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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present disclosure relates generally to a
vacuum cleaner and, more particularly, to a moveable
blade, which is attached to a lower end of the cleaner.

2. Description of the Related Art

[0002] In general, a vacuum cleaner at an undersur-
face thereof has an inlet, which draws in dust or dirt, and
a blade, which is projected downward to collect dust or
dirtin the vicinity of the inlet, thereby increasing the clean-
ing efficiency.

[0003] FIG. 1is a perspective view of an undersurface
of ageneral vacuum cleaner, particularly, arobot vacuum
cleaner.

[0004] As illustrated in FIG. 1, the robot cleaner in-
cludes a cleaner body 1, driving wheels 2, an inlet 3, an
agitator 4, and a blade 5. To draw in and remove dust or
dirt from a surface to be cleaned, the cleaner body 1 has
a pan motor and a filter mounted therein. The driving
wheels 2 are installed on an undersurface of the cleaner
body 1 to move the cleaner. The inlet 3 is formed in the
vicinity of the driving wheels 2 to draw in the dust or dirt
from the surface to be cleaned. The agitator 4 is rotatably
installed inside of the inlet 3 to wipe off the dust or dirt
adhered to the surface to be cleaned and, thus, to allow
the inlet to easily draw in the dust or dirt. The blade 5 is
projected and disposed in the vicinity of the inlet 3 to
collect the dust or dirt in an inlet direction.

[0005] The robot cleaner as described above senses
cleaning areas and obstacles by a sensor 6 installed in
the cleaner under a control of a controller (not shown),
and travels around on the sensed cleaning areas. At this
time, as the agitator 4 rotates, most of the dust or dirt
attached to the surface to be cleaned in the sensed clean-
ing areas is drawn in through the inlet 3. The rest of the
dust or dirt, which is not removed, is captured by the
blade 5 and, thus, is collected in the inlet direction, so
that it is secondarily drawn in through the inlet.

[0006] However, in this case, if the surface to be
cleaned has a high friction force, as in a carpet or the
like, a problem occurs, in that the projected blade pro-
duces friction with the surface to be cleaned and, thus,
acts as a considerable load in moving the cleaner.

SUMMARY OF THE INVENTION

[0007] An aspect of the present disclosure is to solve
at least the above problems and/or disadvantages and
to provide at least the advantages described below. Ac-
cordingly, an aspect of the present disclosure is to pro-
vide a cleaner capable of selectively jutting out a blade
toward a surface to be cleaned, thereby increasing a
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cleaning efficiency, when the surface to be cleaned has
a low friction force, and rotating the blade in a body di-
rection, thereby reducing a traveling load to the cleaner,
when the surface to be cleaned has a high friction force.
[0008] In order to achieve the above-described as-
pects of the present disclosure, there is provided a clean-
er including a body of the cleaner, a blade attached in
the vicinity of an inlet at a lower end of the body, and a
rotating unit to rotate the blade.

[0009] At this time, preferably, but not necessarily, the
rotating unit rotates the blade toward a surface to be
cleaned when a friction force of the surface to be cleaned
is smaller than a first friction force between the blade and
a carpet, and rotates the blade in a body direction when
the friction force of the surface to be cleaned is larger
than the first friction force.

[0010] The firstfriction force may be determined as the
mean value to friction force values of low-ranking 20%
among a plurality of friction force values between a plu-
rality of carpets and the blade.

[0011] Also, an accommodating space may be formed
in the body, so that the blade is inserted therein. A prom-
inence may be formed in the accommodating space so
as to restrict a rotation of the blade.

[0012] The rotating unit may include a rotating axis
formed on the blade, a coupling hole formed in the body,
so that the rotating axis of the blade is inserted therein,
and an elastic member having one end connected to the
blade and the other end connected to the body.

[0013] Preferably, but not necessarily, the elastic
member has an elastic force less than a first friction force
between the blade and a carpet and more than a second
friction force between the blade and a floor.

[0014] The second friction force may be determined
as the mean value to friction force values of high-ranking
20% among a plurality of friction force values between a
plurality of floors and the blade.

[0015] More preferably, but not necessarily, the elastic
force of the elastic member is afirst friction force between
the blade and a carpet.

[0016] Preferably, but not necessarily, the elastic
member is a spiral spring.

[0017] A groove may be formed on the blade, so that
the one end of the spiral spring is inserted therein.
[0018] Alternatively, the rotating unit may include a ro-
tating axis rotatably coupled on the body, a frame formed,
so that the blade is attached thereto and having an end
fixed on the rotating axis, and an elastic member having
one end connected to the frame and the other end con-
nected to the body.

[0019] Atthis time, preferably, but not necessarily, the
elastic member comprises a spring.

[0020] According to another aspect of the present dis-
closure, there is provided a cleaner including a body of
the cleaner, and a blade attached in the vicinity of an inlet
at a lower end of the body, so that an angle thereof to a
surface to be cleaned is adjusted according a magnitude
of a friction force of the surface to be cleaned.
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[0021] At this time, preferably, but not necessarily, the
blade is rotated in a direction perpendicular to the surface
to be cleaned when the friction force of the surface to be
cleaned is smaller than a first friction force between the
blade and a carpet, and in a body direction when the
friction force of the surface to be cleaned is larger than
the first friction force.

[0022] Anaccommodating space may be formedinthe
body, so that the blade is inserted therein.

[0023] Also, preferably, but not necessarily, a promi-
nence may be formed in the accommodating space so
as to restrict a rotation of the blade.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The above aspect and other features of the
present disclosure will become more apparent by de-
scribing in detail exemplary embodiments thereof with
reference to the attached drawings, wherein;

FIG. 1 is a perspective view of an undersurface of a
prior art cleaner, particularly, a robot cleaner;

FIG. 2A is a perspective view exemplifying a portion
to which a blade is mounted to an undersurface of a
cleaner according to an exemplary embodiment of
the present disclosure;

FIG. 2B is a perspective view exemplifying only the
blade of FIG. 2A in a magnified representation;

FIG. 3A is a perspective view exemplifying an oper-
ation of the blade of FIG. 2A when a surface to be
cleaned has a small friction force;

FIG. 3B is a perspective view exemplifying an oper-
ation of the blade of FIG. 2A when a surface to be
cleaned has a large friction force;

FIG. 4A is a partially cut-away view exemplifying a
portion to which a blade is mounted in detail accord-
ing to another exemplary embodiment of the present
disclosure; and

FIG. 4B is a partially cut-away view exemplifying an
operation of the blade of FIG. 4A when a surface to
be cleaned has a large friction force.

[0025] Throughout the drawings, the same reference
numerals will be understood to refer to the same ele-
ments, features, and structures.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0026] Hereinafter, a cleaner according to exemplary
embodiments of the present disclosure will be described
in detail with reference to the accompanying drawings.
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[0027] FIG. 2A is a perspective view exemplifying a
portion to which a blade is mounted to an undersurface
of a cleaner according to an exemplary embodiment of
the present disclosure; and FIG. 2B is a perspective view
exemplifying only the blade of FIG. 2A in a magnified
representation. Referring to FIG. 2A, the cleaner accord-
ing to the exemplary embodiment of the present disclo-
sure includes a blade 23, a rotating unit 24, and an ac-
commodating space 25. The blade 23 is attached in the
vicinity of an inlet 22 for drawing in dust or dirt from a
surface to be cleaned at a lower end of a body 21 of the
cleaner. The rotating unit 24 rotates the blade 23. The
accommodating space 25 is formed in the body, so that
the blade 23 is received therein.

[0028] The rotating unit 24 is provided with a rotating
axis 23a, a coupling hole 21 a, and a spiral spring 26.
The rotating axis 23a is formed on both ends of the blade
23. The coupling hole 21a is formed in the body 21, so
that the rotating axis 23a of the blade 23 is inserted there-
in. The spiral spring 26, as an elastic member, that has
one end connected to the blade 23 and the other end
connected to the body 21. Since the spiral spring 26 has
the one end inserted to a groove 23b formed on the blade
23 and the other end connected to the body 21, it provides
a rotation force to the blade 23. Also, a prominence 25a
(see FIG. 3) is formed on the accommodating space 25
into which the blade 23 is inserted, so as to restrict a
rotation of the blade 23.

[0029] An elastic force of the spiral spring 26 is set less
than a first friction force between the blade 23 and a car-
pet and more than a second friction force between the
blade 23 and a floor, such as a wooden floor or the like.
[0030] Accordingly, the rotating unit 24 rotates the
blade 23 toward the surface to be cleaned when a friction
force of the surface to be cleaned is smaller than the first
friction force, and rotates the blade 23 in a direction to-
wards body 21 when the friction force of the surface to
be cleaned is larger than the first friction force.

[0031] FIG. 3A is a perspective view exemplifying an
operation of the blade 23 if the friction force of the surface
to be cleaned is smaller than the first friction force, for
example, if the surface to be cleaned is a slippery floor
31. When the surface to be cleaned has a small friction
force, as in the slippery floor 31, the blade 23 is rotated
in a direction towards the slippery floor 31 by a rotation
force of the spiral spring 26. At this time, the blade 23 is
maintained in a state generally perpendicular to the floor
31 by the prominence 25a. According to this, the blade
23 collects dust or dirt from the floor 31.

[0032] FIG. 3B is a perspective view exemplifying an
operation of the blade 23 if the friction force of the surface
to be cleaned is larger than the first friction force, for
example, if the surface to be cleaned is a carpet 32. In
this case, since a friction force between the blade 23 and
the carpet 32 is larger than a rotating force generated by
the spiral spring 26, the blade 23 is rotated in a direction
towards the body 21 and, thus, is received, at least par-
tially, in the accommodating space 25.
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[0033] According to this, the blade 23 comes in diag-
onal contact with the carpet 32 so as to reduce a traveling
load to the cleaner.

[0034] FIG. 4A is a partially cut-away view exemplify-
ing a portion to which a blade is mounted in detail among
a cleaner according to another exemplary embodiment
of the present disclosure.

[0035] Referring to FIG. 4A, the cleaner according to
another exemplary embodiment of the present disclosure
includes a blade 112, and a rotating unit 113. The blade
112 is attached in the vicinity of an inlet (not illustrated)
for drawing in dust or dirt from a surface to be cleaned
at a lower end of a body 111 of the cleaner. The rotating
unit 113 rotates the blade 112 about a rotating axis 117
coupled on the body 111. To accommodate the rotating
unit 112, an accommodating space 114 is formed in the
body 111. A prominence 114a is formed to the accom-
modating space 114 so as to restrict a rotation of the
rotating unit 113.

[0036] The rotating unit 113 is provided with the rotat-
ing axis 117, a rotating frame 115, and a spring 116. The
rotating axis 117 is rotatably coupled to the body 111.
The rotating frame 115 has an end fixed on the rotating
axis 117, and is formed, so that the blade 112 is attached
thereto. The spring 116, as an elastic member, has one
end connected to the frame 115 and the other end con-
nected to an undersurface of the accommodating space
114 of the body 111. A groove 115a is formed in the
rotating frame 115, so that the blade 112 is vertically at-
tached therein.

[0037] FIG.4Aillustrates an operation of the blade 112
if a friction force of the surface to be cleaned is smaller
than the first friction force between the blade and the
carpet as described above, for example, if the surface to
be cleaned is a slippery floor 118. When the surface to
be cleaned has a small friction force, as in the slippery
floor 118, the rotating frame 115 is rotated in a direction
towards the floor 118 by a tension force of the spring 116.
At this time, the rotating frame 115 is maintained in a
horizontal state to the floor 118 by the prominence 114a.
According to this, the blade 112 attached to the rotating
frame 115 collects dust or dirt from the floor 118.
[0038] FIG. 4B is a view exemplifying an operation of
the blade 112 if the friction force of the surface to be
cleaned is larger than the first friction force, for example,
if the surface to be cleaned is a carpet 121. In this case,
since a friction force between the blade 112 and the car-
pet 121 is larger than a rotating force of the rotating frame
115, the spring 116 is compressed. As a result, the ro-
tating frame 115 is rotated in a direction towards body
111 and, thus, received, at least partially, into the accom-
modating space 114. According to this, the blade 112
attached to the rotating frame 115 also comes in diagonal
contact with the carpet 121 so as to reduce a traveling
load to the cleaner.

[0039] A magnitude of the first friction force by which
the blade 113 is rotated is determined by measuring fric-
tion forces between the blade used in the exemplary em-

10

15

20

25

30

35

40

45

50

55

bodiment of the present disclosure and a plurality of car-
pets, which are sold on the market. That is, after friction
force values between the plurality of carpets and the
blade are measured, the mean value to friction force val-
ues of, for example, low-ranking 20% among the plurality
of friction force values between the plurality of carpets
and the blade can be determined as the first friction force.
If the first friction force is determined in the manner as
described above, the blade can be rotated on most of
the carpets, which are sold on the market.

[0040] Also, a magnitude of the second friction force
can be set by measuring friction force values between
the blade and a plurality of floors, which are sold on the
market, and then determining the mean value to friction
force values of, for example, high-ranking 20% among
the plurality of friction force values between the plurality
of floors and the blade as the second friction force. If the
second friction force is determined in the manner as de-
scribed above, the blade can be maintained in a vertical
position on most of the floors, which are sold on the mar-
ket.

[0041] After the first and the second friction forces are
determined, an elastic force of the spring is set, so that
it is less than the first friction force and more than the
second friction force. More preferably, but not necessar-
ily, the elastic force of the spring is set to maintain a bal-
ance to the first friction force.

[0042] As apparent from the foregoing description, ac-
cording to the exemplary embodiments of the present
disclosure, the cleaner rotates the blade toward the sur-
face to be cleaned to collect the dust or dirt from the
surface to be cleaned, thereby increasing the cleaning
efficiency, when the surface to be cleaned has the low
friction force, and rotates the blade in the body direction
toreduce the friction force, thereby reducing the traveling
load to the cleaner, when the surface to be cleaned has
the high friction force.

[0043] Although representative exemplary embodi-
ments of the present disclosure have been shown and
described in order to exemplify the principle of the present
disclosure, the present disclosure is not limited to the
specific exemplary embodiments. It will be understood
that various modifications and changes can be made by
one skilled in the art without departing from the scope of
the disclosure as defined by the appended claims. There-
fore, it shall be considered that such modifications,
changes and equivalents thereof are all included within
the scope of the present disclosure.

Claims
1. A vacuum cleaner comprising:
a body (21, 111) of the cleaner;
a blade (23, 112) attached in the vicinity of an

inlet (22) atalower end of the body (21,111); and
a rotating unit (24, 113) to rotate the blade (23,
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112).

The cleaner of claim 1, wherein the rotating unit (24,
113) rotates the blade (23, 112) toward a surface to
be cleaned when a friction force of the surface to be
cleaned is smaller than a first friction force between
the blade (23, 112) and a carpet (32, 121), and ro-
tates the blade (23, 112) in a body direction when
the friction force of the surface to be cleaned is larger
than the first friction force.

The cleaner of claim 2, wherein the first friction force
is determined as the mean value to friction force val-
ues of low-ranking 20% among a plurality of friction
force values between a plurality of carpets (32, 121)
and the blade (23, 112).

The cleaner of any of claims 1-3, further comprising
an accommodating space (25, 114) formed in the
body (21, 111), so that the blade (23, 112) is at least
partially received therein when the rotating unit (24,
113) rotates the blade (23, 112) in the body direction.

The cleaner of claim 4, further comprising a promi-
nence (25a, 114a) formed in the accommodating
space (25, 114) so as to restrict a rotation of the
blade (23, 112) when the rotating unit (24, 113) ro-
tates the blade (23, 112) toward the surface to be
cleaned.

The cleaner of any of claims 1-5, wherein the rotating
unit (24) comprises:

a rotating axis (23a) formed on the blade (23);
a coupling hole (21a) formed in the body (21),
so that the rotating axis (23a) of the blade (23)
is inserted therein; and

an elastic member (26) having one end connect-
ed to the blade (23) and the other end connected
to the body (21).

The cleaner of claim 6, wherein the elastic member
(26) comprises a spiral spring.

The cleaner of claim 6 or 7, wherein the blade (23)
comprises a groove (23b) formed thereon, so that
the one end of the elastic member (26) is inserted in
the groove (23b).

The cleaner of any of claims 1-5, wherein the rotating
unit (113) comprises:

a rotating axis (117) rotatably coupled on the
body (111);

a frame (115) formed, so that the blade (112) is
attached thereto and having an end fixed on the
rotating axis (117); and

an elastic member (116) having one end con-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

nected to the frame (115) and the other end con-
nected to the body (111).

The cleaner of claim 9, wherein the elastic member
(116) comprises a spring.

The cleaner of any of claims 6-10, wherein the elastic
member (26, 116) has an elastic force less than the
first friction force between the blade (23, 112) and a
carpet (32, 121) and more than a second friction
force between the blade (23, 112) and a floor (21,
118).

The cleaner of claim 11, wherein the second friction
force is determined as the mean value to friction force
values of high-ranking 20% among a plurality of fric-
tion force values between a plurality of floors (31,
118) and the blade (23, 112).

The cleaner of any of claims 6-10, wherein the elastic
member (26, 116) comprises an elastic force less
than the first friction force between the blade (23,
112) and a carpet (32, 121).

A vacuum cleaner comprising:

a body (21, 111) of the cleaner; and

a blade (23, 112) attached in the vicinity of an
inlet (22) at a lower end of the body (21, 111),
so that an angle of the blade (23, 112) to a sur-
face to be cleaned is adjusted according a mag-
nitude of a friction force between the blade (23,
112) and the surface to be cleaned.

The cleaner of claim 14, wherein the blade (23, 112)
is rotated in a direction perpendicular to the surface
to be cleaned when the friction force of the surface
to be cleaned is smaller than a first friction force be-
tween the blade (23, 112) and a carpet (32, 121),
and the blade (23, 112) is rotated in a body direction
when the friction force of the surface to be cleaned
is larger than the first friction force.

The cleaner of claim 14 or 15, further comprising an
accommodating space (25, 114) formed in the body
(21, 111), so that the blade (23, 112) is, at least par-
tially, received therein when the blade (23, 112) is
rotated in a body direction.

The cleaner of claim 16, further comprising a prom-
inence (25a, 114a) formed in the accommodating
space (25, 114) so as to restrict a rotation of the
blade (23, 112) when the blade (23, 112) is rotated
in a direction perpendicular to the surface to be
cleaned.

The cleaner of any of the preceding claims, wherein
the cleaner is a robot vacuum cleaner.
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