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(54) CLEANING DEVICE

(57) A cleaning device includes a cleaning head (10),
a body (20), and a locking mechanism (30). The body
(20) is hinged to the cleaning head (10). The locking
mechanism (30) includes a first magnetic member (31)
provided on the cleaning head (10) and a second mag-
netic member (32) provided on the body (20) and attract-

ed to the first magnetic member (31) when the body (20)
stands upright. The body (20) is locked to the cleaning
head (10) by the magnetic attraction between the first
magnetic member (31) and the second magnetic mem-
ber (32).



EP 3 524 122 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

RELATED APPLICATIONS

[0001] This application is a continuation-in-part of and
claims priority to PCT/CN2018/076678, filed on February
13, 2018, which is incorporated herein by reference.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to the technical
field of cleaning equipment and in particular to a cleaning
device.

BACKGROUND OF THE DISCLOSURE

[0003] Environmental health is an important factor af-
fecting the quality of life. Therefore, as people’s require-
ments for quality of life continue to increase, the require-
ments for environmental hygiene are correspondingly
higher and higher. However, the work pressure of mod-
ern people is increasing day by day. There is an urgent
need to reduce the heavy workload associated with
cleaning, so there is a lot of equipment for cleaning the
ground to improve environmental sanitation. Some
cleaning devices use a combination of a cleaning head
and a body, such as an upright vacuum cleaner. The
body is pivotally attached to the cleaning head. The
cleaning head is used to clean the floor. The body is used
to push the cleaning head. When the cleaning device is
not being used, the body is positioned to be erect with
respect to the cleaning head and then locked to the clean-
ing head by a locking mechanism. When the cleaning
device is to be used, the cleaning head is unlocked from
the body so that the body can be tilted with respect to
the cleaning head. The locking mechanism currently
used for this type of cleaning device locks the upright
body to the cleaning head using elastic force, and the
durability of the locking mechanism is low. After locking
the body several times, the locking mechanism will ap-
pear loose or fail, and the related components crack so
that the upright body can no longer lock onto the cleaning
head.

SUMMARY OF THE DISCLOSURE

[0004] According to various embodiments of the
present application, a cleaning device is provided. The
cleaning device includes: a body; a cleaning head hinged
to the body; and a locking mechanism, including a first
magnetic attraction element disposed on the cleaning
head and a second magnetic attraction element disposed
on the body. The first magnetic member attracts the sec-
ond magnetic member when the body is rotated to a ver-
tical position relative to the cleaning head, and the body
is locked to the cleaning head by the magnetic attraction
between the first magnetic member and the second mag-
netic member. The details of one or more embodiments

of the disclosure are set forth in the accompanying draw-
ings and the description below. Other features, objects,
and advantages of the disclosure will be apparent from
the description and drawings and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] In order to more clearly explain the embodi-
ments of the present disclosure or the technical solutions
relative to the prior art, the drawings to be used in the
description of the embodiments or the prior art will be
briefly described below. Obviously, the drawings in the
following description are only some embodiments of the
present disclosure. For those skilled in the art, drawings
of other embodiments can also be obtained based on
these drawings without any creative work.

Fig. 1 is a side view of a working state of a cleaning
device of a first embodiment;

Fig. 2 is a side view of another working state of the
cleaning device of the first embodiment;

Fig. 3 is the side view of the cleaning device of a
second embodiment;

Fig. 4 is an enlarged view of portion A of Fig. 3;

Fig. 5 is a partial structural schematic of the cleaning
device of a third embodiment; and

Fig. 6 is a partial structural schematic of the cleaning
device of a fourth embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0006] In order to facilitate an understanding of the
present disclosure, the present disclosure will be more
fully described below. However, the present disclosure
may be embodied in many different forms and is not lim-
ited to the embodiments described herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete. Unless otherwise defined, all
technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this disclosure belongs. The ter-
minology used in the description of the present disclosure
herein is for the purpose of describing particular embod-
iments only and is not intended to limit the present dis-
closure.

Embodiment 1

[0007] Referring to Figs. 1 and 2, the cleaning device
of an embodiment includes a cleaning head 10, a body
20, and a locking mechanism 30. The body 20 is hinged
to the cleaning head 10. The locking mechanism 30 in-
cludes a first magnetic member 31 disposed on the clean-
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ing head 10 and a second magnetic member 32 disposed
on the body 20. As shown in Fig. 1, when the body 20 is
upright, the first magnetic member 31 couples to the sec-
ond magnetic member 32, and the body 20 is locked to
the cleaning head by the magnetic attraction between
the first magnetic member 31 and the second magnetic
member 32. As shown in Fig. 2, when a cleaning oper-
ation is required, the user pulls the body 20 backward to
overcome the magnetic attraction force between the first
magnetic member 31 and the second magnetic member
32, so that the second magnetic member 32 is moved
away from the first magnetic member 31.is. At this time,
the body 20 can be tilted freely, and the cleaning device
performs the cleaning work.
[0008] A handle 21 is provided at one end of the body
20 remote from the cleaning head 10. An outer surface
of the handle 21 is provided with an elastic layer so that
the person feels comfortable when holding the handle
21. The first magnetic member 31 and the second mag-
netic member 32 are equal in number and are arranged
in a one-to-one correspondence. The number of first
magnetic members 31 and the number of second mag-
netic members 32 is one or two. When the cleaning de-
vice includes one first magnetic member 31 and one sec-
ond magnetic member 32, the first magnetic member 31
and the second magnetic member 32 are located on one
side of the cleaning head 10. When the cleaning device
includes two first magnetic members 31 and two second
magnetic members 32, one of the first magnetic mem-
bers 31 and one of the second magnetic member 32 are
located on each lateral side of the cleaning head 10,
which can enable the body 20 to be biased laterally when
it is locked upright on the cleaning head 10. In turn, the
body 20 can be better locked on the cleaning head 10.
In the present embodiment, the number of first magnetic
members 31 and the number of second magnetic mem-
bers 32 is two, and one of each of the first magnetic mem-
bers 31 and the second magnetic members 32 are locat-
ed on each side of the cleaning head 10. In this embod-
iment, when the second magnetic member 32 is attracted
to the first magnetic member 31, a spaced is defined
between the first magnetic member 31 and the second
magnetic member 32. The arrangement is such that col-
lision damage between the first magnetic member 31 and
the second magnetic member 32 does not occur.
[0009] The first magnetic member 31 and the second
magnetic member 32 are magnets. When the body 20
stands upright, the second magnetic member 32 is driven
by the body 20 near the first magnetic member 31, and
the second magnetic member 32 cuts into the magnetic
field of the first magnetic member 31 from a lateral side
of the first magnetic member 31. The first magnetic mem-
ber 31 also cuts into the magnetic field of the second
magnetic member 32 from one side of the second mag-
netic member 32. The magnetic flux of the first magnetic
member 31 and the second magnetic member 32 grad-
ually increase under the influence of the magnetic fields
of each other. When the second magnetic member 32 is

facing the first magnetic member 31, the second mag-
netic member 32 stops moving. At this time, the body 20
stands upright. The magnetic fluxes of the first magnetic
member 31 and the second magnetic member 32 both
reach the maximum, and the magnetic attraction forces
of the first magnetic member 31 and the second magnetic
member 32 also reach the maximum, so that the body
20 can be securely locked on the cleaning head 10. The
attraction of the first magnetic member 31 and the second
magnetic member 32 is achieved through this movement.
When the first magnetic member 31 and the second mag-
netic member 32 are separated, the first magnetic mem-
ber 31 can be driven by the body 20to cut the magnetic
field line laterally separated from the second magnetic
member 32 until it moves to the side of the second mag-
netic member 32, so that it eliminates the need to over-
come the excessive magnetic attraction of the magnetic
pole of the first magnetic member 31 and the magnetic
pole of the second magnetic member 32. The first mag-
netic member 31 is made easier to separate from the
second magnetic member 32 for the purpose of easily
tilting the body 20.
[0010] Each of the first magnetic member 31 and the
second magnetic member 32 has a rectangular parallel-
epiped shape or a cylindrical shape. If the first magnetic
member 31 and the second magnetic member 32 each
have a rectangular parallelepiped shape, the first mag-
netic member 31 and the second magnetic member 32
each include two square end faces four square sides
located between the square end faces. When the second
magnetic member 32 is attracted to the first magnetic
member 31, a square end face of the second magnetic
member 32 is facing a square end face of the first mag-
netic member 31 or a square side of the second magnetic
member 32 faces a square side of the first magnetic
member 31. If the first magnetic member 31 and the sec-
ond magnetic member 32 each have a cylindrical shape,
the first magnetic member 31 and the second magnetic
member 32 each include a curved side surface and two
circular flat end faces. When the second magnetic mem-
ber 32 is attracted to the first magnetic member 31, a
circular flat end face of the second magnetic member 32
is facing a circular flat end face of the first magnetic mem-
ber 31 or a curved side surface of the second magnetic
member 32 is facing a curved side surface of the first
magnetic member 31.
[0011] In this embodiment, the first magnetic member
31 and the second magnetic member 32 each have a
rectangular parallelepiped shape. When the second
magnetic member 32 is attracted to the first magnetic
member 31, the curved side surface of the second mag-
netic member 32 faces the curved side surface of the
first magnetic member 31. The first magnetic member 31
is detachably mounted on the cleaning head 10, and the
second magnetic member 32 is detachably mounted on
the body 20. For example, the first magnetic member 31
is connected to the cleaning head 10 by screws, and the
second magnetic member 32 is connected to the body
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20 by screws.
[0012] The above cleaning device, by providing the
locking mechanism 30 that includes a first magnetic
member 31 mounted on the cleaning head 10 and a sec-
ond magnetic member 32 mounted on the body 20, so
that the upright body 20 can be locked to the cleaning
head 10 by the magnetic attraction between the first mag-
netic member 31 and the second magnetic member 32.
Compared with the conventional locking mechanism for
locking the body 20 and the cleaning head 10, the locking
mechanism 30 of the cleaning device of the present in-
vention is accomplished by the magnetic attraction force
of the first magnetic member 31 and the second magnetic
member 32. Thus, it does not easily fail and the life of
the locking mechanism is improved.

Embodiment 2

[0013] The difference between the present embodi-
ment and the first embodiment is that, referring to Figs.
3 and 4, the locking mechanism also includes a first noise
reduction layer 33 covering the first magnetic member
31. The first noise reduction layer 33 can prevent the
second magnetic member 32 from directly colliding with
the first magnetic member, thereby protecting the first
magnetic member 31 and the second magnetic member
32 from damage. The first noise reduction layer 33 can
also reduce noise when the second magnetic member
32 is attracted to first magnetic member 31.
[0014] In the present embodiment, the first noise re-
duction layer 311 is made of cloth. In other embodiments,
the first noise reduction layer 311 can be made of an
elastomeric material, such as rubber.

Embodiment 3

[0015] The difference between the present embodi-
ment and the second embodiment is as follows: referring
to Fig. 5, the locking mechanism 30 does not include the
first noise reduction layer 33 but includes a second noise
reduction layer 34 covering the second magnetic mem-
ber 32. The second noise reduction layer 34 can prevent
the second magnetic member 32 from directly colliding
with the first magnetic member, thereby protecting the
first magnetic member 31 and the second magnetic
member 32 from damage. Moreover, the second noise
reduction layer 34 can also reduce noise when the sec-
ond magnetic member 32 is attracted to the first magnetic
member 31.
[0016] In the present embodiment, the second noise
reduction layer 321 is made of cloth. In other embodi-
ments, the second noise reduction layer 321 can be made
of an elastic material, such as rubber.

Embodiment 4

[0017] The difference between the present embodi-
ment and the second embodiment is as follows: referring

to Fig. 6, the locking mechanism includes a first noise
reduction layer 33 covering the first magnetic member
31 and a second noise reduction layer 34 covering the
second magnetic member 32. The first noise reduction
layer 33 and the second noise reduction layer 34 can
prevent the second magnetic member 32 from directly
colliding with the first magnetic member, thereby protect-
ing the first magnetic member 31 and the second mag-
netic member 32 from damage. The first noise reduction
layer 33 and the second noise reduction layer 34 can
also reduce noise when the second magnetic member
32 is attracted to the first magnetic member 31.

Embodiment 5

[0018] The difference between the present embodi-
ment and the first embodiment is that the first magnetic
member 31 is a magnet and the second magnetic mem-
ber 32 is a magnetic conductive metal. The magnetic
conductive metal may be any one of iron, cobalt, and
nickel. When the body 20 stands upright, the second
magnetic member 32 cuts into the magnetic field of the
first magnetic member 31 from one side of the first mag-
netic member 31. Under the action of the magnetic field
of the first magnetic member 31, the magnetic flux of the
second magnetic member 32 gradually increases. When
the second magnetic member 32 is facing the first mag-
netic member 31, the second magnetic member 32 stops
moving. At this time, the body 20 stands upright, and the
magnetic flux of the second magnetic member 32 reach-
es a maximum. The magnetic attraction force between
the first magnetic member 31 and the second magnetic
member 32 also reaches a maximum, so that the body
20 can be securely locked on the cleaning head 10.
[0019] When pulling the body 20 to separate the sec-
ond magnetic member 32 from the first magnetic member
31, the second magnetic member 32 laterally leaves the
first magnetic member 31. It is not necessary to overcome
the excessive magnetic attraction of the magnetic pole
of the first magnetic member 31 and the magnetic pole
of the second magnetic member 32. Thus, it makes the
first magnetic member 31 easier to separate from the
second magnetic member 32.

Embodiment 6

[0020] The difference between the present embodi-
ment and the first embodiment is that the first magnetic
member 31 is an iron block and the second magnetic
member 32 is a magnetic conductive metal. T magnetic
conductive metal may be any one of iron, cobalt, and
nickel.
[0021] When the body 20 is upright, the second mag-
netic member 32 is adjacent to the first magnetic member
31, and the first magnetic member 31 is cut into the mag-
netic field of the second magnetic member 32 from one
side of the second magnetic member 32 with respect to
the second magnetic member 32. Under the action of the
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magnetic field of the second magnetic member 32, the
magnetic flux of the first magnetic member 31 gradually
increases, and when the second magnetic member 32
is facing the first magnetic member 31, the second mag-
netic member 32 stops moving. At this time, the body 20
stands upright, and the magnetic flux of the first magnetic
member 31 reaches the maximum. The magnetic attrac-
tion force between the first magnetic member 31 and the
second magnetic member 32 also reaches a maximum,
so that the body 20 can be securely locked on the clean-
ing head 10.
[0022] When pulling the body 20 to separate the sec-
ond magnetic member 32 from the first magnetic member
31, the second magnetic member 32 laterally leaves the
first magnetic member 31. It is not necessary to overcome
the excessive magnetic attraction of the magnetic pole
of the first magnetic member 31 and the magnetic pole
of the second magnetic member 32. Thus, it makes the
first magnetic member 31 is easier to separate from the
second magnetic member 32.

Embodiment 7

[0023] The difference between the present embodi-
ment and the first embodiment is that the first magnetic
member 31 is an electromagnet and the second magnetic
member 32 is a magnetic conductive metal. The mag-
netic conductive metal can be any one of iron, cobalt,
and nickel.
[0024] When driving the body 20 upright, the first mag-
netic member 31 is first energized to generate a magnetic
field, and then the body 20 is driven upright. The second
magnetic member 32 cuts into the magnetic field of the
first magnetic member 31 from one side of the first mag-
netic member 31. Under the action of the magnetic field
of the first magnetic member 31, the magnetic flux of the
second magnetic member 32 gradually increases, and
when the second magnetic member 32 is facing the first
magnetic member 31, the second magnetic member 32
stops moving. At this time, the body 20 stands upright,
and the magnetic flux of the second magnetic member
32 reaches the maximum. The magnetic attraction force
between the first magnetic member 31 and the second
magnetic member 32 also reaches a maximum, so that
the body 20 can be securely locked on the cleaning head
10.
[0025] When pulling the body 20 to separate the sec-
ond magnetic member 32 from the first magnetic member
31, the power supplied to the first magnetic member 31
is first disconnected. At this time, the magnetic field of
the first magnetic member 31 disappears. There is no
magnetic attraction between the first magnetic member
31 and the second magnetic member 32, and the second
magnetic member 32 can be easily separated from the
first magnetic member 31.

Embodiment 8

[0026] The difference between the present embodi-
ment and the first embodiment is that the first magnetic
member 31 is a magnetic conductive metal and the sec-
ond magnetic member 32 is an electromagnet. The mag-
netic conductive metal can be any one of iron, cobalt,
and nickel.
[0027] When driving the body 20 is to be upright, the
first magnetic member 31 is first energized to generate
a magnetic field, and then the body 20 is driven upright.
The second magnetic member 32 is adjacent to the first
magnetic member 31. The first magnetic member 31 cuts
into the magnetic field of the second magnetic member
32 from one side of the second magnetic member 32.
Under the action of the magnetic field of the second mag-
netic member 32, the magnetic flux of the first magnetic
member 31 gradually increases, and when the second
magnetic member 32 is facing the first magnetic member
31, the second magnetic member 32 stops moving. At
this time, the body 20 stands upright, and the magnetic
flux of the first magnetic member 31 reaches the maxi-
mum. The magnetic attraction force between the first
magnetic member 31 and the second magnetic member
32 also reaches a maximum, so that the body 20 can be
securely locked to the cleaning head 10.
[0028] When pulling the body 20 to separate the sec-
ond magnetic member 32 from and the first magnetic
member 31, the power supplied to the second magnetic
member 32 is first disconnected. At this time, the mag-
netic field of the second magnetic member 32 disap-
pears. There is no magnetic attraction between the first
magnetic member 31 and the second magnetic member
32. The second magnetic member 32 can be easily sep-
arated from the first magnetic member 31 when the body
is pulled.

Embodiment 9

[0029] The difference between the present embodi-
ment and the first embodiment is that the first magnetic
member 31 and the second magnetic member 32 are
both electromagnets.
[0030] When driving the body 20 upright, the first mag-
netic member 31 and the second magnetic member 32
are energized at the same time to generate a magnetic
field, and then the body 20 is driven upright. The second
magnetic member 32 is adjacent to the first magnetic
member 31. With respect to the second magnetic mem-
ber 32, the first magnetic member 31 cuts into the mag-
netic field of by the second magnetic member 32 from
one side of the second magnetic member 32. Under the
action of the magnetic field of the second magnetic mem-
ber 32, the magnetic flux of the first magnetic member
31 gradually increases, and when the second magnetic
member 32 is facing the first magnetic member 31, the
second magnetic member 32 stops moving. At this time,
the body 20 stands upright, and the magnetic flux of the
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first magnetic member 31 and the magnetic flux of the
second magnetic member 32 reach a maximum. The
magnetic attraction force between the first magnetic
member 31 and the second magnetic member 32 also
reaches a maximum, so that the body 20 can be securely
locked on the cleaning head 10.
[0031] When pulling the body 20 to separate the sec-
ond magnetic member 32 from the first magnetic member
31, the power supplied to the second magnetic member
32 is first disconnected, and at this time, the magnetic
field of the second magnetic member 32 disappears.
There is no magnetic attraction between the first mag-
netic member 31 and the second magnetic member 32.
Thus, it makes the second magnetic member 32 more
easy to separate from the first magnetic member 31.
[0032] The technical features of the above described
embodiments may be combined in any combination. In
order to succinctly describe the description, all possible
combinations of the various technical features in the
above embodiments are not described. However, as long
as there is no contradiction in the combination of these
technical features, it should be considered as the scope
of the present specification.
[0033] The above-described embodiments are merely
illustrative of several embodiments of the present inven-
tion, and the description thereof is more specific and de-
tailed, but is not to be construed as limiting the scope of
the invention. It should be noted that a number of varia-
tions and modifications may be made by those skilled in
the art without departing from the spirit and scope of the
invention. Therefore, the scope of protection of the
present invention should be determined by the appended
claims.

Claims

1. A cleaning device comprising:

a body;
a cleaning head hinged to the body; and
a locking mechanism comprising a first magnet-
ic member disposed on the cleaning head and
a second magnetic member disposed on the
body, when the body rotates vertically relative
to the cleaning head, the first magnetic member
attracts the second magnetic member, and the
body is locked to the cleaning head by a mag-
netic attraction between the first magnetic mem-
ber and the second magnetic member.

2. The cleaning device according to claim 1, wherein
the body is provided with a handle at an end remote
from the cleaning head.

3. The cleaning device according to claim 2, wherein
an elastic layer is provided on an outer surface of
the handle.

4. The cleaning device according to claim 1, wherein
the first magnetic member and the second magnetic
member are located on one side of the cleaning
head.

5. The cleaning device according to claim 1, wherein
the number of the first magnetic members and the
second magnetic members is two, the two first mag-
netic members and the two second magnetic mem-
bers are located on lateral sides of the cleaning head,
respectively.

6. The cleaning device according to claim 1, wherein
the first magnetic member and the second magnetic
member are each in the shape of a rectangular par-
allelepiped.

7. The cleaning device according to claim 6, when the
second magnetic member is attracted to the first
magnetic member, an end face of the second mag-
netic member is facing an end surface of the first
magnetic member.

8. The cleaning device according to claim 1, wherein
the first magnetic member and the second magnetic
member each have a cylindrical shape.

9. The cleaning device according to claim 8, when the
second magnetic member is attracted to the first
magnetic member, a circular flat end face of the sec-
ond magnetic member is facing a circular flat end
face of the first magnetic member.

10. The cleaning device according to claim 8, when the
second magnetic member is attracted to the first
magnetic member, a curved side surface of the sec-
ond magnetic member is facing a curved side sur-
face of the first magnetic member.

11. The cleaning device according to claim 1, wherein
the first magnetic member and the second magnetic
member are spaced apart when the second magnet-
ic member is attracted to the first magnetic member,.

12. The cleaning device according to claim 1, wherein
the locking mechanism further comprises a first
noise reduction layer, and the first noise reduction
layer covers the first magnetic member.

13. The cleaning device according to claim 1, wherein
the locking mechanism further comprises a second
noise reduction layer, and the second noise reduc-
tion layer covers the second magnetic member.

14. The cleaning device according to claim 1, wherein
at least one of:

the first magnetic member and the second mag-
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netic member are magnets, or
the first magnetic member and the second mag-
netic member are electromagnets.

15. The cleaning device according to claim 1, wherein
at least one of:

the first magnetic member and the second mag-
netic member are respectively a magnet and a
magnetic conductive metal, or
the first magnetic member and the second mag-
netic member are respectively an electromagnet
and a magnetic conductive metal.
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