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(54) SURFACE CLEANING DEVICE WITH A SPIN DRYING FABRIC ROLLER

(567)  Asurface cleaning device for cleaning a wet sur-
face (11)includes a fabricroller (4), a fluid collecting con-
tainer (7), an electric motor (5) and a guide plate (6)
mounted in a housing (2). The fabric roller (4) is drivable
by the electric motor (5) to be in rollable contact with the
wet surface (11) for absorbing fluid on the wet surface
(11). The electric motor (5) is shiftable between a first

state, where the fabric roller (4) is rotated at a lower first
rotational speed for absorbing the fluid, and a second
state, where the fabric roller (4) is rotated at a higher
second rotational speed to centrifugally drip the fluid
therefrom. The dripped fluid is deflected by the guide
plate (6) and is received in the fluid collecting container

(7).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 636 130 A1 2

Description

[0001] The disclosure relates to an automatic surface
cleaning device, and more particularly to a surface clean-
ing device with a spin drying fabric roller for cleaning a
wet surface.

[0002] A conventional automatic surface cleaning de-
vice, such as an electric mopping machine, is currently
widely and commonly used. The user can clean the wet
surface on the ground by a fabric roller mounted in the
electric mopping machine and rollable on the ground.
However, the fabric roller can be rotated only at a single
rotational speed when used for absorbing the ground
sewage and for centrifugally dripping the absorbed sew-
age therefrom. Therefore, the absorbed sewage cannot
be efficiently removed from the fabric roller during the
cleaning operation, which renders the cleaning effect of
the surface cleaning device unsatisfied.

[0003] Therefore, an object of the disclosure is to pro-
vide a surface cleaning device that can alleviate at least
one of the drawbacks of the prior art.

[0004] According to the disclosure, the surface clean-
ing device for cleaning a wet surface includes a housing,
a fabric roller, a fluid collecting container, an electric mo-
tor and a guide plate. The housing defines a receiving
space. The fabric roller is rotatably mounted in the re-
ceiving space, and has a rolling surface which is exposed
from the receiving space and which is configured to be
in rollable contact with the wet surface for absorbing fluid
on the wet surface. The fluid collecting container is
mounted in the receiving space and defines therein a
fluid collecting space and an opening which is in com-
munication with the fluid collecting space and disposed
to open to the rolling surface of the fabric roller for re-
ceiving the fluid from the fabric roller during rotation of
the fabric roller. The electric motor is mounted in the re-
ceiving space and operable to drive the rotation of the
fabric roller. The electric motor is shiftable between a first
state, where the fabric roller is rotated at a first rotational
speed, and the rolling surface contacts the wet surface
for absorbing the fluid, and a second state, where the
fabric roller is rotated at a second rotational speed that
is higher than the first rotational speed, and where the
rolling surface is spaced apart from the wet surface to
centrifugally drip the fluid from the rolling surface. The
guide plate is mounted in the receiving space and be-
tween the fabric roller and the fluid collecting container
to deflect the dripped fluid toward the opening and into
the fluid collecting space.

[0005] Other features and advantages of the disclo-
sure will become apparent in the following detailed de-
scription of the embodiments with reference to the ac-
companying drawings, of which:

FIG. 1 is a perspective view illustrating an embodi-
ment of a surface cleaning device according to the
disclosure;

FIG. 2 is a fragmentary, partly-sectioned, perspec-
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tive view illustrating the embodiment;

FIG. 3 is a fragmentary sectional view illustrating a
fabric roller rotated at a first rotational speed;

FIG. 4 is an enlarged, fragmentary sectional view of
FIG. 3;

FIG.5is aview similar to FIG. 3, illustrating the fabric
roller rotated at a second rotational speed;

FIG. 6 is an enlarged, fragmentary sectional view of
FIG. 5; and

FIG.7 is afragmentary sectional view illustrating an-
other embodiment of the surface cleaning device.

[0006] Beforethe disclosureis described in greater de-
tail, it should be noted that where considered appropriate,
reference numerals or terminal portions of reference nu-
merals have been repeated among the figures to indicate
corresponding or analogous elements, which may op-
tionally have similar characteristics.

[0007] Referring to FIGS. 1 to 3, an embodiment of a
surface cleaning device is for electrically cleaning a wet
surface 11 on the floor 1. The surface cleaning device
includes a housing 2 defining a receiving space 20, an
erect handle body 24 pivotably mounted on a rear end
21 of the housing 2, a wheel assembly 3, a fabric roller
4, a treading member 23, an electric motor 5, a guide
plate 6, a fluid collecting container 7, a shift activating
assembly 8 and a microswitch 9. In this embodiment, the
user can grip and move the erect handle body 24 to move
the surface cleaning device on the floor 1 and to use the
surface cleaning device as an electric mop.

[0008] The wheel assembly 3 is rollable on the floor 1,
and includes a pair of rear wheels 31 which are mounted
attherearend 21 ofthe housing 2, and a middle wheel 32.
[0009] The fabric roller 4 is rotatably mounted in the
receiving space 20 and at a front end 22 of the housing
2, and has a rolling surface which is exposed from the
receiving space 20 and which is configured in rollable
contact with the floor 1 for absorbing fluid on the wet
surface 11. The fabric roller 4 has a roller body 41 which
is rotatably connected to the housing 2, and a fabric cloth
42 which is disposed on a circumferential periphery of
the roller body 41. The middle wheel 32 is located be-
tween the fabric roller 4 and the rear wheels 31.

[0010] The electric motor 5 is mounted in the receiving
space 20 and is operable to drive the rotation of the fabric
roller 4 with two different rotational speeds. The electric
motor 5is located adjacent to the rear end 21 of the hous-
ing 2. The treading member 23 extends from the rear end
21 of the housing 2 and is disposed rearwardly of the
rear wheels 31.

[0011] The fluid collecting container 7 is mounted in
the receiving space 20, and defines therein a fluid col-
lecting space 702 and an opening 701 which is in com-
munication with the fluid collecting space 702 and dis-
posed to open to the rolling surface of the fabric roller 4
for receiving the fluid from the fabric roller 4 during the
rotation of the fabric roller 4.

[0012] The guide plate 6 is mounted in the receiving
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space 20 and between the fabric roller 4 and the fluid
collecting container 7 to deflect the dripped fluid toward
the opening 701 and into the fluid collecting space 702.
As shown in FIG. 4, in this embodiment, the guide plate
6 is mounted on a top portion of the receiving space 20
and above the fabricroller 4 and extends toward the fabric
roller 4 to have a lower edge 61 spaced apart from the
fabric roller 4 by a gap (G).

[0013] When the fabric roller 4 is rotated at a first ro-
tational speed, the rolling surface of the fabric roller 4
contacts the wet surface 11 to place the surface cleaning
device in a first state, e.g., a fluid absorbing state (see
FIGS. 3 and 4), where the fabric roller 4 can absorb the
fluid on the wet surface 11. When the fabric roller 4 is
rotated at a second rotational speed that is higher than
the firstrotational speed, the surface cleaning device may
be placed in a second state, e.g., a spin dripping state
(see FIGS. 5 and 6), where the rolling surface is spaced
apart from the wet surface 11 to centrifugally drip the fluid
from the rolling surface. The dripped fluid may enter and
be collected in the fluid collecting space 702 of the fluid
collecting container 7 through the opening 701.

[0014] The electric motor 5 is shiftable in response to
movement of the fabric roller 4 relative to the wet surface
11. Specifically, the shift activating assembly 8 and the
microswitch 9 are mounted in the receiving space 20 and
adjacent to the middle wheel 32. The shift activating as-
sembly 8 is mechanically operable in response to the
movement of the middle wheel 32 relative to the floor 1.
The microswitch 9 is electrically connected to the electric
motor 5, and is triggerable by the shift activating assem-
bly 8 to shift the electric motor 5 from the first state to the
second state.

[0015] In this embodiment, the shift activating assem-
bly 8 includes a movable member 81 and a biasing mem-
ber 82. The movable member 81 is movably disposed in
the receiving space 20 between upper and lower posi-
tions, and has an upper shaft portion 8112, a lower pivot
portion 812 to which the middle wheel 32 is pivotably
connected, a shoulder portion 8111 which is interposed
between the upper shaft portion 8112 and the lower pivot
portion 812, and an actuating contact 8113 which
projects rearwardly from the shoulder portion 8111. The
biasing member 82 is in the form of a coil spring which
is sleeved around the upper shaft portion 8112 and abuts
against the shoulder portion 8111 to impart a downward
biasing force to move the movable member 81 to the
lower position.

[0016] The microswitch 9 is disposed adjacent to the
shift activating assembly 8, and has an actuated contact
92 which projects toward the movable member 81 and
below the actuating contact 8113. Referring to FIG. 3,
the actuating contact 8113 is spaced apart from the ac-
tuated contact 92 when the middle wheel 32 contacts the
floor 1, where the movable member 81 is in the upper
position.

[0017] Specifically, in this embodiment, when the mid-
dle wheel 32 and the fabric roller 4 contact the floor 1 (as
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shown in FIGS. 3 and 4), the treading member 23 is
spaced apart from the floor 1 by a distance (D), and the
biasing member 82 is in a compressed state to keep the
actuating contact 8113 of the movable member 81 away
from the actuated contact 92 so as to place the electric
motor 5in the first state (the fluid absorbing state) to drive
the rotation of the fabric roller 4 at the lower first rotational
speed. Once the treading member 23 is acted upon by
a downward treading force thereon to lift the fabric roller
4 and the middle wheel 32 from the floor 1 with the rear
wheels 31 serving as a fulcrum (as shown in FIGS. 5 and
6), the movable member 81 is moved downwardly by
means of the downward biasing force of the biasing mem-
ber 82 to the lower position to bring the actuating contact
8113 in contact with the actuated contact 92 so as to shift
the electric motor 5 to the second state (the spin dripping
state) to drive the rotation of the fabric roller 4 at the
higher second rotational speed.

[0018] Referring to FIGS. 3 to 6, the fabric cloth 42 of
the fabric roller 4 has a plurality of mopping cloth pieces
421 which respectively have mopping surfaces that are
configured to be attached to the roller body 41 when the
fabric roller 4 is rotated at the first rotational speed so as
to be spaced apart from the guide plate 6, and to extend
tangentially and outwardly from the circumferential pe-
riphery of the roller body 41 when the fabric roller 4 is
rotated at the second rotational speed to flap the guide
plate 6 so as to remove the fluid from the mopping cloth
pieces 421.

[0019] In use, with an automatic shifting of the electric
motor 5 in response to the movement of the fabric roller
4, the fabric roller 4 can be rotated at a lower rotational
speed during contact with the wet surface 11 for absorb-
ing the fluid on the wet surface 11, and can be rotated at
a higher rotational speed during lift away from the floor
1 for centrifugally spin dripping the fluid therefrom so as
to efficiently clean the wet surface.

[0020] Otherthan treading of the treading member 23,
the fabric roller 4 and the middle wheel 32 can be lifted
in any other manners. For example, the fabric roller 4
may be moved upwardly, the guide plate 6 may be moved
downwardly, etc., which can shift the electric motor 5
between the first and second states.

[0021] ReferringtoFIG. 7, in another embodiment, the
fluid collecting container 7 has an upper cover 71 which
is mounted on a top portion of the housing 2, and a con-
tainer body 72 which extends downwardly from a periph-
ery of the upper cover 71 and defines therein the opening
701 and the fluid collecting space 702. The guide plate
6 is mounted on and extends from the upper cover 71
toward the fabric roller 4.

Claims

1. Asurface cleaning device for cleaning a wet surface
(11), comprising:
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a housing (2) defining a receiving space (20);
a fabric roller (4) rotatably mounted in said re-
ceiving space (20), and having a rolling surface
which is exposed from said receiving space (20)
and which is configured to be in rollable contact
with the wet surface (11) for absorbing fluid on
the wet surface (11) ;

a fluid collecting container (7) mounted in said
receiving space (20) and defining therein a fluid
collecting space (702) and an opening (701)
which is in communication with said fluid collect-
ing space (702) and disposed to open to said
rolling surface of said fabric roller (4) for receiv-
ing the fluid from said fabric roller (4) during ro-
tation of said fabric roller (4) ; and

an electric motor (5) mounted in said receiving
space (20) and operable to drive the rotation of
said fabric roller (4), said surface cleaning de-
vice being characterized in that:

said electric motor (5) is shiftable between
a first state, where said fabric roller (4) is
rotated at a first rotational speed, and said
rolling surface contacts the wet surface (11)
for absorbing the fluid, and a second state,
where said fabric roller (4) is rotated at a
second rotational speed that is higher than
the first rotational speed to centrifugally drip
the fluid from said rolling surface;

said surface cleaning device further com-
prising a guide plate (6) which is mounted
in said receiving space (20) and between
said fabric roller (4) and said fluid collecting
container (7) to deflect the dripped fluid to-
ward said opening (701) and into said fluid
collecting space (702).

The surface cleaning device as claimed in Claim 1,
characterized in that said electric motor (5) is shift-
able in response to the movement of said fabric roller
(4) relative to the wet surface (11) between the first
and second states, wherein said rolling surface is
spaced apart from the wet surface (11) in the second
state.

The surface cleaning device as claimed in Claim 2,
characterized in that said fabric roller (4) is mount-
ed atafrontend (22) of said housing (2), said surface
cleaning device further comprising:

a wheel assembly (3) rollable on a floor (1), and
including a pair of rear wheels (31) which are
mounted at a rear end (21) of said housing (2),
and a middle wheel (32) which is interposed be-
tween said fabric roller (4) and said rear wheels
(31); and

atreading member (23) extending from said rear
end (21) of said housing (2) and disposed rear-
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wardly of said rear wheels (31) to be acted upon
by a downward treading force thereon to lift said
fabric roller (4) and said middle wheel (32) from
the floor (1) with said rear wheels (31) serving
as a fulcrum so as to shift said electric motor
from the first state to the second state.

4. The surface cleaning device as claimed in Claim 3,

further characterized by:

a shift activating assembly (8) mounted in said
receiving space (20) and adjacentto said middle
wheel (32), and mechanically operable in re-
sponse to the movement of said middle wheel
(32) relative to the floor (1) ; and

a microswitch (9) mounted in said receiving
space (20) and adjacent to said shift activating
assembly (8), and electrically connected to said
electric motor (5), said microswitch (9) being trig-
gerable by said shift activating assembly (8) to
shift said electric motor (5) from the first state to
the second state.

The surface cleaning device as claimed in Claim 4,
characterized in that said shift activating assembly
(8) includes a movable member (81) which is mov-
ably disposed in said receiving space (20) between
upper and lower positions, and a biasing member
(82) which is disposed to bias said movable member
(81) to the lower position so as to trigger said micro-
switch (9) .

The surface cleaning device as claimed in Claim 5,
characterized in that said movable member (81)
has an upper shaft portion (8112), a lower pivot por-
tion (812) to which said middle wheel (32) s pivotably
connected, and a shoulder portion (8111) which is
interposed between said upper shaft portion (8112)
and said lower pivot portion (812), said biasing mem-
ber (82) being sleeved around said upper shaft por-
tion (8112) and abutting against said shoulder por-
tion (8111) to impart a downward biasing force to
move said movable member (81) to the lower posi-
tion.

The surface cleaning device as claimed in Claim 6,
characterized in that said microswitch (9) has an
actuated contact (92) which projects toward said
movable member (81), said movable member (81)
having an actuating contact (8113) which projects
from said shoulder portion (8111) and above said
actuated contact (92) such that said actuating con-
tact (8113) is spaced apart from said actuated con-
tact (92) when said middle wheel (32) contacts the
floor (1) where said movable member (81) is in the
upper position, and such that, once the downward
treading force is applied to said treading member
(23) to lift said fabric roller (4) and said middle wheel
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(32), said movable member (81) is moved down-
wardly by the downward biasing force of said biasing
member (82) to bring said actuating contact (8113)
in contact with said actuated contact (92) so as to
shift said electric motor (5) to the second state.

The surface cleaning device as claimed in Claim 1,
characterized in that said fabricroller (4) has aroller
body (41) which is rotatably connected to said hous-
ing (2), and a plurality of mopping cloth pieces (421)
which are disposed on a circumferential periphery
of said roller body (41) and which respectively have
mopping surfaces that are configured to be attached
to said roller body (41) when said fabric roller (4) is
rotated atthe firstrotational speed so as to be spaced
apart from said guide plate (6), and to extend tan-
gentially and outwardly from said circumferential pe-
riphery of said roller body (41) when said fabric roller
(4) is rotated at the second rotational speed to flap
said guide plate (6) so as to remove the fluid from
said mopping cloth pieces (421).

The surface cleaning device as claimed in Claim 1,
characterized in that said guide plate (6) is mount-
ed on a top portion of said receiving space and above
said fabric roller (4) and extends toward said fabric
roller (4) .

The surface cleaning device as claimed in Claim 1,
characterized in that said fluid collecting container
(7) has an upper cover (71) which is mounted on a
top portion of said housing (2), and a container body
(72) which extends downwardly from a periphery of
said upper cover (71) and defines therein said open-
ing (701) and said fluid collecting space (702), said
guide plate (6) being mounted on and extending from
said upper cover (71) toward said fabric roller (4).

10

15

20

25

30

35

40

45

50

55



EP 3 636 130 A1

FIG.1



EP 3 636 130 A1

/A
0./
A

7
o NG
o 7. O
N ','
%
%
— "I
(q\l %
%
,'l
v
) i
14

N
‘ T\

i
RN
> R ety
SRR,
A VA VA SA S A . ¢

—
O

FIG.2




EP 3 636 130 A1

¢ DId

1 718 / b
] 7118 z¢ oL 10, —X
la T oerig | 1I8) S8 o L[ 1y T
uv’ ﬁ I//// /M,///kl|\ N II!\\ \ \ . I« N
[T o _o /o \ \ N
N
- S v “ N ,
¢ ANS __4_ \ ” v 4 y.4 '—/m/] w
1 EIVAR 7
6 /128 8 U | ;
I8 ~




EP 3 636 130 A1




EP 3 636 130 A1

¢ OIA

CI8

It
7118 cc T0L
0C €118 /:;J ey ey

I
)
I DN NG N W A N

e NN T
P [N TS S
) oD 2 N
5—;‘,..‘"“%"& nwﬂ\%\\&w

)

\J
A
lmh
Cl

@o\llwe \.._
N ‘I"./"‘.

A 17 I ...

]z w L I )

-/ 18 78 Ho |

10



RENGE |

FIG.6



EP 3 636 130 A1

54

1C

12



10

15

20

25

30

35

40

45

50

55

EP 3 636 130 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 19 20 1578

Category Citation of document with indication, where appropriate, Rele\{ant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
A US 1 644 189 A (HENDRICKS ROYAL E) 1-10 INV.
4 October 1927 (1927-10-04) A47111/292
* page 1, line 31 - page 2, line 20; A47111/40
figure 1 *
A,P |EP 3 524 116 A2 (HIZERO TECH CO LTD [CN]) [1-10
14 August 2019 (2019-08-14)
* paragraph [0010] - paragraph [0026];
figures 1-4 *
A TW 201 803 511 A (VORWERK CO INTERHOLDING |1-10

[DE]) 1 February 2018 (2018-02-01)
* abstract; figures 2-5 *

TECHNICAL FIELDS
SEARCHED (IPC)

A47L
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 3 February 2020 Blumenberg, Claus

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

P : intermediate document document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

13




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 636 130 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 19 20 1578

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

03-02-2020
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 1644189 A 04-10-1927  NONE

EP 3524116 A2 14-08-2019 DE 202018105537 Ul 05-10-2018
EP 3524116 A2 14-08-2019
GB 2570958 A 14-08-2019

TW 201803511 A 01-02-2018 CN 109310259 A 05-02-2019
DE 102016111806 Al 28-12-2017
EP 3474716 Al 01-05-2019
JP 2019519306 A 11-07-2019
TW 201803511 A 01-02-2018
US 2019125156 Al 02-05-2019
WO 2018001753 Al 04-01-2018

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14



	bibliography
	abstract
	description
	claims
	drawings
	search report

