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(57) ABSTRACT

A wet cleaning device, in particular a wet wiping device, has
a cleaning roller which is rotatable about a roller axis and
has a cleaning lining. In order to create a wet cleaning device
in which the regeneration effect is optimized, in particular
while using a minimum of liquid, the wet cleaning device
has a decelerating element to assist the removal of liquid
and/or of dirt from the cleaning roller, which element has an
impact edge directed radially outwards with respect to the
roller axis and is arranged between fibers of the cleaning
lining during a regeneration operation in such a way that the
free ends of the mechanically unloaded fibers project out-
wards in the radial direction beyond the impact edge.
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WET CLEANING DEVICE HAVING A
CLEANING ROLLER WHICH CAN BE
ROTATED ABOUT A ROLLER AXIS

FIELD OF TECHNOLOGY

[0001] The invention relates to a wet-cleaning device, in
particular to a wet wiping device, having a cleaning roller
that can rotate around a roller axis, and has a cleaning lining
with fibers having free ends.

[0002] The invention further relates to a method for oper-
ating a wet-cleaning device, in particular a wet wiping
device, wherein liquid and/or dirt is removed from a clean-
ing roller of a wet-cleaning device that rotates around a
roller axis during a regeneration operation.

PRIOR ART

[0003] Wet-cleaning devices or methods for operating a
wet-cleaning device are known in prior art.

[0004] For example, DE 102 29 611 B3 discloses a wet-
cleaning device with a wiping body that can be rotatably
driven around rotational axis, in which a cleaning liquid is
removed from a supply tank and sprayed onto the surface of
the wiping body by means of spray nozzles arranged in the
direction of the rotational axis of the wiping body. The
wiping body moistened in this way is guided over a surface
to be cleaned during a wiping operation, wherein the wiping
body picks up dirt from the surface to be cleaned.

[0005] During the wiping operation, the wiping body is
increasingly loaded with dirt to such an extent that neces-
sitates a regeneration of the wiping body. To this end, the
wiping body is lifted from the surface to be cleaned, encased
by a housing and sprayed with unused cleaning liquid. The
wiping body rotates, so that the cleaning liquid and/or dirt
can be driven out of the wiping body, hit the interior side of
the housing and be transferred into a receiving tank.
[0006] The disadvantage here is that a large quantity of
cleaning liquid is required during the regeneration operation
to moisten or rinse the wiping body, so that the centrifugal
forces arising during the rotation of the wiping body can spin
off the dirt that accumulated on the wiping body.

SUMMARY OF THE INVENTION

[0007] Proceeding from the aforementioned prior art, the
object of the invention is to create a wet-cleaning device
which enables a regeneration of the cleaning roller with the
best possible result, and in particular with as little use of
liquid and a short regeneration time.

[0008] Initially proposed for achieving the aforemen-
tioned object is a wet-cleaning device, which has a decel-
erating element to support the removal of liquid and/or dirt
from the cleaning roller, wherein the decelerating element
has an impact edge relative to the roller axis of the cleaning
roller that during a regeneration operation is arranged so as
to radially cover the fibers of the cleaning lining to such an
extent that the free ends of the mechanically unloaded fibers
outwardly protrude over the impact edge in a radial direc-
tion.

[0009] According to the invention, the cleaning lining of
the cleaning roller is now no longer regenerated exclusively
by spinning liquid and/or dirt from the fibers of the cleaning
lining that radially protrude during the rotation of the
cleaning roller. Instead, the cleaning roller, in particular the
fibers of the cleaning lining, now have allocated to them a
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decelerating element, which is designed to decelerate the
fibers of the roller lining that rotates around the roller axis,
so that the latter are abruptly decelerated by the decelerating
element and are bent over the impact edge of the deceler-
ating element. The inertia of the abruptly decelerated fibers
produces a whip effect, in which liquid and dirt adhering
between the fibers of the cleaning lining are torn out. The
new rotation center on the decelerating element here allows
the free ends of the fibers bent over the impact edge of the
decelerating element to reach accelerations that exceed
seven times the acceleration achieved due solely to the
rotation around the roller axis.

[0010] Inrelation to a radial direction proceeding from the
roller axis, the decelerating element here advantageously has
the kind of expansion that yields a distance between the
decelerating element and the roots of the fibers on the one
hand, and a distance between the free ends of the fibers
extending in a radial direction and the decelerating element
on the other. As a result, the free ends of the fibers have the
leeway to bend over the impact edge given an impact on the
impact edge of the decelerating element on the one hand,
and on the other to be pulled off of the impact edge in the
direction opposite the bending as the cleaning roller con-
tinuous to rotate, and be guided through between the clean-
ing roller and decelerating element.

[0011] It is proposed that the decelerating element be
mounted on the wet-cleaning device so as to be displaceable
relative to the cleaning roller. The decelerating element is
usually only needed during the regeneration operation of the
cleaning roller. Therefore, it is recommended that the decel-
erating element be removed from the cleaning lining of the
cleaning roller before performing a wiping operation, i.e.,
that it be displaced away from the cleaning roller. To this
end, the decelerating element is advantageously displace-
ably arranged on the wet-cleaning device, for example so
that the latter can be swiveled toward the cleaning roller and
swiveled away from the cleaning roller. A corresponding
swiveling arm can be provided for this purpose. Alterna-
tively, it is of course also possible to displace the deceler-
ating element relative to the cleaning roller in some other
way, for example by linearly shifting the decelerating ele-
ment or the like.

[0012] It is proposed that the decelerating element be
immovably arranged on the wet-cleaning device during the
regeneration operation. As a consequence, the decelerating
element is fixed in place relative to the wet-cleaning device,
while the fibers of the cleaning lining are moved against the
decelerating element by the rotation of the cleaning roller.
Alternatively, however, it can also be provided that the
decelerating element be moved in a direction opposite the
rotational direction during the regeneration operation. As a
result, the speed at which the fibers of the cleaning lining
impact the decelerating element can be increased further.
[0013] It is especially recommended that the decelerating
element be essentially rod-shaped in design, in particular
that it be a wire. Rod-shaped here refers to the shape of an
object that has a very large length relative to its width or
diameter. The cross section of the rod shape can here be
round, angular, square, oval, polygonal or the like. For
example, an inventively very advantageous decelerating
element is a wire, which has a very large length relative to
its diameter. As a result of the rod shape, the free ends of the
fibers of the cleaning lining can be bent around the impact
edge of the decelerating element on the one hand, and as the
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cleaning roller continues to rotate can be pulled away from
the impact edge and guided between the decelerating ele-
ment and cleaning roller on the other. It is here especially
recommended that the decelerating element have a convexly
curved upper surface at least in the area of the impact edge,
so that the fibers can be guided as gently as possible around
the decelerating element or impact element, so as to thereby
not least also increase the service life of the cleaning lining.
[0014] It is proposed that the decelerating element have a
height of 0.3 to 5 mm, preferably a height of 0.5 mm to 2
mm, in relation to a radial direction relative to the roller axis,
and/or be arranged parallel to the roller axis along the entire
length of the cleaning lining. In conjunction with the length
parallel to the roller axis, the height of the decelerating
element prescribes the contact surface in which the fibers
impact the decelerating element, meaning the surface oppo-
site the rotating fibers. According to the invention, the height
of the decelerating element is less than the length of the
mechanically unloaded fibers, so that the free ends of the
fibers protrude over the decelerating element, i.e., protrude
over the impact edge, and can bend. In relation to a decel-
erating element designed as a wire, the height of the decel-
erating element is equal to the diameter of the wire, regard-
less of the distance between the decelerating element, i.e.,
the wire, and the roots of the fibers in the cleaning lining.
[0015] In particular, it is recommended that the height of
the decelerating element correspond to roughly one fourth to
one half the length of the fibers. For example, if the fibers
have a free length of 5 mm, the height of the decelerating
element should thus preferably measure roughly between 1
mm and 2.5 mm. In the case of a decelerating element
designed as a wire, this would then be the diameter. The
distance between the decelerating element and roots of the
fibers should correspond to at least the diameter of the fibers,
so that the fibers can be pulled through under the deceler-
ating element. With regard to the length of the decelerating
element parallel to the longitudinal extension of the roller
axis, it is recommended that the decelerating element be
formed over the entire length of the cleaning lining of the
cleaning roller, so that the entire circumferential surface of
the cleaning lining can be regenerated. It could potentially
make sense to vary the distance between the decelerating
element and cleaning lining along the longitudinal extension
of the cleaning roller, for example to create a larger or
smaller distance that ensures a stronger or weaker regenera-
tion effect in individual longitudinal sections of the cleaning
lining. For example, consideration can here be given to an
expected distribution of dirt and/or moisture along the
longitudinal extension of the cleaning lining.

[0016] In addition, it is proposed that the impact edge of
the decelerating element be arranged roughly in the area of
one fourth to one half the fiber length of the fibers relative
to the mechanically unloaded fibers facing in the radial
direction. In this advantageous embodiment, the fibers can
be bent over the impact edge at half their height, so that at
least half of their length is accelerated around the new
rotational midpoint, and adhering liquid and/or dirt is opti-
mally spun off. For example, in relation to 5 mm long fibers,
the impact plate, in particular the side of the impact plate
facing radially outward, is located at a length of 1.25 mm to
2.5 mm, calculated form the location of the fiber roots, e.g.,
which are anchored in a basic matrix of the cleaning lining.
[0017] The cleaning lining is advantageously a textile
lining, in particular one in which the fibers can be made to
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stand radially outward through exposure to a centrifugal
force. Suitable in particular is a microfiber textile lining,
whose individual fibers are fine enough to ensure a special
flexibility of the fibers, making it especially easy for the
fibers to bend over the impact edge.

[0018] It is also proposed that the cleaning roller have a
roller diameter of 40 mm to 50 mm, in particular of roughly
45 mm. For example, a cleaning roller with such a roller
diameter can be used not just exclusively in hand-operated
wet-cleaning devices, but advantageously also in cleaning
robots, which are intended to have the smallest or lightest
design possible, and use the least possible water volume for
cleaning purposes.

[0019] Within the meaning of the invention, basically all
devices capable of performing a wet cleaning operation,
whether exclusively or among other tasks, are to be under-
stood as wet-cleaning devices. On the one hand, these
encompass the hand-operated and independently traversable
wet-cleaning devices, including in particular wet-cleaning
robots. However, combined dry and wet-cleaning devices
are also wet-cleaning devices within the meaning of the
invention. Apart from conventional floor cleaning devices
for a floor, wet-cleaning devices for cleaning above-floor
surfaces are also intended, to also include wet-cleaning
devices for cleaning window surfaces, for example.

[0020] Also proposed in addition to the wet-cleaning
device according to the invention is a method for operating
a wet-cleaning device, in particular a wet-wiping device, in
which liquid and/or dirt are removed from a cleaning roller
of the wet-cleaning device rotating around a roller axis
during a regeneration operation, wherein a decelerating
element for the regeneration operation is arranged so as to
radially cover fibers of a cleaning lining of the cleaning
roller to a point where an impact edge of the decelerating
element protrudes so far between the fibers that the free ends
of the fibers are folded over the impact edge during the
rotation of the cleaning roller.

[0021] As already described in reference to the wet-
cleaning device according to the invention, the decelerating
element is displaced between the fibers of the cleaning lining
in such a way that a free end area of the fibers can bend over
the impact edge of the decelerating element. The impact on
the decelerating element abruptly decelerates the fibers, and
the ensuing whip effect causes them to lose contaminants
adhering to the free fiber ends. By comparison to prior art,
this as a whole [results in] a better cleaning effect given an
identical liquid quantity or requires a smaller quantity of
liquid given the same good cleaning result for the regenera-
tion process, which is advantageous in particular with
respect to automatically traversable wet-cleaning devices
not intended to carry a large water tank. In addition, it is also
possible to reduce the speed of the cleaning roller and
achieve the same cleaning effect.

[0022] In particular, it is proposed that the cleaning roller
be rotated during the regeneration operation at a speed of
1500 RPM to 6000 RPM, in particular at a speed of 4000
RPM to 5000 RPM. Given a cleaning roller with a roller
diameter of 45 mm, for example, prior art requires speeds of
up to 10000 RPM to achieve an optimal cleaning result. The
method according to the invention and configuration of the
wet-cleaning device according to the invention now make it
possible to significantly reduce the speed, specifically to
speeds of at most 6000 RPM.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The invention will be explained in greater detail
below based on exemplary embodiments. Shown on:

[0024] FIG. 1 is a wet-cleaning device according to the
invention,
[0025] FIG. 2 is a cross section through a sketched clean-

ing roller of the wet-cleaning device,

[0026] FIG. 3 is a magnified partial area of a cleaning
lining of the cleaning roller,

[0027] FIG. 4 is a cross section of the cleaning roller
during continued rotation of the cleaning roller by compari-
son to FIG. 2 and FIG. 3,

[0028] FIG. 5is alocus of a free end area of a fiber of the
cleaning lining.

DESCRIPTION OF EMBODIMENTS

[0029] FIG. 1 shows a wet-cleaning device 1, which is
here designed as a hand-operated wet-cleaning device 1 with
a base unit 9 and an attachment 10. The attachment 10 is
removably held on the base unit 9. The base unit 9 also has
a stalk 11, for example which here has a telescoping design,
so that a user of the wet-cleaning device 1 can adjust the
length of the stalk 11 to his or her body size. Also arranged
on the stalk 11 is a handle 12, which the user can use to guide
the wet-cleaning device 1 during a conventional wiping
operation, i.e., push it over a surface to be cleaned. During
the wiping operation, the user usually guides the wet-
cleaning device 1 over the surface to be cleaned in opposing
movements b. He or she here alternately pushes out and
pulls back the wet-cleaning device 1.

[0030] The attachment 10 has a housing, which holds a
cleaning roller 3 so that it can rotate around a roller axis 2.
A filler neck 13 is arranged on the housing, through which
liquid can be filled into a liquid tank (not shown). The liquid
stored in the liquid tank serves to moisten the cleaning roller
3.

[0031] During the wiping operation, the rotatably mounted
cleaning roller 3 rotates around the roller axis 2, so that the
circumferential surface of the cleaning roller 3 continuously
rolls off onto a surface to be cleaned. The cleaning roller 3
is usually wound with a cleaning lining 4 (not shown on FIG.
1), possibly with a sponge body that stores additional liquid
interspersed. For example, the cleaning lining 4 is here a
textile cleaning cloth, between whose fibers 6 liquid and/or
dirt can be picked up.

[0032] During the wiping operation, dirt continuously
accumulates on the cleaning roller 3, i.e., on the cleaning
lining 4. For this reason, it may become necessary after a
certain operating period to regenerate the cleaning roller 3,
wherein dirt and liquid loaded with dirt are removed from
the cleaning roller 3 during a regeneration operation.
[0033] FIG. 2 shows a sketch of a cross section of the
cleaning roller 3 with a cleaning lining 4. The cleaning lining
4 is provided with a plurality of fibers 6, but only individual
fibers 6 thereof are shown here for improved clarity. The free
ends 8 of the fibers 6 form a continuous shell surface of the
cleaning lining 4. The fibers 6 sketched on FIG. 3 are all
mechanically unloaded at the point in time shown, meaning
straight in a radial direction relative to the roller axis 2 and
outwardly stretched. In this mechanically unloaded state, the
fibers 6 each here have a length L of 8 mm, for example. The
cleaning roller has a diameter of roughly 33 mm. However,
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the indicated dimensions are only exemplary. Other lengths,
diameters and proportions are of course also possible.
[0034] A decelerating clement 5 engages between the
fibers 6 of the cleaning lining 4, and consists of a wire
aligned parallel to the roller axis 2. This decelerating ele-
ment 5 is shown as a point in the cross sectional view. The
decelerating element 5 is arranged roughly at half the height
of the fiber length L of the fibers 6. The height z of the
decelerating element 5 itself is here equal to the diameter of
the wire, and measures roughly 1 mm. The impact edge 7
opposing the fibers 6 during rotation is convexly shaped by
the surface curvature of the wire. FIG. 2 exemplarily shows
one fiber 6 from the plurality of fibers 6, which in the
illustration is arranged on the left next to the decelerating
element 5 relative to the rotational direction r of the cleaning
roller 3 (clockwise rotation). In this state, the fiber 6 is still
mechanically unloaded and stretched, since the latter is not
yet in contact with the decelerating element 5.

[0035] Proceeding from FIG. 2, FIG. 3 shows a later point
in time during the rotation of the cleaning roller 3, during
which the fiber 6 impacts the impact edge 7 of the deceler-
ating element 5, and its free end 8 is folded over the impact
edge 7, specifically in the rotational direction 4 of the
cleaning roller 3. The impact of the fiber 6 on the impact
edge 7 folds the free end 8 of the fiber 6 around the
decelerating element 5 in a whip-like manner, causing liquid
and/or dirt adhering to the fiber 6 to be spun off. For
example, the acceleration produced by the whip effect is
here seven times higher than the acceleration of the fiber 6
that arises without the decelerating element 5 solely due to
the centrifugal force that acts on the fiber 6 during the
rotation of the cleaning roller 3. As further evident from the
magnified view on FIG. 3, while the cleaning roller 3
continues to rotate, the fiber 6 is pulled clockwise through
between the decelerating element 5 and surface of the
cleaning roller 3, against which the cleaning lining 4 abuts,
specifically in the area of the roots of the fibers 6, wherein
the free end 8 of the fiber 6 is pulled off of the decelerating
element 5, and passed under the decelerating element 5
stretched to more or less of an extent as a function of its
inherent rigidity.

[0036] FIG. 4 shows a later point in time than on FIG. 3
as the cleaning roller 3 continues to rotate. The fiber 6 is here
nearly stretched, wherein the outermost end area of the free
end 8 of the fiber 6 is situated roughly at the location of the
decelerating element 5. As soon as the free end 8 has passed
the decelerating element 5, its inherent rigidity causes the
fiber 6 to again stand upright. If necessary, any residual
liquid or residual dirt still adhering to the fiber 6 can here be
spun off by standing up the fiber 6.

[0037] Finally, FIG. 5 shows a locus of the fiber end, i.e.,
the outermost end area of the free end 8 of the fiber 6. The
coordinate origin (0,0\0,0) here denotes the location of the
root of the fiber 6, which is the location where the fiber 6
stands on the cleaning roller 3 inside of the cleaning lining
4. The lattice spacings of the diagrams shown (0,0 to 3,0) on
the x-axis and y-axis are here randomly selected. For
example, the latter are here selected for a fiber 6 having a
fiber length L of 3.0 mm. At the point in time t,, shown, the
fiber 6 is still not in contact with the decelerating element 5.
The fiber 6 is thus in a completely stretched state, and the
free end 8 (i.e., the outermost end area of the fiber 6) is at
a location with the relative coordinates x\y=0\3. At a later
point in time (after t,), the fiber 6 hits the decelerating
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element 5 as depicted on FIG. 3, and is folded over the
impact edge 7. As a result, the free end 8 of the fiber 6
swings to the right over the impact edge 7 like a whip, but
the distance between the free end 8 and root of the fiber 6
(coordinate origin 0,0) is simultaneously reduced. This is
described on FIG. 5 by the curved progression of the locus.
At point in time t,, a change in sign arises relative to the
x-coordinate of the current location of the free end 8 of the
fiber 6, which corresponds to a point in time during the
rotation of the cleaning roller 3 at which the delay of the
fiber 6 by the decelerating element 5 has concluded. In this
moment, the free end 8 of the fiber 6 is pulled around the
decelerating element 5 opposite the rotational direction r of
the cleaning roller 3, since the fiber 6 is guided through
between the decelerating element 5 and cleaning roller 3, as
shown on FIG. 4.

REFERENCE LIST

[0038] 1 Wet-cleaning device
[0039] 2 Roller axis

[0040] 3 Cleaning roller
[0041] 4 Cleaning lining
[0042] 5 Decelerating element
[0043] 6 Fiber

[0044] 7 Impact edge

[0045] 8 Free end

[0046] 9 Base unit

[0047] 10 Attachment

[0048] 11 Stalk

[0049] 12 Handle

[0050] 13 Filler neck

[0051] B Direction of movement
[0052] d Roller diameter
[0053] L Fiber length

[0054] r Rotational direction
[0055] t, Point in time
[0056] t, Point in time

[0057] x Location coordinate
[0058] vy Location coordinate
[0059] =z Height

1. A wet-cleaning device (1), in particular a wet wiping
device, having a cleaning roller (3) that can rotate around a
roller axis (2), and has a cleaning lining (4) with fibers (6)
having free ends, wherein the wet-cleaning device (1) has a
decelerating element (5) to support the removal of liquid
and/or dirt from the cleaning roller (3), which has an impact
edge (7) relative to the roller axis (2), and during a regen-
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eration operation is arranged so as to radially cover the fibers
(6) of the cleaning lining (4) to such an extent that the free
ends (8) of the mechanically unloaded fibers (6) outwardly
protrude over the impact edge (7) in a radial direction.

2. The wet-cleaning device (1) according to claim 1,
wherein the decelerating element (5) is mounted on the
wet-cleaning device (1) so as to be displaceable relative to
the cleaning roller (3).

3. The wet-cleaning device (1) according to claim 1,
wherein the decelerating element (5) is immovably arranged
on the wet-cleaning device (1) during the regeneration
operation.

4. The wet-cleaning device (1) according to claim 1,
wherein the decelerating element (5) is essentially rod-
shaped in design, in particular is a wire.

5. The wet-cleaning device (1) according to claim 1,
wherein the decelerating element (5) has a height (z) of 0.3
to 5 mm, preferably a height (z) of 0.5 mm to 2 mm, in
relation to a radial direction relative to the roller axis (2),
and/or is arranged parallel to the roller axis (2) along the
entire length of the cleaning lining (4).

6. The wet-cleaning device (1) according to claim 1,
wherein the impact edge (7) of the decelerating element (5)
is arranged roughly in the area of one fourth to one half the
fiber length (L) of the fibers (6) relative to the mechanically
unloaded fibers (6) facing in the radial direction.

7. The wet-cleaning device (1) according to claim 1,
wherein the cleaning lining (4) is a textile lining, in particu-
lar a microfiber textile lining.

8. The wet-cleaning device (1) according to claim 1,
wherein the cleaning roller (3) has a roller diameter of 40
mm to 50 mm, in particular of roughly 45 mm.

9. A method for operating a wet-cleaning device (1), in
particular a wet-wiping device, wherein liquid and/or dirt are
removed from a cleaning roller (3) of the wet-cleaning
device (1) rotating around a roller axis (2) during a regen-
eration operation, wherein a decelerating element (5) for the
regeneration operation is arranged so as to radially cover
fibers (6) of a cleaning lining (4) of the cleaning roller (3) to
a point where an impact edge (7) of the decelerating element
(5) protrudes so far between the fibers (6) that the free ends
(8) of the fibers (6) are folded over the impact edge (7)
during the rotation of the cleaning roller (3).

10. The method according to claim 9, wherein the clean-
ing roller (3) is rotated during the regeneration operation at
a speed of 1500 RPM to 6000 RPM, in particular at a speed
of 4000 RPM to 5000 RPM.
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