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(54) RELEASING LIQUID AT A BOTTOM SIDE OF A WET CLEANING NOZZLE

(57) In the context of surface cleaning, a wet cleaning
nozzle is provided, wherein at least one contacting area
(92) on at least one surface contacting element (90) of
the wet cleaning nozzle defines a surface interface level
of the wet cleaning nozzle. The wet cleaning nozzle is
further equipped with a wetting arrangement (42) that is
arranged and configured to enable a supply of liquid to

at least one area of a surface to be cleaned by releasing
liquid at a liquid release position (P1) that is at a level of
less than 2 mm above the surface interface level. Having
the relatively low level of the liquid release position (P1)
is a measure aimed at ensuring that the liquid that is let
out of the wet cleaning nozzle towards the surface to be
cleaned during operation actually ends up on the surface.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a wet cleaning nozzle
that is configured to be applied in a cleaning appliance
and to perform a cleaning action on a surface, the wet
cleaning nozzle comprising: 1) at least one surface con-
tacting element that is arranged and configured to be in
contact with the surface to be cleaned through at least
one contacting area, wherein the at least one contacting
area on the at least one surface contacting element de-
fines a surface interface level of the wet cleaning nozzle,
and 2) a wetting arrangement that is arranged and con-
figured to enable a supply of liquid to at least one area
of the surface to be cleaned by releasing liquid at a liquid
release position at a bottom side of the wet cleaning noz-
zle that is configured to face the at least one area of the
surface to be cleaned.
[0002] Further, the invention relates to a cordless vac-
uum cleaner comprising a wet cleaning nozzle as men-
tioned.

BACKGROUND OF THE INVENTION

[0003] Cleaning appliances for cleaning surfaces are
generally known and come in various forms, wherein a
vacuum cleaner and a mopping appliance are practical
examples. Generally speaking, when a surface is sub-
jected to a cleaning action by means of a cleaning appli-
ance, the cleaning appliance functions to remove dirt as
may be present on the surface from the surface. The term
"dirt" as used in the present text is to be understood so
as to cover any contamination as may be present on a
surface such as dust and small particles of any kind, and
also wet types of contamination such as spilled drinks.
A practical example of a surface to be cleaned is a floor,
wherein the floor may be of any kind, such as a wooden
floor, a carpet floor, a tile floor, etc.
[0004] One practical application of a wet cleaning noz-
zle is the application in a vacuum cleaner, in which case
the wet cleaning nozzle constitutes the part of the vacuum
cleaner where the actual process of picking up dirt from
a surface to be cleaned is to take place. In view thereof,
the wet cleaning nozzle is to be put on or at least close
to the surface. Further, a vacuum cleaner normally com-
prises a body portion including a dirt accumulating area,
and an arrangement that is configured to act on the wet
cleaning nozzle so that a suction force is prevailing in the
wet cleaning nozzle during operation of the vacuum
cleaner. The suction force serves to facilitate transport
of dirt that is picked up from the surface during operation
of the vacuum cleaner towards the dirt accumulating ar-
ea, wherein the dirt is made to pass an outlet opening in
a housing of the wet cleaning nozzle. The suction force
may also have a function in the actual process of picking
up the dirt from the surface. On the other hand, the wet
cleaning nozzle may be equipped with at least one mov-

able component for interacting with the surface in order
to pick up the dirt, such as at least one rotatable brush
that may serve as an agitator of the dirt and that may
particularly be configured to help dislodge dirt from the
surface and direct it towards the outlet opening.
[0005] WO 2022/194717 A1 discloses a wet cleaning
nozzle that comprises a housing that includes a coupling
area that is configured to enable coupling of the housing
to an air suction source of a vacuum cleaner, at least one
brush that is rotatably arranged in the housing and con-
figured to interact with a surface to be cleaned, and at
least one wheel that is rotatably arranged on the wet
cleaning nozzle and configured to be in contact with the
surface. The wet cleaning nozzle is further equipped with
a wetting arrangement that is configured to enable a di-
rect supply of liquid to the at least one wheel and to there-
by achieve the effect that the at least one wheel is kept
wet, which is a factor in achieving good cleaning results.
The wetting arrangement may further be arranged and
configured to enable a direct supply of liquid to at least
one area of the surface to be cleaned. The at least one
brush is preferably of a very open structure and is rotated
at a high speed, such as 4,500 rpm, so that it is achieved
that absorption of liquid in the brush is minimal, yet suf-
ficient to always keep the brush clean.
[0006] In practice, it is found that when a wet cleaning
nozzle such as the wet cleaning nozzle disclosed in WO
2022/194717 A1 is used, the actual cleaning results are
not as good as the theoretical cleaning results. On the
basis of the insight that wetting a surface is an important
factor in realizing removal of dirt from the surface, it is an
object of the invention to find a way to improve liquid
supply from a wet cleaning nozzle to a surface to be
cleaned, i.e. to improve the extent to which the liquid that
is let out of the wet cleaning nozzle towards the surface
during operation actually ends up on the surface, and
possibility also to realize a more efficient distribution of
liquid on the surface.

SUMMARY OF THE INVENTION

[0007] The invention provides a wet cleaning nozzle
that is configured to be applied in a cleaning appliance
and to perform a cleaning action on a surface, the wet
cleaning nozzle comprising: 1) at least one surface con-
tacting element that is arranged and configured to be in
contact with the surface to be cleaned through at least
one contacting area, wherein the at least one contacting
area on the at least one surface contacting element de-
fines a surface interface level of the wet cleaning nozzle,
and 2) a wetting arrangement that is arranged and con-
figured to enable a supply of liquid to at least one area
of the surface to be cleaned by releasing liquid at a liquid
release position at a bottom side of the wet cleaning noz-
zle that is configured to face the at least one area of the
surface to be cleaned, wherein the liquid release position
is at a level of less than 2 mm above the surface interface
level.
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[0008] A practical example of the at least one surface
contacting element mentioned in the foregoing definition
of the wet cleaning nozzle according to the invention is
at least one wheel, such as known from WO 2022/194717
A1. In such a case, the at least one contacting area on
the at least one surface contacting element is the actual
area that is at the lowest position of the at least one wheel,
which is exactly the area through which the at least one
wheel contacts a surface to be cleaned when the wet
cleaning nozzle is used on the surface. Another practical
example of the at least one surface contacting element
is at least one element designed to function as a slider,
in which case the at least one contacting area on the at
least one surface contacting element is the actual sliding
surface of the slider.
[0009] It is practical if the supply of liquid involves a
continuous or intermittent flow of liquid, or spray of liquid.
The wetting arrangement can be provided more or less
as an add-on to an existing design of a wet cleaning noz-
zle, but it is also possible that the wetting arrangement
is provided in a more integrated fashion. Practical exam-
ples of the liquid are water and a mixture of water and a
cleaning agent.
[0010] The at least one contacting area on the at least
one surface contacting element defines a surface inter-
face level of the wet cleaning nozzle. The surface inter-
face level corresponds to the actual level of a surface to
be cleaned when the wet cleaning nozzle is used on the
surface. A notable feature of the wet cleaning nozzle ac-
cording to the invention is that the position where liquid
is released during operation of the wet cleaning nozzle
is at a level of less than 2 mm above the surface interface
level. According to an insight of the invention, when a
distance of the liquid release position to the surface to
be cleaned is larger, there is a risk that liquid that is sup-
posed to reach the surface is directly transported to inside
the wet cleaning nozzle. Among other things, this is rel-
evant in the context of vacuum cleaning, in which case
it happens that direct transport of liquid takes place under
the influence of suction forces and adhesive forces be-
tween the liquid and material of the wet cleaning nozzle
situated between the liquid release position and a posi-
tion where the interior of the wet cleaning nozzle is ac-
cessible to a suction flow. In a case in which the wet
cleaning nozzle is equipped with at least one movable
component for interacting with the surface to be cleaned,
such as a rotatable brush, there is also a risk that the
liquid is picked up by such component before reaching
the surface.
[0011] In order to optimize the supply of liquid to the
surface to be cleaned, a small distance between the liquid
release position and the surface is envisaged, as a result
of which it is achieved that a droplet of liquid that is re-
leased from the liquid release position touches the sur-
face before it gets transported along the material of the
wet cleaning nozzle as described in the foregoing. In this
respect, it is about a balance between adhesive forces
and flow forces on the one hand and cohesive forces and

gravitational forces on the other hand. When the distance
between the liquid release position and the surface in-
terface level, i.e. the surface when the wet cleaning noz-
zle is used on a surface, is smaller than 2 mm, the aimed
effect of all of the liquid reaching the surface is obtained.
Preferably, the distance between the liquid release po-
sition and the surface interface level is about 1.5 mm, or
in a range of 1.4 mm to 1.9 mm. Further, it may be prac-
tical if a minimum of 0.5 mm is applied in respect of the
distance between the liquid release position and the sur-
face interface level. Generally speaking, embodiments
of the wet cleaning nozzle are feasible in which the level
of the liquid release position differs from the surface in-
terface level.
[0012] It is practical if the wetting arrangement com-
prises a conduit system that is configured to transport
liquid through the wet cleaning nozzle. In such a case, it
is advantageous if a portion of a conduit of the wetting
arrangement being an end portion including the end of
the conduit protrudes relative to a bottom surface of the
wet cleaning nozzle. This allows for having the bottom
surface at a practical level above the surface interface
level, wherein a maximum of 5 mm above the surface
interface level may be applicable, while the liquid release
position can still be at the level of less than 2 mm above
the surface interface level. According to an interesting
option, at least the end portion of the conduit is flexible,
so that damage to the conduit and/or the surface to be
cleaned is avoided. For example, at least the end portion
of the conduit may be made from a rubber material,
wherein a nitrile rubber with 50 Shore A hardness is a
practical example. Rubber also has good shock absorb-
ing properties, which is useful in view of the possibility of
hitting an object on the surface to be cleaned. To even
further reduce the shock in such a case, a relatively small
wall thickness, such as a wall thickness of about 1 mm,
can be chosen in respect of the at least the end portion
of the conduit.
[0013] An alternative measure aimed at ensuring that
liquid reaches the surface to be cleaned involves equip-
ping the wet cleaning nozzle with at least one element
extending from a conduit of the wetting arrangement in
a generally downward direction. Such an element serves
as a bridging element along/through which the liquid is
transported towards the surface, so that a defined route
of the liquid to the surface is realized and the risk of the
liquid following another route is minimized, wherein the
liquid release position is at a free end of the element. The
at least one element is preferably flexible for the reasons
mentioned in the foregoing, and may comprise porous
material. A practical embodiment of the at least one el-
ement is an embodiment in which the at least one element
comprises a flexible wire composed of a number of fibres.
[0014] According to yet another alternative option, the
liquid release position is at a hole in the bottom surface.
In such a case, in order to avoid damage and absorb
shocks when an obstacle hit, it is advantageous if at least
a portion of a component of the wet cleaning nozzle in-
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cluding the bottom surface and the hole is flexible.
[0015] In conformity with what is known in the art, em-
bodiments of the wet cleaning nozzle are feasible in
which the wet cleaning nozzle comprises at least one
brush that is rotatably arranged in the wet cleaning nozzle
and configured to interact with the surface to be cleaned.
In the context of the invention, the at least one brush may
be of any type that is suitable to be used for picking up
dirt from a surface to be cleaned. The brush may espe-
cially be designed to serve as an agitator, for example,
agitating dirt particles as may be present on the surface.
In a practical embodiment of the brush, the brush com-
prises a core element and flexible microfiber elements
arranged on the core element. In such a brush, a linear
mass density lower than 150 g per 10 km may be appli-
cable to the microfiber elements, or at least tip portions
thereof, so that the microfiber elements really can be
highly flexible. The linear mass density as mentioned
may even be lower than 10 g per 10 km, 5 g per 10 km
or 1 g per 10 km. Such microfiber elements can be placed
on the core element in a dense arrangement so as to
very effectively interact with a surface to be cleaned dur-
ing operation of the wet cleaning nozzle. Further, such
microfiber elements can be arranged on the core element
in tufts. Also, it is practical if an operational shape of the
brush is generally the shape of a cylinder having a circular
periphery, in other words, if the operational shape of the
brush is generally the shape of a roller, which may be an
elongated roller.
[0016] In the context of the invention, a specific em-
bodiment of the wet cleaning nozzle is feasible, which is
an embodiment in which the wet cleaning nozzle com-
prises two brushes in a substantially parallel arrange-
ment and two squeegees in an area between the brush-
es. For example, assuming that the wet cleaning nozzle
comprises a bottom cover, it may be so that the squee-
gees are arranged on the bottom cover and extend along
opposite sides of the bottom cover. Having the combina-
tion of the two brushes and the two squeegees helps in
creating a scraping effect on the surface to be cleaned
so that thick substances such as syrup and dried stains
can be removed without a need for increasing energy
consumption. What’s more, having the combination of
the two brushes and the two squeegees may help in im-
proving distribution of liquid on the surface, in improving
absorbance or irregularities on the surface so that a sit-
uation of the wet cleaning nozzle bouncing off the surface
and leaving dirt or liquid behind is avoided, and also in
improving the self-cleaning capabilities of the wet clean-
ing nozzle during normal use and during a possible auto-
clean program on the basis of an increased amount of
liquid that is made to reflow through the wet cleaning
nozzle.
[0017] The invention further relates to a vacuum clean-
er, particularly a cordless vacuum cleaner, comprising a
wet cleaning nozzle as defined and described in the fore-
going, i.e. a wet cleaning nozzle designed to release liq-
uid to a surface to be cleaned at a level of less than 2

mm above the surface. It is practical if such a vacuum
cleaner comprises a reservoir that is configured to re-
ceive liquid, to contain liquid, and to let out liquid to the
wetting arrangement included in the wet cleaning nozzle.
Advantageously, the reservoir is removably arranged on
the vacuum cleaner so that it is easy for a user to take
the reservoir to a place where the reservoir can be filled
with liquid.
[0018] In view of the possible application of the wet
cleaning nozzle in a vacuum cleaner, an embodiment of
the wet cleaning nozzle is feasible in which the wet clean-
ing nozzle comprises a housing that includes a coupling
area that is configured to enable coupling of the housing
to an air suction source of a vacuum cleaner.
[0019] The above-described and other aspects of the
invention will be apparent from and elucidated with ref-
erence to the following detailed description of a practical
embodiment of a wet cleaning nozzle comprising a hous-
ing and two brushes arranged in the housing, and further
comprising a wetting arrangement that is arranged and
configured to enable a supply of liquid both directly to
areas of a surface to be cleaned and indirectly to further
areas of the surface through wheels of the wet cleaning
nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The invention will now be explained in greater
detail with reference to the figures, in which equal or sim-
ilar parts are indicated by the same reference signs, and
in which:

Figure 1 diagrammatically shows components of a
wet vacuum cleaner according to an embodiment of
the invention and a portion of a floor having a surface
to be cleaned,
Figure 2 diagrammatically shows a view of a longi-
tudinal section of a wet cleaning nozzle according to
an embodiment of the invention, taken at a position
between two brushes that are included in the wet
cleaning nozzle,
Figure 3 shows an enlarged detail of figure 2,
Figure 4 diagrammatically shows a perspective top
view of a portion of the wet cleaning nozzle,
Figures 5 and 6 diagrammatically show views of a
cross-section of the wet cleaning nozzle, taken at
different longitudinal positions on the wet cleaning
nozzle,
Figures 7 and 8 diagrammatically show views of a
practical design of a bottom cover that may be in-
cluded in the wet cleaning nozzle,
Figure 9 is comparable to figure 3 and illustrates an
alternative embodiment of the wet cleaning nozzle,
and
Figure 10 diagrammatically shows a view of a cross-
section of the wet cleaning nozzle and illustrates a
possible use of two squeegees in the wet cleaning
nozzle.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0021] Figure 1 illustrates the design of a wet vacuum
cleaner 100 according to an embodiment of the invention.
The particular vacuum cleaner represented in figure 1
and described in the following is just one example of
many types of cleaning appliances that are feasible in
the framework of the invention. In this respect, it is noted
that the invention does not only relate to wet vacuum
cleaners, but also to other types of vacuum cleaners such
as wet/dry vacuum cleaners having a dry cleaning func-
tion besides a wet cleaning function, and to other types
of cleaning appliances such as mopping appliances,
wherein reference is made to EP 3366182 A1.
[0022] The wet vacuum cleaner 100 is configured to
be used for the purpose of subjecting a surface 10 such
as a floor surface to a wet cleaning action. Figure 1 shows
the vacuum cleaner 100 in a normal, operational orien-
tation relative to the surface 10 to be cleaned. The use
in the present text of a term having an orientation aspect
is to be understood in relation to this normal, operational
orientation of the vacuum cleaner 100 relative to the sur-
face 10 to be cleaned, wherein it is assumed that the
surface 10 is at a bottom position and the vacuum cleaner
100 is placed on the surface 10.
[0023] At a side that is supposed to face the surface
10 during operation of the vacuum cleaner 100, the vac-
uum cleaner 100 comprises a wet cleaning nozzle 101.
In the present example, the wet cleaning nozzle 101 ac-
commodates two brushes 20 that are configured to in-
teract with the surface 10 during operation of the vacuum
cleaner 100. The wet cleaning nozzle 101 comprises a
housing 30 that is configured to partially cover the brush-
es 20. The housing 30 can be made of a plastic material,
for example. In the following, it is assumed that each of
the brushes 20 is provided in the form of a roller that is
rotatable about a rotation axis 21 defined by a central
longitudinal axis of the roller, and that each of the brushes
20 comprises a core element 22 and flexible microfiber
elements 23 arranged on the core element 22, which
does not alter the fact that other embodiments of the
brushes 20 are possible as well. The brushes 20 may be
identical, but this is not necessary in the context of the
invention. As indicated in figure 1 by means of curved
arrows depicted at the position of the brushes 20, the
brushes 20 are arranged so as to be rotatable in opposite
directions with respect to each other about their respec-
tive rotation axes 21. In the framework of the invention,
the wet cleaning nozzle 101 may accommodate another
number of brushes 20, wherein it is particularly to be not-
ed that having just a single brush 20 is a feasible alter-
native option. A wet cleaning nozzle 10 that is without
any brush 20 is also covered by the invention.
[0024] Besides the wet cleaning nozzle 101, the vac-
uum cleaner 100 comprises a body portion 102 that is
configured to be taken hold of by a user of the vacuum
cleaner 100. Preferably, the wet cleaning nozzle 101 and
the body portion 102 are removably couplable to each

other. The body portion 102 can be shaped in any ap-
propriate way. The outline of the body portion 102 as
shown in figure 1 is of a diagrammatical nature only. It is
practical if the body portion 102 comprises a handle so
that a user can easily take hold of the body portion 102
and move the vacuum cleaner 100 across the surface
10 to be cleaned as desired. The wet cleaning nozzle
101 comprises at least one surface contacting element
(not shown in figure 1) such as a wheel that is arranged
and configured to be in contact with the surface 10 to be
cleaned through at least one contacting area, and that is
configured to enable the wet cleaning nozzle 101 to be
supported on the surface 10 and to be moved back and
forth on the surface 10.
[0025] For the purpose of driving the brushes 20 during
operation of the vacuum cleaner 100, the vacuum cleaner
100 is equipped with a suitable electric drive mechanism
(not shown). For the purpose of powering the drive mech-
anism and probably also other components of the vacu-
um cleaner 100, the vacuum cleaner 100 may be con-
nectable to the mains and/or may be equipped with a
suitable battery arrangement. Preferably, the vacuum
cleaner 100 is a cordless device comprising a recharge-
able battery arrangement, in which case it may further
be practical if the vacuum cleaner 100 is part of a set
including a charging dock besides the vacuum cleaner
100. Such a set may also include a flushing tray that can
be used for the purpose of cleaning the brushes 20. In
case the vacuum cleaner 100 is not equipped with a bat-
tery, a simple dock that is without charging ability may
be provided for receiving and holding the vacuum cleaner
100 while the vacuum cleaner 100 is not being operated.
[0026] The body portion 102 of the vacuum cleaner
100 includes a liquid reservoir 40 that serves for contain-
ing a liquid such as water or a mixture of water and a
cleaning agent, and a liquid supply mechanism 41 that
serves for supplying the liquid to a wetting arrangement
42 of the wet cleaning nozzle 101 during operation of the
vacuum cleaner 100. The liquid supply mechanism 41
may comprise any suitable type of pump arrangement,
for example, or may be configured to enable displace-
ment of the liquid as desired under the influence of grav-
ity. In the shown example, the wetting arrangement 42
of the wet cleaning nozzle 101 is arranged and configured
to enable both a direct supply of liquid to areas of the
surface 10 to be cleaned and a direct supply of liquid to
two wheels 90 of the wet cleaning nozzle 101 (see figures
2, 3, 5 and 6), as will be explained later in more detail.
In case the wet cleaning nozzle 101 comprises more than
those two wheels 90, it may be so that such additional
wheels are without a direct supply of liquid, especially if
those wheels are at a trailing position and less prone to
pollution. It is noted that a direct supply of liquid to one
or more wheels 90 may be advantageous to the cleaning
results to be achieved by means of the wet cleaning noz-
zle 101, but still such measure is not essential in the
context of the invention.
[0027] Further, in the shown example, the wet cleaning
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nozzle 101 comprises an elongated intermediate com-
ponent 25 that is located in an area between the brushes
20 and that comprises two concavely curved portions
that are configured to cover portions of the brushes 20,
and the wetting arrangement 42 comprises a conduit sys-
tem 43 that is partially arranged in the elongated inter-
mediate component 25 and that is configured to transport
the liquid and to release the liquid to the areas of the
surface 10 and to the two wheels 90. It is to be noted that
when the wet cleaning nozzle 101 comprises two brushes
20 and an elongated intermediate element 25, it is prac-
tical to use the elongated intermediate element 25 to ac-
commodate at least a portion of conduits of the conduit
system 43 of the wetting arrangement 42, but that this is
not essential in the context of the invention. In figure 1,
the liquid reservoir 40, the liquid supply mechanism 41
and the wetting arrangement 42 of the wet cleaning noz-
zle 101 are indicated by means of dotted lines. It is prac-
tical if the liquid reservoir 40 is removably coupled to the
body portion 102 so that a user is enabled to separate
the liquid reservoir 40 from the body portion 102 when it
is desired to take the liquid reservoir 40 to a place where
the liquid reservoir 40 is to be filled with liquid.
[0028] The body portion 102 of the vacuum cleaner
100 further includes a dirt reservoir 50 that serves for
receiving and accumulating wet dirt 11 that is picked up
from the surface 10 by the brushes 20 during operation
of the vacuum cleaner 100. The dirt reservoir 50 can be
configured in numerous ways as conventionally available
for accumulating wet dirt from the incoming dirt 11 that
is picked up from the surface 10 such as for instance a
cyclonic arrangement or a tube-in-cup arrangement. The
body portion 102 includes a vacuum mechanism 60 that
is configured to create underpressure that is functional
to enable transport of the dirt 11 from the area where the
brushes 20 are located to the dirt reservoir 50 in the body
portion 102, through an outlet opening 31 in a surface 32
of the housing 30 facing the brushes 20 and a suction
channel 51 extending from the outlet opening 31 to the
dirt reservoir 50. As can be seen in the view of the portion
of the wet cleaning nozzle 101 in figure 4, the housing
30 includes a coupling area 33 that is configured to en-
able coupling of the housing 30 to the assembly of the
suction channel 51, the dirt reservoir 50 and the vacuum
mechanism 60 in the body portion 102 of the vacuum
cleaner 100. The outlet opening 31 is in fluid communi-
cation with this coupling area 33. It is advantageous if
the surface 32 of the housing 30 facing the brushes 20
is arranged so as to cover the brushes 20 at only a min-
imal distance, as in that case, suction forces can be ef-
fectively invoked in the wet cleaning nozzle 101, as a
result of which air speed along the surface 32 can be
relatively high, which also contributes to keeping the sur-
face 32 clean, besides the fact that there is practically no
room where dirt might build up.
[0029] Basic aspects of the way in which the wet vac-
uum cleaner 100 is operated are as follows. During op-
eration, the brushes 20 are driven so as to rotate and the

liquid supply mechanism 41 is activated so as to supply
liquid to the wetting arrangement 42 of the wet cleaning
nozzle 101 so that liquid may be released to the surface
10 to be cleaned and to the two wheels 90. Any stains
as may be present on an area of the surface 10 that is
within reach of the brushes 20 are detached under the
influence of the liquid and agitation by the brushes 20,
and dirt particles and dust as may be present on the area
of the surface 10 are removed along with the liquid and
conveyed to the dirt reservoir 50, passing through the
outlet opening 31 and the suction channel 51 in the proc-
ess. The dirt 11 is picked up from the surface 10 by tip
portions of the microfiber elements 23 of the brushes 20
and is flung away from the tip portions as the brushes 20
rotate, at a position where the tip portions move out of
contact with the surface 10.
[0030] As illustrated in figure 1, the vacuum cleaner
100 may be equipped with a user interface 70, which
user interface 70 may include an on/off button 71, for
example. The vacuum cleaner 100 may further comprise
a controlling system 80 including a microcontroller that
is programmed to put the brushes 20 in motion and to
activate both the liquid supply mechanism 41 and the
vacuum mechanism 60 in reaction to input received from
the user through the user interface 70 to that end.
[0031] Figures 2-6 serve to illustrate aspects of a wet
cleaning nozzle 101 according to an embodiment of the
invention, especially aspects of the wetting arrangement
42 of the wet cleaning nozzle 101. It can be seen in figures
2 and 4 that the conduit system 43 of the wetting arrange-
ment 42 comprises two main conduits 44, 45 that are
located in different halves of the wet cleaning nozzle 101
as seen in a longitudinal direction l being the direction in
which the rotation axes 21 of the brushes 20 extend, and
that are couplable to the liquid supply mechanism 41.
Further, the conduit system 43 comprises four branch
conduits 46, 47, 48, 49, namely, as seen from left to right
in figure 2, i) a branch conduit 46 that is coupled to a first
one 44 of the main conduits 44, 45, that is configured to
release liquid to one of the wheels 90, and that extends
from the first one 44 of the main conduits 44, 45 to the
wheel 90, ii) a branch conduit 47 that is also coupled to
the first one 44 of the main conduits 44, 45, at a longitu-
dinal position more or less between the wheel 90 and the
outlet opening 31, that is configured to release liquid to
a first area of the surface 10 to be cleaned, and that ex-
tends from the first one 44 of the main conduits 44, 45
to the surface 10, iii) a branch conduit 48 that is coupled
to a second one 45 of the main conduits 44, 45, at a
longitudinal position more or less between another wheel
90 and the outlet opening 31, that is configured to release
liquid to a second area of the surface 10 to be cleaned,
and that extends from the second one 45 of the main
conduits 44, 45 to the surface 10, and iv) a branch conduit
49 that is also coupled to the second one 45 of the main
conduits 44, 45, that is configured to release liquid to the
other wheel 90, and that extends from the second one
45 of the main conduits 44, 45 to the wheel 90.
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[0032] Supplying liquid to the wheels 90 during oper-
ation of the wet cleaning nozzle 101 results in keeping
the wheels 90 clean, so that any negative influences on
the results of the action of cleaning the surface 10 fol-
lowing from the fact that the surface 10 is contacted by
the wheels 90 are avoided. It can be seen in figures 2
and 3 that the position at which the liquid is released to
a wheel 90 is a position right above the wheel, such that
the liquid can be received by the wheel 90 at the position
of the tread 91 thereof. Releasing liquid to the surface
10 at positions that are distributed along the brushes 20
in the longitudinal direction l is a factor in achieving that
the brushes 20 are sufficiently wetted, without any dry or
nearly-dry areas that might render the cleaning action
less effective.
[0033] Figure 5 shows another advantageous yet non-
essential aspect of the design of the wet cleaning nozzle
101 according to the embodiment of the invention, which
resides in the fact that each of the two wheels 90 is ar-
ranged so as to be in contact with the brushes 20, espe-
cially with the microfiber elements 23 of the brushes 20.
In the first place, this measure contributes to keeping the
wheels 90 clean. In the second place, this measure con-
tributes to realizing that the brushes 20 are wetted along
their length, i.e. their dimension in the longitudinal direc-
tion l.
[0034] The branch conduits 47, 48 that are configured
to supply liquid to the surface 10 to be cleaned are ar-
ranged to partially extend through the elongated inter-
mediate component 25. As can be seen in figures 2, 3
and 6, an end portion 47a, 48a of each of those branch
conduits 47, 48, i.e. a portion including the end of the
respective branch conduit 47, 48, protrudes relative to a
bottom surface 26 of the wet cleaning nozzle 101 at the
position of the elongated intermediate component 25, so
that the positions P1, P2 where the liquid is released to
the surface 10 are at a distance from the bottom surface
26, and as a consequence, closer to the surface 10 than
the bottom surface 26.
[0035] It may be practical to have a bottom cover 27
at a bottom side of the elongated intermediate compo-
nent 25, and a possible design of such a bottom cover
27 is shown in figures 7 and 8. Among other things, it is
illustrated how it is practical to have components 28, 29
including the end portions 47a, 48a of the branch conduits
47, 48 arranged in the bottom cover 27. Advantageously,
at least the end portions 47a, 48a are flexible, so that
when the wet cleaning nozzle 101 is moved across a
surface 10 and an obstacle is encountered, the end por-
tions 47a, 48a flex, as a result of which damage to the
end portions 47a, 48a and/or the obstacle is avoided and
the shock from the impact on the obstacle is absorbed.
For example, in the shown embodiment of the bottom
cover 27, the components 28, 29 may be provided as
rubber components mounted in holes in the bottom cover
27.
[0036] Figure 6 illustrates the advantageous concept
of the wetting arrangement 42 being arranged and con-

figured to release liquid to at least one area of the surface
10 to be cleaned at a liquid release position P1, P2 that
is at a relatively small distance to a surface interface level
corresponding to a level of the lowest position of the
wheels 90 of the wet cleaning nozzle 101, in other words,
that is at a relatively small distance to a level of the surface
10 to be cleaned when the wet cleaning nozzle 101 is in
an operational position on the surface 10. In the context
of the invention, the relatively small distance is less than
2 mm. This implies that the end portions 47a, 48a of the
branch conduits 47, 48 protrude towards the surface 10
so as to have their ends at a level of less than 2 mm
above the surface 10. The bottom surface 26 of the wet
cleaning nozzle 101 is at a higher level, wherein it is to
be noted that for various reasons, it is advantageous if
that higher level is still rather close to the level of the
surface 10, wherein a maximum of 5 mm above the level
of the surface 10 may be applicable, for example. Having
only a small space between the surface 10 to be cleaned
and the bottom surface 26 of the wet cleaning nozzle 101
contributes to cleanliness of the bottom surface 26 of the
wet cleaning nozzle 101, which in turn contributes to
achieving good cleaning results on the surface 10.
[0037] In the context of the invention, alternatives to
the application of wheels 90 on the wet cleaning nozzle
101 are available. Generally speaking, the wheels 90 are
examples of surface contacting elements that are ar-
ranged and configured to be in contact with the surface
10 to be cleaned through at least one contacting area,
wherein the at least one contacting area on the surface
contacting elements defines the surface interface level
of the wet cleaning nozzle 101. In the case of the wheels
90, the at least one contacting area is present at the low-
est position of the wheel 90. This contacting area is in-
dicated by reference numeral 92 in the relevant figures.
[0038] The relatively small distance of less 2 mm be-
tween the liquid release position P1, P2 and the surface
10 to be cleaned is a factor in achieving that liquid that
is released at the liquid release position P1, P2 to the
surface 10 actually reaches the surface 10. In the context
of the invention, other options than having protruding end
portions 47a, 48a of the respective branch conduits 47,
48 of the wetting arrangement 42 exist. In figure 9, one
of those other options is illustrated. According to this op-
tion, an element 34 is used which is arranged so as to
extend in a generally downward direction from the re-
spective branch conduit 47, such that the element 34
bridges part or all of a distance between the end of the
branch conduit 47 and the surface 10 to be cleaned,
wherein the liquid release position P1 is at the free end
of the element 34. For reasons already mentioned in re-
spect of the protruding end portions 47a, 48a of the re-
spective branch conduits 47, 48, it is practical if the ele-
ment 34 is flexible. Further, the element 34 may comprise
porous material so as to be very well capable of trans-
porting liquid under the influence of capillary forces. The
element 34 may be provided in any suitable form, wherein
an option of the element 34 comprising a flexible wire
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composed of a number of fibres is mentioned as a prac-
tical example. Fibrous material has a relatively large sur-
face and on the basis of narrow spaces between the fi-
bres, adhesive and capillary forces are raised. In any
case, it is practical if the combined weight and stiffness
of the element 34 is such that the free end of the element
34 is always pointing towards the surface 10 to be
cleaned, eliminating or sufficiently reducing forces in-
duced by movement of the wet cleaning nozzle 101
across the surface 10 and forces induced by the floating
air during operation.
[0039] According to yet another option, which is not
illustrated, it is the bottom surface 26 of the wet cleaning
nozzle 101 that is at the relatively low level of less than
2 mm to the surface interface level, in which case the
wetting arrangement 42 may be arranged and configured
to release liquid at the position of a hole in the bottom
surface 26. Also in such a case, it is practical to have
flexibility at a bottom side of the wet cleaning nozzle 101.
For example, assuming that the elongated intermediate
component 25 is provided with a bottom cover 27 as sug-
gested earlier, it may be so that the bottom cover 27 is
flexible.
[0040] Although the concept of directly supplying liquid
to at least one area of the surface 10 to be cleaned is
combined with the concept of directly supplying liquid to
the at least one wheel 90 in the present embodiment of
the wet cleaning nozzle 101 according to the invention,
it is to be understood that the latter concept is optional
in the context of the invention, as suggested earlier. Fur-
ther, it is emphasized that there is no link between the
first concept, whether or not combined with the second
concept, and the option of having an arrangement aimed
at enabling interaction between at least one wheel 90
and at least one brush 20. Also, it is noted that an option
of directly supplying liquid to a position in the wet cleaning
nozzle 101, such as a position on the at least one brush
20, is feasible in the context of the invention. Generally
speaking, the wetting arrangement 42 may be realized
in any suitable way, as long as the wetting arrangement
42 is suitable to enable a supply of liquid to at least one
area of the surface 10 to be cleaned. For instance, in a
case that the wetting arrangement 42 is suitable to realize
a supply of liquid to the at least one wheel 90, it is possible
to design the wetting arrangement 42 with a functionality
to temporarily stop such supply of liquid if so desired.
This may be useful in view of a situation in which a type
of surface 10 to be cleaned requires less than an average
amount of liquid, this may allow a user to manually initiate
a cleaning action of the at least one wheel 90 from time
to time, etc.
[0041] In figure 10, a possible use of two squeegees
35, 36 in the wet cleaning nozzle 101 is illustrated. A
practical arrangement of the two squeegees 35, 36 is an
arrangement on the bottom cover 27 in which the squee-
gees 35, 36 extend along opposite sides of the bottom
cover 27. By further filling the space between the brushes
20 and the bottom cover 27, a total area that cannot be

reached by the brushes 20 is reduced, which contributes
to cleanliness at the bottom side of the wet cleaning noz-
zle 101 and thereby to good cleaning results on a surface
10 to be cleaned. Further, the squeegees 35, 36 can
create a scraping force on such a surface 10 which helps
to remove certain substances from the surface 10 without
having to increase energy consumption. Advantageous-
ly, the squeegees 35, 36 are provided with ribs or dots
37 on their interior surfaces so that a kind of one-way
valve effect is obtained when the wet cleaning nozzle
101 is moved across the surface 10, such that clean liquid
is allowed to pass the squeegee 35 at a back side while
dirt is stopped from reaching the area between the squee-
gees 35, 36 at a front side. Thus, having the ribs or dots
37 also contributes to achieving good cleaning of the sur-
face 10.
[0042] It will be clear to a person skilled in the art that
the scope of the invention is not limited to the examples
discussed in the foregoing, but that several amendments
and modifications thereof are possible without deviating
from the scope of the invention as defined in the attached
claims. It is intended that the invention be construed as
including all such amendments and modifications insofar
they come within the scope of the claims or the equiva-
lents thereof. While the invention has been illustrated and
described in detail in the figures and the description, such
illustration and description are to be considered illustra-
tive or exemplary only, and not restrictive. The invention
is not limited to the disclosed embodiments. The draw-
ings are schematic, wherein details that are not required
for understanding the invention may have been omitted,
and not necessarily to scale.
[0043] Variations to the disclosed embodiments can
be understood and effected by a person skilled in the art
in practicing the claimed invention, from a study of the
figures, the description and the attached claims. In the
claims, the word "comprising" does not exclude other
steps or elements, and the indefinite article "a" or "an"
does not exclude a plurality. Any reference signs in the
claims should not be construed as limiting the scope of
the invention.
[0044] Elements and aspects discussed for or in rela-
tion with a particular embodiment may be suitably com-
bined with elements and aspects of other embodiments,
unless explicitly stated otherwise. Thus, the mere fact
that certain measures are recited in mutually different
dependent claims does not indicate that a combination
of these measures cannot be used to advantage.
[0045] The terms "comprise" and "include" as used in
this text will be understood by a person skilled in the art
as covering the term "consist of". Hence, the term "com-
prise" or "include" may in respect of an embodiment mean
"consist of", but may in another embodiment mean "con-
tain/have/be equipped with at least the defined species
and optionally one or more other species".
[0046] Notable aspects of the invention are summa-
rized as follows. In the context of surface cleaning, a wet
cleaning nozzle 101 is provided, which wet cleaning noz-
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zle 101 comprises at least one surface contacting ele-
ment 90 that is arranged and configured to be in contact
with a surface 10 to be cleaned through at least one con-
tacting area 92, wherein the at least one contacting area
92 on the at least one surface contacting element 90
defines a surface interface level of the wet cleaning noz-
zle 101. The wet cleaning nozzle 101 is further equipped
with a wetting arrangement 42 that is arranged and con-
figured to enable a supply of liquid to at least one area
of the surface 10 to be cleaned by releasing liquid at a
liquid release position P1, P2 at a bottom side of the wet
cleaning nozzle 101 that is configured to face the at least
one area of the surface 10 to be cleaned, wherein the
liquid release position P1, P2 is at a level of less than 2
mm above the surface interface level. Having the rela-
tively low level of the liquid release position P1, P2 is a
measure aimed at ensuring that the liquid that is let out
of the wet cleaning nozzle 101 towards the surface 10 to
be cleaned during operation actually ends up on the sur-
face 10.

Claims

1. Wet cleaning nozzle (101) that is configured to be
applied in a cleaning appliance (100) and to perform
a cleaning action on a surface (10), the wet cleaning
nozzle (101) comprising:

at least one surface contacting element (90) that
is arranged and configured to be in contact with
the surface (10) to be cleaned through at least
one contacting area (92), wherein the at least
one contacting area (92) on the at least one sur-
face contacting element (90) defines a surface
interface level of the wet cleaning nozzle (101),
and
a wetting arrangement (42) that is arranged and
configured to enable a supply of liquid to at least
one area of the surface (10) to be cleaned by
releasing liquid at a liquid release position (P1,
P2) at a bottom side of the wet cleaning nozzle
(101) that is configured to face the at least one
area of the surface (10) to be cleaned, wherein
the liquid release position (P1, P2) is at a level
of less than 2 mm above the surface interface
level.

2. Wet cleaning nozzle (101) as claimed in claim 1,
wherein the level of the liquid release position (P1,
P2) differs from the surface interface level.

3. Wet cleaning nozzle (101) as claimed in claim 1 or
2, wherein the wetting arrangement (42) comprises
a conduit system (43) that is configured to transport
liquid through the wet cleaning nozzle (101).

4. Wet cleaning nozzle (101) as claimed in claim 3,

wherein a portion of a conduit (47, 48) of the wetting
arrangement (42) being an end portion (47a, 48a)
including the end of the conduit (47, 48) protrudes
relative to a bottom surface (26) of the wet cleaning
nozzle (101).

5. Wet cleaning nozzle (101) as claimed in claim 4,
wherein the bottom surface (26) is at a level of at
most 5 mm above the surface interface level.

6. Wet cleaning nozzle (101) as claimed in claim 4 or
5, wherein at least the end portion (47a, 48a) of the
conduit (47, 48) is flexible.

7. Wet cleaning nozzle (101) as claimed in claim 3,
comprising at least one element (34) extending from
a conduit (47, 48) of the wetting arrangement (42) in
a generally downward direction.

8. Wet cleaning nozzle (101) as claimed in claim 7,
wherein the at least one element (34) is flexible
and/or comprises porous material.

9. Wet cleaning nozzle (101) as claimed in claim 7 or
8, wherein the at least one element (34) comprises
a flexible wire composed of a number of fibres.

10. Wet cleaning nozzle (101) as claimed in any of claims
1-3, wherein the liquid release position (P1, P2) is at
a hole in a bottom surface (26) of the wet cleaning
nozzle (101).

11. Wet cleaning nozzle (101) as claimed in claim 10,
wherein at least a portion of a component (25, 27)
of the wet cleaning nozzle (101) including the bottom
surface (26) and the hole is flexible.

12. Wet cleaning nozzle (101) as claimed in any of claims
1-11, comprising at least one brush (20) that is ro-
tatably arranged in the wet cleaning nozzle (101) and
that is configured to interact with the surface (10) to
be cleaned.

13. Wet cleaning nozzle (101) as claimed in claim 12,
comprising two brushes (20) in a substantially par-
allel arrangement and two squeegees (35, 36) in an
area between the brushes (20).

14. Wet cleaning nozzle (101) as claimed in claim 13,
comprising a bottom cover (27), wherein the squee-
gees (35, 36) are arranged on the bottom cover (27)
and extend along opposite sides of the bottom cover
(27).

15. Cordless vacuum cleaner (100), comprising a wet
cleaning nozzle (101) according to any of claims
1-14.
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