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(54) SUCTION HEAD FOR APPLICATION IN A VACUUM CLEANER

(57) In a suction head (101) that is of the type that is
configured to be applied in a vacuum cleaner and to per-
form a cleaning action on a surface (10), and that com-
prises a housing (30) and two rotatable brushes (20) in
a substantially parallel arrangement in the housing (30),
a surface (32) of the housing (30) facing the brushes (20)
comprises two adjacent concavely curved areas (34, 35),
wherein each of those areas (34, 35) covers a portion of

a respective one (20a, 20b) of the brushes (20). Further,
the surface (32) is provided with an outlet opening (31)
that is in fluid communication with a coupling area (33)
of the suction head (101), and the outlet opening (31) is
at a position of an interface of the concavely curved areas
(34, 35) and is dimensioned to cover only a portion of a
length of the brushes (20).
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a suction head config-
ured to be applied in a vacuum cleaner and to perform a
cleaning action on a surface, the suction head compris-
ing: a housing that includes a coupling area configured
to enable coupling of the housing to an air suction source
of the vacuum cleaner, and two brushes in a substantially
parallel arrangement in the housing, wherein each of the
brushes is rotatable about a rotation axis and is config-
ured to interact with the surface to be cleaned, and where-
in each of the brushes is designed to be capable to pick
up liquids from the surface.
[0002] Further, the invention relates to a cordless vac-
uum cleaner comprising a suction head as mentioned.

BACKGROUND OF THE INVENTION

[0003] Vacuum cleaners are known for removing dirt
from a surface to be cleaned. 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 and that
can be removed under the influence of a vacuum cleaning
action, probably combined with another cleaning action
such as mopping. Practical examples in this respect in-
clude dust and small particles of any kind, and also wet
types of contamination such as spilled drinks. A practical
example of the 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] Generally, a vacuum cleaner has a vacuum
cleaner head or suction head, which is the part of the
vacuum cleaner where the actual process of picking up
dirt from a surface to be cleaned is to take place and
which is therefore to be put on or at least close to the
surface. Further, a vacuum cleaner normally comprises
a body portion including a dirt accumulating area, and an
arrangement configured to act on the suction head so
that a suction force is prevailing in the suction head 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 to-
wards the dirt accumulating area, wherein the dirt is made
to pass an outlet opening in a housing of the suction
head. 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 suction head may be equipped with
at least one movable 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 open-
ing.
[0005] WO 2011/083373 A1 discloses a cleaning de-
vice for removing particles from a surface, comprising
spraying means for spraying droplets of a work fluid, a

rotatable brush having flexible brush elements, an inlet
for receiving dirtied air such as air laden with particles,
and a cleansing unit. The cleansing unit is suitable for
separating at least a portion of the droplets of work fluid
from the air. During operation, the rotatable brush is wet-
ted by the work fluid. The brush is of such a dimension
and is rotated at such a rotational speed that the droplets
of the work fluid are expelled as a mist of droplets from
the flexible brush elements into a coalescing space of
the device. The dirtied air received by the inlet is receiv-
able by the coalescing space, to form coalesced particles
of the droplets expelled from the brush elements and
particles in the dirtied air, the coalesced particles being
conveyable from the coalescing space to the cleansing
unit.
[0006] WO 2012/107876 A1 discloses a cleaning de-
vice comprising a head having an open side for facing
surfaces to be cleaned, and at least one brush for con-
tacting surfaces to be cleaned, which is rotatably ar-
ranged in the head. The at least one brush is provided
with a plurality of brush hairs, wherein it is possible that
these brush hairs are extremely soft and flexible. In such
a case, a cleaning action of a surface is not performed
by scrubbing the surface but by putting the brush hairs
alternately in and out of contact with the surface during
rotation of the brush. In particular, during one revolution
of the brush, the brush hairs remove particles and/or liq-
uid droplets from a soiled surface and fling away the par-
ticles and/or the droplets when they reach a position in
which they are free from contact to the surface and in
which they can be fully outstretched. In the head of the
cleaning device, in which the brush is arranged, there
are means for receiving the particles and/or the droplets,
and for possibly transporting the particles and/or the
droplets towards a space where they are collected. The
cleaning device may be equipped with means for realiz-
ing a suction force at the head in order to direct the par-
ticles and/or the droplets in a desired direction once they
are released from the brush hairs. Further, it is possible
that the cleaning device is configured to supply a cleaning
liquid to the rotating brush in order to promote the adher-
ence of particles to the brush hairs and/or to realize an
additional cleaning effect on a surface to be cleaned.
[0007] WO 2017/071727 A1 discloses a vacuum
cleaner head comprising a housing having a vacuum ex-
traction zone and first and second rollers configured to
locate against a surface to be cleaned, wherein each of
the first and second rollers is configured to pick-up dirt
from the surface and carry the dirt to the vacuum extrac-
tion zone in the housing of the vacuum cleaner head
when being rotated and moved over the surface during
operation. The vacuum extraction zone is defined be-
tween the outlet opening and the first and second rollers.
When the vacuum cleaner head is used in a vacuum
cleaner and the vacuum cleaner is operated, an airflow
is generated through the vacuum extraction zone to the
outlet opening. The vacuum cleaner head may further
comprise a liquid dispenser to dispense a liquid onto the

1 2 



EP 4 059 405 A1

3

5

10

15

20

25

30

35

40

45

50

55

surface to be cleaned, and the vacuum cleaner head may
further comprise a liquid dispenser to dispense a liquid
onto at least one of the first and second rollers. Therefore,
it is possible to dampen a surface to be cleaned to pro-
mote the removal of detritus from the surface.
[0008] In the field of suction heads used for wet vacuum
cleaning, pollution of surfaces of those suction heads is
a problem. The combination of liquid and debris is a good
recipe for deposition of dirt on surfaces of a suction head,
which surfaces include surfaces facing the brushes and
will hereinafter be referred to as internal surfaces. This
kind of pollution may be very hard to remove. Not com-
pletely dry depositions are a good climate for microor-
ganisms to grow and produce smell. A user of the suction
head will perceive both as non-hygienic. In some cases,
the suction head needs to be subjected to a cleaning
action after use or a number of uses.

SUMMARY OF THE INVENTION

[0009] In general, it is an object of the invention to pro-
vide measures aimed at achieving good cleaning results
of a vacuum cleaning action performed on a surface. Fur-
ther, it is an object of the invention to provide measures
aimed at preventing pollution of the suction head.
[0010] In view of the foregoing, the invention provides
a suction head configured to be applied in a vacuum
cleaner and to perform a cleaning action on a surface,
the suction head comprising: a housing that includes a
coupling area configured to enable coupling of the hous-
ing to an air suction source of the vacuum cleaner, and
two brushes in a substantially parallel arrangement in the
housing, wherein each of the brushes is rotatable about
a rotation axis and is configured to interact with the sur-
face to be cleaned, and wherein each of the brushes is
designed to be capable to pick up liquids from the surface,
wherein a surface of the housing facing the brushes com-
prises two adjacent concavely curved areas, wherein
each of the concavely curved areas covers a portion of
a respective one of the brushes, wherein the surface of
the housing facing the brushes is provided with an outlet
opening that is in fluid communication with the coupling
area, and wherein the outlet opening is at a position of
an interface of the concavely curved areas and is dimen-
sioned to cover only a portion of a dimension of the brush-
es in a longitudinal direction being the direction in which
the rotation axes of the brushes extend.
[0011] It follows from the foregoing definition of the suc-
tion head according to the invention that various features
are applicable to the suction head. In the following, the
background of these features is explained. According to
an insight underlying the invention, in order to keep the
internal surfaces of the suction head as clean as possible
during use of the suction head, it is beneficial to keep air
speed along the surfaces as high as possible. Three ways
of increasing the air speed are acknowledged: i) creating
high underpressure by creating resistance between am-
bient and air suction source, ii) forcing the airflow through

narrow gaps, and iii) applying high suction power. The
latter option is not interesting in the context of a battery-
driven vacuum cleaner.
[0012] In view of the foregoing, a first aspect of the
approach of the invention is to create narrow gaps and
to thereby increase air speed and underpressure. The
invention may therefore involve encapsulation of the
brushes in the areas of the brushes that are not intended
to face the surface to be cleaned or to be exposed to the
outlet opening in the surface of the housing facing the
brushes. This aspect is at the basis of the feature accord-
ing to which the surface of the housing facing the brushes
comprises two adjacent concavely curved areas, where-
in each of the concavely curved areas covers a portion
of a respective one of the brushes.
[0013] A second aspect of the approach of the inven-
tion is to have the outlet opening in the surface of the
housing facing the brushes at an advantageous position
in the suction head and to keep the size of the outlet
opening limited. This aspect is at the basis of the feature
according to which the outlet opening is at a position of
an interface of the concavely curved areas and is dimen-
sioned to cover only a portion of a length of the brushes,
i.e. a dimension of the brushes in a longitudinal direction
being the direction in which the rotation axes of the brush-
es extend. This is different from prior art solutions, in
which the outlet opening is often stretched along (almost)
the entire length of the brushes, i.e. the entire dimension
of the brushes in the direction of the longitudinal axes of
the brushes.
[0014] Preferably, each of the concavely curved areas
of the surface of the housing facing the brushes follows
an operational outline of the portion of the respective one
of the brushes at a distance that is at most 10 mm. It is
even more preferred if the distance as mentioned in a
range of 0 mm to 2 mm, so as to obtain air speeds along
the surface of the housing that may actually involve a
cleaning effect on said surface. The narrow gaps thus
obtained also involve a cleaning effect on the basis of
the fact that there is practically no room where dirt might
build up.
[0015] Further, it is beneficial if the narrow gaps are
created along portions of the brushes which are as large
as possible. In view thereof, it is advantageous if each
of the concavely curved areas of the surface of the hous-
ing facing the brushes covers at least a portion of the
respective one of the brushes being the top half of the
brush. Preferably, at least 65% of a dimension of each
of the brushes about the respective rotation axis is cov-
ered at a distance in a range of 0 mm to 2 mm. Further,
it may be so that each of the concavely curved areas of
the surface of the housing facing the brushes covers the
respective one of the brushes along the entire length of
the brush.
[0016] In a practical embodiment of the suction head
according to the invention, an operational shape of each
of the brushes is generally the shape of a cylinder having
a circular periphery, in other words, the operational shape
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of the brushes is generally the shape of a roller, which
may be an elongated roller. In that case, in order to have
the desired encapsulation of as much of the brushes as
possible, it is advantageous if each of the concavely
curved areas of the surface of the housing facing the
brushes covers the respective one of the brushes at the
position of a portion of the curved operational outline
thereof, and if the surface of the housing facing the brush-
es also comprises areas covering the ends of the brush-
es.
[0017] It is also practical if the suction head comprises
an airflow directing component including a tube-shaped
element that is in fluid communication with the outlet
opening in the surface of the housing facing the brushes
and that extends towards the coupling area. According
to the invention, it may especially be so that the airflow
directing component comprises fang-like parts being in
fluid communication with the outlet opening in the surface
of the housing and extending on sides of the tube-shaped
element which are opposite sides in a direction perpen-
dicular to a longitudinal direction of the tube-shaped el-
ement, at a position of the interface of the concavely
curved areas of the surface of the housing facing the
brushes. Among other things, having the fangs helps re-
alizing a smooth introduction of the air in the tube-shaped
element and to avoid deposition of dirt that might other-
wise be expected.
[0018] A measure aimed at preventing pollution of the
wall of the tube-shaped element resides in a configura-
tion in which a part of the wall of the tube-shaped element
that is at a position above the outlet opening in the surface
of the housing facing the brushes is oriented non-per-
pendicular relative to a flow direction being an upward
direction from the surface to be cleaned through the outlet
opening and in between the brushes. Avoiding sharp
transitions and gradually bending the airflow to follow the
orientation of the tube-shaped element are design-relat-
ed aspects on the basis of which deposition of dirt is
avoided. Further, in this respect, it is beneficial if the part
of the wall of the tube-shaped element is generally arc-
shaped as seen in a cross-section of the tube-shaped
element at a position of the interface of the concavely
curved areas of the surface of the housing facing the
brushes.
[0019] A further measure aimed at having narrow gaps
around the brushes involves applying an elongated in-
termediate component that is located in an area between
the brushes and that comprises two concavely curved
portions configured to cover portions of the brushes in
the suction head. It may particularly be so that the elon-
gated intermediate component is suspended from a por-
tion of the housing of the suction head at a position of
the concavely curved areas of the surface of the housing
facing the brushes. The elongated intermediate compo-
nent may be an integral part of the housing or may be
provided as a separate component that could be remov-
ably coupled to another component of the housing so as
to allow repair or cleaning, for example.

[0020] The invention covers further options of realizing
cleaning effects on a surface to be cleaned and possibly
also the internal surfaces of the suction head. For exam-
ple, the suction head may comprise a wetting arrange-
ment that is configured to enable a supply of liquid to at
least one area of the surface to be cleaned and/or at least
one area in the suction head. Assuming that the suction
head comprises at least one wheel that is rotatably ar-
ranged on the suction head and that is configured to be
in contact with the surface to be cleaned, it is possible
that the wetting arrangement is further configured to en-
able a direct supply of liquid to the at least one wheel.
The wetting arrangement can be provided more or less
as an add-on to an existing design of a suction head, but
it is also possible that the wetting arrangement is provided
in a more integrated fashion. A practical example of the
liquid is water or a mixture of water and a cleaning agent.
It is practical if the wetting arrangement comprises a con-
duit system configured to transport liquid and to let out
liquid one or more appropriate positions. In the case that
the suction head comprises the above-mentioned elon-
gated intermediate component, it may be so that the con-
duit system comprises at least one conduit extending
through the elongated intermediate component.
[0021] In order to promote movement of dirt that is
picked up from the surface to be cleaned by the brushes
towards the outlet opening in the surface of the housing
facing the brushes, it is advantageous if the surface of
the housing facing the brushes is provided with a plurality
of grooves which are especially designed for this purpose
by having the capability of directing dirt particles towards
the outlet opening as the brushes rotate.
[0022] In the context of the invention, the brushes may
be of any type that is suitable to be used for picking up
dirt from a surface to be cleaned, wherein the brushes
may be chosen to be either identical or different. Each
of the brushes may especially 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 suction head according to the invention, at least one
of the brushes comprises 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 applicable to the microfiber elements, or
at least tip portions thereof, so that the microfiber ele-
ments really can be highly flexible. The linear mass den-
sity 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 sur-
face to be cleaned during operation of the suction head.
Further, it may be practical if such microfiber elements
are arranged on the core element in tufts.
[0023] The invention further relates to a vacuum clean-
er, particularly a cordless vacuum cleaner, comprising a
suction head as defined and described in the foregoing,
in which, among other things, the surface of the housing
facing the brushes comprises two adjacent concavely
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curved areas, and in which the outlet opening is dimen-
sioned to cover only a portion of the length of the brushes.
[0024] 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 the suction head as defined and de-
scribed in the foregoing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] 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:

Fig. 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,
Fig. 2 diagrammatically shows a bottom view of a
suction head according to an embodiment of the in-
vention, comprising a housing and two brushes,
namely a front brush and a rear brush in a substan-
tially parallel arrangement in the housing,
Figs. 3 and 4 diagrammatically show views of a
cross-section of the suction head, taken at different
longitudinal positions on the suction head,
Fig. 5 diagrammatically shows a view of a longitudi-
nal section of the section head, taken at a position
of a centre line through the front brush, with the front
brush removed, wherein a viewing direction is from
front to rear,
Fig. 6 diagrammatically shows a view of a longitudi-
nal section of the section head, taken at a position
between the two brushes, with the rear brush re-
moved, wherein a viewing direction is from front to
rear,
Fig. 7 diagrammatically shows a view of a longitudi-
nal section of the section head, taken at a position
of a centre line through the rear brush, with the rear
brush removed, wherein a viewing direction is from
front to rear,
Fig. 8 diagrammatically shows the bottom view of
the suction head of Fig. 2, with the brushes removed,
Fig. 9 diagrammatically shows the bottom view of
the suction head of Fig. 2, with both the brushes and
an elongated intermediate component removed, and
Figs. 10 and 11 diagrammatically show top perspec-
tive views of components of the suction head, where-
in a portion of the housing is shown in transparent
fashion.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0026] Fig. 1 illustrates the design of a wet vacuum
cleaner 100 according to an embodiment of the invention.
The particular vacuum cleaner represented in Fig. 1 and
described in the following is just one example of many

types of vacuum cleaners which are feasible in the frame-
work 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 dry
vacuum cleaners only having a dry cleaning function and
wet/dry vacuum cleaners having a dry cleaning function
besides a wet cleaning function.
[0027] 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. Fig. 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.
[0028] 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 suction head 101 accom-
modating two brushes 20 which are configured to interact
with the surface 10 during operation of the vacuum clean-
er 100. In the following, it is assumed that each of the
brushes 20 is provided in the form of a roller that is ro-
tatable about a rotation axis 21 that is 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. In the case of a brush
20 comprising flexible microfiber elements 23, the oper-
ational outline of the brush 20 is the outline of the brush
20 with the flexible microfiber elements 23 in fully out-
stretched condition. The brushes 20 may be identical,
but this is not necessary in the context of the invention.
As indicated in Fig. 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 respective rotation axes
21. The suction head 101 comprises a housing 30 that
is configured to partially cover the brushes 20. The hous-
ing 30 can be made of a plastic material, for example.
[0029] Besides the suction head 101, the vacuum
cleaner 100 comprises a body portion 102 that is config-
ured to be taken hold of by a user of the vacuum cleaner
100. Preferably, the suction head 101 and the body por-
tion 102 are removably couplable to each other. The body
portion 102 can be shaped in any appropriate way. The
outline of the body portion 102 as shown in Fig. 1 is of a
diagrammatical nature only. It is practical if the body por-
tion 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 de-
sired.
[0030] 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
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(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.
[0031] 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 suction head 101 during operation of the vac-
uum cleaner 100. The liquid supply mechanism 41 may
comprise any suitable type of pump arrangement, for ex-
ample, or may be configured to enable displacement of
the liquid as desired under the influence of gravity. In the
shown example, the wetting arrangement 42 of the suc-
tion head 101 is 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 suction
head 101, as will be explained later in more detail. Fur-
ther, in the shown example, the suction head 101 com-
prises an elongated intermediate component 25 that is
located in an area 24 between the brushes 20 and that
comprises two concavely curved portions configured to
cover portions of the brushes 20, and the wetting arrange-
ment 42 comprises a conduit system 43 that is partially
arranged in the elongated intermediate component 25
and that is configured to transport the liquid and to let out
the liquid to the areas of the surface 10 and to the two
wheels 90. In Fig. 1, the liquid reservoir 40, the liquid
supply mechanism 41 and the wetting arrangement 42
of the suction head 101 are indicated by means of dotted
lines. It is practical 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.
[0032] 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 con-

figured to create underpressure that is functional to en-
able transport of the dirt 11 from the area where the brush-
es 20 are located to the dirt reservoir 50 in the body por-
tion 102, through an outlet opening 31 in a surface 32 of
the housing 30 facing the brushes 20 and a suction chan-
nel 51 extending from the outlet opening 31 to the dirt
reservoir 50. As can particularly be seen in the top per-
spective views of components of the suction head 101
in Figs. 10 and 11, the housing 30 includes a coupling
area 33 that is configured to enable coupling of the hous-
ing 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 open-
ing 31 is in fluid communication with this coupling area 33.
[0033] 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 suction head
101 so that liquid may be let out 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 parti-
cles 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 process. 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 to the
surface 10.
[0034] As illustrated in Fig. 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 control-
ling system 80 including a microcontroller that is pro-
grammed 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.
[0035] Figs. 2-11 serve to illustrate aspects of a suction
head 101 according to an embodiment of the invention.
In general, the design of the suction head 101 is such
that the brushes 20 are encapsulated as much as pos-
sible without hampering the necessary interaction be-
tween the brushes 20 and the surface 10 to be cleaned,
wherein it is possible to have effective transport of dirt
towards the outlet opening 31 and beyond under the in-
fluence of high underpressure and high air speeds.
[0036] Figs. 2 and 3 illustrate the advantageous design
aspect that resides in having the elongated intermediate
component 25 in the suction head 101. Advantageously,
as shown, the elongated intermediate component 25 is
suspended from a portion of the housing 30 at a position
of the concavely curved areas 34, 35 of the surface 32
of the housing 30 facing the brushes 20. In any case, the
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elongated intermediate component 25 functions to close
the space 24 between the two brushes 20, so that air
entrance practically only takes place at the bottom side
of the brushes 20. As can be seen in Fig. 2 and also in
Fig. 3, the brushes 20 fill the entire opening at the bottom
side of the suction head 101. This arrangement of the
brushes 20 is supported not only by the presence of the
elongated intermediate component 25, but also by the
presence of other constructional details such as spoilers
and edges with cavities, and also side walls at the position
of which the surface 32 of the housing 30 facing the brush-
es 20 comprises areas 36 covering the ends of the brush-
es 20. Thus, it is achieved that during operation of the
suction head 101, air mainly enters through the brush 20
at the position of the flexible microfiber elements 23 there-
of and gaps between the encapsulation and the brushes
20.
[0037] In Fig. 3, it can be seen that in the shown em-
bodiment of the suction head 101, approximately the up-
per 75% of the brushes 20 is encapsulated at only a small
distance, such as a distance of about 1 mm. As explained
earlier, this is beneficial because narrow gaps are real-
ized in which air speeds can be relatively high, whereby
the functionality of dirt transport in the suction head 101,
eventually directed towards the coupling area 33, is sup-
ported. Surfaces of the elongated intermediate compo-
nent 25 facing the brushes 20 are preferably smooth, as
opposed to uneven surfaces, and the same is applicable
to the surface 32 of the housing 30 facing the brushes
20 at the position of a housing part 37 located at more
or less the same level as the elongated intermediate com-
ponent 25, which is a level at or below the level of the
rotation axes 21 of the brushes 20. At another housing
part 38, particularly a housing part 38 that is at a higher
position, the surface 32 of the housing 30 facing the
brushes 20 comprises two adjacent concavely curved
areas 34, 35, wherein one 34 of the concavely curved
areas 34, 35 covers a portion of a front brush 20a, and
wherein the other 35 of the concavely curved areas 34,
35 covers a portion of a rear brush 20b. The terms "front"
and "rear" are to be understood so as to relate to the
normal position of a user handling a vacuum cleaner 100
including the suction head 101, which is a position at the
side of the rear brush 20b. During operation, the user
moves the suction head 101 to and fro with the front brush
20a at the front and the rear brush 20b at the rear.
[0038] Preferably, the surface 32 of the housing 30 fac-
ing the brushes 20 is provided with a plurality of grooves
39 at the position of the two adjacent concavely curved
areas 34, 35, as can best be seen in Figs. 8-11. The
grooves 39 are shaped such as to promote movement
of dirt that adheres to the brushes 20 towards the outlet
opening 31 in the surface 32 as the brushes 20 rotate.
This advantageous effect relies on the following aspects,
independently from each other or in interaction with each
other:

- Liquids can be transported by means of the micro-

fiber elements of the brushes 20. Liquid drops are
projected from the rotating brushes 20 to the surface
32 of the housing 30 facing the brushes 20 and then
guided by the groove geometry. The airflow created
by the rotation of the brushes 20 in the space be-
tween the brushes 20 and the housing 30 contributes
to realizing movement of liquids in the grooves 39.

- Coarse particles are transported under the influence
of forces induced by the rotation of the brushes 20
and guided by the groove geometry.

- Small particles are transported by means of the mi-
crofiber elements. Small particles can also be trans-
ported by interacting with other particles, by the air-
flow created by the rotation of the brushes 20 in the
space between the brushes 20 and the housing 30,
and by interacting with liquids.

[0039] The housing parts 37, 38 which serve to cover
the brushes 20 at close range, with the exception of the
portion of the brushes 20 that is to be exposed to the
surface 10 to be cleaned, functionally constitute one en-
capsulation but can be provided as separate parts joined
together during the manufacturing process of the suction
head 101 for practical reasons, particularly reasons of
manufacturability.
[0040] Fig. 4 shows a view of a cross-section of the
suction head 101 that is taken at a position on the suction
head 101 that is a central position as seen in a longitudinal
direction / being the direction which the rotation axes 21
of the brushes 20 extend. At the position of the outlet
opening 31, the brushes 20 are exposed to an tube-
shaped element 27 of an airflow directing component 28,
which leads up to the coupling area 33 and is intended
to be coupled to the suction channel 51 mentioned earlier
at the position of the coupling area 33, and also to fang-
like parts 29 of the airflow directing component 28, as
will be explained later. A part of the wall of the tube-
shaped element 27 that is at a position above the outlet
opening 31 is oriented non-perpendicular relative to an
upward flow of liquid, dirt and air received from the area
24 between the brushes 20, as indicated by an arrow in
Fig. 4. In this way, it is achieved that the flow is smoothly
bent in rearward direction, towards the coupling area 33,
and that deposition of dirt on the wall of the tube-shaped
element 27 is avoided.
[0041] As explained in the foregoing, a large portion of
the brushes 20 is encapsulated so as to have high air
speeds and to thereby promote dirt transport through the
suction head 101. Another advantageous effect of the
high air speeds is that internal surfaces of the suction
head 101 can be kept clean. In the suction head 101
according to the invention, the outlet opening 31 is di-
mensioned to cover only a portion of a dimension of the
brushes 20 in the longitudinal direction /, i.e. the length
of the brushes 20. In this respect, it is noted that in many
known suction heads, the outlet opening 31 has a
stretched appearance in the longitudinal direction / for
the purpose of receiving dirt along the entire length of
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the brushes 20. A drawback of such a conventional shape
of the outlet opening 31 is that the air speed is lower and
that internal surfaces will tend more to a perpendicular
orientation relative to the airflow so that there is a higher
risk of pollution of the internal surfaces. By narrowing the
outlet opening 31 and the tube-shaped element 27, not
only the air speed is increased, but also the density of
the liquid in the tube-shaped element is increased, which
helps in flushing dirt from the tube-shaped element 27.
On the other hand, it is practical if the size of the outlet
opening 31 and the cross-section of the tube-shaped el-
ement 27 to which the outlet opening 31 provides access
are large enough to realize acceptable resistance. Fur-
ther, as explained, the wall of the tube-shaped element
27 is preferably nowhere perpendicular (or near-perpen-
dicular) to the direction of the flow of liquid, dirt and air
so that deposition of dirt at one or more areas on the wall
can be prevented.
[0042] Proper functioning of the suction head 101 in
terms of effective dirt transport and prevention of dirt dep-
osition on internal surfaces can be obtained if the follow-
ing requirements are complied with, wherein these re-
quirements are in no way to be understood so as to be
essential to the invention: i) a height of the portion of the
front brush 20a that is exposed to the tube-shaped ele-
ment 27 through the outlet opening 31 is between 0.3
and 0.5 the brush diameter, ii) a length of the portion of
the front brush 20a that is exposed to the tube-shaped
element 27 through the outlet opening 31 is between 0.8
and 1.3 the brush diameter, iii) in a horizontal direction
perpendicular to the longitudinal direction /, a dimension
Q of the portion of the two brushes 20 that is exposed to
the tube-shaped element 27 through the outlet opening
31 is between 0.6 and 1.1. times the distance P between
the axes 21 of the brushes 20, iv) a cross-section of the
tube-shaped element 27 taken in vertical direction be-
tween the brushes 20, i.e. at the interface of the concave-
ly curved areas 34, 35 of the surface 32 of the housing
30 facing the brushes 20, as can be seen in Fig. 6, has
an arc-shape and a substantially straight base, wherein
the arc-shape may be circular, for example, or triangular
with a rounded top, and v) an angle α between the hor-
izontal direction and the root of the arc-shape is at least
60°, wherein a value of about 67.5° may be a preferred
value for effective prevention of dirt deposition on internal
surfaces. The arc-shape of the cross-section of the tube-
shaped element 27 connects fluently to the downstream
portion of the tube-shaped element 27. Figs. 5 and 7
show cross-sections of the tube-shaped element 27 at
other positions, and also illustrate the arc-shape. For the
sake of clarity, it is noted that in both these figures, sec-
tions of bearing/driving structures for a brush 20 are
shown.
[0043] Figs. 8 and 9 provide an impression of the out-
line of the outlet opening 31, as seen from the bottom,
i.e. from the side where the brushes 20 are arranged.
Figs. 10 and 11 provide an impression of the intersection
of the airflow directing component 28 with the housing

30, wherein it is noted that the fang-like parts 29 of the
airflow directing component 28 extend all the way to the
level of the rotation axes 21 of the brushes 20. The fang-
like parts 29 extend on sides of the tube-shaped element
27 which are opposite sides in a direction perpendicular
to a longitudinal direction of the tube-shaped element 27
and reach down to the level of the rotation axes 21 of the
brushes 20 at the position of the interface of the concave-
ly curved areas 34, 35 of the surface 32 of the housing
30 in which the outlet opening 31 is present.
[0044] Details of the wetting arrangement 42 of the
suction head 101 can best be seen in Fig. 6. The conduit
system 43 of the wetting arrangement 42 comprises two
main conduits 44, 45 which are located in different halves
of the suction head 101 as seen in the longitudinal direc-
tion l, and which are couplable to the liquid supply mech-
anism 41. Further, the conduit system 43 comprises two
branch conduits 46, 47, 48, 49 per main conduit 44, 45,
namely one branch conduit 46, 49 that is configured to
let out liquid to a wheels 90, and another branch conduit
47, 48 that is configured to let out liquid to an area of the
surface 10 to be cleaned. The branch conduits 47, 48
which are configured to let out liquid to the surface 10 to
be cleaned are arranged to partially extend through the
elongated intermediate component 25, and the liquid
supplying positions where the liquid is let out to the sur-
face 10 are at a bottom side of the elongated intermediate
component 25, i.e. at a bottom surface portion 26 of the
elongated intermediate component 25 that is configured
to face the surface 10 to be cleaned.
[0045] The wetting arrangement 42 illustrated here is
just one of the many examples which are feasible in the
context of the invention and which may have any desired
wetting functionality, which may at least include one of
directly wetting at least one of the brushes 20 and indi-
rectly wetting at least one of the brushes 20. When the
suction head 101 comprises an elongated intermediate
element 25 covering a portion of the brushes 20 from the
bottom side of the suction head 101, as is the case in the
shown embodiment of the suction head 101, it may be
beneficial to use the elongated intermediate element 25
to accommodate at least a portion of one or more con-
duits of a conduit system 43 of the wetting arrangement
42, which does not alter the fact that the invention also
covers other options.
[0046] It is advantageous if the bottom surface portion
26 of the elongated intermediate component 25 is at a
relatively low level, which may be a level that is at least
2 mm and at most 6 mm above a level of the surface 10
to be cleaned when the suction head 101 is in an oper-
ational position on the surface 10. Advantageous aspects
of having such a small space between the surface 10 to
be cleaned and the bottom surface portion 26 of the elon-
gated intermediate component 25 include the following:

- The liquid beneath the bottom surface portion 26
bridges with the surface 10 and cleans the bottom
surface portion 26 by means of the surface tension,
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capturing small dirt particles that could adhere to the
bottom surface portion 26.

- The flow of clean liquid from the different positions
at which the liquid is let out has a direct cleaning
effect on the bottom surface portion 26.

- The movement of the suction head 101 results in the
area underneath the bottom surface portion 26 being
in constant interaction with the brushes 20.

[0047] 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 which are not re-
quired for understanding the invention may have been
omitted, and not necessarily to scale.
[0048] 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.
[0049] 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.
[0050] 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".
[0051] Notable aspects of the invention are summa-
rized as follows. In a suction head 101 that is of the type
that is configured to be applied in a vacuum cleaner 100
and to perform a cleaning action on a surface 10, and
that comprises a housing 30 and two rotatable brushes
20 in a substantially parallel arrangement in the housing
30, a surface 32 of the housing 30 facing the brushes 20
comprises two adjacent concavely curved areas 34, 35,
wherein each of the concavely curved areas 34, 35 cov-
ers a portion of a respective one 20a, 20b of the brushes

20. Further, the surface 32 of the housing 30 facing the
brushes 20 is provided with an outlet opening 31 that is
in fluid communication with a coupling area 33 of the
suction head 101, and the outlet opening 31 is at a po-
sition of an interface of the concavely curved areas 34,
35 and is dimensioned to cover only a portion of a length
of the brushes 20.

Claims

1. Suction head (101) configured to be applied in a vac-
uum cleaner (100) and to perform a cleaning action
on a surface (10), the suction head (101) comprising:

a housing (30) that includes a coupling area (33)
configured to enable coupling of the housing
(30) to an air suction source (60) of the vacuum
cleaner (100), and
two brushes (20) in a substantially parallel ar-
rangement in the housing (30), wherein each of
the brushes (20) is rotatable about a rotation axis
(21) and is configured to interact with the surface
(10) to be cleaned, and wherein each of the
brushes (20) is designed to be capable to pick
up liquids from the surface (10),
wherein a surface (32) of the housing (30) facing
the brushes (20) comprises two adjacent con-
cavely curved areas (34, 35),
wherein each of the concavely curved areas (34,
35) covers a portion of a respective one (20a,
20b) of the brushes (20),
wherein the surface (32) of the housing (30) fac-
ing the brushes (20) is provided with an outlet
opening (31) that is in fluid communication with
the coupling area (33), and
wherein the outlet opening (31) is at a position
of an interface of the concavely curved areas
(34, 35) and is dimensioned to cover only a por-
tion of a dimension of the brushes (20) in a lon-
gitudinal direction (l) being the direction in which
the rotation axes (21) of the brushes (20) extend.

2. Suction head (101) according to claim 1, wherein
each of the concavely curved areas (34, 35) of the
surface (32) of the housing (30) facing the brushes
(20) follows an operational outline of the portion of
the respective one (20a, 20b) of the brushes (20) at
a distance that is at most 10 mm.

3. Suction head (101) according to claim 2, wherein
each of the concavely curved areas (34, 35) of the
surface (32) of the housing (30) facing the brushes
(20) follows the operational outline of the portion of
the respective one (20a, 20b) of the brushes (20) at
a distance in a range of 0 mm to 2 mm.

4. Suction head (101) according to any of claims 1-3,
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wherein each of the concavely curved areas (34, 35)
of the surface (32) of the housing (30) facing the
brushes (20) covers at least a portion of the respec-
tive one (20a, 20b) of the brushes (20) being the top
half of the brush (20a, 20b).

5. Suction head (101) according to any of claims 1-4,
wherein at least 65% of a dimension of each of the
brushes (20) about the respective rotation axis (21)
is covered at a distance in a range of 0 mm to 2 mm.

6. Suction head (101) according to any of claims 1-5,
wherein each of the concavely curved areas (34, 35)
of the surface (32) of the housing (30) facing the
brushes (20) covers the respective one (20a, 20b)
of the brushes (20) along the entire dimension of the
brush (20) in the longitudinal direction (l).

7. Suction head (101) according to any of claims 1-6,
wherein an operational shape of each of the brushes
(20) is generally the shape of a cylinder having a
circular periphery, wherein each of the concavely
curved areas (34, 35) of the surface (32) of the hous-
ing (30) facing the brushes (20) covers the respective
one (20a, 20b) of the brushes (20) at the position of
a portion of the curved operational outline thereof,
and wherein the surface (32) of the housing (30) fac-
ing the brushes (20) also comprises areas (36) cov-
ering the ends of the brushes (20).

8. Suction head (101) according to any of claims 1-7,
comprising an airflow directing component (28) in-
cluding a tube-shaped element (27) that is in fluid
communication with the outlet opening (31) in the
surface (32) of the housing (30) facing the brushes
(20) and that extends towards the coupling area (33).

9. Suction head (101) according to claim 8, wherein the
airflow directing component (28) comprises fang-like
parts (29) being in fluid communication with the outlet
opening (31) in the surface (32) of the housing (30)
and extending on sides of the tube-shaped element
(27) which are opposite sides in a direction perpen-
dicular to a longitudinal direction (l) of the tube-
shaped element (27), at a position of the interface
of the concavely curved areas (34, 35) of the surface
(32) of the housing (30) facing the brushes (20).

10. Suction head (101) according to claim 8 or 9, wherein
a part of the wall of the tube-shaped element (27)
that is at a position above the outlet opening (31) in
the surface (32) of the housing (30) facing the brush-
es (20) is oriented non-perpendicular relative to a
flow direction being an upward direction from the sur-
face (10) to be cleaned through the outlet opening
(31) and in between the brushes (20).

11. Suction head (101) according to claim 10, wherein

the part of the wall of the tube-shaped element (27)
is generally arc-shaped as seen in a cross-section
of the tube-shaped element (27) at a position of the
interface of the concavely curved areas (34, 35) of
the surface (32) of the housing (30) facing the brush-
es (20).

12. Suction head (101) according to any of claims 1-11,
comprising an elongated intermediate component
(25) that is located in an area (24) between the brush-
es (20) and that comprises two concavely curved
portions configured to cover portions of the brushes
(20).

13. Suction head (101) according to claim 12, wherein
the elongated intermediate component (25) is sus-
pended from a portion of the housing (30) of the suc-
tion head (101) at a position of the concavely curved
areas (34, 35) of the surface (32) of the housing (30)
facing the brushes (20).

14. Suction head (101) according to any of claims 1-13,
comprising a wetting arrangement (42) that is con-
figured to enable a supply of liquid to at least one
area of the surface (10) to be cleaned and/or at least
one area in the suction head (101).

15. Cordless vacuum cleaner (100), comprising a suc-
tion head (101) according to any of claims 1-14.
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