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(54) LOCALLY ENHANCED CLEANING OF A SURFACE

(57) In the field of surface cleaning, a cleaning head
is provided, comprising a support (10) for supporting a
cleaning item (3) on the cleaning head, wherein the
support (10) is arranged to be subjected to input force
and configured to normally realize adefault distribution of
force over the cleaning item (3), and to realize another,
more uneven distribution of force over the cleaning item
(3) in case of an increase of the value of the input force on

the support (10) relative to a default range of values
and/orachangeof thedirectionof said input force relative
to a default direction. Optionally, the cleaning head is
equipped with a force tuning arrangement (20) config-
ured to assume a condition for increasing the value of
said input force relative to the default range of values
and/or changing the direction of said input force relative
to the default direction.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a cleaning head con-
figured to be applied in a cleaning appliance and to be
moved relative to a surface to be cleaned during a clean-
ing action, comprising a support configured to support a
cleaning item on the cleaning head in a position in which
the cleaning item is enabled to contact the surface when
the cleaning head is in an operational position relative to
the surface.
[0002] The invention also relates to a cleaning appli-
ance comprisinga cleaning headmentionedhere before.

BACKGROUND OF THE INVENTION

[0003] Apractical example of a surface to becleaned is
a hard floor. A traditional cleaning process of a hard floor
comprises first subjecting the floor to a vacuum action
and subsequently subjecting the floor to a mopping ac-
tion. As a result of the vacuum action, dust and particles
are removed from the floor, while the mopping action is
primarily intended to removestains from thefloor.Various
cleaning appliances which are capable of performing a
mopping action are known in the field of surface cleaning,
including cleaning appliances which are capable of mop-
ping and vacuuming in one go.
[0004] In general, performing amopping action is done
by means of a cleaning item that is put in contact to the
surface, which cleaning item commonly comprises a
piece of cloth, such as a piece of cloth of the microfiber
type. In a cleaning head of a cleaning appliance, the
cleaning item is arranged on a support that is present
in the cleaning head, which support is configured to
constitute a suitable type of mop in combination with
the cleaning item, wherein a flat mop, a belt loop mop,
a vibrating mop or a rotating brush mop are well-known
examples. Effective use of themop for removing stains is
obtainedwhen themop is in awet condition.Themopcan
be prewetted or can be wetted by a user of the cleaning
appliance. Also, it is known to equip the cleaning appli-
ancewithanarrangement forwetting themop, suchasan
arrangement configured to supply water or another sui-
table liquid to the mop or an arrangement configured to
supply steam to the mop. Such an arrangement may be
integrated in the cleaningheadormayat least partially be
located at another position on the cleaning appliance. In
any case, it is practical if such an arrangement comprises
a reservoir for containing water or another suitable liquid.
[0005] Subjecting a hard floor to a mopping action
involves handling the cleaning appliance such that the
cleaning head including the cleaning item is moved re-
lative to the floor. In the process, the cleaning item is in
contact to the surface, as a result of which stain removal
takes place, wherein wetness of the cleaning item is an
important factor asexplainedearlier. It is natural behavior
of a user to move the cleaning head back and forth in an

advancement direction. The user exhibits this behavior
all the more when she/he notices a tough stain. In such a
case, the user is inclined to continue a back and forth
movement of the cleaning head at the position of the
tough stain until she/he finds that the stain has disap-
peared. Further, in such a case, it is natural behavior of
the user to exert force on the cleaning head with the
purpose of pushing the cleaning item harder on the floor,
unless the cleaning appliance is of a type in which the
user is not capable of influencing thenature of the contact
of the cleaning item to the floor in that way.
[0006] Generally speaking, the force acting to press
the cleaning item against the surface to be cleaned is
limitedbyhowhard theuserpushesdownon thecleaning
head and/or is determined by the design of the cleaning
head and the way in which the cleaning item is arranged
in the cleaning head, wherein probably one or more
actuators are used for applying the pressing force.
Further, the force is spread over the cleaning item be-
cause the cleaning item has a certain width, i.e. a dimen-
sion in a direction perpendicular to the advancement
direction, for useful cleaning coverage, and in the case
of a flat cleaning item also a certain length, i.e. a dimen-
sion in the advancement direction, for effective surface
contact time. This means that it may take a long time
before a tough stain is removed, or even that complete
removal of a tough stain proves to be impossible. In view
thereof, there is a need for an improved design of the
cleaning head, and it is an object of the invention to
provide a cleaning head that is effective in removing all
kinds of stains from a surface to be cleaned, including
tough stains.

SUMMARY OF THE INVENTION

[0007] The invention provides a cleaning head config-
ured to be applied in a cleaning appliance and to be
moved relative to a surface to be cleaned during a clean-
ing action, comprising a support configured to support a
cleaning item on the cleaning head in a position in which
the cleaning item is enabled to contact the surface when
the cleaning head is in an operational position relative to
the surface, wherein the support is arranged to be sub-
jected to input force and configured to realize a default
distribution of force over the cleaning item in case a value
of the input force on the support is in a default range of
valuesandadirectionof the input forceon thesupport is a
default direction, and to realize another, more uneven
distribution of force over the cleaning item in case of an
increase of the value of the input force on the support
relative to the default range of values and/or a change of
the direction of the input force on the support relative to
the default direction.
[0008] According to the invention, in a cleaning head
comprising a support configured to support a cleaning
itemon the cleaning head, a special feature is associated
with the support, namely a functionality of the support to
realize a default distribution of force over the cleaning

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 467 058 A1 4

item in a default situation, i.e. a situation of normal
operation of the cleaning head, and to realize another,
more uneven distribution of force over the cleaning item
in case of an increase of a value of an input force on the
support relative to a default range of values and/or a
change of the direction of the input force on the support
relative to a default direction. A practical possibility cov-
ered by the invention is that a default value of the input
forceon the support is zero. In a caseof the support being
movably arranged in the cleaninghead, the input forceon
the support may be a driving force on the support.
[0009] Relatingan increasedvalueof the input forceon
the support and/or a changed direction of the input force
on the support to a situation in which enhancement of the
cleaning action is needed for removing a tough stain,
realizing a more uneven distribution of force over the
cleaning item results in local intensification of contact of
the cleaning item to the surface. In the process, it is
possible that the entire cleaning item remains in contact
to the surface, i.e. that the size of the contact interface is
not changed,whileat thepositionofat least oneportionof
the cleaning item, a contacting force is relatively high.
Thus, in the cleaning head according to the invention, it is
possible to concentrate contacting force at a position of
interest, i.e. a position where a stain to be removed is
present on the surface. As a result, more effective re-
moval of stains is obtained, so that stains canbe removed
completely and in less time compared to a conventional
case with a cleaning head of conventional design.
[0010] Assuming that it is natural behavior of a user
noticing a stain on the surface to position the cleaning
head on the surface in such a way that the stain is at a
middle position relative to the cleaning item, it is advan-
tageous if the support is configured to realize a local
concentration of force at a position that is substantially
central on thecleaning item inadirectionperpendicular to
an advancement direction of the cleaning head in case of
an increase of the value of the input force on the support
relative to the default range of values and/or a change of
the direction of the input force on the support relative to
the default direction. It is also possible that the support is
configured to realize a local concentration of force at a
position that is substantially central on the cleaning item
in the advancement direction in caseof an increaseof the
value of the input force on the support relative to the
default rangeof valuesand/or a changeof the direction of
the input force on the support relative to the default
direction.
[0011] Advantageously, in order to realize an effective
concentration of contacting force, the contacting force is
increased at only a limited portion of the cleaning item,
such as a portion that is less than 20% of the cleaning
item, or less than 10% of the cleaning item, or even less
than 5% of the cleaning item.
[0012] The invention covers designs of the support
according to which the support comprises at least one
of a support plate having areas of different flexibility, a
support plate having areas of different compressibility,

and a support plate having at least one protrusion. In
respect of the option of applying a support plate at least
having areas of different flexibility, it is noted that it is
practical if the support plate is provided with at least one
of cut-outs and reinforcing ribs. In respect of the option of
applying a support plate having at least one protrusion, it
is noted that it is practical if the at least one protrusion is
located at a side of the support plate that is opposite to a
side of the support plate where the cleaning item is to be
positioned on the support plate.
[0013] In the context of the invention, it is possible that
the cleaning head is configured to enable exertion of the
input force on the support by a user of a cleaning appli-
ance in which the cleaning head is applied, or by a
mechanism controlled by such a user through a user
interface, or by an automatically controlled mechanism.
In an advantageous embodiment, the cleaning head
comprises a force tuning arrangement configured to
transition from a default non-actuated condition to an
actuated condition in which the force tuning arrangement
acts to increase the valueof the input forceon the support
relative to the default range of values and/or to change
the direction of the input force on the support relative to
the default direction. It is practical if the force tuning
arrangement is actuable to transition from the default
non-actuated condition to the actuated condition in reac-
tion to input representative of a need to enhance the
cleaning action at a targeted spot on the surface to be
cleaned, which targeted spot on the surface will normally
be a spotwhere a stain is present on the surface,wherein
optionally such input is either direct mechanical force
input or detected input. The option of direct mechanical
force input is applicable in a cleaning appliance that is of
the type inwhich pressure directed towards the surface is
applied to the cleaning head by a user of the cleaning
appliance or by an actuator included in the cleaning
appliance and operated by a motor or the like during a
cleaning action. The option of detected input offers pos-
sibilities of using information about force exerted on the
cleaning head, information aboutmovement of the clean-
ing head, and information about contamination of the
surface. For example, increase of force exerted on the
cleaning head may be taken as an indication that locally
enhanced cleaning is desired. Other options involve
taking increase of frequency of forward and backward
movement of the cleaning head in an advancement
direction as an indication, and, in case liquid is dis-
charged from the cleaning item during operation of the
cleaning head, taking increase of turbidity of the dis-
charged liquid as an indication.
[0014] In the context of the invention, numerous de-
signs of the force tuning arrangement are feasible. For
example, the force tuning arrangement comprises either
an expandable element configured to act on a portion of
the support or a lever system configured to act on a
portion of the support, which expandable element may
be an inflatable element, for example. In this respect, it is
possible that the portion of the support that is under the
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influence of the force tuning arrangement is separate
from the remainder of the support. If on the other hand
said portion of the support is coupled to the remainder of
the support, the coupling that is applied can be of a
flexible nature.
[0015] In order to avoid interference with the cleaning
functionality of the cleaning item when the force tuning
arrangement is actuated, it is advantageous if the force
tuning arrangement is configured to act on the support at
an interior side of the support that is opposite to an
exterior side of the support where the cleaning item is
to be positioned on the support. According to a first
feasible option, the force tuning arrangement comprises
a mechanical system actuable to physically press on at
least an interior portion of the support, and according to a
second feasible option, the force tuning arrangement
comprises a pneumatic system actuable to press on at
least an interior portion of the support by means of
pressurized gas. The feature of the force tuning arrange-
ment actingon the support froman interior position is also
very practical because acting on the support from an
inside position offers an opportunity to directly exert
pressure in the direction of the surface to be cleaned
duringacleaningaction. In respect of this feature, various
designs of the force tuning arrangement are feasible.
[0016] The support can be of generally flat design, but
other designs of the support are also feasible, including a
design according to which the support comprises a hol-
low cylinder. According to an insight of the invention, in a
case of the support comprising a hollow cylinder having
an at least partially flexible wall, it is possible to use the
design of the support to advantage, namely if the force
tuning arrangement is configured to locally expand the
core. Designs of the force tuning arrangement are fea-
sible according to which the force tuning arrangement
comprises either a pressing element at a position inside
an interior space of the cylinder, a wedge assembly
including at least one wedge arranged to act on the
pressing element and a driver of the wedge, and a con-
troller of the driver, or weight elements arranged on an
interior surface of the cylinder and a controller of rota-
tional speed of the cylinder, or at least one air supply
conduit in fluid communication with an interior space of
the cylinder andacontroller of air pressure in the cylinder.
Use of the weight elements is applicable when the sup-
port is rotatably arranged in the cleaning head so that the
weight elements can be made to act on the wall of the
cylinder under the influence of centrifugal forces. In-
creasing rotational speed of the support results in higher
outwardly directed pressure from theweight elements on
the at least partially flexible core wall, and this effect can
be used to locally press a cleaning item positioned on the
support more firmly against a surface to be cleaned.
[0017] According to another feasible option, the sup-
port comprises a hollow cylinder having an at least par-
tially deformable wall, and the force tuning arrangement
is configured to control an extent to which the cylinder is
compressed in a longitudinal direction of the cylinder.

Thisprovidesapossibility to causeat least aportionof the
wall to buckle outwardly so that locally enhanced press-
ing by means of the support can be realized.
[0018] When it comes to using centrifugal forces in a
situation in which the support is rotatably arranged in the
cleaning head, an embodiment of the cleaning head is
feasible in which the support comprises pressing ele-
ments and a suspension arrangement of the pressing
elements configured to realize a trailing status of the
pressing elements when the support is rotated in one
direction and an outwardly inclined status of the pressing
elements when the support is rotated in an opposite
direction, and in which the force tuning arrangement is
configured to cause thedirectionof rotationof the support
to be changed from the one direction to the opposite
direction when transitioning from the default non-actu-
ated condition to the actuated condition. Thus, when this
embodiment of the cleaning head is applied, higher local
pressure can be obtained by reversing the direction of
rotation of the support relative to the one direction of
rotation.
[0019] In the context of the invention, the cleaning item
to be used with the cleaning head can be of any suitable
type. As mentioned earlier in respect of the prior art, the
cleaning item may comprise a piece of cloth. Active
cleaning elements of the cleaning item can be microfi-
bres, bristles, etc. Also, it is practical if the support of the
cleaning head is configured to be combined with the
cleaning item to constitute one of a flat mop, a belt loop
mop, a vibrating mop and a rotating brush mop. The
cleaning head according to the invention can be used
in numerous types of cleaning appliance. In one practical
example of a cleaning appliance comprising the cleaning
head, thecleaningappliancecomprisesastick-likemem-
ber that is coupled to the cleaning head for enabling a
user of the cleaning appliance to control a position of the
cleaning head relative to a surface to be cleaned.
[0020] With reference to the above explanation about
indicators that actuation of the force tuning arrangement
is appropriate, it is noted that the cleaning appliance can
be equippedwith a detection circuit including at least one
sensor configured to detect one of a parameter repre-
sentative of force exerted on the cleaning head, a para-
meter representative of an aspect of movement of the
cleaning head, and a parameter representative of con-
tamination of a surface to be cleaned. Such detection
circuit may at least partially be present on/in the cleaning
head.
[0021] The above-described and other aspects of the
invention will be apparent from and elucidated with re-
ference to the following detailed description of aspects of
practical embodiments of a cleaning head comprising a
support of a cleaning item, particularly a support of a
mopping element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The invention will now be explained in greater
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detail with reference to the figures, in which equal or
similar parts are indicated by the same reference signs,
and in which:

Figure1 illustratesabasic configurationof a cleaning
appliance according to an embodiment of the inven-
tion, comprising a cleaning head and a stick-like
member coupled to the cleaning head, wherein the
cleaning head comprises a support of a cleaning
item and a force tuning arrangement;
Figure 2 diagrammatically shows a support compris-
ing a support plate, and also shows components of a
force tuning arrangement, which support and force
tuning arrangement are part of a cleaning head
according to a first embodiment of the invention;
Figure 3 diagrammatically shows a portion of a sup-
port comprising a support plate,which support is part
of a cleaning head according to a second embodi-
ment of the invention;
Figure 4 diagrammatically shows a support compris-
ing a support plate, which support is part of a clean-
ing head according to a third embodiment of the
invention;
Figure 5 diagrammatically shows a support compris-
ing a support plate, which support is part of a clean-
ing head according to a fourth embodiment of the
invention;
Figures 6 and 7 diagrammatically show a rotatably
arranged support comprising a hollow cylinder, and
also show components of a force tuning arrange-
ment arranged in the cylinder, which support and
force tuning arrangement are part of a cleaning head
according to a fifth embodiment of the invention,
wherein figure 6 illustrates a situation associated
with a non-actuated condition of the force tuning
arrangement and figure 7 illustrates a situation as-
sociated with an actuated condition of the force tun-
ing arrangement;
Figures 8 and 9 diagrammatically show a rotatably
arranged support comprising a hollow cylinder, and
also show components of a force tuning arrange-
ment configured to control air pressure in the cylin-
der, which support and force tuning arrangement are
part of a cleaning head according to a sixth embodi-
ment of the invention, wherein figure 8 illustrates a
situation associatedwith a non-actuated condition of
the force tuning arrangement and figure 9 illustrates
a situation associated with an actuated condition of
the force tuning arrangement;
Figures 10and11diagrammatically showa rotatably
arranged support comprising a hollow cylinder, and
also show components of a force tuning arrange-
ment arranged in the cylinder, which support and
force tuning arrangement are part of a cleaning head
according to a seventh embodiment of the invention,
wherein figure 10 illustrates a situation associated
with a non-actuated condition of the force tuning
arrangement and figure 11 illustrates a situation

associated with an actuated condition of the force
tuning arrangement;
Figures12and13diagrammatically showa rotatably
arranged support comprising a hollow cylinder and
serve to illustrate the working principle of a force
tuning arrangement configured to compress the cy-
linder in a longitudinal direction of the cylinder, which
support and force tuning arrangement are part of a
cleaning head according to an eighth embodiment of
the invention, wherein figure 12 illustrates a situation
associatedwith anon-actuated conditionof the force
tuning arrangement and figure 13 illustrates a situa-
tion associated with an actuated condition of the
force tuning arrangement; and
Figures 14‑17 diagrammatically show a rotatably
arranged support comprising a hollow cylinder,
and also show components of a force tuning ar-
rangement arranged in the cylinder, which support
and force tuning arrangement are part of a cleaning
head according to a ninth embodiment of the inven-
tion, wherein figures 14 and 15 illustrate a situation
associatedwith anon-actuated conditionof the force
tuning arrangement and figures 16and17 illustrate a
situationassociatedwith anactuatedconditionof the
force tuning arrangement.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] The invention is in the field of surface cleaning,
and relates to a cleaning head and a cleaning appliance
comprisinga cleaninghead,wherein the cleaninghead is
functional to bemoved relative to a surface to be cleaned
in an advancement direction during a cleaning action.
Thecleaningheadaccording to the invention is functional
to effectively remove tough stains from the surface,
namely by offering a possibility to realize local enhance-
ment of the cleaning action, particularly by offering a
possibility to press at least one portion of a cleaning item
positioned on a support of the cleaning head more for-
cefully on the surface.
[0024] A basic configuration of a cleaning appliance
100 according to an embodiment of the invention is
illustrated in figure 1. The cleaning appliance 100 com-
prises a cleaning head 1 and a stick-like member 2
coupled to the cleaning head 1, wherein the cleaning
head 1 comprises a support 10 of a cleaning item 3 and a
force tuning arrangement 20 configured to increase a
value of input force exerted on the support 10 and/or
change a direction of said input force for the purpose of
realizingenhancementof a cleaningactiononasurface4
to be cleaned at one or more positions of a contact
interface 5 between the cleaning item 3 and the surface
4. Details of a number of options in respect of the design
of the support 10 and the force tuning arrangement 20,
respectively, will now be explained with reference to
figures 2‑17.
[0025] Figure 2 relates to a cleaning head 1 according
to a first embodiment of the invention. In the present
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embodiment of the cleaning head 1, the support 10
comprises a support plate 11 that is of generally planar
appearance and that is suitable to support the cleaning
item 3 in such away that a flat mop is realized. Further, in
the present embodiment of the cleaning head 1, a force
tuning arrangement 20 comprising a lever system 40 is
present, which lever system 40 is actuable by a user by
means of a stick-like member 2 coupled to the lever
system 40 and is configured to act on a portion of the
support 10. In particular, the support plate 11 is divided in
amiddle section 12 and two side sections 13, 14, and the
lever system 40 comprises a main lever 41 of which one
end is coupled to one side section 13 and another end is
coupled to another side section 14. The main lever 41 is
held in a default configuration on the support plate 11 by
means of a biasing member such as a coil spring 42.
Further, the lever system 40 comprises a pushing lever
43 of which one end is coupled to the main lever 41, at
another position on the main lever 41 as the stick-like
member 2, and another end is coupled to the middle
section 12 of the support plate 11. In this configuration,
it is achieved that when the user pushes down on the
stick-like member 2 with increased force, as indicated by
means of an arrow in figure 2, the biasing force of the
biasing member 42 is counteracted and the middle sec-
tion 12 of the support plate 11 is pressed on the cleaning
item 3 with increased force, as a result of which a local
increase of contacting force at the contact interface 5 and
associated locally enhanced cleaning is obtained.
[0026] Figure 3 relates to a cleaning head 1 according
to a second embodiment of the invention. In the present
embodiment of the cleaning head 1, the support 10
comprises a support plate 11 that is of generally planar
appearance and that is suitable to realize a flat mop in
combination with a cleaning item 3. In particular, the
support plate 11 is provided with a central reinforcing
rib 15 and cut-outs 16 at opposite sides thereof. In this
configuration, it is achieved that local flexibility is added to
the support plate 11 so that when input force on the
support plate 11 is increased, forces are concentrated
on thepositionwhere the support plate 11 ismost stiff, i.e.
the position of the reinforcing rib 15.
[0027] Figure 4 relates to a cleaning head 1 according
to a third embodiment of the invention. In the present
embodiment of the cleaning head 1, the support 10
comprises a support plate 11 that is of generally planar
appearance and that is suitable to realize a flat mop in
combination with a cleaning item 3. In particular, the
support plate 11 is provided with a pattern of cut-outs
16. In this configuration, it is achieved that local flexibility
is added to the support plate 11 so that when input force
on the support plate 11 is increased, forces are concen-
trated on useful positions on the support plate 11.
[0028] It is noted that according to a non-illustrated
option, the support plate 11 itself is compressible. For
instance, the support plate 11 may be made of foamed
rubber. In such a case, local deviations in density can be
provided, so that areas which compress less than other

areas are obtainedandpressure hot spots are created as
a result.
[0029] Figure 5 relates to a cleaning head 1 according
to a fourth embodiment of the invention. In the present
embodiment of the cleaning head 1, the support 10
comprises a support plate 11 that is of generally planar
appearance and that is suitable to realize a flat mop in
combination with a cleaning item 3. In particular, the
support plate 11 comprises a flexible base 17 and a
pattern of reinforcing ribs 15 arranged on the base 17.
In the shown example, the reinforcing ribs 15 are ar-
ranged such that a central position of the support plate
11 is a position of highest stiffness, so that when input
force on the support plate 11 is increased, forces are
concentrated at the central position of the support plate
11.
[0030] Figure 6 and 7 relate to a cleaning head 1
according to a fifth embodiment of the invention. In the
present embodiment of the cleaning head 1, the support
10 comprises a hollow cylinder 30 that is suitable to
function as the core of rotating brush mop. The hollow
cylinder 30 has a flexible wall 31, and a force tuning
arrangement 20 configured to expand the cylinder 30
from the inside is present. In particular, the force tuning
arrangement 20 comprises pressing elements 50 at a
position inside an interior space 32 of the cylinder 30, for
interacting with a portion of the cylinder 30 that is central
in a longitudinal direction of the cylinder 30, a wedge
assembly 51 including wedges 52 arranged to act on the
pressing elements 50 and drivers 53 of the wedges 52,
and a controller 54 of the drivers 53. The drivers 53 may
be spindles, for example, which can be rotated in two
opposite directions, as indicated by means of circular
arrows in figures 6 and 7. A situation associated with the
default, non-actuated condition of the force tuning ar-
rangement 20 is illustrated in figure 6. In a situation in
which locally enhanced cleaning is needed, the wedge
assembly 51 is put to a condition in which the wedges 52
are made to press the pressing elements 50 more out-
ward. A situation associated with the actuated condition
of the force tuning arrangement 20 is illustrated in figure
7,wherein it is noted that the cylinder 30 is shownas if the
surface 4 to be cleaned is not present. It is understood
that if the cylinder 30 and a cleaning item 3 positioned on
the cylinder 30 are on the surface 4, contacting pressure
is locally increased at the position of the cylinder 30
associated with the largest outward displacement of
the free cylinder 30, i.e. at a longitudinally central position
of the cylinder 30. The drivers 53 can be controlled in any
suitable way, such as on the basis of user input provided
throughauser interfaceoron thebasisofdetectionofone
or more relevant parameters by means of a detection
circuit.
[0031] Figures 8 and 9 relate to a cleaning head 1
according to a sixth embodiment of the invention. In
the present embodiment of the cleaning head 1, the
support 10 comprises a hollow cylinder 30 that is suitable
to function as the core of rotating brush mop. Rotation of
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the hollow cylinder 30 is indicated in figures 8 and 9 by
means of a circular arrow. The hollow cylinder 30 has a
flexible wall 31, and a force tuning arrangement 20 con-
figured to expand the cylinder 30 from the inside is pre-
sent. In particular, the force tuning arrangement 20 com-
prises a source of pressurized air 60, an air supply con-
duit 61 establishing a fluid connection between the
source of pressurized air 60 and an interior space 32
of the cylinder 30, andacontroller 62 of air pressure in the
cylinder 30. A situation associated with the default, non-
actuated condition of the force tuning arrangement 20 is
illustrated in figure 8. It can be seen that the cylinder 30 is
in a normal, default shape. In a situation in which locally
enhanced cleaning is needed, the force tuning arrange-
ment 20 is put to a condition for increasing the air pres-
sure inside the cylinder 30, so that the cylinder 30 is
inflated, as it were. A situation associated with the actu-
ated condition of the force tuning arrangement 20 is
illustrated in figure 9, wherein it is noted that the cylinder
30 is shown as if the surface 4 to be cleaned is not
present. It is understood that if the cylinder 30 and a
cleaning item 3 positioned on the cylinder 30 are on the
surface 4, contacting pressure is most drastically in-
creased at the position of the cylinder 30 associated with
the largest outward displacement of the free cylinder 30,
i.e. at a longitudinally central position of the cylinder 30,
which is most remote from connection areas of the flex-
iblewall 31. Air supply to and from the interior space 32 of
thecylinder30canbecontrolled inanysuitableway, such
as on the basis of user input provided through a user
interface or on the basis of detection of one or more
relevant parameters by means of a detection circuit.
[0032] Figures 10 and 11 relate to a cleaning head 1
according to a seventh embodiment of the invention. In
the present embodiment of the cleaning head 1, the
support 10 comprises a hollow cylinder 30 that is suitable
to function as the core of rotating brush mop. Rotation of
the hollow cylinder 30 is indicated in figures 10 and 11 by
means of a circular arrow. The hollow cylinder 30 has a
flexible wall 31, and a force tuning arrangement 20 con-
figured to expand the cylinder 30 from the inside is pre-
sent. In particular, the force tuning arrangement 20 com-
prises weight elements 70 arranged on an interior sur-
face 33 of the cylinder 30, at a position that is central in a
longitudinal direction of the cylinder 30, and a controller
71 of rotational speed of the cylinder 30. A situation
associated with the default, non-actuated condition of
the force tuning arrangement 20 is illustrated in figure 10.
It can be seen that the cylinder 30 is in a normal, default
shape. Inasituation inwhich locally enhancedcleaning is
needed, the force tuning arrangement 20 is actuated by
an increase of rotational speed of the cylinder 30, so that
the weight elements 70 act to press the flexible wall 31 of
thecylinder30 inanoutwarddirectionunder the influence
of increased centrifugal forces. A situation associated
with the actuated condition of the force tuning arrange-
ment 20 is illustrated in figure 11, wherein it is noted that
thecylinder30 is shownas if thesurface4 tobecleaned is

not present. It is understood that if the cylinder 30 and a
cleaning item 3 positioned on the cylinder 30 are on the
surface 4, contacting pressure is locally increased at the
position of the cylinder 30 associated with the largest
outward displacement of the free cylinder 30, i.e. at a
longitudinally central position of the cylinder 30. The
speedatwhich thecylinder30 is rotatedcanbecontrolled
in any suitable way, such as on the basis of user input
provided through a user interface or on the basis of
detection of one or more relevant parameters by means
of a detection circuit.
[0033] Figures 12 and 13 relate to a cleaning head 1
according to an eighth embodiment of the invention. In
the present embodiment of the cleaning head 1, the
support 10 comprises a hollow cylinder 30 that is suitable
to function as the core of rotating brush mop. Rotation of
the hollow cylinder 30 is indicated in figures 12 and 13 by
means of a circular arrow. The hollow cylinder 30 has a
wall 31 including a deformable portion 34 at a position
that is central in a longitudinal direction of the cylinder 30,
and a force tuning arrangement 20 configured to com-
press the cylinder 30 in the longitudinal direction of the
cylinder 30 is present. A situation associated with the
default, non-actuated condition of the force tuning ar-
rangement 20 is illustrated in figure12. It canbeseen that
the cylinder 30 is in a normal, default shape. In a situation
in which locally enhanced cleaning is needed, the force
tuning arrangement 20 is actuated to compress the cy-
linder 30 in the longitudinal direction of the cylinder 30. In
the present example, this causes the deformable portion
34 of the wall 31 of the cylinder 30 to buckle outwardly. A
situation associated with the actuated condition of the
force tuning arrangement 20 is illustrated in figure 13,
wherein it is noted that the cylinder 30 is shown as if the
surface 4 to be cleaned is not present. It is understood
that if the cylinder 30 and a cleaning item 3 positioned on
the cylinder 30 are on the surface 4, contacting pressure
is locally increased at the position of the deformable
portion 34 of the wall 31 of the cylinder 30, i.e. at a
longitudinally central position of the cylinder 30. The
condition of the force tuning arrangement 20 can be
set in any suitable way, such as on the basis of user input
provided through a user interface or on the basis of
detection of one or more relevant parameters by means
of a detection circuit.
[0034] Figures 14‑17 relate to a cleaning head 1 ac-
cording to a ninth embodiment of the invention. In the
present embodiment of the cleaning head 1, the support
10 comprises a hollow cylinder 30 that is suitable to
function as the core of rotating brush mop, and further
comprises pressing elements 35 and a suspension ar-
rangement 36 of the pressing elements 35 configured to
realize a trailing status of the pressing elements 35 when
the support 10 is rotated in one direction as indicated in
figure 14 by means of a circular arrow, and an outwardly
inclined status of the pressing elements 35 when the
support 10 is rotated in an opposite direction as indicated
in figure 16 by means of a circular arrow. Further, a force
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tuning arrangement 20 is present that is configured to
cause the direction of rotation of the support 10 to be
changed from the one direction to the opposite direction
when transitioning from a default non-actuated condition
to an actuated condition. A situation associated with the
default, non-actuated condition of the force tuning ar-
rangement 20 in which the direction of rotation of the
support 10 is such that the pressing elements 35 are
trailing is illustrated in figures 14 and 15. In a situation in
which locally enhanced cleaning is needed, the force
tuning arrangement 20 is actuated to reverse the direc-
tion of rotation of the support 10. In the present example,
this causes higher local pressure on the cleaning item 3
positioned on the support 10 as the pressing elements 35
are no longer trailing but pushed to a more outward
position. This situation is illustrated in figures 16 and
17, wherein it is noted that the support 10 is shown as
if the surface 4 to be cleaned is not present. It is under-
stood that if the support 10 and the cleaning item 3
positioned on the support 10 are on the surface 4, con-
tacting pressure is locally increased at the position of the
pressing elements 35. The direction of rotation of the
support 10 can be set in any suitable way, such as on the
basis of user input provided throughauser interfaceor on
the basis of detection of one ormore relevant parameters
by means of a detection circuit. It is practical if the force
tuning arrangement 20 comprises a controller. If such a
controller has an additional functionality of varying rota-
tional speed of the support 10, it is possible to vary local
contacting pressure not only by reversing the direction of
rotation of the support 10, but also by varying rotational
speed of the support 10 in one or both of the directions of
rotation.
[0035] 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 andmodifications insofar
they come within the scope of the claims or the equiva-
lents thereof.While the inventionhasbeen illustratedand
described in detail in the figures and thedescription, 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.
[0036] Variations to thedisclosedembodiments canbe
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.

[0037] 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.
[0038] The terms "comprise" and "include" as used in
this textwill beunderstoodbyaperson 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
"contain/have/be equipped with at least the defined spe-
cies and optionally one or more other species".
[0039] Notable aspects of the invention are summar-
ized as follows. In the field of surface cleaning, a cleaning
head1 is provided, comprising a support 10 configured to
support a cleaning item3on the cleaninghead1,wherein
the support 10 is arranged to be subjected to input force
and configured to normally realize adefault distribution of
force over the cleaning item 3, and to realize another,
more uneven distribution of force over the cleaning item3
in caseof an increase of the value of the input forceon the
support 10 relative to a default range of values and/or a
changeof thedirectionof the input forceon thesupport 10
relative to a default direction. Optionally, the cleaning
head 1 is equipped with a force tuning arrangement 20
configured to assumea condition for increasing the value
of the input force on the support 10 relative to the default
range of values and/or changing the direction of the input
force on the support 10 relative to the default direction.

Claims

1. Cleaning head (1) configured to be applied in a
cleaning appliance (100) and to be moved relative
to a surface (4) to be cleaned during a cleaning
action, comprising a support (10) configured to sup-
port a cleaning item (3) on the cleaning head (1) in a
position in which the cleaning item (3) is enabled to
contact the surface (4) when the cleaning head (1) is
in an operational position relative to the surface (4),
wherein the support (10) is arranged to be subjected
to input force and configured to realize a default
distribution of force over the cleaning item (3) in case
a value of the input force on the support (10) is in a
default range of values and a direction of the input
force on the support (10) is a default direction, and to
realize another, more uneven distribution of force
over the cleaning item (3) in case of an increase of
the value of the input force on the support (10)
relative to the default range of values and/or a
change of the direction of the input force on the
support (10) relative to the default direction.

2. Cleaning head (1) as claimed in claim 1, wherein the
support (10) is configured to realize a local concen-
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tration of force at a position that is substantially
central on the cleaning item (3) in a direction per-
pendicular to an advancement direction of the clean-
ing head (1) in case of an increase of the value of the
input force on the support (10) relative to the default
range of values and/or a change of the direction of
the input force on the support (10) relative to the
default direction.

3. Cleaning head (1) as claimed in claim 1 or 2, wherein
the support (10) comprises at least one of a support
plate (11) having areas of different flexibility, a sup-
port plate (11) having areas of different compressi-
bility, and a support plate (11) having at least one
protrusion.

4. Cleaning head (1) as claimed in any of claims 1‑3,
wherein the cleaning head (1) comprises a force
tuning arrangement (20) configured to transition
from a default non-actuated condition to an actuated
condition in which the force tuning arrangement (20)
acts to increase the value of the input force on the
support (10) relative to the default range of values
and/or to change the direction of the input force on
the support (10) relative to the default direction.

5. Cleaning head (1) as claimed in claim 4, wherein the
force tuning arrangement (20) is actuable to transi-
tion from the default non-actuated condition to the
actuated condition in reaction to input representative
of a need to enhance the cleaning action at a tar-
geted spot on the surface (4) to be cleaned.

6. Cleaning head (1) as claimed in claim 5, wherein the
input representative of a need to enhance the clean-
ing action at a targeted spot on the surface (4) to be
cleaned is either direct mechanical force input or
detected input.

7. Cleaning head (1) as claimed in any of claims 4‑6,
wherein the force tuning arrangement (20) com-
prises either an expandable element configured to
act on a portion of the support or a lever system (40)
configured toact onaportion (12) of the support (10).

8. Cleaning head (1) as claimed in any of claims 4‑6,
wherein the force tuning arrangement (20) is config-
ured to act on the support (10) at an interior side of
the support (10) that is opposite to an exterior side of
the support (10) where the cleaning item (3) is to be
positioned on the support (10), and optionally com-
prises one of a mechanical system actuable to phy-
sically press on at least an interior portion of the
support (10) and a pneumatic system actuable to
pressonat least an interior portionof thesupport (10)
by means of pressurized gas.

9. Cleaning head (1) as claimed in claim 8, wherein the

support (10) comprises a hollow cylinder (30) having
an at least partially flexiblewall (31), andwherein the
force tuning arrangement (20) is configured to locally
expand the cylinder (30).

10. Cleaning head (1) as claimed in claim 9, wherein the
force tuning arrangement (20) comprises either a
pressing element (50) at a position inside an interior
space (32) of the cylinder (30), a wedge assembly
(51) includingat least onewedge (52)arranged toact
on the pressing element (50) and a driver (53) of the
wedge (52), and a controller (54) of the driver (53), or
weight elements (70) arranged on an interior surface
(33) of the cylinder (30) and a controller (71) of
rotational speed of the cylinder (30), or at least
one air supply conduit (61) in fluid communication
with an interior space (32) of the cylinder (30) and a
controller (62) of air pressure in the cylinder (30).

11. Cleaning head (1) as claimed in any of claims 4‑6,
wherein the support (10) comprises ahollowcylinder
(30) having an at least partially deformable wall (31),
and wherein the force tuning arrangement (20) is
configured to control an extent to which the cylinder
(30) is compressed in a longitudinal direction of the
cylinder (30).

12. Cleaning head (1) as claimed in any of claims 4‑6,
wherein the support (10) is rotatably arranged in the
cleaning head (1), wherein the support (10) com-
prises pressing elements (35) and a suspension
arrangement (36) of the pressing elements (35) con-
figured to realize a trailing status of the pressing
elements (35) when the support (10) is rotated in
one direction and an outwardly inclined status of the
pressing elements (35) when the support (10) is
rotated in an opposite direction, and wherein the
force tuning arrangement (20) is configured to cause
the direction of rotation of the support (10) to be
changed from the onedirection to the opposite direc-
tionwhen transitioning from thedefault non-actuated
condition to the actuated condition.

13. Cleaning head (1) as claimed in any of claims 1‑12,
wherein the support (10) is configured to be com-
bined with the cleaning item (3) to constitute one of a
flat mop, a belt loop mop, a vibrating mop and a
rotating brush mop.

14. Cleaning appliance (100) comprising a cleaning
head (1) as claimed in any of claims 1‑12, and
optionally a stick-like member (2) that is coupled to
the cleaning head (1) for enabling a user of the
cleaning appliance (100) to control a position of
the cleaning head (1) relative to a surface (4) to be
cleaned.

15. Cleaning appliance (100) as claimed in claim 14,
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comprising a detection circuit including at least one
sensor configured to detect one of a parameter
representative of force exerted on the cleaning head
(1), a parameter representative of an aspect of
movement of the cleaning head (1), and a parameter
representative of contamination of a surface (4) to be
cleaned.
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