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(54) WET CLEANING APPARATUS

(57) Provided is a wet cleaning apparatus (100) for
cleaning a surface. The wet cleaning apparatus com-
prises a cleaner head (102), and a handle (148) for
allowing a user to move the cleaner head on the surface.
The wet cleaning apparatus further comprises a dirty
liquid removal assembly (104) for removing liquid from
the surface. The dirty liquid removal assembly comprises
at least one volume changing element (126)manipulable
to expand one ormore volumes in the dirty liquid removal
assembly and thereby provide an underpressure for

removing the liquid from the surface. The at least one
volume changing element is arranged relative to the
handle so that force exerted on the handle by the user
to move the cleaner head on the surface additionally
causesmanipulation of the at least one volume changing
element to expand the volume(s) in the dirty liquid re-
moval assembly. In this way, the user’s exertion of force
on the handle assists with removal of the liquid from the
surface.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a wet cleaning
apparatus, and in particular a wet cleaning apparatus
comprising a dirty liquid removal assembly for removing
liquid from a surface being cleaned.

BACKGROUND OF THE INVENTION

[0002] Wet cleaning apparatuses, for example wet
mopping devices, are known which remove water from
a surface being cleaned. Suchwet cleaning apparatuses
can also apply cleaning liquid, e.g. water, to the surface,
and then remove the liquid, e.g. with a suitable cloth.
[0003] Some wet cleaning apparatuses are nowadays
equipped with a cleaning liquid supply that supplies
cleaning liquid, e.g. clean water, to the cleaner head, in
other words nozzle, or directly to the surface being
cleaned. Such a cleaning liquid supply may include a
manual or electric pump. In this way, the user is relieved
of the burden of having to continually return to a bucket to
wet a cloth with fresh cleaning liquid.
[0004] Such systems may not, however, include func-
tionality that enables active pickup of liquid from the
surface, e.g. floor.
[0005] However, such functionality, in commonwith the
above-mentioned electric pump that may be included in
the cleaning liquid supply, may render the wet cleaning
apparatus more complicated and costly to manufacture.
Electrical components may increase the complexity and
cost of the wet cleaning apparatus, particularly in respect
of regulatory requirements, such as stipulated by Ingress
Protection (IPX) and International Electrotechnical Com-
mission (IEC). These factors may drive up the factory
cost price.

SUMMARY OF THE INVENTION

[0006] The invention is defined by the claims.
[0007] According to examples in accordance with an
aspect of the invention, there is provided a wet cleaning
apparatus for cleaning a surface, the wet cleaning appa-
ratus comprising: a cleaner head; a handle for allowing a
user tomove the cleaner head on the surface; and a dirty
liquid removal assembly for removing liquid from the
surface, the dirty liquid removal assembly comprising
at least one volume changing element manipulable to
expand one or more volumes in the dirty liquid removal
assembly and thereby provide an underpressure for
removing the liquid from the surface, wherein the at least
one volume changing element is arranged relative to the
handle so that force exerted on the handle by the user to
move the cleaner head on the surface additionally ma-
nipulates the at least one volume changing element to
expand the volume(s) in the dirty liquid removal assem-
bly.

[0008] The present disclosure is based, at least in part,
on the realization that the force exerted by a user on the
handle of thewet cleaning apparatus tomove the cleaner
head on the surface being cleaned can be additionally
used to remove the liquid from the surface, and in some
embodiments to deliver cleaning liquid to the surface. It is
noted that the surfacemay, for example, be a surface of a
floor, wall, window, and so on.
[0009] To this end, the dirty liquid removal assembly
comprises at least one volume changing element manip-
ulable to expand one or more volumes in the dirty liquid
removal assembly and thereby provide an underpres-
sure for removing the liquid from the surface. Moreover,
the at least one volume changing element is arranged
relative to, e.g.mechanically cooperateswith, the handle
so that force exerted on the handle by the user to move
the cleaner head on the surface additionally causes
manipulation of the at least one volume changing ele-
ment to expand the volume(s) in the dirty liquid removal
assembly.
[0010] This expansion generates the underpressure
that enables the dirty liquid removal assembly to remove
the liquid from the surface. Thus, the user’s exertion of
force on the handle assistswith removal of the liquid from
the surface.
[0011] An electric pump, and associated electrical
components, may therefore be obviated, thereby assist-
ing to keep cost and complexity to a minimum in terms of
electrical components, as well as assisting to minimize
costs associated with fulfilling regulatory requirements.
The wet cleaning apparatus according to the present
disclosure may nonetheless provide active liquid pickup
via the dirty liquid removal assembly.
[0012] In some embodiments, the at least one volume
changing element is arranged relative to, e.g. mechani-
cally cooperateswith, the handle so that force exerted on
the handle by the user to push the cleaner head on the
surface in a forward direction and/or to pull the cleaner
head on the surface in a backward direction manipulates
the at least one volume changing element to change the
oneormore volumes in the dirty liquid removal assembly.
[0013] For example, in a forward stroke of the cleaner
head, duringwhich the user exerts a pushing force on the
handle, and/or in a backward stroke of the cleaner head,
duringwhich theuser exerts apulling forceon thehandle,
the volume changing element(s) may be manipulated to
change, including expand, the one or more volumes in
the dirty liquid removal assembly.
[0014] In some embodiments, the at least one volume
changing element comprises a first volume changing
element manipulable to expand a first volume of the
one ormore volumes in the dirty liquid removal assembly
when the handle is forcedby theuser tomove the cleaner
head on the surface in a first direction. In such embodi-
ments, the at least one volume changing element may
further comprise a second volume changing element
manipulable to expand a second volume of the one or
more volumes in the dirty liquid removal assembly when
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the handle is forced by the user tomove the cleaner head
on the surface in a second direction opposite to the first
direction.
[0015] Thus, forces applied by the user to move the
cleaner head in both of the first and second directions,
e.g. both forward and backward directions, may be uti-
lized to generate the underpressure for removing the
liquid from the surface being cleaned.
[0016] In some embodiments, the wet cleaning appa-
ratus comprises a pivot assembly for pivotably coupling
the handle to the cleaner head, with the at least one
volume changing element being manipulable, via pivot-
ing of the pivot assemblywhen thehandle is forced by the
user, to change theoneormore volumes in the dirty liquid
removal assembly. Thismay provide a relatively straight-
forwardly implementable way of employing the user’s
force on the handle to manipulate the volume changing
element(s) and thereby control liquid removal from the
surface being cleaned.
[0017] In some embodiments, the wet cleaning appa-
ratus comprises an intermediate element between the
handle and the cleaner head, with the pivot assembly
comprisingafirst pivot between the intermediateelement
and the handle, and a second pivot between the inter-
mediate element and the cleaner head. In such embodi-
ments, the intermediate element may be moveable, via
pivoting of the first pivot and the second pivot when the
handle is forced by the user, to change the one or more
volumes in the dirty liquid removal assembly.
[0018] Thus, the intermediateelementmaydisplace, in
other words offset, the first pivot from the second pivot.
[0019] In thisway, thefirst andsecondpivotsmayallow
the forceapplied to thehandle tobeapplied tomanipulate
the volume chaning element(s).
[0020] This may provide a convenient way of transfer-
ring force exerted by the user to move the cleaner head,
e.g. in forward and/or backward directions, tomanipulate
the volume changing element(s).
[0021] In some embodiments, the dirty liquid removal
assembly comprises a valve assembly arranged to de-
fine a one-way flow path for fluid entering and being
expelled from each of the one or more volumes in the
dirty liquid removal assembly. The valve assembly may
facilitate repeated expansion and compression of the
volume(s) of the dirty liquid removal assembly.
[0022] The valve assembly can be configured in any
suitable manner provided that the valve assembly is
capable of providing the one-way flow path. In some
embodiments, the valve assembly comprises a pair of
one-way valves, in other words a pair of check valves.
[0023] The volume changing element(s) can also be
implemented in any suitable manner. In some embodi-
ments, the dirty liquid removal assembly comprises at
least one container in which at least part of said one or
more volumes of the dirty liquid removal assembly is
provided, with the at least one volume changing element
comprising a wiper element moveable within the at least
one container and arranged relative to the handle so that

force exerted on the handle by the user to move the
cleaner head on the surface additionallymoves thewiper
element to change, including to expand, the one or more
volumes in the dirty liquid removal assembly.
[0024] Alternatively or additionally, the dirty liquid re-
moval assembly may comprise a container in which at
least part of said one or more volumes of the dirty liquid
removal assembly is provided, wherein the at least one
volume changing element is at least partly defined by the
container being deformable. In such embodiments, the
container may be arranged relative to the handle so that
force exerted on the handle by the user to move the
cleaner head on the surface additionally deforms the
container to change, including to expand, the one or
more volumes in the dirty liquid removal assembly.
[0025] In other words, the deformable container, e.g.
bellows, may be arranged to be expanded and com-
pressed as a consequence of the user’s movement of
thehandle tomove the cleaner headon the surface.Such
a deformable container, e.g. bellows, may provide a
relatively straightforward way of realizing the volume
changing element(s).
[0026] In some embodiments, the wet cleaning appa-
ratus comprises a cleaning liquid delivery assembly for
delivering cleaning liquid, e.g. cleaning liquid comprising
water and optionally detergent, to the surface.
[0027] Thus, the wet cleaning apparatus may be con-
figured to remove liquid from the surface being cleaned,
via operation of the dirty liquid removal assembly, as well
as being configured to deliver cleaning liquid to the sur-
face.
[0028] In some embodiments, the cleaning liquid de-
livery assembly includes at least one volume changing
member manipulable to reduce one or more volumes in
thecleaning liquiddeliveryassemblyand therebyprovide
an overpressure for delivering the cleaning liquid to the
surface.
[0029] In such embodiments, the at least one volume
changingmembermaybearranged relative to thehandle
so that force exerted on the handle by the user to move
the cleaner head on the surface causes manipulation of
the at least one volume changing member to change,
including to reduce, the one or more volumes in the
cleaning liquid delivery assembly. Thus, the user’s exer-
tion of force on the handle may additionally assist with
delivery of the cleaning liquid to the surface.
[0030] In some embodiments, at least part of said one
or more volumes in the cleaning liquid delivery assembly
is provided in at least one further container, with the at
least one volume changing member comprising a wiper
membermoveablewithin the at least one further contain-
er andarrangedso that forceexertedon thehandleby the
user tomove the cleaner headon the surface additionally
moves the wipermember to change, including to reduce,
the one or more volumes in the cleaning liquid delivery
assembly.
[0031] Alternatively or additionally, at least part of said
one or more volumes in the cleaning liquid delivery
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assembly is provided ina further container,wherein theat
least one volume changing member is at least partly
defined by the further container being deformable, the
further container being arranged relative to the handle so
that force exerted on the handle by the user to move the
cleaner head on the surface additionally deforms the
further container to change, including to reduce, the
one or more volumes in the cleaning liquid delivery
assembly.
[0032] In other words, the deformable further contain-
er, e.g. bellows, may be arranged to be expanded and
compressed as a consequence of the user’s movement
of the handle to move the cleaner head on the surface.
Such a deformable further container, e.g. bellows, may
provide a relatively straightforward way of realizing the
volume changing member(s) that assist to deliver the
cleaning liquid to the surface being cleaned.
[0033] In some embodiments, the cleaning liquid de-
livery assembly comprises a valve system arranged to
define a one-way flow path for fluid entering and being
expelled from each of the one or more volumes in the
cleaning liquiddelivery assembly. In someembodiments,
the valve system comprises a pair of one-way valves, in
other words a pair of check valves. The valve system
may, for example, operate similarly to the valve assembly
described herein in relation to the dirty liquid removal
assembly.
[0034] In some embodiments, a first total volume of
said one or more volumes in the dirty liquid removal
assembly is greater than a second total volume of said
one or more volumes in the cleaning liquid delivery
assembly. For example, the first total volume may be
at least 10%, preferably at least 25%, and most prefer-
ably at least 50% greater than the second total volume.
[0035] Alternatively or additionally, the dirty liquid re-
moval assembly and the cleaning liquid delivery assem-
blymaybeconfiguredso that a rateof deliveryof cleaning
liquid to the surface by the cleaning liquid delivery as-
sembly is less than a rate of removal of liquid from the
surface by the dirty liquid removal assembly.
[0036] Thesemeasuresmayassist tominimize the risk
of the wet cleaning apparatus causing the surface to
become excessively wet.
[0037] Thecleaner headmaycompriseat least onedirt
inlet for admitting the liquid from the surface when the
underpressure is provided via saidmanipulation of the at
least one volume changing element.
[0038] In some embodiments, the at least one dirt inlet
is covered by a porous material whose pores carry the
liquid away from the surface to the at least one dirt inlet.
[0039] When the porous material is dry, the porous
material may be regarded as being in an "air transport
state" in which air is transported through each of the dry
pores of the porous material. A "liquid transport state"
corresponds to liquid, e.g. water, being transported
through the (wetted) pores of the porous material. When
there is no longer a feed of liquid to the pores, a "fluid
block state" may be adopted. The "fluid block state"

corresponds to the state at which the surface tension
of the (residual) liquid retained in the wetted pores of the
porous material prevents fluid transport through the
pores. In the latter state, a surface or barrier is created
at the boundary between air and liquid, e.g. water. This
barrier canassist tomaintain theunderpressureprovided
by the dirty liquid removal assembly, e.g. when no flow or
only relatively low flow is being generated by the dirty
liquid removal assembly.
[0040] In some embodiments, the porous material is
formed from a polyester and/or a polyamide. Such ma-
terials have been found to be suitably hydrophilic to
enable the porous material to be adequately wetted by
water, e.g. water received from the surface.
[0041] Alternatively or additionally, the porousmaterial
may comprise one or more of a woven fabric, e.g. a
microfiber woven fabric, a mesh, and a perforate mem-
brane.
[0042] Moregenerally, thewet cleaningapparatusmay
comprise a wet mopping device, a window cleaner, or a
sweeper. Particular mention is made of a wet mopping
device.
[0043] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiment(s) described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] For a better understanding of the invention, and
to show more clearly how it may be carried into effect,
reference will now be made, by way of example only, to
the accompanying drawings, in which:

FIG. 1 schematically depicts part of a wet cleaning
apparatus according to a first example;
FIG. 2 schematically depicts a dirty liquid removal
assembly of the wet cleaning apparatus shown in
FIG. 1;
FIGs. 3A and 3B schematically depict a dirty liquid
removal assembly according to another example;
FIGs. 4A to 4D schematically depict a wet cleaning
apparatus according to a second example;
FIG. 5 schematically depicts fluid flow during opera-
tion of the wet cleaning apparatus shown in FIGs. 4A
to 4D;
FIGs. 6A to 6C schematically depict a wet cleaning
apparatus according to a third example;
FIGs. 7A to 7D schematically depict a wet cleaning
apparatus according to a fourth example;
FIGs. 8A to 8D schematically depict a wet cleaning
apparatus according to a fifth example;
FIG. 9 schematically depicts fluid flow during opera-
tion of the wet cleaning apparatus shown in FIGs. 8A
to 8D;
FIG. 10 provides a plan view of a cleaner head of a
wet cleaning apparatus according to a sixth exam-
ple;
FIG. 11 provides a perspective view of a dirty liquid
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removal assembly and a cleaning liquid delivery
assembly according to an example; and
FIG. 12 provides a perspective view of a dirty liquid
removal assembly and a cleaning liquid delivery
assembly according to another example.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0045] The inventionwill bedescribedwith reference to
the Figures.
[0046] It should be understood that the detailed de-
scription and specific examples, while indicating exemp-
lary embodiments of the apparatus, systems and meth-
ods, are intended for purposes of illustration only and are
not intended to limit the scopeof the invention. Theseand
other features, aspects, and advantages of the appara-
tus, systems and methods of the present invention will
becomebetter understood from the followingdescription,
appendedclaims, andaccompanyingdrawings. It should
beunderstood that theFigures aremerely schematic and
are not drawn to scale. It should also be understood that
the same reference numerals are used throughout the
Figures to indicate the same or similar parts.
[0047] Provided is a wet cleaning apparatus for clean-
ing a surface. The wet cleaning apparatus comprises a
cleaner head, and a handle for allowing a user to move
the cleaner head on the surface. The wet cleaning appa-
ratus further comprises a dirty liquid removal assembly
for removing liquid from the surface. The dirty liquid
removal assembly comprises at least one volume chan-
ging element manipulable to expand one or more vo-
lumes in the dirty liquid removal assembly and thereby
provideanunderpressure for removing the liquid from the
surface. The at least one volume changing element is
arranged relative to the handle so that force exerted on
the handle by the user to move the cleaner head on the
surface additionally causes manipulation of the at least
onevolumechangingelement to expand the volume(s) in
the dirty liquid removal assembly. In this way, the user’s
exertion of force on the handle assistswith removal of the
liquid from the surface.
[0048] FIG. 1 schematically depicts part of awet clean-
ing apparatus 100 according to an example. The wet
cleaning apparatus 100 comprises a cleaner head 102
that is moveable over a surface during cleaning of the
surface using the wet cleaning apparatus 100. The sur-
face may, for example, be a surface of a floor, wall,
window, and so on.
[0049] The wet cleaning apparatus 100 comprises a
dirty liquid removal assembly104 for removing liquid from
the surface.
[0050] The wet cleaning apparatus 100 may include a
dirty liquid storage container 106 in which liquid 108, e.g.
dirtywater, removed from thesurface, via operationof the
dirty liquid removal assembly 104, is collectable.
[0051] The cleaner head102mayhaveat least one dirt
inlet 110 for admitting the liquid from the surface to be
cleanedvia operationof thedirty liquid removal assembly

104.
[0052] In someembodiments, suchas shown inFIG. 1,
the wet cleaning apparatus 100 comprises a cleaning
liquid delivery assembly 112 for delivering cleaning liquid
114, e.g. cleaning liquid 114 comprising water and op-
tionally detergent, to the surface.
[0053] In such embodiments, the wet cleaning appa-
ratus 100may include a cleaning liquid storage container
116 for storing the cleaning liquid 114 prior to delivery of
the cleaning liquid 114 to the surface via operation of the
cleaning liquid delivery assembly 112.
[0054] The cleaner head 102 may have at least one
cleaning liquid outlet 118, 120 throughwhich the cleaning
liquid 114 is deliverable from the cleaner head 102 to-
wards the surface via operation of the cleaning liquid
delivery assembly 112.
[0055] Thus, in more general terms, the wet cleaning
apparatus 100 may be configured to remove liquid from
the surface being cleaned, via operation of the dirty liquid
removal assembly 104, as well as being configured to
deliver cleaning liquid 114 to the surface.
[0056] The removal of liquid from the surface is de-
noted in FIG. 1 by the arrow 122 pointing towards the dirt
inlet(s) 110, and the delivery of cleaning liquid 114 to the
surface is denoted in FIG. 1 by the arrows 124 pointing
away from the cleaning liquid outlets 118, 120.
[0057] Whilst an electric pump, e.g. an electric peri-
staltic pump,may inprinciplebe included in thedirty liquid
removal assembly 104 to drive liquid removal, in other
words liquid extraction, from the surface, such an electric
pump may have disadvantages associated with the cor-
responding requirement to includeelectrical components
in the wet cleaning apparatus 100. Such electrical com-
ponents can increase the complexity and cost of the wet
cleaning apparatus 100, particularly considering that
specific regulatory requirements may apply to wet clean-
ing apparatuses 100 equipped with electrical compo-
nents.
[0058] The present disclosure is based, at least in part,
on the realization that the force exerted by a user on a
handle (not visible in FIG. 1) of the wet cleaning appa-
ratus 100 to move the cleaner head 102 on the surface
can be additionally used in removing the liquid from the
surface, and in someembodiments in delivering cleaning
liquid 114 to the surface.
[0059] To this end, the dirty liquid removal assembly
104 comprises at least one volume changing element
126 manipulable to expand one or more volumes in the
dirty liquid removal assembly 104 and thereby provide an
underpressure for removing the liquid from the surface,
with the at least one volume changing element 126 being
arranged relative to the handle so that force exerted on
the handle by the user to move the cleaner head 102 on
the surface additionally causes manipulation of the at
least one volume changing element 126 to expand the
volume(s) in the dirty liquid removal assembly 104.
[0060] The arrow 128 in FIG. 1 to the right of the dirty
liquid removal assembly 104 shows the direction of fluid
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flow, away from the surface, upon expansion of the
volume(s) in the dirty liquid removal assembly 104 and
concomitant generation of the underpressure.
[0061] The liquid on the surface may accordingly be
removed therefrom by being forced by the higher, atmo-
spheric, pressure, outside the cleaner head 102 in the
direction of the underpressure, in other words pressure
lower than atmospheric pressure, provided by the dirty
liquid removal assembly 104.
[0062] Thus, and referring now to FIG. 2, the liquid on
the surface may be in fluid communication with a suction
side 130 of the dirty liquid removal assembly 104.
[0063] The at least one volume changing element 126
may also be manipulable, e.g. moveable and/or deform-
able, to decrease the one or more volumes in the dirty
liquid removal assembly 104, e.g. in a compression
stroke of the dirty liquid removal assembly 104.
[0064] For example, air may be releasable from the
dirty liquid removal assembly104 in thedirectiondenoted
by the arrow 132 in FIG. 1, with a pressure side 134 (see
FIG. 2) of the dirty liquid removal assembly 104 being
correspondingly defined.
[0065] As best shown in FIGs. 2A, 2B, 3A and 3B, the
dirty liquid removal assembly 104 may comprise a valve
assembly 136, 138 arranged to define a one-way flow
path for fluid entering and being expelled from each
volume in the dirty liquid removal assembly 104.
[0066] Thevalve assembly 136, 138 canbe configured
in any suitable manner provided that the valve assembly
136, 138 is capable of providing the one-way flowpath. In
some embodiments, such as shown in FIGs. 1 to 3B, the
valve assembly 136, 138 comprises a pair of one-way
valves 136, 138, in other words a pair of check valves
136, 138.
[0067] The one-way valves 136, 138 can have any
suitable design. In some embodiments, such as shown
in FIGs. 3A and 3B, the one-way valves 136, 138 are in
the form of duckbill valves.
[0068] An expansion stroke of the dirty liquid removal
assembly 104 is schematically depicted inFIG. 3A. In this
particular non-limiting example, the volume changing
element126 is forced inoutwarddirections140 toexpand
the volume,with the consequence that fluid flows through
the valve 136 while the other valve 138 remains closed.
[0069] The compression stroke of the dirty liquid re-
moval assembly104 isschematically depicted inFIG.3B.
In this case, the volume changing element 126 is com-
pressed in inward directions 142 to decrease the volume,
with the consequence that fluid flows through the valve
138 while the other valve 136 remains closed.
[0070] Thus, FIGs. 3A and 3B illustrate the above-
mentioned one-way flow path provided by the valve
assembly 136, 138.
[0071] During cleaning, e.g. mopping, of the surface,
motion resistance may mean that force is continuously
required to keep the cleaner head 102 moving on the
surface. Mechanical components may transfer the driv-
ing force (user input) from the handle to the volume

changing element(s) 126.
[0072] In some embodiments, the volume changing
element(s) 126 is or are arranged relative to the handle
so that forceexertedon thehandleby theuser to push the
cleaner head 102 on the surface in a forward direction
and/or to pull the cleaner head 102 on the surface in a
backward direction causes manipulation of the volume
changing element(s) 126 to change the volume(s) in the
dirty liquid removal assembly 104.
[0073] For example, in a forward stroke of the cleaner
head 102, during which the user exerts a pushing force,
and/or in a backward stroke of the cleaner head 102,
during which the user exerts a pulling force, the volume
changing element(s) 126may bemanipulated to change
the volume(s) in the dirty liquid removal assembly 104.
[0074] In such an example, back and/or forthmotion of
the cleaner head 102 during mopping may be able to
produce an air or water flow by making use of the func-
tional pumpcreatedby the volumechangingelement 126
in combination with the one-way valves 136, 138 on
either side of the volume changing element 126.
[0075] The volume changing element(s) 126 can be
implemented in any suitable manner. In some embodi-
ments, thedirty liquid removal assembly 104comprisesa
container in which at least part of said volume(s) of the
dirty liquid removal assembly 104 is provided, with the
volume changing element(s) 126 being at least partly
defined by the container being deformable, in response
to saidmovement of thehandle by theuser, to change the
one ormore volumes in the dirty liquid removal assembly
104.
[0076] In other words, the deformable container, e.g.
bellows, may be arranged to be expanded and com-
pressed as a consequence of the user’s movement of
the handle to move the cleaner head 102 on the surface.
Suchadeformable container, e.g. bellows,mayprovidea
relatively straightforward way of realizing the volume
changing element(s) 126.
[0077] The deformable container, e.g. bellows,may be
expanded to provide the underpressure during the ex-
pansion stroke, and compressedduring the compression
stroke.
[0078] Arranging the at least one volume changing
element 126 relative to the handle so that force exerted
on the handle by the user to move the cleaner head 102
on the surface additionally causes manipulation of the at
least one volume changing element 126 to expand the
volume(s) in the dirty liquid removal assembly 104 canbe
implemented in any suitable manner.
[0079] In some embodiments, such as shown in FIGs.
4A to 4D, the wet cleaning apparatus 100 comprises a
pivot assembly 144, 146 for pivotably coupling thehandle
148 to the cleaner head 102.
[0080] In such embodiments, pivoting of the pivot as-
sembly 144, 146 caused by the user exerting force on the
handle 148 may change the one or more volumes in the
dirty liquid removal assembly 104. This may provide a
relatively straightforwardly implementable way of em-
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ploying the user’s force on the handle 148 to manipulate
the volume changing element(s) 126 and thereby control
liquid removal from the surface being cleaned.
[0081] In some embodiments, such as shown in FIGs.
4A to 4D, the wet cleaning apparatus 100 comprises an
intermediate element 150 between the handle 148 and
the cleaner head 102, with the pivot assembly 144, 146
comprising a first pivot 144 between the intermediate
element 150 and the handle 148, and a second pivot
146 between the intermediate element 150 and the clea-
ner head 102.
[0082] In suchembodiments, the intermediateelement
150 may be moveable, via pivoting of the first pivot 144
and the second pivot 146 when the user exerts force on
the handle 148, to change the one ormore volumes in the
dirty liquid removal assembly 104.
[0083] FIG. 4A shows the wet cleaning apparatus 100
at rest with no force being exerted on the intermediate
element 150 via the handle 148. FIG. 4C schematically
depicts a force being exerted by the user in the direction
denoted by the arrow 152, e.g. to push the cleaner head
102 in a forward direction, in other words a forward
stroke. Aswell as causingmovement of the cleaner head
102 in the forward direction, the force causes manipula-
tion of the volume changing element(s) 126, in this case
to decrease the volume(s) in the dirty liquid removal
assembly 104, similarly to the scenario depicted in
FIG. 3B.
[0084] In particular, the force exerted by the user in the
direction 152may cause the intermediate element 150 to
press into, and thereby compress, the deformable con-
tainer, e.g. bellows, against a front member 154 of the
cleaner head 102.
[0085] FIG. 4D schematically depicts a force being
exerted by the user in the direction denoted by the arrow
156, e.g. to pull the cleaner head 102 in a backward
direction, in other words a backward stroke. As well as
causing movement of the cleaner head 102 in the back-
ward direction, the force causes manipulation of the
volume changing element(s) 126, in this case to increase
the volume(s) in the dirty liquid removal assembly 104,
similarly to the scenario depicted in FIG. 3A. This in-
crease in volume(s) provides the underpressure for re-
moving the liquid from the surface, as previously de-
scribed.
[0086] In particular, the force exerted by the user in the
direction 156may cause the intermediate element 150 to
pull the deformable container, e.g. bellows, in a direction
away from the frontmember 154, and therebyexpand the
deformable container.
[0087] In some embodiments, and referring to FIGs.
4B and 5, the cleaning liquid delivery assembly 112
comprises at least one volume changing member 158
manipulable to reduce one ormore volumes in the clean-
ing liquid delivery assembly 112 and thereby provide an
overpressure for delivering the cleaning liquid 114 to the
surface.
[0088] In such embodiments, the at least one volume

changing member 158 may be arranged relative to the
handle 148 so that force exerted on the handle 148by the
user tomove the cleaner head 102 on the surface causes
manipulation of the at least one volume changing mem-
ber 158 to change the one or more volumes in the
cleaning liquid delivery assembly 112.
[0089] In some embodiments, the volume changing
member(s) 158 is or are arranged relative to the handle
148 so that force exerted on the handle 148 by the user to
push the cleaner head 102 on the surface in the forward
direction and/or to pull the cleaner head 102 on the sur-
face in thebackwarddirection causesmanipulation of the
volume changing member(s) 158 to change the vo-
lume(s) in the cleaning liquid delivery assembly 112.
[0090] For example, in a forward stroke of the cleaner
head 102, during which the user exerts a pushing force
and/or in a backward stroke of the cleaner head 102,
during which the user exerts a pulling force, the volume
changingmember(s) 158may bemanipulated to change
the one or more volumes in the cleaning liquid delivery
assembly 112.
[0091] The volume changing member 158 can be im-
plemented in any suitable manner. In some embodi-
ments, the cleaning liquid delivery assembly 112 com-
prises a further container in which at least part of said
volume(s) of the cleaning liquid delivery assembly 112 is
provided, with the volume changing member(s) 158
beingat least partly definedby the further container being
deformable, in response to theuser’s forceexertedon the
handle 148, to change the one or more volumes in the
cleaning liquid delivery assembly 112.
[0092] In other words, the deformable further contain-
er, e.g. bellows, may be arranged to be expanded and
compressed as a consequence of the user’s force on the
handle 148 tomove the cleaner head 102 on the surface.
[0093] Such a deformable further container, e.g. bel-
lows, may provide a relatively straightforward way of
realizing the volume changing member(s) 158.
[0094] The deformable further container, e.g. bellows,
may be compressed to provide the overpressure during
the compression stroke, and expanded during the ex-
pansion stroke.
[0095] The cleaning liquid delivery assembly 112 may
comprise a valve system 160, 162 arranged to define a
one-way flow path for fluid entering and being expelled
from each of the one or more volumes in the cleaning
liquid delivery assembly 112.
[0096] In some embodiments, such as shown in FIGs.
1 and 5, the valve system 160, 162 comprises a pair of
one-way valves 160, 162, in other words a pair of check
valves 160, 162.
[0097] The one-way valves 160, 162 can have any
suitable design. In some embodiments, the one-way
valves 160, 162 are in the form of duckbill valves.
[0098] The valve system 160, 162 may operate simi-
larly to the valve assembly 136, 138 described above in
relation to the dirty liquid removal assembly 104.
[0099] In some embodiments, pivoting of the pivot
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assembly 144, 146 caused by exertion of force on the
handle 148 by the user may change the one or more
volumes in the cleaning liquid delivery assembly 112.
Thismayprovidea relatively straightforwardly implemen-
table way of employing force exerted by the user on the
handle 148 to manipulate the volume changing mem-
ber(s) 158 and thereby control liquid removal from the
surface being cleaned.
[0100] The intermediate element 150 may be move-
able, via pivoting of the first pivot 144 and the second
pivot 146 during said manipulation of the handle 148 by
the user, to change the one or more volumes in the
cleaning liquid delivery assembly 112.
[0101] In some embodiments, and as best shown in
FIG. 4B, a volume changing element 126 and a volume
changing member 158 are arranged adjacent to each
other so that the volume changing element 126 and the
volume changing member 158 are both manipulated by
the same force exerted on the handle 148 by the user.
[0102] The volume changing element(s) 126 and the
volume changing member(s) 158 may each include a
deformable container, e.g. bellows, with these deform-
able containers being arranged adjacent to each other so
that compression of one of these deformable containers
as a consequence of manipulation of the handle 148
takes place while the other of these deformable contain-
ers is also compressed. This may, for example, be im-
plemented by the force exerted by the user in the direc-
tion 152 causing the intermediate element 150 to press
into, and thereby compress, each of the deformable
containers against the front member 154.
[0103] In thismanner, and referring toFIG. 5, compres-
sion of the deformable containers caused by exertion of
force on the handle 148 by the user to push the cleaner
head 102 on the surface in the forward direction, may
cause delivery of the cleaning liquid 114 towards the
surface (see arrows 124 and 164), while fluid, e.g. air,
is released (see arrow 132) from the dirty liquid removal
assembly 104.
[0104] Moreover, expansion of each of the deformable
containers, e.g. duringexertionof forceon thehandle148
by the user to pull the cleaner head 102 on the surface in
the backward direction,may generate the underpressure
by which the liquid on the surface is forced into the wet
cleaning apparatus 100 (see the arrows 122 and 128),
while cleaning liquid 114 is displaced from the cleaning
liquid storage container 116 into the cleaning liquid de-
livery assembly 112 (see the arrow 166). This may, for
example, be implemented by the intermediate element
150 pulling each of the deformable containers in a direc-
tion away from the front member 154 so as to expand
each of the deformable containers.
[0105] It is noted that the volume of this displaced
cleaning liquid 114 may be replaced by air, as denoted
in FIG. 5 by the arrow 168.
[0106] Achallenge in termsof optimizing thewet clean-
ing apparatus 100 may relate to fully using the force
transferrable from thehandle 148 to the volumechanging

element(s) 126. Since the wet cleaning apparatus 100
maydependonmotion resistance, the force acting on the
handle 148 may typically be higher in the forward stroke
of the cleaner head 102 than in the backward stroke.
[0107] In the embodiment shown in FIGs. 4A to 4D, the
backward stroke is relied upon to create the underpres-
sure. However, in this case the forward stroke is not used
at all, as this is the "exhaust stroke" that lets air out of the
system (see the arrow 132 in FIG. 5). In the latter, only a
negligible amount of force may be needed (see the valve
138 in FIG. 3B).
[0108] For this reason, and referring now toFIGs. 6A to
6C, thewet cleaningapparatus100may includeabiasing
element 170, e.g. spring, arranged to store mechanical
energyduringexertionof forceon thehandle148 tomove
the cleaner head 102 in the forward direction, with the
stored mechanical energy being recovered during ma-
nipulation of the handle 148 to move the cleaner head
102 in the backward direction.
[0109] Such loading of the biasing element 170, e.g.
spring, when the cleaner head 102 is moved in the for-
ward direction may store the work, and relieve itself on
the backward stroke.
[0110] Thebiasingelement 170 canbe implemented in
any suitable manner. In some embodiments, such as
shown in FIGs. 6A to 6C, the biasing element 170 com-
prises, e.g. is, a spring that connects the intermediate
element 150 with a rearward portion of the cleaner head
102. Alternatively or additionally, the biasing element 170
comprises, e.g. is, a torsion spring arranged at the sec-
ond pivot 146.
[0111] FIG. 6A shows the wet cleaning apparatus 100
in a neutral state, with the cleaner head 102 at rest. The
biasing element 170 is pulling the intermediate element
150 to retain the volume changing element(s) 126, e.g.
bellows, in a state inwhich the volume(s) in the dirty liquid
removal assembly 104 is/are expanded. Thus, the dirty
liquid removal assembly 104 may be in a suction state
when the cleaner head 102 is at rest.
[0112] FIG. 6B shows a forward stroke of the cleaner
head102,with concomitant compressionof thevolume in
the bellows and loading of the biasing element 170. FIG.
6C depicts a backward stroke of the cleaner head 102,
with concomitant unloading of the biasing element 170
and implementation of a suction stroke of the dirty liquid
removal assembly 104 via expansion of the volume in the
bellows.
[0113] Whilst the volume changing element(s) 126
is/are arranged proximal to the front of the cleaner head
102 in theembodiment shown inFIGs. 4A to4Dand6A to
6C, this is not intended to be limiting and other arrange-
ments of the volume changing element(s) 126 are con-
ceivable. In some embodiments, such as shown in FIGs.
7A to 7D, the volume changing element(s) 126 is/are
arrangedproximal to thebackof thecleanerhead102, for
example such that the intermediate element 150 presses
into, and thereby compresses, the deformable container,
e.g. bellows, against a rear member 172 of the cleaner
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head 102 when the handle 148 is pulled backward (see
FIG. 7C).
[0114] This positioning may also mean that, for exam-
ple, the intermediate element 150 pulls the deformable
container, e.g. bellows, in a direction away from the rear
member 172, and thereby expands the deformable con-
tainer, when the handle 148 is pushed forward (see FIG.
7D).
[0115] In such embodiments, the volume changing
member(s) 158 of the cleaning liquid delivery assembly
112 may also be arranged, together with the volume
changing element(s) 126, proximal to the back of the
cleaner head 102.
[0116] In some embodiments, such as shown in FIGs.
8A to 8D, the at least one volume changing element 126
of the dirty liquid removal assembly 104 comprises a first
volume changing element 126A, e.g. at least partly de-
fined by a first deformable container, and a second vo-
lume changing element 126B, e.g. at least partly defined
by a second deformable container.
[0117] In such embodiments, and referring to FIG. 8C,
the first volume changing element 126A may be manip-
ulable to expand a first volume of the one or more
volumes in the dirty liquid removal assembly 104 when
the handle 148 is forced by the user to move the cleaner
head 102 on the surface in a first direction, e.g. while the
secondvolumechangingelement126B ismanipulated to
compressasecondvolumeof theoneormorevolumes in
the dirty liquid removal assembly 104.
[0118] The first direction may be, for example, one of
the forward direction and the backward direction of the
cleaner head 102 on the surface being cleaned.
[0119] Moreover, and referring now to FIG. 8D, the
second volume changing element 126B may be manip-
ulable to expand the second volume of the one or more
volumes in the dirty liquid removal assembly 104 when
the handle 148 is forced by the user to move the cleaner
head 102 on the surface in a second direction opposite to
the first direction, e.g. while the first volume changing
element 126A is moved to compress the first volume.
[0120] Thus, forces applied by the user to move the
cleanerhead102 in bothdirections, e.g. both forwardand
backward directions, may be utilized to generate the
underpressure for removing the liquid from the surface
being cleaned.
[0121] The at least one volume changing member 158
of the cleaning liquid delivery assembly 112 may com-
prise a first volume changing member 158A, e.g. at least
partly defined by a first further deformable container, and
a second volume changing member 158B, e.g. at least
partly defined by a second further deformable container.
[0122] In such embodiments, and referring to FIG. 8C,
the first volume changing member 158A may be manip-
ulable to expand a first volume of the one or more
volumes in the cleaning liquid delivery assembly 112
when the handle 148 is forced by the user move the
cleaner head 102 on the surface in a first direction,
e.g. while the second volume changing member 158B

is manipulated to compress a second volume of the one
or more volumes in the cleaning liquid delivery assembly
112.
[0123] Moreover, and referring to FIG. 8D, the second
volume changing member 158B may be manipulable to
expand the second volumeof the one ormore volumes in
the cleaning liquid delivery assembly 112 when the han-
dle 148 is forced by the user to move the cleaner head
102 on the surface in a second direction opposite to the
first direction, e.g. while the first volume changing mem-
ber 158A is manipulated to compress the first volume.
[0124] Thus, forces applied by the user to move the
cleanerhead102 inbothdirections, e.g. both forwardand
backward directions, may be utilized to deliver cleaning
liquid 114 to the surface being cleaned.
[0125] The flows created via forward and backward
movement of the cleaner head 102 by the user’s manip-
ulation of the handle 148may allow delivery of the clean-
ing liquid 114 to the surface and removal of liquid from the
surface.
[0126] Referring to FIG. 9, compression of the deform-
able containers of the first volume changing element
126A and the first volume changing member 158A,
e.g. when force is exerted on the handle 148 by the user
topush thecleanerhead102on thesurface in the forward
direction (see FIG. 8D), may cause delivery of the clean-
ing liquid 114 towards the surface (see arrows 124 and
164A), while fluid, e.g. air, is released (see arrow 132A)
from the dirty liquid removal assembly 104.
[0127] At the same time, expansion of the deformable
containers of the second volume changing element 126B
and the second volume changing member 158B may
contribute to the underpressure by which the liquid on
the surface is forced into the wet cleaning apparatus 100
(see the arrows 122 and 128B), while cleaning liquid 114
is displaced from the cleaning liquid storage container
116 into the cleaning liquid delivery assembly 112 (see
the arrow 166B).
[0128] This may, for example, be implemented by the
intermediate element 150 pulling each of the deformable
containers of the second volume changing element 126B
and the second volume changing member 158B in a
direction away from the rearmember 172 soas toexpand
each of these deformable containers, while the inter-
mediate element 150 also presses into, and thus com-
presses, each of the deformable containers of the first
volume changing element 126A and the first volume
changing member 158A.
[0129] Subsequent expansion of the deformable con-
tainersof thefirst volumechangingelement126Aand the
first volume changing member 158A, e.g. when force is
exerted on the handle 148 by the user to pull the cleaner
head 102 on the surface in the backward direction (see
FIG. 8C), may contribute to the underpressure by which
the liquid on the surface is forced into the wet cleaning
apparatus 100 (see the arrows 122 and 128A), while
cleaning liquid 114 is displaced from the cleaning liquid
storage container 116 into the cleaning liquid delivery
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assembly 112 (see the arrow 166A).
[0130] At the same time, compression of the deform-
able containers of the second volume changing element
126B and the second volume changing member 158B
may cause delivery of the cleaning liquid 114 towards the
surface (see arrows 124 and 164B), while fluid, e.g. air, is
released (see arrow 132B) from the dirty liquid removal
assembly 104.
[0131] It is noted that FIG. 8B shows the wet cleaning
apparatus 100 at rest with both volume changing ele-
ment-volume changing member pairs 126A, 158A;
126B;158B, e.g. pairs of bellows, being moved to their
neutral position. The latter may be achieved via a spring
and/or via the intrinsic resilience of bellows.
[0132] Whilst a volume changing element 126; 126A,
126B and a volume changing member 158; 158A, 158B
are arranged adjacent to each other in the embodiments
shown inFIGs. 4A to 4D; 6A to 6C, 7A to 7Dand8A to 8D,
this is not intended to be limiting and other arrangements
of the volume changing element(s) 126; 126A, 126B and
the volume changing member(s) 158; 158A, 158B are
conceivable. In some embodiments, such as shown in
FIG. 10, a volumechangingelement 126of the dirty liquid
removal assembly 104 is arrangedproximal to the front of
the cleaner head 102, while a volume changing member
158 of the cleaning liquid delivery assembly 112 is ar-
ranged proximal to the back of the cleaner head 102.
[0133] For example, the deformable container, e.g.
bellows, of the dirty liquid removal assembly 104 may
be proximal to the front of the cleaner head 102 while the
further deformable container, e.g. bellows, of the clean-
ing liquid delivery assembly 112 may be proximal to the
back of the cleaner head 102, e.g. with the intermediate
element 150 being arranged in between the container
and the further container so that one the deformable
container and the further deformable container is com-
pressed by the intermediate element 150 while the other
is being expanded.
[0134] Alternatively, a volumechangingelement126of
the dirty liquid removal assembly 104 is arranged prox-
imal to the back of the cleaner head 102, while a volume
changing member 158 of the cleaning liquid delivery
assembly 112 is arranged proximal to the front of the
cleaner head 102. For example, the deformable contain-
er, e.g. bellows, of the dirty liquid removal assembly 104
maybeproximal to thebackof thecleanerhead102while
the further deformable container, e.g. bellows, of the
cleaning liquid delivery assembly 112 may be proximal
to the front of the cleaner head 102.
[0135] Whilst the embodiments shown in FIGs. 2 to 4D
and 6A to 8D include volume changing element(s) 126;
126A, 126B in the form of a deformable container, this is
not intended to be limiting and alternative designs for the
volume changing element(s) 126; 126A, 126B are con-
ceivable. In some embodiments, and referring now to
FIG. 11, the dirty liquid removal assembly 104 comprises
at least one container 174A, 174B inwhich at least part of
said one or more volumes of the dirty liquid removal

assembly 104 is provided, wherein the at least one
volume changing element 126; 126A, 126B each com-
prise, e.g. are each in the form of, a wiper element move-
able within the at least one container 174A, 174B.
[0136] The wiper element may be arranged relative to
the handle 148 so that force exerted on the handle 148by
the user to move the cleaner head 102 on the surface
additionally moves the wiper element to change the one
ormore volumes in thedirty liquid removal assembly 104.
[0137] The wiper element can have any suitable de-
sign. In some embodiments, such as shown in FIG. 11,
the wiper element is rotatable within the respective con-
tainer 174A, 174B. In other embodiments, the wiper
element may in the form of a piston or syringe. The wiper
element may be moved to its neutral position by, for
example, a spring coupled to the wiper element.
[0138] In some embodiments, and still referring to FIG.
11, at least part of said one or more volumes in the
cleaning liquid delivery assembly 112 is provided in at
least one further container 176A, 176B, and the at least
one volume changing member 158; 158A, 158B each
comprise a wiper member moveable within the at least
one further container 176A, 176B.
[0139] The wiper member may be arranged so that
force exerted on the handle 148 by the user to move the
cleaner head 102 on the surface additionally moves the
wiper member to change the one or more volumes in the
cleaning liquid delivery assembly 112.
[0140] Moregenerally, a first total volumeof saidoneor
more volumes in the dirty liquid removal assembly 104,
when maximally expanded, may be greater than a sec-
ond total volume of said one or more volumes in the
cleaning liquid delivery assembly 112, when maximally
expanded. For example, the first total volume may be at
least 10%, preferably at least 25%, and most preferably
at least 50% greater than the second total volume.
[0141] Alternatively or additionally, the dirty liquid re-
moval assembly 104 and the cleaning liquid delivery
assembly 112maybe configured so that a rate of delivery
of cleaning liquid 114 to the surface by the cleaning liquid
delivery assembly 112 is less than a rate of removal of
liquid from the surface by the dirty liquid removal assem-
bly 104.
[0142] Thesemeasuresmayassist tominimize the risk
of the wet cleaning apparatus 100 causing the surface to
become excessively wet.
[0143] In some embodiments, such as shown in FIGs.
4A, 4C, 4D, 6A to 6C, 7A, 7C, 7D, 8A, 8C, and 8D, the at
least onedirt inlet 110 is coveredbyaporousmaterial 178
whose pores carry the liquid from the surface to the at
least one dirt inlet 110.
[0144] When the porousmaterial 178 is dry, the porous
material 178 may be regarded as being in an "air trans-
port state" in which air is transported through each of the
dry pores of the porous material 178. A "liquid transport
state" corresponds to liquid, e.g.water, being transported
through the (wetted) pores of the porous material 178.
When there is no longer a feed of liquid to the pores, a
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"fluid block state" may be adopted. The "fluid block state"
corresponds to the state at which the surface tension of
the (residual) liquid retained in the wetted pores of the
porous material 178 prevents fluid transport through the
pores. In the latter state, a surface or barrier is created at
the boundary between air and liquid, e.g. water. This
barrier canassist tomaintain theunderpressureprovided
by the dirty liquid removal assembly 104, e.g. when no
flow or only relatively low flow is being generated by the
dirty liquid removal assembly 104.
[0145] In some embodiments, the porousmaterial 178
is formed from a polyester and/or a polyamide. Such
materials have been found to be suitably hydrophilic to
enable the porous material to be adequately wetted by
water, e.g. water received from the surface.
[0146] Alternatively or additionally, the porousmaterial
178 may comprise one or more of a woven fabric, e.g. a
microfiber woven fabric, a mesh, and a perforate mem-
brane.
[0147] In some embodiments, and still referring to
FIGs. 4A, 4C, 4D, 6A to 6C, 7A, 7C, 7D, 8A, 8C, and
8D, the cleaner head 102 includes a pliable material 180
on which the porous material 178 is arranged. Deforma-
tion, e.g. resilient deformation, of such a pliable material
180may lessen the risk of damage to the porousmaterial
178 should, for example, a relatively hard protrusion be
present on the surface to be cleaned which comes into
contact with the porous material 178, or a further porous
material arranged on the porous material 178. Alterna-
tively or additionally, the pliable material 180 may assist
the porous material 178 to follow any contours of the
surface.
[0148] In some embodiments, the pliable material 180
comprises a curved surface onwhich the porousmaterial
178 is arranged, with the porous material 178 following
the curvature of the curved surface.
[0149] A liquid pick-up region of the porous material
178maybedelimitedbysealingattachmentof theporous
material 178 around the at least one dirt inlet 110.
[0150] The sealing attachment of the porous material
178 around the dirt inlet(s), may assist to maintain an
underpressure in the dirt inlet(s) 110with orwithout a flow
being applied by the dirty liquid removal assembly 104.
[0151] The sealing attachment can be implemented in
any suitable manner, such as by gluing or welding the
porous material 178 around each of the at least one dirt
inlet 110, for example gluing and/or welding the porous
material 178aroundoneormore tubeswhoseopening(s)
define the dirt inlet(s) 110.
[0152] In some embodiments, the at least one dirt inlet
110 is defined by one or more channels extending
through the pliable material 180.
[0153] In some embodiments, such as shown in FIGs.
4A, 4C, 4D, 6A to 6C, 7A, 7C, 7D, 8A, 8C, and 8D, the
cleaner head 102 comprises at least one cleaning liquid
distribution strip 182, 184 configured to distribute the
cleaning liquid 114 delivered by the cleaning liquid deliv-
ery assembly 112 along a length of the cleaner head 102.

At least some, e.g. all, of the cleaning liquid outlets 118,
120 may be included in the at least one cleaning liquid
distribution strip 182, 184.
[0154] In some embodiments, the force exerted by the
user is directedaxially alonga lengthof thehandle148. In
such embodiments, and referring now to FIG. 12, the
volume change element(s) 126; 126A, 126B, and option-
ally also thevolumechangemember(s) 158; 158A,158B,
can be mounted in the handle 148.
[0155] The left hand image of FIG. 12 represents the
wet cleaning apparatus 100 at rest. The middle image of
FIG. 12 represents a force being exerted by the user in
the direction denoted by the arrow 152, e.g. to push the
cleaner head 102 in a forward direction, in other words a
forwardstroke.This causes reduction in the volume in the
dirty liquid removal assembly 104, in this case via com-
pression of a deformable container, e.g. bellows, ar-
ranged in the handle 148, with concomitant fluid flow to
the dirty liquid storage container 106. Moreover, the
forward stroke causes reduction in the volume in the
cleaning liquid delivery assembly 112, in this case via
compression of a further deformable container, e.g. bel-
lows, arranged in the handle 148, with concomitant flow
of the cleaning liquid 114 towards the surface, e.g. via a
cleaning cloth included in or fastened to the cleaner head
102.
[0156] The right hand image of FIG. 12 represents a
force being exerted by the user in the direction denoted
by the arrow 156, e.g. to pull the cleaner head 102 in a
backward direction, in other words a backward stroke.
This causes an increase in the volume in the dirty liquid
removal assembly 104, in this case via expansion of the
deformable container arranged in the handle 148, with
concomitant liquid flow from thesurface, e.g. thecleaning
cloth, into the dirty liquid removal assembly 104. More-
over, the backward stroke causes expansion in the vo-
lume in the cleaning liquid delivery assembly 112, in the
case via expansion of the further deformable container
arranged in the handle 148, with concomitant flow of the
cleaning liquid 114 from the cleaning liquid storage con-
tainer 116 into the cleaning liquid delivery assembly 112.
[0157] In summary, the present disclosure fulfils func-
tionality provided by an electric pump assembly having
an electric motor, namely moving/displacing a medium,
but without requiring electrical components. This offers
cost savings in termsof the parts used in thewet cleaning
apparatus 100 but also in respect of regulatory require-
ments, suchas IngressProtection (IPX)and International
Electrotechnical Commission (IEC). In spite of not requir-
ing electrical components, the wet cleaning apparatus
100 may still be able to extract/remove, and in some
embodiments feed/deliver, liquid during operation.
[0158] Variations to thedisclosedembodiments canbe
understood and effected by those skilled in the art in
practicing the claimed invention, from a study of the
drawings, the disclosure and the appended claims. In
the claims, the word "comprising" does not exclude other
elements or steps, and the indefinite article "a" or "an"
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does not exclude a plurality.
[0159] Themere fact that certainmeasures are recited
in mutually different dependent claims does not indicate
that a combination of these measures cannot be used to
advantage.
[0160] If the term "adapted to" is used in the claims or
description, it is noted the term "adapted to" is intended to
be equivalent to the term "configured to".
[0161] Any reference signs in the claims should not be
construed as limiting the scope.

Claims

1. A wet cleaning apparatus (100) for cleaning a sur-
face, the wet cleaning apparatus comprising:

a cleaner head (102);
a handle (148) for allowing a user to move the
cleaner head on the surface; and
a dirty liquid removal assembly (104) for remov-
ing liquid from the surface, the dirty liquid re-
moval assembly comprising at least one volume
changing element (126; 126A, 126B) manipul-
able to expand one or more volumes in the dirty
liquid removal assembly and thereby provide an
underpressure for removing the liquid from the
surface, wherein the at least one volume chan-
ging element is arranged relative to the handle
so that forceexerted on thehandle by theuser to
move the cleaner head on the surface addition-
ally manipulates the at least one volume chan-
gingelement to expand the volume(s) in thedirty
liquid removal assembly.

2. Thewet cleaning apparatus (100) according to claim
1,wherein the at least one volume changing element
(126; 126A, 126B) is arranged relative to the handle
(148) so that force exerted on the handle by the user
to push the cleaner head (102) on the surface in a
forward direction and/or to pull the cleaner head on
the surface in a backward direction manipulates the
at least one volume changing element to change the
volume(s) in the dirty liquid removal assembly.

3. Thewet cleaning apparatus (100) according to claim
1 or claim 2, wherein the at least one volume chan-
ging element (126; 126A, 126B) comprises:

a first volume changing element (126A) manip-
ulable to expand a first volume of the one or
more volumes in the dirty liquid removal assem-
bly (104) when the handle (148) is forced by the
user to move the cleaner head (102) on the
surface in a first direction; and
a second volume changing element (126B) ma-
nipulable to expand a second volume of the one
or more volumes in the dirty liquid removal as-

sembly when the handle is forced by the user to
move the cleaner head on the surface in a
second direction opposite to the first direction.

4. The wet cleaning apparatus (100) according to any
one of claims 1 to 3, comprising a pivot assembly
(144, 146) for pivotably coupling the handle (148) to
the cleaner head (102), the at least one volume
changing element being manipulable, via pivoting
of the pivot assembly when the handle is forced by
the user, to change the volume(s) in the dirty liquid
removal assembly (104).

5. Thewet cleaning apparatus (100) according to claim
4, comprising an intermediate element (150) be-
tween the handle (148) and the cleaner head
(102), the pivot assembly (144, 146) comprising a
first pivot (144) between the intermediate element
and the handle, and a second pivot (146) between
the intermediate element and the cleaner head, the
intermediate element being moveable, via pivoting
of the first pivot and the second pivot when the
handle is forced by the user, to change the volume(s)
in the dirty liquid removal assembly (104).

6. The wet cleaning apparatus (100) according to any
one of claims 1 to 5, wherein the dirty liquid removal
assembly (104) comprises a valve assembly (136,
138; 136A, 136B, 138A, 138B) arranged to define a
one-way flow path for fluid entering and being ex-
pelled from each of the one or more volumes in the
dirty liquid removal assembly.

7. The wet cleaning apparatus (100) according to any
one of claims 1 to 6, wherein the dirty liquid removal
assembly (104) comprises at least one container
(174A, 174B) in which at least part of said one or
more volumes of the dirty liquid removal assembly is
provided, the at least one volume changing element
(126; 126A, 126B) comprising a wiper element
moveable within the at least one container and ar-
ranged relative to the handle (148) so that force
exerted on the handle by the user to move the
cleaner head on the surface additionally moves
the wiper element to change the volume(s) in the
dirty liquid removal assembly.

8. The wet cleaning apparatus (100) according to any
one of claims 1 to 7, wherein the dirty liquid removal
assembly (104) comprises a container in which at
least part of said one or more volumes of the dirty
liquid removal assembly is provided, wherein the at
least one volume changing element (126; 126A,
126B) is at least partly definedby the container being
deformable, the container being arranged relative to
the handle (148) so that force exerted on the handle
by the user to move the cleaner head on the surface
additionally deforms the container to change the
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volume(s) in the dirty liquid removal assembly.

9. The wet cleaning apparatus (100) according to any
one of claims 1 to 8, comprising a cleaning liquid
delivery assembly (112) that includes at least one
volumechangingmember (158; 158A, 158B)manip-
ulable to reduce one ormore volumes in the cleaning
liquid delivery assembly and thereby provide an
overpressure for delivering the cleaning liquid to
the surface.

10. Thewet cleaning apparatus (100) according to claim
9,wherein theat least onevolumechangingmember
(158; 158A, 158B) is arranged relative to the handle
(148) so that force exerted on the handle by the user
to move the cleaner head (102) on the surface ma-
nipulates the at least one volume changing member
to change the volume(s) in the cleaning liquid deliv-
ery assembly (112).

11. Thewet cleaning apparatus (100) according to claim
9 or claim 10, wherein at least part of said one or
more volumes in the cleaning liquid delivery assem-
bly (112) is provided in at least one further container
(176A, 176B), the at least one volume changing
member (158; 158A, 158B) comprising a wiper
member moveable within the at least one further
container and arranged so that force exerted on
the handle (148) by the user to move the cleaner
head (102) on the surface additionally moves the
wiper member to change the volume(s) in the clean-
ing liquid delivery assembly.

12. The wet cleaning apparatus (100) according to any
oneof claims 9 to 11,wherein at least part of said one
or more volumes in the cleaning liquid delivery as-
sembly (112) is provided in a further container,
wherein the at least one volume changing member
(158; 158A, 158B) is at least partly defined by the
further container being deformable, the further con-
tainer being arranged relative to the handle (148) so
that force exerted on the handle by the user to move
the cleaner head (102) on the surface additionally
deforms the further container to change the vo-
lume(s) in the cleaning liquid delivery assembly.

13. The wet cleaning apparatus (100) according to any
one of claims 9 to 12, wherein the cleaning liquid
delivery assembly (112) comprises a valve system
(160, 162; 160A, 160B, 162A, 162B) arranged to
define a one-way flow path for fluid entering and
beingexpelled fromeachof theoneormore volumes
in the cleaning liquid delivery assembly.

14. The wet cleaning apparatus (100) according to any
one of claims 9 to 13, wherein a first total volume of
said one or more volumes in the dirty liquid removal
assembly (104) is greater thanasecond total volume

of said one or more volumes in the cleaning liquid
delivery assembly (112).

15. The wet cleaning apparatus (100) according to any
oneof claims 1 to 14,wherein the cleaner head (102)
comprises at least one dirt inlet (110) for admitting
the liquid from the surface when said underpressure
is provided via said manipulation of the at least one
volume changing element (126; 126A, 126B), the at
least onedirt inlet beingcoveredbyaporousmaterial
(178) whose pores carry the liquid away from the
surface to the at least one dirt inlet.
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