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(54) Cleaning assembly

(67)  The present invention relates to a cleaning as-
sembly. The cleaning assembly comprises a mixing
blade having a first surface and a second surface ar-
ranged opposite to the first surface. The cleaning assem-
bly further comprises a cleaning member comprising a
cleaning surface carrying a cleaning layer, the cleaning
member being adapted for in mixing operation moving
the cleaning layer in a transport direction along the first
surface of the mixing blade. A contact area of the first

surface of the mixing blade is arranged facing the clean-
ing layer. The cleaning assembly further comprises a
pressure unit comprising a first pressure element being
movably arranged adjacent to the second surface of the
mixing blade, the pressure element being adapted for in
mixing operation deforming the mixing blade at a first
position, thereby moving afirst contact portion of the con-
tact area in contact with the cleaning layer.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a cleaning as-
sembly. The presentinvention further relates to a method
for operating the cleaning assembly according to the
present invention. The present invention further relates
to an apparatus comprising the cleaning assembly ac-
cording to the present invention.

BACKGROUND ART

[0002] Inaknown cleaningassembly of atoner printing
apparatus acleaningroller is provided comprising an out-
er cleaning surface carrying a cleaning layer, which
cleaning layer in operation is a tacky layer. The cleaning
roller comprises a cavity and the cleaning surface com-
prises a plurality of grooves arranged in fluid connection
to the cavity and being adapted for discharging an excess
portion of cleaning layer into the cleaning roller. The print-
ing apparatus further comprises a toner imaging station
and an intermediate imaging member. The intermediate
imaging member is adapted for in a first transfer nip re-
ceiving the image from the imaging station and in a sec-
ond transfer nip transferring the image to the receiving
substrate.

[0003] In the second transfer nip contaminations from
the receiving substrate, such as paper dust, may be
transferred onto the intermediate imaging member. In
operation of the cleaning assembly, the tacky cleaning
layer of the cleaning roller is arranged in contact with the
intermediate imaging member, in order to remove the
contaminations from the intermediate imaging member.
However in time these contaminations, such as paper
dust, saturate the outer surface of the cleaning layer. As
a result the tackiness of the cleaning layer may diminish
and the cleaning layer may lose its cleaning function.
[0004] Inordertomaintainthetackiness of the cleaning
layer the material of the cleaning layer is supplemented,
for example by frequently supplying toner material to the
cleaning layer to be used as tacky cleaning material. A
disadvantage of the frequent supply of toner to the clean-
ing roller is that more toner is used as cleaning material
instead of for printing toner images on receiving sub-
strates. Furthermore the frequent supply of toner material
may also lower the production speed of the printing ap-
paratus.

SUMMARY OF THE INVENTION

[0005] Itis accordingly an object of the present inven-
tion to provide a method for maintaining a cleaning func-
tion of a cleaning layer on a cleaning member while re-
ducing the consumption of cleaning material of the clean-
ing layer.

[0006] This object is attained by a cleaning assembly,
the cleaning assembly comprising:
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a mixing blade having a first surface and a second
surface arranged opposite to the first surface;

a cleaning member comprising a cleaning surface
carrying a cleaning layer, the cleaningmember being
adapted for in mixing operation moving the cleaning
layer in a transport direction along the first surface
of the mixing blade; wherein a contact area of the
first surface of the mixing blade is arranged facing
the cleaning layer; and a pressure unit comprising a
first pressure element being movably arranged ad-
jacent to the second surface of the mixing blade, the
pressure element being adapted for in mixing oper-
ation deforming the mixing blade at a first position,
thereby moving a first contact portion of the contact
area in contact with the cleaning layer.

[0007] The cleaning assembly of the present invention
maintains a cleaning function of the cleaning layer by
locally mixing the cleaning layer due to the contact of the
first contact portion of the contact area of the mixing blade
with the cleaning layer while the cleaning layer is moved
in the transport direction along the first surface of the
mixing blade. The cleaning layer is locally mixed due to
a shear processes in the transport direction, which shear
processes are provided inside the cleaning layer while
being in contact with the first contact portion. By mixing
the cleaning layer any contaminations, which are present
on top of the cleaning layer, are mixed into the cleaning
layer. As a result the tackiness of the cleaning layer is
maintained at an appropriate level.

[0008] The contact area of the first surface is in mixing
operation arranged facing the cleaning layer while not
contacting the cleaning layer. The contact area of the
first surface of the mixing blade may be arranged facing
the cleaning layer at a predetermined distance from the
cleaning layer. For example the predetermined distance
may be smaller than 2 mm, preferably smaller than 1
mm. The predetermined distance is selected such that
in a standby state of the cleaning member, wherein the
cleaning layeris held stationary with respect to the mixing
blade, no contact is provided between the cleaning layer
and the mixing blade. This arrangement prevents transfer
of cleaning material from the cleaning layer to the first
surface of the mixing blade in the standby state.

The distance between the contact area of the mixing
blade and the cleaning layer may be substantially con-
stant along the contact area.

The first surface of the mixing blade may be a first side,
and the second surface of the mixing blade may be a
second side, opposite to the first side. The mixing blade
may comprise a metal sheet, for example aresilient metal
sheet. The mixing blade may comprise a thermal con-
ductive material. For example the thermal conductive
material may have a thermal conductivity coefficient of
at least 10 W/ m.K. The mixing blade may have a heat
capacity material adapted providing a heat capacity. For
example the heat capacity material may have a specific
heat capacity coefficient of at least 0,4 J / kg.K.
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The mixing blade may have a substantially rectangular
shape, and may have a substantially straight edge ar-
ranged at a first end of the mixing blade and / or may
have a substantially straight edge arranged at a second
end of the mixing blade. The mixing blade may have a
substantially flat first surface and may have a substan-
tially flat second surface. In particular the first surface
along the contact area may be substantially flat.

[0009] The cleaning member is adapted for in mixing
operation moving the cleaning layer in a transport direc-
tion along the contact area of the first surface of the mixing
blade. The cleaning member may be a cleaning roller
(e.g. a cylinder) carrying said cleaning layer on the cy-
lindrical surface, and the cleaning member may comprise
an endless cleaning belt carrying said cleaning layer. The
cleaning member may be moved by a driving mecha-
nism. For example a driving mechanism may rotate a
cleaning roller by driving an axis of the cleaning roller in
a rotational direction.

In particular in mixing operation of the cleaning assembly
the cleaning layer is moved in the transport direction
along the contact area while a first contact portion of the
mixing blade is moved in contact with the cleaning layer.
The moving cleaning layer is mixed in the area of contact
with the first contact portion of the mixing blade. The
cleaning layer may be partially compressed during pass-
ing along the first contact portion of the mixing blade. A
contamination, which is present on top of the cleaning
layer, is mixed into the cleaning layer by the first portion
of the mixing blade.

The cleaning layer may have a thickness of less than 1
mm, for example a thickness less than 100 micron. The
cleaning layer may comprise any kind of tacky material,
including may comprise a toner material, and may com-
prise a polymeric material. The cleaning layer may be
heated to any temperature higher than room temperature
which temperature is suitable to render the material in a
tacky state, for example to a temperature of at least
100°C.

The contact area may extend in a contact line direction,
for example may extend in the contactline direction along
a width of the cleaning layer. In an embodiment, the con-
tact line direction of the contact area is substantially par-
allel to a lateral direction of the mixing blade.

[0010] The first pressure elementis movably arranged
such that in mixing operation the first pressure element
moves a first contact portion of the contact area in contact
with the cleaning layer. In mixing operation the first pres-
sure element is urged against the second surface of the
mixing blade at the first position.

The mixing blade is an elastically deformable sheet. Thus
the mixing blade returns to an initial shape and position
in case the first pressure element is not urged against
the second surface.

The mixing blade may be a thin sheet, wherein the sec-
ond surface is arranged close to the first surface. For
example the mixing blade may have a thickness of small-
er than 2 mm, more preferably smaller than 1 mm. A
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pressure for deforming the mixing blade by the pressure
element may be suitably selected.

The first position on the second surface may be arranged
opposite to the first contact portion on the first surface.
In an alternative embodiment the first position on the sec-
ond surface may be arranged away from the first contact
portion on the first surface.

In a particular embodiment the mixing blade may com-
prise a lever portion, which lever portion extends from
the first position to the first contact portion. The lever
portion may for example be confined by two grooves
which are arranged in the second surface, both grooves
extending in a direction from the first position to the first
mixing position and each of the grooves being arranged
at one side of the lever portion opposite to each other.
The grooves enhance confinement of the deformation of
the mixing blade within the lever portion. Said deforma-
tion being provided in response to the first pressure ele-
ment urging on the mixing blade in the first position. The
lever portion further provides the advantage that the first
position may be arranged away from the first contact por-
tion.

Attributes of the pressure element may be adapted for
locally deforming the mixing blade at the first position on
the second surface and the first contact portion on the
first surface. A shape of the pressure element may be
suitably selected for locally deforming the mixing blade.
For example the pressure element may have a convex
contact surface, for example a spherical contact surface,
which is arranged in contact with the second surface of
the mixing blade in the first position. The pressure ele-
mentmay comprise a ball, may comprise a roller element,
may comprise a cam element, may comprise a finger
element and may comprise any other suitable element
for deforming the mixing blade at the first position.

The first contact portion may have a width (i.e. perpen-
dicular to the contact line direction), which corresponds
to a width of the contact area perpendicular to the contact
line direction. The first contact portion may extend over
a whole length of the contact area in the contact line
direction. The advantage is that the cleaning layer may
be mixed at once over the length of the contact area in
the contact line direction.

Alternatively the first contact portion may extend over a
part of the length of the contact area in the contact line
direction. The advantage is that the cleaning layer is se-
lectively mixed by the first contact portion at a desired
position over a part of the length in the contact line direc-
tion.

In any way the first contact portion may be suitably se-
lected by a person skilled in the art based on desired
mixing time for the cleaning layer and / or desired forces
acting on the mixing blade.

[0011] The cleaning assembly according to the inven-
tion may be used to clean any kind of surface, forinstance
may be used to clean an imaging surface or an interme-
diate imaging surface of a printing apparatus, forexample
in particular atoner printing apparatus. Inan embodiment
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the cleaning assembly may be adapted for cleaning an
imaging surface or an intermediate imaging surface by
arranging the cleaning layer in contact with said surface
away from the mixing blade. For example the cleaning
layer may be arranged in rolling contact with said surface.
By moving the cleaning layer on the cleaning member,
the cleaning layer is moved from said cleaning area for
cleaning the surface to said contact area of the mixing
blade for mixing the cleaning layer according to the
present invention and vice versa.

[0012] Inanembodimentofthe cleaning assembly, the
cleaning assembly further comprises a heating means
adapted for heating the mixing blade, such that a tem-
perature of the contact area of the mixing blade is higher
than a temperature of the cleaning layer. The advantage
is that a higher temperature of the contact area improves
the mixing effectivity of the first contact portion on the
cleaning layer (e.g. improving the shear process inside
the cleaning layer. As a result a shorter mixing time may
be sufficient and / or the level of mixing of the cleaning
layer is improved. Another advantage of the higher tem-
perature of the contact area is that a contamination of
the mixing blade by the cleaning layer is prevented, by
prohibiting or at least minimizing transfer of a portion of
the cleaning layer to the mixing blade.

For example said temperature of the contact area is at
least 10°C higher than the temperature of the cleaning
layer. In another example said temperature of the contact
area is in the range of 150°C - 220°C, more preferably
the temperature of the contact area is in the range of
180°C - 220°C.

The heating means may be mounted on the first surface
and may be mounted on the second surface of the mixing
blade. The heating means may be arranged adjacent to
the contact area. In particular the heating means may be
arranged adjacent to the first contact portion of the mixing
blade. The heating means may comprise a temperature
detector for detecting the temperature of the mixing
blade. In an example the temperature detector detects
the temperature within 10 mm distance of the contact
area. Said temperature detector may comprise a thermo-
couple element.

[0013] Inanembodimentofthe cleaning assembly, the
contact area extends in a contact line direction and the
first contact portion extends over a part of the contact
area in the contact line direction. Said part of the contact
area may be a minor portion of the contact area in the
contact line direction. When the first contact portion is
moved in contact with the cleaning layer, the contact
pressure and the friction of the cleaning layer to the mix-
ing blade may provide a pulling force on the mixing blade
in the transport direction of the cleaning layer. The ad-
vantage the embodiment is that the pulling forces on the
mixing blade are controlled by suitably adjusting the size
of the first contact portion in the contact line direction.
Forexample aballshaped pressure elementmay provide
a first contact portion in the contact line direction which
is a minor portion of the contact area compared to a rod
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shaped pressure element providing a contact portion ex-
tending over the contact area in the contact line direction.
The transport direction of the cleaning layer may be ar-
ranged substantially perpendicular to the contact area
extending in the contact line direction.

In an example a length of the first contact portion in the
contact line direction is at most 30 mm, in a particular
example the length of the first contact portion in the con-
tact line direction is at most 20 mm, more preferably the
length of the first contact portion in the contact line direc-
tion is about 10 mm. In an embodiment the pressure unit
may comprise a plurality of pressure elements, each of
the plurality of pressure elements having a functionality
as the first pressure element, wherein each pressure el-
ement is adapted for deforming a contact portion of the
contact area in the contact line direction, and wherein
the plurality of respective first and following contact por-
tions is adapted for extending over the contact area. As
such the cleaning layer may be mixed over the contact
area, wherein in embodiments the contact portions are
provided by the plurality of pressure elements either si-
multaneously or subsequently.

[0014] Inanembodimentthe pressure unitfurther com-
prises a second pressure element, which is movably ar-
ranged adjacent to the second surface of the mixing
blade, wherein the second pressure element is adapted
for deforming the mixing blade at a second position,
thereby moving a second contact portion of the contact
area in contact with the cleaning layer. In this embodi-
ment the first contact portion may be provided independ-
ently of providing the second contact portion. For exam-
ple said first contact portion may be provided adjacent
to said second contact portion in the contactline direction.
Said second pressure element may be adapted for in
mixing operation deforming the mixing blade at the sec-
ond position simultaneously with the first pressure ele-
ment deforming the mixing blade at the first position. Said
embodiment shortens the time for mixing the cleaning
layer.

Alternatively said second pressure element may be
adapted for in mixing operation deforming the mixing
blade at the second position at a different time of the first
pressure element deforming the mixing blade at the first
position. In each of the particular embodiments the shear
forces acting on the mixing blade due to the mixing op-
eration of the respective first contact portion and the sec-
ond contact portion may be suitably balanced. For ex-
ample in each of the particular embodiments the relative
position of the first and second contact portions with re-
spect to each other may be suitably selected.

[0015] Inanembodimentofthe cleaning assembly, the
mixing blade extends in a first direction and wherein the
cleaning assembly further comprises a number of sup-
porting elements, wherein the mixing blade is supported
by the number of supporting elements at a first end of
the mixing blade in the first direction. The number of sup-
porting elements is adapted for maintaining the contact
area stationary with respect to the first direction. The
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number of supporting elements provides a controlled po-
sition of the contact area with respect to the cleaning
layer independent of the movement of the cleaning layer
with respect to the first direction. As such the number of
supporting elements supports the mixing (i.e. shear proc-
ess) of the cleaning layer.

[0016] Inanembodimentofthe cleaning assembly, the
mixing blade is freely movably arranged in a direction
perpendicular to the first surface at a second end of the
mixing blade, which second end is arranged opposite to
the first end in the first direction. The embodiment sup-
ports a simple construction of the mixing blade.

[0017] Inanembodimentofthe cleaning assembly, the
mixing blade comprises a hinge portion being arranged
between the contact area and the first end in the first
direction, said hinge portion comprising a plurality of
hinge segments distributed along the contact line direc-
tion. The advantage of said hinge portion is that a posi-
tion, a size and a pressure of each contact portion along
the contact area in the contact line direction may be suit-
ably controlled. In particular the attributes of each contact
portion along the contact area in the contact line direction
may be adapted by adapting the plurality of hinge seg-
ments along the contact line direction.

[0018] In an embodiment of the cleaning assembly, at
least one of the hinge segments is a hinge lip extending
substantially in the first direction, wherein the hinge lip is
confined at each side of the hinge lip in the contact line
direction by arecess. Awidth of the hinge lipin the contact
line direction is defined by the recesses, wherein the re-
cesses confine the hinge lip in the contact line direction.
The advantage of said hinge lips is that the selection of
attributes of the hinge element (e.g. size, material) is sim-
ple, based on an intended control on each of the number
of contact portions along the contact area in the contact
line direction.

[0019] In an embodiment of the cleaning assembly, at
least one of the hinge segments is an edge hinge seg-
ment, which edge hinge segment is arranged at an edge
of the mixing blade in the contact line direction, the edge
hinge segment having a width adapted to be larger than
a width of the hinge lip in the contact line direction. The
advantage is that a contact portion, provided by a pres-
sure element, which is arranged adjacent to said edge,
is substantially the same as another contact portion, pro-
vided by the same pressure element and arranged away
from said edge. This simplifies the construction of the
pressure unit and / or the mixing blade.

[0020] In another aspect of the invention a method is
provided for operating a cleaning assembly, which clean-
ing assembly comprises: a cleaning member comprising
a cleaning surface carrying a cleaning layer; a mixing
blade having a first surface and a second surface ar-
ranged opposite to the first surface; and a pressure unit
comprising a first pressure element being movably ar-
ranged adjacent to the second surface of the mixing
blade; the method comprising the steps of:
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a)arranging a contact area of the first surface of the
mixing blade facing the cleaning layer;

b) moving the cleaning member such that the clean-
ing layer is moved in a transport direction along the
contact area of the mixing blade; and

c) urging the first pressure element against the sec-
ond surface of the mixing blade, thereby deforming
the mixing blade at a first position and moving a first
contact portion of the contact area in contact with
the cleaning layer.

[0021] The arranging step provides that the contact ar-
ea of the mixing blade is arranged in a suitable position
with respect to the cleaning layer. In particular in the ar-
ranging step the contact area is arranged not in contact
with the cleaning layer. The moving step of the cleaning
layer provides that the cleaning layer may be adapted
for a suitable movement with respect to the contact area
in a mixing process of the cleaning layer during the urging
step. The urging step provides that a suitable first contact
portion of the contact area of the mixing blade is placed
in contact with the cleaning layer.

The cleaning layer may become locally and / or tempo-
rarily thinner in response to the contact of the first contact
portion. The cleaning layer is mixed by the first contact
portion due to a shearing deformation of the moving
cleaning layer with respect to the first contact portion.
The moving step and the urging step are performed at
the same time.

[0022] In the arranging step the contact area may be
arranged at a predetermined distance from the cleaning
layer. The contact area may be arranged at a substan-
tially constant distance from the cleaning layer at each
position of the contact area (for example at each position
along a contact line direction, wherein the contact area
may extend in the contact line direction).

In the moving step the cleaning layer may be moved at
asubstantially constant velocity in the transport direction.
In an embodiment, the mixing blade may extend in a first
direction and wherein in the moving step the transport
direction is substantially parallel to the first direction of
the mixing blade. In an embodiment, the moving step
comprises moving the cleaning member in a cyclic move-
ment, thereby moving the cleaning layer along the con-
tact area of the mixing blade in the transport direction. In
an embodiment, the method comprises moving each part
of a cyclic line of the cleaning layer at least two times
along the first contact portion while performing the urging
step.

Inthe urging step the urging force of the pressure element
against the second surface is preferably in the range of
5N - 20N. The urging force may be suitably selected for
deforming the mixing blade and moving the first contact
portion in contact with the cleaning layer.

In the urging step the first contact portion may be a minor
portion of the contact area. In the urging the step the first
contact portion may be suitably selected based on a de-
sired shear force acting on the mixing blade. In the urging
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step the pressure element may be urged in a direction
substantially perpendicular to the second surface. In an
embodiment the urging step may comprise moving the
pressure element along the second surface. For example
a rolling element (i.e. the pressure element) may be
moved in rolling contact with the second surface while
being urged at the first position in order to deform the
mixing blade. The rolling element may be a roller, may
be a ball, may be a cam element and may have any other
suitable shape for a rolling contact.

[0023] In an embodiment, the method further compris-
es heating the mixing blade such that a temperature of
the first contact portion of the mixing blade is higher than
a temperature of the cleaning layer. The heating step
improves the mixing process and reduces transfer of ma-
terial of the cleaning layer to mixing blade.

[0024] In an embodiment, the contact area extends in
a contact line direction and the pressure element is mov-
ably arranged in the contact line direction along the sec-
ond surface of the mixing blade.

In an embodiment, the urging step comprises moving the
first pressure element in the contact line direction in a
rolling contact along the second surface of the mixing
blade while urging the first pressure element against the
second surface of the mixing blade, thereby moving a
corresponding portion of the first surface of the mixing
blade along the contact area in the contact line direction
in contact with the cleaning layer. In this embodiment the
rolling contact of the first pressure element along the sec-
ond surface of the mixing blade provides a simple way
of providing a contact portion moving along the contact
area in the contact line direction.

[0025] In an embodiment of the method, the pressure
unit further comprises a second pressure element and
the method further comprises a second urging step,
which comprises urging the second pressure element
against the second surface of the mixing blade, thereby
deforming the mixing blade at a second position and mov-
ing a corresponding second contact portion of the contact
areain contact with the cleaning layer. The second urging
step provides a second contact portion independent of
the first contact portion of said (first) urging step.
[0026] In an embodiment of the method, the first con-
tact portion of the urging step has a partial overlap with
the second contact portion of the second urging step.
The partial overlap improves a mixing process of the
cleaning layer along the contact area.

[0027] In an embodiment of the method, the urging
step and the second urging step are carried out subse-
quently. This embodiment may enable a balanced load
on the mixing blade and/or on the cleaning layer.
[0028] In an embodiment of the method, the urging
step and the second urging step are carried out substan-
tially at the same time. This embodiment may increase
an efficiency of mixing the cleaning layer.

[0029] In another aspect of the invention a printing ap-
paratus is provided for providing an image on a receiving
substrate, comprising: an imaging station for forming the
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image; an intermediate imaging member adapted for in
a first transfer nip receiving the image from the imaging
station and in a second transfer nip transferring the image
to the receiving substrate; and a cleaning assembly ac-
cording to the invention configured for removing a con-
tamination from the intermediate imaging member,
wherein the cleaning layer comprises a tacky material
and wherein the cleaning layer in operation is urged in
contact with the intermediate imaging member. The
cleaning assembly according to the invention enhances
the printing productivity of the apparatus as the mixing
of the cleaning layer increases the durability of the clean-
ing layer. Little replacement of tacky cleaning material
may be necessary for effectively using the cleaning layer.
[0030] In an embodiment, the mixing blade comprises
a material selected from the group of spring steel and
aluminum. Spring steel and aluminum are both suitable
materials due to their intrinsic heat capacity, heat con-
ductivity and elastic deformability. More preferably spring
steel is used.

[0031] Inanembodiment, atleastone of the hinge seg-
ments is an intermediate hinge segment, wherein the in-
termediate hinge segment has a width adapted to be larg-
er than the width of the hinge lip in the contact line direc-
tion. The intermediate hinge segment provides increased
stiffness to the contact area at a middle position. As such
an intermediate hinge segment is suitable for supporting
a middle position and accordingly enhancing an inde-
pendent deformation at a first position and a second po-
sition occurring at the same time.

[0032] In an embodiment, the pressure unit further
comprises a shaft extending substantially in the contact
line direction, wherein the shaft is adapted for applying
a pressure to the first pressure element and the second
pressure element, thereby deforming the mixing blade
at the corresponding first position and second position
along the contact area. The shaft supports a simple con-
struction of the pressure unit.

[0033] Inanembodiment, the pressure unit comprises
a plurality of pressure elements and comprises a shaft
extending substantially in the contact line direction,
wherein said plurality of pressure elements is distributed
in an assembly around the shaft along the contact line
direction and wherein each of the plurality of pressure
elements is adapted for a circular movement around the
shaft substantially perpendicular to the contact line di-
rection, wherein in a portion of said circular movement
of a pressure element a corresponding contact portion
of the first surface of the mixing blade along the contact
area is moved in contact with the cleaning layer at the
respective position of the mixing blade in the contact line
direction. The embodiment provides a compact construc-
tion of a pressure unit adapted for operating a plurality
of pressure elements.

[0034] Inan embodiment, each of the plurality of pres-
sure elements is in the form of a cam element being fixed
tothe shaft. The embodiment provides a simple construc-
tion of the assembly of plurality of pressure elements.
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[0035] Inan embodiment, each of the plurality of pres-
sure elements is in the form of a roller bearing and the
pressure unit further comprises a roller bearing cage,
wherein the roller bearing cage is arranged around the
shaft and is adapted for retaining each of the roller bear-
ings in the assembly at a fixed position with respect to
the other roller bearings. The roller bearings may en-
hance the durability of the cleaning assembly by provid-
ing a rolling contact between the pressure element and
the second surface of the mixing blade.

[0036] Inan embodiment, each of the plurality of pres-
sure elements is in the form of a ball and the pressure
unit further comprises a ball bearing cage and a socket,
wherein the ball bearing cage is arranged around the
shaftand is adapted for retaining each of the ball bearings
in the assembly in a fixed position with respect to the
other ball bearings, and wherein the socket and the mix-
ing blade cooperatively enclose the assembly of the ball
bearings. This embodiment provides a simple rolling el-
ement bearing construction.

[0037] In an embodiment, the cleaning member com-
prises a cavity and the cleaning surface comprises a plu-
rality of grooves arranged in fluid connection to the cavity
and being adapted for discharging an excess portion of
cleaning layer into the cleaning member. The cleaning
member provides a simple construction for enhancing a
replacement of a cleaning layer.

[0038] Inanembodiment,the cleaninglayer comprises
a tacky material. In a particular embodiment, the tacky
material comprises a toner resin. The toner material is a
suitable material for a cleaning layer and is preferably
heated to a temperature higher than room temperature.
[0039] Thus the present invention pertains to a clean-
ing assembly, the cleaning assembly comprising:

a mixing blade having a first surface and a second
surface arranged opposite to the first surface;

a cleaning member comprising a cleaning surface
carrying a cleaning layer, the cleaningmember being
adapted for in mixing operation moving the cleaning
layer in a transport direction along the first surface
of the mixing blade; wherein a contact area of the
first surface of the mixing blade is arranged facing
the cleaning layer; and a pressure unit comprising a
first pressure element being movably arranged ad-
jacent to the second surface of the mixing blade, the
pressure element being adapted for in mixing oper-
ation deforming the mixing blade at a first position,
thereby moving a first contact portion of the contact
area in contact with the cleaning layer for locally mix-
ing the cleaner layer while the cleaning layer is
moved in the transport direction along the first sur-
face of the mixing blade.

[0040] The cleaning assembly of the presentinvention
maintains a cleaning function of the cleaning layer by
locally mixing the cleaning layer due to the contact of the
first contact portion of the contact area of the mixing blade
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with the cleaning layer while the cleaning layer is moved
in the transport direction along the first surface of the
mixing blade. The cleaning layer is locally mixed due to
a shear processes in the transport direction, which shear
processes are provided inside the cleaning layer while
being in contact with the first contact portion. By mixing
the cleaning layer any contaminations, which are present
on top of the cleaning layer, are mixed into the cleaning
layer. As a result the tackiness of the cleaning layer is
maintained at an appropriate level.

[0041] In another aspect of the invention a method is
provided for operating a cleaning assembly, which clean-
ing assembly comprises: a cleaning member comprising
a cleaning surface carrying a cleaning layer; a mixing
blade having a first surface and a second surface ar-
ranged opposite to the first surface; and a pressure unit
comprising a first pressure element being movably ar-
ranged adjacent to the second surface of the mixing
blade; the method comprising the steps of:

a)arranging a contact area of the first surface of the
mixing blade facing the cleaning layer;

b) moving the cleaning member such that the clean-
ing layer is moved in a transport direction along the
contact area of the mixing blade; and

c) urging the first pressure element against the sec-
ond surface of the mixing blade, thereby deforming
the mixing blade at a first position and moving a first
contact portion of the contact area in contact with
the cleaning layer for locally mixing the cleaner layer;
wherein step c) is performed during step b).

[0042] The arranging step provides that the contact ar-
ea of the mixing blade is arranged in a suitable position
with respect to the cleaning layer. In particular in the ar-
ranging step the contact area is arranged not in contact
with the cleaning layer. The moving step of the cleaning
layer provides that the cleaning layer may be adapted
for a suitable movement with respect to the contact area
in a mixing process of the cleaning layer during the urging
step. The urging step provides that a suitable first contact
portion of the contact area of the mixing blade is placed
in contact with the cleaning layer.

The cleaning layer may become locally and / or tempo-
rarily thinner in response to the contact of the first contact
portion. The cleaning layer is mixed by the first contact
portion due to a shearing deformation of the moving
cleaning layer with respect to the first contact portion.
The moving step and the urging step are performed at
the same time.

[0043] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
thatthe detailed description and specific examples, while
indicating embodiments of the invention, are given by
way of illustration only, since various changes and mod-
ifications within the scope of the invention will become
apparent to those skilled in the art from this detailed de-
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scription.
BRIEF DESCRIPTION OF THE DRAWINGS

[0044] Hereinafter, the present invention is further elu-
cidated with reference to the appended drawings show-
ing non-limiting embodiments and wherein

Fig. 1 shows a schematic view of a printen-
gine in which a method according to
the invention may be used.

shows afuser beltand a cleaning as-
sembly according to the invention.
shows a cleaning assembly for mix-
ing a cleaning layer according to the
invention.

shows a plane view of the cleaning
assembly shown in Fig. 3A.

shows a first stage of a method of
operating the cleaning assembly
shown in Fig. 3A.

shows a second stage of a method
of operating the cleaning assembly
shown in Fig. 3A.

shows the second stage of the clean-
ing assembly shown in Fig. 3D along
the contact area.

shows afirst stage ofan embodiment
of amethod of operating the cleaning
assembly according to the invention.
shows a second stage of the embod-
iment of the method of operating the
cleaning assembly shown in Fig. 4A.
shows an embodiment of the clean-
ing assembly according to the inven-
tion.

show an embodiment of the mixing
blade of the cleaning assembly ac-
cording to the invention.

show an embodiment of the pres-
sure unit of the cleaning assembly
shown according to the invention.
show an embodiment of the pres-
sure unit of the cleaning assembly
shown according to the invention.

Fig. 2

Fig. 3A

Fig. 3B

Fig. 3C

Fig. 3D

Fig. 3E

Fig. 4A

Fig. 4B

Fig. 5

Figs. 6A and 6B

Figs. 7A and 7B

Figs. 8A and 8B

DETAILED DESCRIPTION OF EMBODIMENTS

[0045] The present invention will now be described
with reference to the accompanying drawings, wherein
the same reference numerals have been used to identify
the same or similar elements throughout the several
views.

[0046] Fig. 1 shows a print engine for printing images.
The print engine comprises a converter 1 to convert im-
age data into a print signal, an image forming module 10
to apply marking material corresponding to the print sig-
nal, the marking material being brought in contact with
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the image forming element 11 by a developing unit 13,
an intermediate member 16 for transferring the marking
material to the image fixing module 20, an image receiv-
ing member input station 30 for bringing in an image re-
ceiving member, usually sheets media, and a delivery
station 40 for receiving the finished output product. In this
embodiment the marking material is conventionally ton-
er, which comprises a resin that is softened by heat.
[0047] The image data are supplied to the print engine
through a data connection 2. This may be any suitable
data connection, depending among other things on the
required bandwidth. The digital image converter 1 com-
prises electronic circuits including programmable logic
to convert an image line into a print signal that is suitable
to be applied to the image forming module 10 through a
data connection 3. In Fig. 1 the image forming module
10 comprises a rotatable, substantially cylindrically
shaped image forming element 11 having an electronic
device 12 in the inside to apply a voltage on conductive
tracks under a dielectric layer on an outer surface of the
image forming element. This voltage induces alocal elec-
tric field outside the image forming element that attracts
toner particles from developing roller 15 that receives the
toner particles from a toner supply unit 14. In this way an
image of toner particles is formed on the surface of the
image forming element 11.

[0048] Alternatively theimage forming element 11 may
comprise a roller with a photoconductive layer on the
outside surface of the roller. In such embodiment the sur-
face of the photoconductive layer is charged by e.g. a
corona and the print signals are applied to an imaging
unit outside the roller. The imaging unit may comprise a
LED-bar, or a laser scan module, that locally illuminates
the layer conform the image to be printed. The photocon-
ductivity of the layer results in a locally discharged sur-
face. The parts of the photoconductive layer that remain
charged may be used to attract toner from a toner roller
like developing roller 15 by creating an electric field be-
tween these charged parts and the toner roller. In an
embodiment an electric field between the charged parts
and the toner roller may be provided by connecting the
toner roller to a ground voltage. The toner may comprise
electrically conductive particles having a specified colour
or a mixture of isolating coloured particles and carrier
particles that charge the isolating particles, making them
sensitive to an electric field between the developing roller
and the image forming element. Instead of carrier parti-
cles the developing roller may also be supplemented by
acontactrollerthat charges the toner particles. Therefore
there are various ways to obtain an image of toner par-
ticles on the surface of the image forming element. In the
process of forming the image the element rotates in the
direction indicated by the arrow in Fig. 1. Itis further noted
thatin another embodiment, an imaging forming element
isformed by arranging a belt with a photoconductive layer
on several rollers.

[0049] The intermediate member 16 comprises a belt
17 and two guiding rollers 18, but more rollers are also
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possible. The belt 17 rotates in congruence with the im-
age forming element 11 and receives the toner image in
a nip where the image forming element 11 and the belt
17 are in contact. The transfer of toner may take place
by the influence of mechanical forces that are induced
when the top layer of the belt comprises an elastic, ad-
hesive material, such as rubber, or by the influence of
electric forces that originate from a voltage difference
between the image forming element and the belt. The
intermediate member 16 may further comprise a heating
unit, which is not shown in Fig. 1, to control the temper-
ature of the belt. Although only one image forming ele-
ment is shown in Fig. 1, the intermediate member may
be configured to have several image forming elements
around it, each for a different process colour of toner
particles, that are collected on the belt. In this way a full
colourimage may be formed, e.g. by the process colours
cyan, magenta, yellow and black. The intermediate mem-
ber may also be configured as a drum with an outer layer
that is suitable to collect the various colour particles.
[0050] The image fixing module 20 is able to transport
an image receiving member, such as a sheet of paper,
by transport rollers 21 and guiding means 22 to a pres-
sure roller 23 that brings the image receiving member
into contact with the belt 17 of the intermediate member
16. The image receiving member is supplied by animage
receiving member input station 30 comprising a pile of
sheets 31. By applying heat and pressure the toner is
brought onto the image receiving member, which is trans-
ported further towards the post processing unit 40. The
image fixing module may comprise a path for turning the
image receiving member to be able to print another side.
The fuser rollers 24 raise the temperature of the image
receiving member to further fix the printed image on the
image receiving member and to enhance the printed im-
age quality. When the temperature of the pressure roller
23 is sufficiently high, no fuser rollers are necessary.
[0051] The post processing unit 40 is shown as a sup-
port tray 41, on which different sheets may be stacked,
but may also comprise a stapler, a hole puncher etc. for
performing a post processing step. The various modules
are controlled by a control unit to have their actions co-
ordinated.

[0052] Fig. 2 shows a fuser belt and a cleaning assem-
bly according to the invention. The fuser belt 17 compris-
es a surface layer 171. The fuser belt 17 is driven by a
first guiding roller 18a at a first end and a second guiding
roller 18b at a second end as indicated by arrows R. The
fuser belt 17 forms together with the first guiding roller
18a and a pressure roller 23 a transfuse nip 140. The
pressure roller 23 brings the recording medium 31 into
contact with the fuser belt 17. The pressure roller 23 is
rotatably arranged as indicated by arrow R;. A recording
medium 31 is transported through the transfuse nip 140
in a direction S.

[0053] A marking material 151 is transferred towards
the fuser belt 17 by an image forming element (not
shown), for example the image drum 11 shown in Fig. 1,
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in an image transfer nip 130 for transferring the marking
material 151 (or transferring an image constituted by the
marking material 151) from the image forming element
to the fuser belt 17. An image comprising a marking ma-
terial 151, which has been transferred from to the surface
layer 171 of the fuser belt, is transported by the fuser belt
17 to the transfuse nip 140 as indicated by arrow M. In
the transfuse nip 140 a marking material 152 is trans-
ferred, and optionally fused, to the recording medium 31.
A contamination material 153 (e.g. a dust particle) is
transferred from the recording medium 31 to the fuser
belt 17 in the transfuse nip 140 and is transported by the
fuser belt 17 towards a cleaning assembly 200 as indi-
cated by arrow M,.

The cleaning assembly 200 comprises a cleaning roller
210, amixing blade 220, and a pressure unit 230, wherein
the pressure unit 230 comprises at least one pressure
element 232. The cleaning roller 210 is rotated in a di-
rection as indicated by arrow R4. The cleaning roller 210
comprises a cleaning layer, which has a tacky surface.
The dust particle 153 is transferred onto the cleaning
layer of the cleaning roller 210 in a cleaning nip 150. An
accumulation of dust particles 153 on the cleaning layer
of the cleaning roller may reduce the tacky cleaning be-
havior of the cleaning layer.

[0054] Fig. 3A shows a cleaning assembly for mixing
a cleaning layer according to the invention. In fig. 3A the
cleaning assembly 200 comprises a cleaning roller 210,
amixing blade 220, and a pressure unit 230, wherein the
pressure unit 230 comprises at least one pressure ele-
ment 232. The cleaning roller 210 is rotated in operation
in a direction as indicated by arrow R4. The cleaning roller
210 has an outer circumferential cleaning surface 212,
which is covered by a cleaning layer 214. The cleaning
layer 214 may have a thickness of approximately 0.1 - 1
mm. The cleaning layer 214 comprises a tacky cleaning
material, for example a polymeric material having a visco-
elastic behavior at operational temperature. In a partic-
ular example the tacky cleaning material may comprise
a toner material.

The mixing blade 220 has afirst surface 222 and a second
surface 224, which second surface 224 is arranged op-
posite to the first surface 222. The mixing blade 220 ex-
tends in a first direction as indicated by arrow A and ex-
tends in a lateral direction, which is indicated by arrow L
shown in fig. 3B. The lateral direction L is perpendicular
to the first direction A. The mixing blade 220 may have
arectangular shape as shownin Fig. 3B. The first surface
222 of the mixing blade 220 is arranged facing the clean-
ing layer 214 along a contact area 226 extending in a
contact line direction as indicated by arrow C in Fig. 3B.
The contact area 226 is extending substantially parallel
to the lateral direction L. In an alternative embodiment
the contact area 226 may extend in a contact line direc-
tion C, which is different from the lateral direction L.
The cleaning roller 210 is configured for moving the
cleaning layer 214 in a transport direction as schemati-
cally indicated by arrow T along the first surface 222 of
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the mixing blade 220 by rotating the cleaning roller 210
in a direction as indicated by arrow R;.

In fact the direction T along the mixing blade 220 is sub-
stantially parallel to the surface 222 of the mixing blade
220 atthe contactarea 226. The direction T of the moving
cleaning layer 214 is arranged substantially perpendic-
ular to the contact area 226 extending in the contact line
direction C.

The pressure unit 230 comprises at least one pressure
element 232, which is schematically shown in Figs. 3A
and 3B. The pressure element 232 is arranged adjacent
to the second surface 224 of the mixing blade 220. The
pressure element 232 is adapted for deforming the mix-
ing blade 220 at a first position 236 (as further illustrated
in Fig. 3D). As a result a first contact portion 233 of the
first surface 222 along the contact area 226 is urged
against the cleaning layer 214, thereby contacting the
cleaning layer 214. The first contact portion 233 is a part
of the contact area 226.

[0055] The cleaning assembly 200 further comprises
a plurality of heaters 250. Said heaters 250 are arranged
for controlling the temperature of the mixing blade 220.
In particular the heaters 250 are arranged with respect
to the contact area 226 and are controlled by a control
unit 100 for controlling the temperature of the contact
area 226 in general and / or the first contact portion 233
in particular.

[0056] Fig. 3B shows a plane view of the cleaning as-
sembly shown in Fig. 3A. The mixing blade 220 as shown
in Fig. 3B has a first end 220a in the first direction A, and
a second end 220b, which is arranged opposite to the
first end 220a in the first direction A. The first end 220a
is arranged substantially parallel to the contact area 226.
The cleaning assembly 200 further comprises a number
of supporting elements 229 arranged at the firstend 220a
of the mixing blade. In Fig. 3B one supporting element
229 is shown. In an embodiment a plurality of supporting
elements 229 may be provided. The supporting elements
229 are adapted for supporting the first end 220a of the
mixing blade.

The first end 220a is fixed to the supporting elements
229 such that a movement of the mixing blade 220 in the
first direction A is restricted. In another example the first
end 220a is fixed to the supporting elements 229, wherein
a thermal expansion of the mixing blade in a direction L
is freely supported by the supporting elements 229. For
example the first end 220a comprises a plurality of holes,
some of the plurality of holes being elongated in the di-
rection L. A connection is made between the first end
220a and the supporting elements 229 along the first end
220a by way of a connection mechanism, which connec-
tion mechanism is connected to the plurality of holes.
The mixing blade 220 further comprises a hinge portion
240. The hinge portion 240 is arranged between the first
end of the mixing blade 220a and the contact area 226.
The hinge portion 240 is adapted for supporting the con-
tact area and in particular enhancing a deformation of
the mixing blade by the pressure element 232 at the con-
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tact area, thereby providing the first contact portion 233.
[0057] Fig. 3C shows a first stage of a method of op-
erating the cleaning assembly shown in Fig. 3A. Fig. 3C
is a detail E shownin Fig. 3A. In the first stage of a method
of operating the cleaning assembly the first surface 222
of the mixing blade 220 is arranged at a predetermined
distance d from the cleaning layer 214 along the contact
area 226. The predetermined distance may be about 1
mm or may be less than 1 mm. The cleaning layer 214
is moved by the cleaning roller 210 in a circular direction
as indicated by arrow R, thereby moving the cleaning
layer 214 in a direction T along the contact area 226 of
the the mixing blade 220. In the first stage the first surface
222 does not contact the cleaning layer 214.

[0058] Fig. 3D shows a second stage of a method of
operating the cleaning assembly shown in Fig. 3A. Fig.
3E shows the second stage of the cleaning assembly
shown in Fig. 3D along the contact area 226. In the sec-
ond stage the pressure element 232 is urged against the
second surface 224 of the mixing blade, thereby deform-
ing the mixing blade 220 at a first position 236 along the
contact area 226. As a result a first contact portion 233
is urged against the cleaning layer 214. The cleaning
layer 214 has a thickness as indicated by d,. In the con-
tact area of the first contact portion 233 the cleaning layer
214 is mixed due to the movement of the cleaning layer
214 in a direction T. The speed of the movement in di-
rection T is suitably selected in order to control the mixing
behavior. The mixing behavior can be further enhanced
by suitably controlling a thickness of the cleaning layer
214 between the first contact portion 233 of the mixing
blade 220 and the cleaning surface 212. For example
the thickness may be reduced well below the initial thick-
ness d,.

A dimension of the first contact portion 233 (e.g. alength
in the direction A and / or a length in the direction L) may
be suitably adapted by selecting a shape of the pressure
element 232, selecting a shape and / or material type of
mixing blade 220 and / or selecting a pressure force as
indicated by U adapted for urging the mixing blade at the
first position 236 towards the cleaning layer 214. The
shape of the pressure element 232 may be a roller, may
be a ball, may be a cam element and may be any other
shape. A person skilled in the art may easily contemplate
which shape of the pressure element 232 is suitable for
providing a desired dimension of the first contact portion
233.

In the example shown in Figs. 3A - 3E the shape of the
pressure element232is aball, which provides a spherical
contact to the second surface 224 of the mixing blade.
Further the mixing blade 220 provides a uniform resist-
ance to the pressure applied by the pressure element
232 tothe second surface 224. As a result the first contact
portion 233 has a substantially round shape (as sche-
matically shown in Fig. 3B) and has a length in the first
direction A, which is substantially equal to a length in the
direction L. The pressure element 232 may in an alter-
native embodiment be a roller, which roller is arranged
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having a round perimeter in contact with the second sur-
face 224. In even another embodiment the pressure el-
ement 232 may be a cam element, which cam element
is rotatably mounted on an axis (for example as shown
in the embodiment shown in Figs. 7A-7B).

[0059] The cleaning roller 210 according to the inven-
tion may in an embodiment comprise a plurality of
grooves. The cleaning surface 212 of the cleaning roller
may comprise a number of spirally arranged grooves.
Each of the grooves is adapted for transporting the clean-
ing layer from the cleaning surface 212 into the cleaning
roller 210. For example the groove is a V-shaped groove
having a width of about 4 mm and a depth of about 4
mm. Between adjacent grooves a dam present at the
cleaning surface may have a width of about 0,1 mm - 1
mm. It is known for a person skilled in the art how to
suitably adapt a groove for the purpose of transporting
the cleaning layer from the cleaning surface 212 into the
cleaning roller 210, based on a process for replacing the
cleaning layer.

[0060] Fig. 4A shows a first stage of an embodiment
of a method of operating the cleaning assembly accord-
ing to the invention. Fig. 4B shows a second stage of the
embodiment of the method of operating the cleaning as-
sembly shown in Fig. 4A. Figs. 4A and 4B shows a detail
E of the cleaning assembly as shown in Fig. 3A. In the
embodiment of the cleaning assembly shown in Figs. 4A
- 4B the pressure unit 330 comprises a first pressure
element 332a and a second pressure element 332b.
Each of the pressure elements 332a, 332b is arranged
adjacent to the second surface 224 of the mixing blade
220. The first pressure element 332a is adapted for de-
forming the mixing blade 220 at a first position 336a and
the second pressure element 332b is adapted for de-
forming the mixing blade 220 at a second position 336b.
The mixing blade 220 is arranged at a distance d, from
the cleaning layer 214 along the contact area 226. In the
first stage shown in Fig. 4A the first pressure element
332ais urged against the second surface 224 as indicat-
ed by arrow U and consequently deforms the mixing
blade 220 at the first position 336a. As a result the first
contact portion 333a along the contact area 226 is urged
against the cleaning layer 214, thereby contacting the
cleaninglayer 214. At the same time the second pressure
element 332b does not deform the mixing blade 220.
[0061] Inthe secondstage showninFig. 4B the second
pressure element 332b deforms the mixing blade at the
second position 336b. As a result the second contact
portion 333b of the first surface 222 along the contact
area 226 in the contact line direction C is urged against
the cleaning layer 214 as indicated by arrow U, thereby
contacting the cleaning layer 214. At the same time the
first pressure element 332a does not deform the mixing
blade 220. The second contact portion 333b has a partial
overlap with the first contact portion 333a along the con-
tactarea 226 as indicated in Fig. 4B. As aresult the clean-
ing layer 214 is mixed in the corresponding part 333a,
333b of the contact area 226.
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In an alternative embodiment both the first pressure el-
ement 332a and the second pressure element 332b are
urged against the second surface 224 at the same time,
thereby deforming the mixing blade 220 both at the first
position 336a and the second position 336b simultane-
ously. As a result the corresponding first contact portion
333a and second contact portion 333b are urged against
the cleaning layer 214 at the same time.

[0062] Fig. 5 shows an embodiment of the cleaning
assembly according to the invention. Fig. 5 is a detail E
of the cleaning assembly as shown in Fig. 3A. In the
embodiment shown in Fig. 5 a plurality of pressure ele-
ments 532a, 532b, 532c, 532d is provided adjacent to
the second surface 224 in an array in the contact line
direction C along the contact area 226 for moving a re-
spective contact portion 533a, 533b, 533c, 533d in con-
tact with the cleaning layer 214. The mixing blade 220 is
arranged at a distance d, from the cleaning layer 214
along the contact area 226.

In the stage shown in Fig. 5 one of the pressure elements
532b is urged against the second surface 224 as indicat-
ed by arrow U at a second position 536b. As a result the
corresponding contact portion 533b is urged against the
cleaning layer 214, which cleaning layer 214 is present
on the cleaning surface 212 of the cleaning member 210.
At a subsequent stage each of the other pressure ele-
ments 532a, 532c, 532d is urged against the second sur-
face 224 at the corresponding position for deforming the
mixing blade 220. Alternatively one or more of the pres-
sure elements 533a, 533b, 533c, 533d may be urged
against the second surface 224 simultaneously for mov-
ing the corresponding contact portions in contact with the
cleaning layer 214. Each of the contact portions 533a,
533b, 533c, 533d have a partial overlap with an adjacent
contact portion in the contact line direction C along the
contact area 226.

[0063] Figs. 6A and 6B show an embodiment of the
mixing blade of the cleaning assembly according to the
invention. Fig. 6A shows a plane view of the mixing blade
220 at the first surface 222. Fig. 6B shows a side view
of the mixing blade of Fig. 6A along the first direction A.
The mixing blade 220 has a rectangular shape extending
in a first direction as indicated by arrow A and a lateral
direction as indicated by arrow L. A contact area 226
extends in the contact line direction C substantially par-
allel to the lateral direction L and is arranged in between
afirst end 220a and a second end 220b in the first direc-
tion A. As shown in Fig. 6B the mixing blade 220 is sup-
ported at the first end 220a by a plurality of supporting
elements 229 and is freely movably arranged at the sec-
ond end 220b in a height direction as indicated by arrow
H. A number of heating elements 250 are mounted on
the second surface 224 of the mixing blade 220 and are
arranged adjacent to the contact area 226 in the first di-
rection A. The heater elements 250 are controlled by con-
trol unit 100 and are adapted for controlling the temper-
ature of the contact area 226.

[0064] The mixing blade 220 further comprises a hinge
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portion 240, which is arranged between the contact area
226 and the first end 220a in the first direction A. The
hinge portion comprises a plurality of hinge lips 242a,
242b, distributed along the contact line direction C. Each
of the hinge lips 242a, 242b extend in the first direction
A and are confined at each side of the corresponding
hinge lip 242a, 242b by a recess 244 in the contact line
direction C. The recesses 244 arranged at both sides of
the hinge lip 242a, 242b define a width of the hinge lip
242a, 242b in the contact line direction C. In an example
the recess 244 extends both in the contact line direction
C and in the first direction A over a distance in the range
of 10 mm - 25 mm. The recess 244 has a substantially
rectangular shape. The width of the hinge lip 242a, 242b
in the lateral direction is about 1 mm.

[0065] The hinge portion 240 further comprises an
edge hinge segment 242c arranged at each end in the
contact line direction C. The edge hinge segment is con-
fined by the edge of the mixing blade 220 at one side and
by a recess 244 at the other side in the contact line di-
rection C. The edge hinge segment 242c has a width in
the contact line direction C, which is substantially larger
than the width of the hinge lips 242a, 242b. In an example
the width of the edge hinge segments 242cis in the range
of 4 mm - 12 mm. The edge hinge segment is adapted
for providing sufficient stiffness to the contact area 226
near the edge of the mixing blade in the contact line di-
rection C.

[0066] The hinge portion 240 further comprises an in-
termediate hinge segment 242d. The intermediate hinge
segment 242d is arranged in a middle position 636x be-
tween a first position 636a and a second position 636b
as indicated by arrow L and arrow -L along the contact
area 226 at an equal distance from both the first position
636a and the second position 636b. The mixing blade
220 is deformed by a pressure element (not shown) at
the first position 636a and is deformed at the second
position 636b at the same time. The intermediate hinge
segment 242d has a width in the contact line direction C,
which is larger than the width of the hinge lips 242a, 242b
in the contact line direction C. In an example the width
of the intermediate hinge segment 242d is in the range
of 10 mm -25 mm. The intermediate hinge segment 242d
is adapted for providing sufficient stiffness to the contact
area 226 at the middle position 636x such that the contact
area 226 is substantially not deformed at the middle po-
sition 636x by the deformations occuring at the first po-
sition 636a and the second position 636a.

[0067] Figs. 7A and 7B show an embodiment of the
pressure unit of the cleaning assembly shown according
to the invention. In Fig. 7A the pressure unit 730 shown
comprises a rotatable axis 731 and a plurality of cam
elements 732a, 732b, 732c, 732d. The rotatable axis 731
extends in a contact line direction C along a contact area
226 of the mixing blade 220. The rotatable axis 731 is
rotatable as indicated by arrow R.. Each of the plurality
of cam elements 732a, 732b, 732c, 732d is connected
to the axis 731 and is distributed along the contact area
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226.

In the first stage shown in Fig. 7A two cam elements
732b, 732d are urged against the second surface 224 of
the mixing blade 220 as indicated by arrow U at a re-
spective position 736b, 736d. The cam elements 732a,
732b, 732c, 732d are urged against the second surface
224 by means of a force communicated by the rotatable
axis 731 on the cam elements 732a, 732b, 732c, 732d.
The mixing blade 220 is arranged at a predetermined
distance d from the cleaning layer 214 along the contact
area 226. In the first stage two other cam elements 732a,
732c are projecting away from the second surface 224.
Each of the cam elements 732a, 732b, 732c, 732d moves
a corresponding contact portion 733a, 733b, 733c, 733d
of the mixing blade in contact with the cleaning layer 214.
The contact portions 733a, 733b, 733c, 733d have a par-
tial overlap with each of the adjacent contact portions in
the contact line direction C.

[0068] In fig. 7B is shown a side view of the pressure
unit 730 in thefirst direction A perpendicularto the contact
area 226. In Fig. 7B a first cam element 732a and a sec-
ond cam element 732b is shown. The first cam element
732a is oriented opposite to the second cam element
732b perpendicular to the axis of rotation, which is indi-
cated by arrow R;. The second cam element 732 is urged
against the second surface 224, thereby deforming the
mixing blade 220 at the second position 736b. Each of
the cam elements 732a, 732b have a tapered outer edge
734a, 734b, which may be arranged in urging contact
with the second surface 224 of the mixing blade. Further-
more each of the cam elements 732a, 732b has a curved
edge part 735a, 735b, which is adjoined to the outer edge
734a, 734b at ine end and is bended towards the rotat-
able axis 731 at another end. By rotating the axis 731
over substantially 180 degrees, the first cam element
732a is urged against the second surface 224 at a cor-
responding first position (not shown), thereby moving a
first contact portion 733ain contact with the cleaning layer
214 and moving the second cam element 732b away
from the second surface 224.

[0069] Figs. 8A and 8B show an embodiment of the
pressure unit of the cleaning assembly shown according
to the invention. Fig. 8A shows a view of the pressure
unit 830 and a mixing blade 220 along a first direction A
and perpendicular to the contact area 226 extending in
the contact line direction C. Fig. 8B shows a partial view
of the pressure unit 830 along the contact line direction
C. The pressure unit 830 comprises a shaft 831, a plu-
rality of pressure elements 832a, 832b, a bearing cage
834 and a socket 835. In Fig. 8B the mixing blade 220
and the socket 835 are not shown.

The shaft 831 extends in the contact line direction C and
is arranged near the second surface 224 of the mixing
blade 220 adjacent to the contact area 226. The plurality
of pressure elements 832a, 832b are balls, which are
distributed in an assembly around the shaft 831 along
the contact line direction C as is shown in Fig. 8B. Each
of the balls 832a, 832b is arranged adjacent to the shaft
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831 and is adapted for a circular movement around the
shaft 831 in the direction as indicated by arrow R, per-
pendicular to the contact line direction C. The bearing
cage 834 is arranged around the shaft 831 andis adapted
for holding each of the balls 832a, 832b in the assembly
at a constant position with respect to another ball 832a,
832b of the assembly. The assembly of balls 832a, 832b
is rotated around the shaft 831 by rotational movement
of the bearing cage 834 around the shaft 831 in the di-
rection Ry,. The socket 835 and the mixing blade 220 in
cooperation enclose the assembly of balls 832a, 832b.
In each rotational position of the assembly of balls 832a,
832b at least one of the balls 832a, 832b is urged in
contact with the second surface 224 of the mixing blade
220. As a result the mixing blade 220 is locally deformed
at a position 836 along the contact area 226 and a cor-
responding contact portion is urged against a cleaning
layer of a cleaning member (not shown).

At each position of a ball 832a, 832b along the contact
line direction C a first ball 832a of the plurality of balls
832a, 832b is arranged substantially opposite to a sec-
ond ball 832b with respect to the shaft 831 as schemat-
ically indicated for one pair of balls 832a, 832b by line
842. The socket 835 is adapted for providing an urging
force to the first ball 832a as indicated by arrow U, which
urging force is further transmitted to the second ball 832b
via the shaft 831. The second ball 832b contacts and by
urging force U deforms the second surface 224 at the
position 836.

In the particular example shown in Fig. 8B the first ball
832ais arranged offset in the direction C from the second
ball 832b over substantially half a distance dy, between
adjacent second balls 832b in the contact line direction
C. As a result during rotation of the assembly of balls
832a, 832b a corresponding first contact portion 836 of
afirstball 832ais arranged between two contact portions
836 of two adjacent second balls 832b in the contact line
direction C having a partial overlap with each contact
portion 836 of said two adjacent second balls 832b.
[0070] In the example shown in Fig. 8B in each rota-
tional position of the assembly of balls 832a, 832b two
balls are urged against the second surface 224; a first
ball 832a, 832b at one side of the middle position M of
the shaft 831 and a second ball 832c, 832d at another
side of the middle position M in the contact line direction
C are urged against the second surface 224 at the same
time. Furthermore the contacting first balls 832a, 832b
and the second balls 832c, 832d are arranged at an sub-
stantially equal distance to the middle position M in the
contact line direction C. As a result a reaction force in
response to the pressure force U is distributed symmet-
rically on the shaft 831 and /or the socket 835 with respect
to the middle position M in each rotational position of the
assembly of balls 832a, 832b.

[0071] Detailed embodiments of the present invention
are disclosed herein; however, it is to be understood that
the disclosed embodiments are merely exemplary of the
invention, which can be embodied in various forms.
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Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but
merely as a basis for the claims and as a representative
basis for teaching one skilled in the art to variously em-
ploy the present invention in virtually any appropriately
detailed structure. In particular, features presented and
described in separate dependent claims may be applied
in combination and any advantageous combination of
such claims are herewith disclosed.

Further, the terms and phrases used herein are not in-
tended to be limiting; but rather, to provide an under-
standable description of the invention. The terms "a" or
"an", as used herein, are defined as one or more than
one. The term plurality, as used herein, is defined as two
or more than two. The term another, as used herein, is
defined as atleast a second or more. The terms including
and/or having, as used herein, are defined as comprising
(i.e., open language). The term coupled, as used herein,
is defined as connected, although not necessarily direct-
ly.

The invention being thus described, it will be obvious that
the same may be varied in many ways. Such variations
are not to be regarded as a departure from the spirit and
scope of the invention, and all such modifications as
would be obvious to one skilled in the art are intended to
be included within the scope of the following claims.

Claims

1. A cleaning assembly, the cleaning assembly com-
prising:

a) a mixing blade (220) having a first surface
(222) and a second surface (224) arranged op-
posite to the first surface(222);

b) a cleaning member (210) comprising a clean-
ing surface (212) carrying a cleaning layer (214),
the cleaning member being adapted forin mixing
operation moving the cleaning layer in a trans-
port direction (T) along the first surface of the
mixing blade; wherein a contact area (226) of
the first surface of the mixing blade is arranged
facing the cleaning layer; and

c) a pressure unit (230) comprising a first pres-
sure element (232) being movably arranged ad-
jacent to the second surface (224) of the mixing
blade, the pressure element being adapted for
in mixing operation deforming the mixing blade
at a first position (236), thereby moving a first
contact portion (233) of the contact area in con-
tact with the cleaning layer (214) for locally mix-
ing the cleaner layer (214) while the cleaning
layer (214) is moved in the transport direction
(T) along the first surface (222) of the mixing
blade (220).

2. Thecleaning assembly accordingtoclaim 1, wherein
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the cleaning assembly further comprises a heating
means (250) adapted for heating the mixing blade,
such that a temperature of the contact area (226) of
the mixing blade is higher than a temperature of the
cleaning layer (214).

The cleaning assembly according to any one of
claims 1, wherein the contact area extends in a con-
tactline direction and wherein the first contact portion
extends over a part of the contact area in the contact
line direction.

The cleaning assembly according to any one of
claims 3, wherein the pressure unit further comprises
a second pressure element (332b), which is movably
arranged adjacent to the second surface of the mix-
ing blade, wherein the second pressure element
(332b) is adapted for deforming the mixing blade at
a second position (336b), thereby moving a second
contact portion (333b) of the first surface of the con-
tact area in contact with the cleaning layer.

The cleaning assembly according to claim 3, wherein
the mixing blade extends in a first direction and
wherein the cleaning assembly further comprises a
number of supporting elements (229), wherein the
mixing blade is supported by the number of support-
ing elements at a first end (220a) of the mixing blade
in the first direction.

The cleaning assembly according to claim 5, wherein
the mixing blade is freely movably arranged in a di-
rection perpendicular to the first surface at a second
end (220b) of the mixing blade, which second end
is arranged opposite to the first end in the first direc-
tion.

The cleaning assembly according to claim 5, wherein
the mixing blade comprises a hinge portion (240)
being arranged between the contact area and the
first end in the first direction, said hinge portion com-
prising a plurality of hinge segments (242a, 242b,
242c, 242d) distributed along the contact line direc-
tion.

The cleaning assembly according to claim 7, wherein
at least one of the hinge segments (242a, 242b) is
a hinge lip extending substantially in the first direc-
tion, wherein the hinge lip is confined at each side
of the hinge lip in the contact line direction by a re-
cess.

The cleaning assembly according to claim 8, wherein
at least one of the hinge segments is an edge hinge
segment (242c), which edge hinge segment is ar-
ranged at an edge of the mixing blade in the contact
line direction, the edge hinge segment having awidth
adapted to be larger than a width of the hinge lip in
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the contact line direction.

A method for operating a cleaning assembly, which
cleaning assembly comprises:

+ a cleaning member (210) comprising a clean-
ing surface (212) carrying a cleaning layer (214);
+ amixing blade (220) having afirst surface (222)
and a second surface (224) arranged opposite
to the first surface; and

* a pressure unit (230) comprising a first pres-
sure element (232) being movably arranged ad-
jacentto the second surface of the mixing blade;

the method comprising the steps of:

a) arranging a contact area (226) of the first sur-
face of the mixing blade facing the cleaning lay-
er;

b) moving the cleaning member (210) such that
the cleaning layer (214) is moved in a transport
direction (T) along the contact area of the mixing
blade; and

c) urging thefirst pressure element (232) against
the second surface of the mixing blade, thereby
deforming the mixing blade at a first position
(236) and moving a first contact portion (233) of
the contact area in contact with the cleaning lay-
er for locally mixing the cleaner layer;

wherein step c) is performed during step b).

The method according to claim 10, wherein the pres-
sure unit further comprises a second pressure ele-
ment and the method further comprises step d) urg-
ing the second pressure element against the second
surface of the mixing blade, thereby deforming the
mixing blade at a second position and moving a cor-
responding second contact portion of the contact ar-
ea in contact with the cleaning layer.

The method according to claim 11, wherein the first
contact portion of step c) has a partial overlap with
the second contact portion of step d).

The method according to claim 11, wherein step c)
and step d) are carried out subsequently.

The method according to claim 11, wherein step c)
and step d) are carried out substantially at the same
time.

A printing apparatus for providing an image on a re-
ceiving substrate, comprising:

- an imaging station for forming the image;
- an intermediate imaging member adapted for
in a first transfer nip receiving the image from
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the imaging station and in a second transfer nip
transferring theimage to the receiving substrate;
- a cleaning assembly according to any one of
claims 1 - 9 configured for removing a contam-
ination from the intermediate imaging member,
wherein the cleaning layer comprises a tacky
material and wherein the cleaning layerin clean-
ing operation is urged in contact with the inter-
mediate imaging member.
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