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(54) System and method for dip coating a component

(57) The present invention relates to an apparatus
(100) for dip coating a component (102), and an appa-
ratus (200) and a method for wiping an edge of a cylin-
drical component (230). In the apparatus (100) for dip
coating a component (102), a damping element (117) is
provided between a spindle nut (113) and one of the com-
ponent (102) and the tank (101) which is connected to
the spindle nut (113) in order to be movable in a vertical
direction. Thus, a transfer of vibrations to the component
(102) and/or the tank (101) which might adversely affect
the quality of a coating layer formed in the dip coating
process can be reduced. In the apparatus (200) for wiping
an edge of a cylindrical component (230), a plurality of
first brushes (211,212,217,218) and a plurality of second
brushes (209,210,219,220), respectively, are arranged
around an outer circumference of a first support member
(203) and an inner circumference of a second support
member (202). The plurality of first brushes
(211,212,217,218) is offset relative to the plurality of sec-
ond brushes (209,210,219,220) in a direction of an axis
(206). The first and the second brushes may be rotated
around the axis (206) in order to wipe a coating layer off
the cylindrical component (230). The offset allows remov-
ing portions of the coating layer having a different height
from the inside and the outside of the cylindrical compo-
nent (230).
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Description

[0001] The present invention is generally directed to
the dip coating of a component with a material layer and
to the cleaning of a dip coated component after the coat-
ing process.
[0002] In reproduction devices like photocopying ma-
chines and laser printers, an image is first generated on
a photosensitive member and then transferred from the
photosensitive member to a sheet of paper or another
material such as transparent plastic. The photosensitive
member can comprise a drum of an electrically conduc-
tive material coated with a photoconductor layer. The
electrically conductive material can comprise a metal, for
example aluminum.
[0003] In operation, the photoconductor layer is elec-
trically charged in the dark. Then, portions of the photo-
conductor layer are irradiated with light and the drum of
electrically conductive material is grounded. The irradi-
ated portions become electrically conductive and their
charge flows off via the drum. Other portions of the pho-
toconductor layer which were not irradiated with light re-
main electrically insulating. Hence, substantially no
charge can flow off and the non-irradiated portions re-
main electrically charged.
[0004] Subsequently, electrically charged toner parti-
cles are supplied to the drum. The charge of the toner
particles is opposite to that of the electrically charged
portions of the photoconductor layer. Therefore, the toner
particles are attracted by the non-irradiated portions of
the photosensitive members and accumulate in these
portions. Thereafter, the photosensitive member is
brought into contact with an electrically charged sheet of
paper to transfer the toner to the paper. The sheet of
paper is then heated in order to fix the toner on the paper.
[0005] In the manufacturing of the photosensitive
member, the drum of electrically conductive material is
coated with the photoconductor. The coating of the drum
can comprise a dip coating.
[0006] In dip coating, a component to be coated is in-
serted into a bath comprising a coating material solved
in a solvent. For example, in the manufacturing of the
photosensitive member described above, the drum of
electrically conductive material is inserted into a solution
of the photoconductor. Then, the component is removed
from the bath. After the removal, the component is wetted
with the solution of the coating material. The solvent
evaporates, leaving the coating material behind on the
surface of the component.
[0007] In order to insert the component into the bath
and to remove the component from the bath, either the
component or a tank comprising the bath may be moved
in a vertical direction. This can be done by means of a
spindle known to persons skilled in the art.
[0008] After the dip coating of the drum of electrically
conductive material, portions of the photoconductor layer
located close to the edges of the drum are removed in
order to avoid an abrasion of such portions in the oper-

ation of the reproduction device. Abraded particles of the
photoconductor layer might contaminate the reproduc-
tion device, thus adversely affecting the quality of repro-
duction and/or the functionality of the device.
[0009] To this end, at least one of the edges can be
wiped by means of first brushes rotating around an inner
circumference of the drum and second brushes rotating
around an outer circumference of the drum. The first and
second brushes can be provided inside a recess of a
support member and may be fixed to the support mem-
ber. The support member is rotated around an axis. A
solvent adapted to dissolve the photoconductor is sup-
plied to the recess through the axis. The action of the
brushes and the solvent together remove portions of the
photoconductor layer located below a surface of the sol-
vent.
[0010] A problem of the method of dip coating a com-
ponent according to the state of the art is that vibrations
generated in the vertical motion of the solvent tank or the
component to be coated may be transferred to the bath
and/or the component. Thus, an unevenness of the mo-
tion of the component relative to the surface of the bath
and/or wavelets on the surface of the bath may be gen-
erated, which may lead to an undesirable unevenness
of the thickness of the coating. In particular, in the for-
mation of photosensitive members for reproduction ma-
chines, circumferential non-uniformities which may re-
duce product yields by up to 45 % have been observed.
[0011] A problem of the method of wiping the edges
of the drum according to the state of the art is that, since
portions of the photoconductor layer below a level of the
solvent in the recess of the support member are removed,
a height of the portion of the photoconductor layer re-
moved from the inside and the outside of the drum, re-
spectively, is about equal. This, however, may be unde-
sirable in some applications. Instead, it may be desirable
to obtain a greater height of the removed portion of the
photoconductor layer on the inside of the drum.
[0012] It is an object of the present invention to provide
an apparatus for moving a member in a vertical direction
allowing a reduction of vibrations transferred to the mem-
ber. In particular, it is an object of the present invention
to provide an apparatus for dip coating a component
wherein vibrations of a tank for a coating solution and/or
the component to be coated can be reduced.
[0013] According to an aspect of the present invention,
this object is achieved by an apparatus for moving a
member comprising a spindle comprising a spindle nut.
The member is connected to a spindle nut. A damping
element is provided between the spindle nut and the
member. Advantageously, the damping element absorbs
vibrations generated in the operation of the spindle. Thus,
a transfer of vibrations from the spindle nut to the member
can be significantly reduced.
[0014] According to another aspect of the present in-
vention, this object is achieved by an apparatus for dip
coating a component. The apparatus comprises a tank
for a coating solution and a spindle. The spindle is adapt-
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ed to move one of the component and the tank in a vertical
direction. The one of the component and the tank is con-
nected to a spindle nut of the spindle. A damping element
is provided between the spindle nut and the one of the
component and the tank. Hence, the damping element
absorbs vibrations generated in the operation of the spin-
dle and helps reduce a transfer of the vibrations to the
tank and/or the component.
[0015] Advantageously, the damping element com-
prises a bushing supported by the spindle nut. The bush-
ing comprises a cylindrical portion and a protrusion run-
ning circularly around the cylindrical portion. Additionally,
the damping element comprises a housing comprising a
cylindrical opening. The cylindrical portion of the bushing
is provided inside the cylindrical opening. A damping ring
comprising an elastic material is provided between the
protrusion and the housing. In the operation of the appa-
ratus, the housing seats on the damping ring. Due to its
elasticity, the damping ring dampens vibrations of the
bushing, in particular longitudinal vibrations in a direction
parallel to a longitudinal axis of the cylindrical portion of
the bushing. Thus, a transmission of vibrations of the
bushing to the housing, in particular a transmission of
longitudinal vibrations, can be reduced.
[0016] Conveniently, a gap is provided between the
cylindrical portion of the bushing and inner walls of the
cylindrical opening of the housing. Thus, a direct contact
between the bushing and the housing which might allow
a transfer of vibrations from the bushing to the housing
can substantially be avoided.
[0017] Advantageously, the damping element further
comprises a linear bearing allowing a motion of the hous-
ing relative to the bushing in at least one direction sub-
stantially perpendicular to a longitudinal axis of the cy-
lindrical portion of the bushing. Thus, a mobility of the
housing relative to the bushing in a direction transverse
to the longitudinal axis can be increased, which helps
reducing a transmission of transverse vibrations of the
bushing to the housing.
[0018] Conveniently, the linear bearing comprises a
ring-shaped member coated with Teflon and provided
between the damping ring and one of the bushing and
the housing. Thus, a linear bearing having a low com-
plexity and a high robustness can be provided.
[0019] It is a further object of the present invention to
provide an apparatus for wiping an edge of a cylindrical
component allowing a different height of wiped portions
on the inside and the outside of the cylindrical compo-
nent.
[0020] According to an aspect of the present invention,
this object is achieved by an apparatus for wiping an edge
of a cylindrical component comprising a plurality of first
brushes arranged around an outer circumference of a
first support member. The first support member is rotat-
able around an axis. A plurality of second brushes is ar-
ranged around an inner circumference of a second sup-
port member connected to the first support member. The
cylindrical component is insertable between the first

brushes and the second brushes. A liquid supply is adapt-
ed to supply a liquid to the plurality of first brushes and
the plurality of second brushes. The plurality of first brush-
es is offset relative to the plurality of second brushes in
a direction of the axis. Due to the offset of the first brush-
es, the first brushes wipe a portion of the inside of the
cylindrical component having a different height than a
portion of the outside of the cylindrical component wiped
by the second brushes. The supply of the liquid to the
brushes allows bringing substantially only the wiped por-
tions of the cylindrical component into contact with the
liquid.
[0021] Conveniently, the liquid supply comprises a cup
provided above the first support member and having a
plurality of openings. Each of the openings is located
above one of the brushes. Thus, the liquid may flow from
the cup to the first brushes and thus can directly be sup-
plied to the first brushes.
[0022] Advantageously, the liquid supply further com-
prises a tube running along the axis. An outlet opening
of the tube is located above the cup. This arrangement
allows a convenient feeding of the liquid to the cup while
the first and second support members rotate.
[0023] Conveniently, each of the second brushes com-
prises a plurality of bristles. The bristles are inclined op-
posite a direction of rotation of the first and the second
support members and in a direction of insertion of the
cylindrical component into the apparatus. The inclined
arrangement of the bristles allows reduce a scratching
of the component by the bristles and increases an effec-
tiveness of the wiping.
[0024] Advantageously, the apparatus further com-
prises a contact ring located above the brushes. Thus, a
misarrangement of the bristles of the brushes may be
substantially avoided.
[0025] According to yet another aspect of the present
invention, a method of wiping an edge of a cylindrical
component comprises rotating a plurality of first brushes
around an inner circumference of the component. A plu-
rality of second brushes is rotated around an outer cir-
cumference of the component. A liquid is supplied to the
plurality of first brushes and the plurality of second brush-
es. A height of a first surface portion of the component
contacted by the first brushes is greater than a height of
a second surface portion of the component contacted by
the second brushes. Due to the supply of the liquid to the
brushes, and the different height of the surface portions
contacted by the first and the second brushes, respec-
tively, portions of a coating layer having a different height
may be removed from the inside and the outside of the
component.
[0026] Advantageously, the supply of the liquid com-
prises feeding the liquid to a cup provided above the plu-
rality of first brushes and having a plurality of openings.
Each of the openings is located above one of the first
brushes. Thus, an even distribution of the liquid over the
first brushes and a wetting of the first brushes can be
achieved.
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[0027] Conveniently, the bristles of the second brush-
es are inclined opposite a direction of rotation of the sec-
ond brushes and in a direction of insertion of said cylin-
drical component between the first brushes and the sec-
ond brushes. Thus, a scratching of the component during
the insertion of the component and during the rotation of
the brushes may be reduced significantly.
[0028] The invention will now be described in more de-
tail with respect to specific embodiments and the accom-
panying drawings referring to these embodiments,
wherein:

Fig. 1 shows a schematic cross-sectional view of an
apparatus for dip coating a component;

Fig. 2a shows a schematic cross-sectional view of
an apparatus for wiping an edge of a cylindrical com-
ponent; and

Fig. 2b shows a schematic top view of the apparatus
shown in Fig. 2a.

[0029] Fig. 1 shows a schematic cross-sectional view
of an apparatus 100 for dip coating a component 102.
The apparatus 100 comprises a tank 101 for a coating
solution 104. A spindle 111 is adapted to move the tank
101 in a vertical direction. The spindle 111 comprises a
shaft 105. The shaft 105 is provided with a thread ex-
tending along a substantial portion of a length of the shaft
105. A motor 112 is adapted to rotate the shaft 105 around
a substantially vertical axis 123 of the shaft 113. The
spindle 111 further comprises a spindle head 106 pro-
vided with a spindle nut 113. The shaft 105 extends
through the spindle nut 113. Additionally, the spindle may
comprise a frame adapted to prevent a rotation of the
spindle head 106 around the axis 123 (not shown).
[0030] If the shaft 105 is rotated by the motor 112, the
spindle nut 113 moves in a vertical direction parallel to
the axis 123. Depending on the direction of rotation of
the shaft 105, the spindle nut 113 may be moved upward
or downward. A speed of the motion of the spindle nut
113 can be controlled by varying a number of revolutions
of the motor 112, a greater number of revolutions yielding
a faster motion of the nut 113.
[0031] In some embodiments of the present invention,
the spindle nut 113 can comprise a ballscrew nut. As
persons skilled in the art known, a ballscrew nut com-
prises a plurality of balls running through the thread of
the shaft 105 and a corresponding chamfer inside the
nut 113. Advantageously, a ballscrew nut provides a low
frictional drag between the shaft 105 and the nut 113.
Moreover, a ballscrew nut can be preloaded, which al-
lows a significant reduction of a clearance of the nut 113.
Thus, a greater precision of the motion of the spindle nut
113 along the shaft 105 can be achieved.
[0032] The apparatus 100 further comprises a damp-
ing element 117 provided between the spindle nut 106
and the tank 101. The damping element 117 is adapted

to absorb vibrations which are generated as the spindle
nut 106 is moved by means of a rotation of the shaft 105.
[0033] The damping element 117 comprises a bushing
114. The bushing 114 is supported by the spindle nut
106. To this end, the bushing 114 and the spindle nut
106 can be screwed together by means of a plurality of
screws 107, 108. The bushing 114 comprises a substan-
tially cylindrical portion 116. A longitudinal axis of the
cylindrical portion 116 can be substantially identical to
the axis 123 of the shaft 105. The cylindrical portion 116
has a radius r. In a particular embodiment of the present
invention, the radius r has a value of about 89 mm. Ad-
ditionally, the bushing 114 comprises a protrusion 115
running circularly around the cylindrical portion 116. The
protrusion 115 can be provided at a lower end of the
bushing 116 and may comprise a substantially horizontal
top surface.
[0034] The damping element 117 further comprises a
housing 109. The housing 109 comprises a cylindrical
opening 118 having a radius R. A longitudinal axis of the
housing 109 can be substantially parallel to the axis 123
of the shaft 105. The cylindrical portion 116 of the bushing
114 is provided inside the cylindrical opening 118 of the
housing 109. The radius R of the housing 109 can be
greater than the radius r of the cylindrical portion 116 of
the bushing 114. In one particular embodiment of the
present invention, the radius R can have a value of about
92 mm. Thus, a gap d can be provided between the cy-
lindrical portion 116 and the inside wall of the cylindrical
opening 118. The housing 109 is connected with the tank
101 for the coating solution 104.
[0035] A damping ring 110 is provided between the
protrusion 115 of the bushing 114 and the housing 109.
The damping ring 110 may comprise an elastic material
configured to substantially absorb longitudinal vibrations
of the bushing 116 in the vertical direction. In one em-
bodiment of the present invention, the damping ring 110
can comprise polyurethane having a Shore hardness of
about 65° and a thickness of about 10 mm. An inner di-
ameter of the damping ring 110 can be about the same
as the radius r of the cylindrical portion 116 of the bushing
114. The damping ring 110 can cover the top surface of
the protrusion 115 completely.
[0036] In the operation of the apparatus 100, the
weight of the tank 101 and the housing 109 rests on the
damping ring 110. Thus, the damping ring 110 is com-
pressed by the weight force of the tank 101 and the hous-
ing 109. If the bushing 114 exhibits longitudinal vibra-
tions, the damping ring is additionally subjected to accel-
eration forces. Such forces may compress or relax the
damping ring 110. Thereby, energy of the vibration is
transferred to the damping ring 110 and dissipated there-
in. Thus, the longitudinal vibrations are dampened.
Hence, a transfer of the longitudinal vibrations of the
bushing 114 to the housing 109 and the tank 101 may
be significantly reduced.
[0037] Additionally, the damping element 117 can
comprise a linear bearing. The linear bearing can be pro-
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vided in the form of a ring-shaped member 111. The ring-
shaped member 111 can be adapted such that a friction
between a top surface of the ring-shaped member adja-
cent the housing 109 and the surface of the housing 109
is relatively low. Due to the low friction, the housing 109
and the bushing 114 may move relative to each other in
at least one direction substantially perpendicular to the
axis 123. In one specific embodiment of the present in-
vention, the top surface of the ring-shaped member is
coated with Teflon.
[0038] If the spindle nut 106 and the bushing 114 con-
nected thereto exhibit transversal vibrations having at
least one component in a direction perpendicular to the
axis 123, the bushing 114 moves transverse to the axis
123. Since the linear bearing allows a motion of the bush-
ing 114 and the housing 109 relative to each other, a
transmission of the motion of the bushing 114 to the hous-
ing 109 can be significantly reduced. Therefore, a trans-
mission of transverse vibrations of the spindle nut 106 to
the housing 109 and the tank 101 connected thereto may
be reduced significantly.
[0039] In the operation of the apparatus 100 for dip
coating, the tank 101 filled with the coating solution 104
is moved to a starting position wherein the spindle nut
106 is located in a lower portion of the shaft 105. This
can be done by operating the motor 112 to rotate the
shaft 105. Then, a component 102 to be coated is pro-
vided above the tank 101. To this end, the component
102 may be grasped by means of a picker arm 103 of a
type known to persons skilled in the art and moved to a
position above the tank 101.
[0040] In some embodiments of the present invention,
the apparatus 100 may be used in the formation of a
photosensitive member for a reproduction machine. In
such embodiments, the component 102 can comprise a
drum of an electrically conductive material, for example
a metal such as aluminum. The coating solution 104 can
comprise a solution of a photoconductor material, for ex-
ample an organic photoconductor such as an alkoxy/hy-
droxyl/halo gallium photogenerating component, where-
in alkoxy can be, for example, from 1 to about 25 carbon
atoms, from 2 to about 18 carbon atoms, from 2 to about
7 carbon atoms, and wherein halo comprises for example
chlorine. In one particular embodiment of the present in-
vention, the photoconductor material can comprise
(alkoxy/hydroxyl/chloro) gallium phthalocyanine pig-
ment. Additionally, the coating solution may comprise a
solvent such as n-Butyl Acetate or Tetrahydrofurane
(THF).
[0041] The tank 101 is moved upward in the vertical
direction by means of a rotation of the shaft 105. Due to
the motion of the tank 101, the component 102 is dipped
into the coating solution 104. The component 102 may
totally be inserted into the coating solution 104. In other
embodiments of the present invention, the insertion of
the component 102 into the coating solution 104 may be
only partial, leaving a portion of the component 102 ad-
jacent an upper edge thereof outside the coating solution

104.
[0042] Then, a direction of rotation of the shaft 105 is
reversed in order to move the spindle nut 106 back to its
starting position. Thus, the tank is moved downward and
the component 102 is pulled out of the coating solution
104. The surface of the component 102 is wetted with
the coating solution. Outside the tank 104, the solvent
evaporates, leaving the dissolved coating material be-
hind on the surface of the component 102. Thus, a layer
of the coating material is formed on the surface of the
component 102.
[0043] While the tank 101 is moved by means of a ro-
tation of the shaft 105, vibrations of the spindle nut 106
may be generated. The presence of the damping element
117 significantly reduces a transmission of such vibra-
tions to the tank 101. Thus, a formation of wavelets on
the surface of the coating solution 104 and an uneven-
ness of the motion of the component 102 relative to the
coating solution 104 may be reduced. Advantageously,
this helps improve a uniformity of the layer of the coating
material formed on the surface of the component 102
and increase a product yield.
[0044] In an apparatus for dip coating according to the
present invention, the tank 101 need not be connected
to the housing 109 of the damping element 117. In other
embodiments of the present invention, the tank 101 is
fixed and the component 102 is connected to the housing
109. In one embodiment of the present invention, a picker
arm similar to the picker arm 103 configured to grab the
component 102 is supported by the housing. In the op-
eration of the apparatus 100, the component 102 is
grabbed by the picker arm. Then, the picker arm is low-
ered towards the surface of the cleaning solution 104 by
rotating the shaft 105. Subsequently, the direction of ro-
tation of the shaft 105 is reversed to pull the component
102 out of the coating solution 104.
[0045] The present invention is not restricted to an ap-
paratus for dip coating, as described above. In other em-
bodiments, the present invention may be applied for mov-
ing an arbitrary member in a vertical direction. To this
end, the member may be connected to the housing 109
instead of the tank 101.
[0046] Figure 2a shows a schematic cross-sectional
view of an apparatus 200 for wiping an edge of a cylin-
drical component 230. A schematic top view of the ap-
paratus 200 is shown in figure 2b.
[0047] The apparatus 200 comprises a plurality of first
brushes 211, 212, 217, 218. The first brushes 211, 212,
217, 218 are arranged around an outer circumference of
a first support member 203. A plurality of second brushes
209, 210, 219, 220 are arranged around an inner circum-
ference of a second support member 202. The first sup-
port member 203 and the second support member 202
are connected to each other by a base 201. The base
201 and the support members 202, 203 connected there-
to are rotatable around an axis 206 in a direction of ro-
tation indicated by arrow 220.
[0048] Each of the first brushes 211, 212, 217, 218
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takes up a portion of the outer circumference of the first
support member included by a first center angle (ϕ, as
exemplarily shown in figure 2b for the brush 217. Simi-
larly, each of the second brushes 209, 210, 219, 220
takes up a portion of the inner circumference of the sec-
ond support member 202 included by a second center
angle γ (exemplarily shown for the brush 210 in figure
2b). In some specific embodiments of the present inven-
tion, the first center angle ϕ may have a value in a range
from about 30° to about 60°, a value in a range from about
40° to about 50°, or a value of about 45°. The second
center angle γ can have a value in a range from about
20° to about 60°, a value in a range from about 30° to
about 50°, or a value of about 40°. Advantageously,
greater values of the first center angle ϕ and the second
center angle y allow using the available area on the first
support member 203 and the second support member
202 more efficiently.
[0049] The apparatus 200 further comprises a liquid
supply 221 adapted to supply a liquid to the first brushes
211, 212, 217, 218 and the second brushes 209, 210,
219, 220. The liquid supply 221 comprises a cup 205.
The cup 205 has a round shape. The axis 206 runs
through a center of the cup 205. A fastener 208 secures
the cup 205 to the axis 206 and seals the bottom of the
cup 205, thus preventing a leakage of the cup 205. An
edge of the cup 205 is bent upward. At the edge of the
cup 205, a plurality of openings 213, 214, 215, 216 are
provided. Each of the openings 213, 214, 215, 216 is
located above one of the plurality of first brushes 211,
212, 217, 218. Each of the openings 213, 214, 215, 216
takes up a third center angle η, as exemplarily shown in
figure 2b for the opening 215. The third center angle η
can be greater than the first center angle ϕ. Thus, each
of the first brushes 211, 212, 217, 218 may be wetted
completely by the liquid flowing out of the respective one
of the openings 213, 214, 215, 216.
[0050] The first brushes 211, 212, 217, 218 are offset
with respect to the second brushes 209, 210, 219, 220
in a direction of the axis 206.
[0051] A height hi of an upper edge of the first brushes
211, 212, 217, 218 above the top surface of the base 201
can be greater than a height ho of an upper edge of the
second brushes 209, 210, 219, 220 above the top surface
of the base 201. Thus, the first brushes 211, 212, 217,
218 are offset upward by a height difference ∆h = hi - ho
with respect to the second brushes 209, 210, 219, 220.
The height difference ∆h can be about 5 mm.
[0052] In some embodiments of the present invention,
bristles of the second brushes 209, 210, 219, 220 can
be inclined opposite to the direction of rotation of the first
support member 203 and the second support member
202 connected by the base 201. In such embodiments,
an end of each of the bristles points backwards relative
to the direction of rotation indicated by the arrow 220.
More specifically, an angle β between a tangent of the
circumference of the second support member 202 and a
direction of a bristle of one of the second brushes 209,

210, 219, 220 located at the osculation point of the tan-
gent can have a value of less than 90°. In some specific
embodiments of the present invention, the angle β can
have a value in a range from about 50° to about 89°, a
value in a range from about 60° to about 80°, or a value
of about 70°. In further embodiments, the angle between
the bristles of the second brushes 209, 210, 219, 220
and the respective tangent may increase from a front end
of the brushes 209, 210, 219, 220 towards a backward
end thereof.
[0053] The bristles of the second brushes 209, 210,
219, 220 can also be inclined in a direction of insertion
of a cylindrical component 230 into the apparatus 200.
In the apparatus shown in figures 2a and 2b, the cylin-
drical component 230 can be inserted vertically between
the first brushes 211, 212, 217, 218 and the second
brushes 209, 210, 219, 220 from above. Hence, an angle
α between a vertical direction parallel to the direction of
the axis 206 and the direction of the bristles can have a
value of less than 90°. In one particular embodiment of
the present invention, the angle α can have a value of
about 85°.
[0054] Above the second brushes 209, 210, 219, 220,
a contact ring 204 can be provided. The contact ring 204
protrudes over the edge of the second support member
202 and protects the second brushes 209, 210, 219, 220.
Thus, a misarrangement of the bristles of the second
brushes 209, 210, 219, 220 may substantially be avoid-
ed.
[0055] Similar to the bristles of the second brushes
209, 210, 219, 220, bristles of the first brushes 211, 212,
217, 218 may also be inclined in the direction of insertion
of the component 230 and/or opposite the direction of
rotation of the apparatus 200 indicated by the arrow 220.
In other embodiments of the present invention, the bris-
tles of the first brushes 211, 212, 217 218 and/or the
bristles of the second brushes 209, 210, 219, 220 can
be arranged perpendicularly to the circumference of the
first support member 203 and the second support mem-
ber 202, respectively.
[0056] The bristles of the first brushes 211, 212, 217,
218 and/or the bristles of the second brushes 209, 210,
219, 220 may comprise nylon and can have a diameter
of about 0.15 mm.
[0057] In some embodiments of the present invention,
the cylindrical component 230 can comprise a blank of
a photosensitive member for a reproduction device com-
prising a drum of an electrically conductive material coat-
ed with a coating layer comprising a photoconductor. In
particular, the coating layer can comprise an organic pho-
toconductor, for example an alkoxy/hydroxyl/halo gallium
photogenerating component, wherein alkoxy can be, for
example, from 1 to about 25 carbon atoms, from 2 to
about 18 carbon atoms, from 2 to about 7 carbon atoms,
and wherein halo comprises for example chlorine. In one
particular embodiment of the present invention, the or-
ganic photoconductor can comprise (alkoxy/hydroxyl/
chloro) gallium phthalocyanine pigment. The present in-
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vention is, however, not restricted to such embodiments.
Instead, the apparatus 200 may be applied whenever it
is desirable to wipe a portion of a coating layer away from
a cylindrical component.
[0058] In the operation of the apparatus 200, a is fed
to the tube 207. The liquid flows out of the tube 207 into
the cup 205. Subsequently, the liquid flows out of the
openings 213, 214, 215, 216 onto the first brushes 211,
212, 217, 218 and fills a space between the first support
member 203 and the second support member 202. Thus,
the liquid is supplied to the first brushes 211, 212, 217,
218 and the second brushes 209, 210, 219, 220.
[0059] The liquid can comprise a solvent adapted to
dissolve at least one material of the coating layer provid-
ed on the cylindrical component 230. In embodiments of
the present invention wherein the cylindrical component
230 comprises a blank of a photosensitive member for a
reproduction device, the liquid may comprise n-Butyl Ac-
etate.
[0060] Once the space between the first support mem-
ber 203 and the second support member 202 is filled with
the liquid, the liquid may flow over the edge of the second
support member and/or the contact ring 204. Thus, a
level of the liquid in the apparatus 200 may be maintained
at a level close to the upper edge of the second brushes
209, 210, 219, 220.
[0061] In other embodiments of the present invention,
channels may be provided in the second support member
202. The channels may be provided at the upper edge
of the second brushes 209, 210, 219, 220, below the
contact ring 204. The channels may be substantially hor-
izontal or can be slightly inclined in a downward direction.
The liquid can flow out of the apparatus 200 through the
channels. Hence, the level of the liquid may be main-
tained lower than the height of the edge of the contact
ring 204.
[0062] The cylindrical component 230 is inserted into
the space between the first support member 203 and the
second support member 202 from above. A spacing be-
tween the first brushes 211, 212, 217, 218 and the second
brushes 209, 210, 219, 220 can be smaller than a diam-
eter of a wall of the component 230. Thus, the first brush-
es 211, 212, 217, 218 touch the inner circumference of
the component 230 and the second brushes 209, 210,
219, 220 touch the outer circumference of the component
230.
[0063] The component 230 can be maintained in a
fixed position while the apparatus 200 is rotated around
the axis 206. Thus, the first brushes 211, 212, 217, 218
rotate around the inner circumference of the component
230 and the second brushes 209, 210, 219, 220 rotate
around the outer circumference of the component 230.
[0064] The first brushes 211, 212, 217, 218 and the
second brushes 209, 210, 219, 220 exert a mechanical
force on portions of the component 230 adjacent its edge.
Additionally, the brushes 209-212, 217-220 supply the
liquid to the component 230.
[0065] Due to the inclined arrangement of the bristles

of the first brushes 211, 212, 217, 218 and/or the second
brushes 209, 210, 219, 220, a scratching of the compo-
nent 230 during the insertion of the component 230 into
the apparatus 200 and during the rotation of the appara-
tus 200 may be reduced compared to embodiments
wherein the bristles are arranged perpendicularly to the
circumference of the component 230.
[0066] Since the first brushes 211, 212, 217, 218 are
offset relative to the second brushes 209, 210, 219, 220
in the direction of the axis 206, a height of a first surface
portion on the inside of the component 230 contacted by
the first brushes 211, 212, 217, 218 is greater than a
height of a second surface portion of the component 230
on the outside of the component 230 contacted by the
second brushes 209, 210, 219, 220. Due to the supply
of the liquid to the first brushes 211, 212, 217, 218 and
the second brushes , it is insured that the liquid is brought
to the portions of the component touched by the brushes
209-212, 217-220, whereas a contact of the liquid with
the rest of the component may substantially be avoided.
Hence, it may advantageously be avoided that the liquid
affects a coating layer provided in portions of the com-
ponent other than those contacted by the brushes
209-212, 217-220.
[0067] Thus, portions of the coating layer on the inner
circumference of the component 230 and the outer cir-
cumference of the component 230 may selectively be
wiped off, a height of the removed portion of the coating
layer on the inner circumference being greater than a
height of the removed portion of the coating layer on the
outer circumference.

Claims

1. An apparatus (100) for dip coating a component
(102) comprising:

a tank (101) for a coating solution; and
a spindle (111) adapted to move one of said
component (102) and said tank (101) in a vertical
direction, said one of said component (102) and
said tank (101) being connected to a spindle nut
(113) of said spindle (111);

characterized by
a damping element (117) provided between said
spindle nut (113) and said one of said component
(102) and said tank (101).

2. An apparatus for dip coating according to claim 1,
wherein said damping element (117) comprises:

a bushing (114) supported by said spindle nut
(113), said bushing (114) comprising a cylindri-
cal portion (116) and a protrusion (115) running
circularly around said cylindrical portion (116);
a housing (109) comprising a cylindrical opening
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(118), said cylindrical portion (116) of said bush-
ing (114) being provided inside said cylindrical
opening (118);
a damping ring (110) comprising an elastic ma-
terial and being provided between said protru-
sion (115) and said housing (109).

3. An apparatus for dip coating according to claim 2,
wherein said damping element further comprises a
linear bearing (111) allowing a motion of said hous-
ing (109) relative to said bushing (114) in at least
one direction substantially perpendicular to a longi-
tudinal axis of said cylindrical portion (116) of said
bushing (114).

4. An apparatus (200) for wiping an edge of a cylindrical
component (230) comprising:

a plurality of first brushes (211, 212, 217, 218)
arranged around an outer circumference of a
first support member (203), said first support
member (203) being rotatable around an axis
(206); and
a plurality of second brushes (209, 210, 219,
220) arranged around an inner circumference
of a second support member (202) connected
to said first support member (203), said cylindri-
cal component (202) being insertable between
said first brushes (211, 212, 217, 218) and said
second brushes (209, 210, 219, 220);

characterized by
a liquid supply (221) adapted to supply a liquid to
said plurality of first brushes (211, 212, 217, 218)
and said plurality of second brushes (209, 210, 219,
220); and
said plurality of first brushes (211, 212, 217, 218)
being offset relative to said plurality of second brush-
es (209, 210, 219, 220) in a direction of said axis
(206).

5. An apparatus for wiping an edge of a cylindrical com-
ponent according to claim 4, wherein said liquid sup-
ply (221) comprises a cup (205) provided above said
first support member (203) and having a plurality of
openings (213, 214, 215, 216), each of said openings
(213, 214, 215, 216) being located above one of said
first brushes.

6. An apparatus for wiping an edge of a cylindrical com-
ponent according to claim 5, wherein said liquid sup-
ply (221) further comprises a tube (207) running
along said axis (206), an outlet opening of said tube
(207) being located above said cup (205).

7. An apparatus for wiping an edge of a cylindrical com-
ponent according to one of claims 4 to 6, wherein
each of said second brushes (209, 210, 219, 220)

comprises a plurality of bristles, said bristles being
inclined opposite a direction of rotation (220) of said
first (203) and second (202) support members and
in a direction of insertion of said cylindrical compo-
nent (230) into said apparatus.

8. A method of wiping an edge of a cylindrical compo-
nent (230) comprising:

rotating a plurality of first brushes (211, 212, 217,
218) around an inner circumference of said com-
ponent (230); and
rotating a plurality of second brushes (209, 210,
219, 220) around an outer circumference of said
component (230),

characterized by
supplying a liquid to said plurality of first brushes
(211, 212, 217, 218) and said plurality of second
brushes (209, 210, 219, 220); and
a height of a first surface portion of said component
(230) contacted by said first brushes(211, 212, 217,
218) being greater than a height of a second surface
portion of said component (230) contacted by said
second brushes (209, 210, 219, 220).

9. A method of wiping an edge of a cylindrical compo-
nent according to claim 8, wherein said supply of
said liquid comprises feeding said liquid to a cup
(205) provided above said plurality of first brushes
(211, 212, 217, 218) and having a plurality of open-
ings (213, 214, 215, 216), each of said openings
(213, 214, 215, 216) being located above one of said
first brushes (211, 212, 217, 218).

10. A method of wiping an edge of a cylindrical compo-
nent according to one of claims 8 and 9, wherein
bristles of said second brushes (209, 210, 219, 220)
are inclined opposite a direction of rotation (220) of
said second brushes (209, 210, 219, 220) and in a
direction of insertion of said cylindrical component
(230) between the first brushes (211, 212, 217, 218)
and the second brushes (209, 210, 219, 220).

Amended claims in accordance with Rule 86(2) EPC.

1. An apparatus (100) for dip coating a component
(102) comprising:

a tank (101) for a coating solution; and
a spindle (111) adapted to move one of said
component (102) and said tank (101) in a vertical
direction, said one of said component (102) and
said tank (101) being connected to a spindle nut
(113) of said spindle (111);

characterized by
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a damping element (117) provided between said
spindle nut (113) and said one of said component
(102) and said tank (101).

2. An apparatus for dip coating according to claim 1,
wherein said damping element (117) comprises:

a bushing (114) supported by said spindle nut
(113), said bushing (114) comprising a cylindri-
cal portion (116) and a protrusion (115) running
circularly around said cylindrical portion (116);
a housing (109) comprising a cylindrical opening
(118), said cylindrical portion (116) of said bush-
ing (114) being provided inside said cylindrical
opening (118);
a damping ring (110) comprising an elastic ma-
terial and being provided between said protru-
sion (115) and said housing (109).

3. An apparatus for dip coating according to claim 2,
wherein said damping element further comprises a
linear bearing (111) allowing a motion of said hous-
ing (109) relative to said bushing (114) in at least
one direction substantially perpendicular to a longi-
tudinal axis of said cylindrical portion (116) of said
bushing (114).
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