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Apparatus and methods for manipulating plates

@ An apparatus for aligning an edge, typically a leading
edge of a plate, in particular a printing plate or a
printing plate precursor, said apparatus comprising a
support (100) configured for supporting the plate on a
support surface, and intended to be located upstream
of a treatment station; at least two movable elements
(501, 502) arranged to be moved by an edge,
typically a leading edge, of the plate, said at least two
movable elements comprising a first and a second
movable element; a detection means (601, 602)
configured to detect a first and second measure
representative for a first and second position of the
first and second movable element, respectively, at
least one controllable component (100, 250)
configured to perform an action on the plate; and a
control means (700) configured to control the at least
one controllable component based on the first and
second measure.
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Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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Apparatus and methods for manipulating plates

Field of invention

The field of the invention relates to an apparatus and methods for manipulating plates, in particular
printing plates or printing plate precursors. More in particular the invention relates to an apparatus
and method for aligning a leading edge of a plate, and to an apparatus and method for moving a

plate, in particular a flexible plate.

Background

Printing plates need to be transported between various treatment stations. Examples of treatments
to which a printing plate may be subjected are: cutting, ablation, exposure to electromagnetic
radiation, developing, washing, brushing, rinsing, spraying, drying, irradiating, heating, cooling,
removing of material, treating with gases or liquids, sanding, cutting, treating with electromagnetic

waves and combinations thereof.

For flexographic printing automated movement of the plates has been used for the transport of the
plates inside the washing station and for preceding or following process steps. For example, plates
are moved from an imaging station to a curing station to a washer station. Known systems may use
conveyor belts. Further, a transport bar may be used to move a printing plate precursor, e.g.
through a washer station. To that end an area of the printing plate precursor may be provided with
a series of through-holes in a punching station. An example of a washer apparatus with a transport
bar system is disclosed in PCT application PCT/EP2019/060370 in the name of the applicant.

However, the use of conveyors and transport bar systems cannot be used in all parts of the process.

When transporting printing plates between different treatment stations, the printing plate may have
to be aligned and/or translated and/or rotated. Existing automated plate transport systems are not
suitable for all steps. Especially when a plate needs to be aligned and/or rotated often a human

operator may have to manipulate and position the plate.

Accordingly, there is a need in the art for improved systems for plate transport and alignment to

reduce operator handling.

Summary

The object of embodiments of the invention is to provide an apparatus and method for aligning an

edge, typically a leading edge of a plate, which are robust and simple and provide reliable results.
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According to a first aspect of the invention, there is provided an apparatus for aligning an edge of a
plate, in particular a printing plate or a printing plate precursor. The apparatus comprises a support,
at least two movable elements, a detection means, at least one controllable component and a
control means. The support is configured for supporting the plate in a support surface, and intended
to be located upstream of a treatment station, e.g. a washer station. The at least two movable
elements are arranged to be moved by the edge, typically the leading edge, of the plate. The at least
two movable elements comprise a first and a second movable element. The detection means is
configured to detect a first and second measure representative for a first and second position of the
first and second movable element, respectively. The at least one controllable component is
configured to perform an action on the plate. The control means is configured to control the at least

one controllable component based on the first and second measure.

By using at least two movable elements in combination with a detection means to detect a first and
second measure representative for a first and second position of the first and second movable
element, it can be determined whether or not the edge of the plate is aligned. This is a robust and
simple means which can be easily added to any support, and which provides reliable results. In that
manner the process can be faster and less handling by an operator is required. Further, compared to
prior art solutions where an edge is detected directly using e.g. an optical sensor, embodiments of
the invention have the advantage that - because the detection means detects a measure
representative for a position of a movable element — the detection means can be arranged so that it

is not influenced by changing environmental conditions such as an image on the plate.

Preferably, the at least two movable elements are arranged so that they protrade through said
support surface in a start position of the at least two movable elements. Such an embodiment has
the advantage that the movable elements will not be in the way of other components and that the
detection can be done below the support surface. However, in other embodiments, the movable
elements may be provided above the support surface, and the plate may then pass below the

movable elements.

Preferably, the at least one controllable component comprises a moving means configured to move
the plate over the support surface. In that manner, the movement of the plate can be controlled by
the control means in function of the first and second measure measured by the detection means.
For example, the moving means may be configured to rotate the plate around an axis perpendicular

on the support surface in order to improve the alignment, and once the difference between the first
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and the second measure is below a predetermined threshold, it may be determined that the plate is

aligned.

In a preferred embodiment, the moving means is configured to rotate the plate around an axis
perpendicular on the support surface and to translate the plate parallel to the support surface. The
control means may then be configured to first translate and/or rotate the plate until the edge is in
contact with the at least two movable elements, whereupon the plate may be further rotated until
the difference between the first and the second measure is below a predetermined threshold,

whereupon the plate may be further translated over or below the at least two movable elements.

Preferably, the at least two movable elements are at least two pivotable pins arranged to be pivoted
by the edge of the plate. Pivotable elements are easy to mount either in a support such that they
protrude through the support surface, or above the support, and the angle over which the pivotable

elements pivot, is a direct and accurate measure of the location of the contact point with the edge.

More preferably, the at least two pivotable pins comprise a first and a second pivotable pin, and the
detection means is configured to detect a first and second measure representative for a first and
second angle of the first and second pivotable pin. The at least two pivotable pins may extend
below and/or above the support surface, and the detection means, e.g. an angle detection means,
can be provided either below the support surface where it is not influenced by measurement
disturbing factors, or above the support at a distance of the support surface and preferably such that

it is not influenced by a characteristic, such as an image or color, of the plate.

In an exemplary embodiment, the at least two pins are arranged and configured such that they
orient themselves in an upstream direction, when untouched by the edge of the plate, preferably at
an angle between 15 and 75 degrees with respect to the support surface. In that manner, for
example, a pin can gradually move from a first start position in which the pin points in an upstream
direction (i.e. in a direction where the approaching edge is coming from) to a position
perpendicular on the support surface to a position where the pin is oriented in a downstream

direction and the plate can move over the pins.

In an exemplary embodiment, the at least two pivotable pins are movable between a start position
and an end position, and a biasing means, such as counterweights attached the at least two
pivotable pins or a spring means, is configured to exert a force in the upstream direction against the

edge of the plate, wherein optionally a further biasing means, such as a piston, is provided to force
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the at least two pivotable pins in the end position. Preferably, the end position is a position below

the support surface or well above the support surface in order to avoid damage.

In an exemplary embodiment, the at least two pivotable pins are pivotally arranged around a pivot
axis, and the pivot axis is located at a distance greater than 5 cm below or above the support
surface, preferably at a distance greater than 10 cm below or above the support surface. In that
manner, the edge can move over a relatively large distance over the support surface whilst
maintaining in contact with the pivotable pins. Indeed, the larger the distance between the pivot
axis and the support surface, the larger the distance over which the edge can move parallel to the
sapport whilst being in contact with the gradually pivoting pins. This will further improve the

accuracy of the alignment of the plate.

In a preferred embodiment, the at least two movable elements and the support are configured such
that the at least two movable elements can be moved below or well above the support surface or
flush with the support surface as the plate passes over or underneath the at least two movable
elements. Such an embodiment, is particularly advantageous when it is desired to first align a plate
which is moving in a machine transport direction, and to next move the plate further in the machine
transport direction, over the at least two movable element. However, in other embodiment, where
the at least one controflable component comprises e.g. a punching means, it may not be required
that the at least two movable elements can be moved below or well above the support surface. In
that case a punching action may take place when the difference between the first and the second
measure is below a predetermined threshold whereupon the plate may be removed without having

to pass over or below the at least two movable elements.

According to an exemplary embodiment, the suppott is a support table provided with at least two
slits through which the at least two movable elements protrude. When the movable elements are
pivotable pins, the slits may be dimensioned such that a pivotable pin can move from a rest
position where the pin is pointing in an upstream direction to a position where the pin points in a
downstream direction, and optionally to an end position where the pin is located below the support

surface or flush with the support surface.

According to an exemplary embodiment, each pivotable pin comprises a first elongate portion and

a second elongate portion, wherein the second elongate portion is at an angle between 120 and 175
degrees with respect to the first elongate portion. Preferably, the second elongate portion extends at
feast partially above the support surface when in a start position, while the first elongate portion

extends below the support surface.
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According to a preferred embodiment, the detection means is provided below the support surface.
In this manner the detection means is not disturbed by a changing environment such as the image
on the plate. For example, when the movable elements are pivotable pins, the detections means
may comprise an angle sensor for each pin, preferably arranged close to the pivot axis of the
pivotable pins. According to another embodiment, the detection means is provided above the

support surface, preferably such that it is not influenced by characteristics of the plate.

According to an exemplary embodiment, the support may be configured such that the support
surface is an inclined surface. Especially when the treatment station downstream of the movable
elements is a washer station, it may be advantageous to have a support sarface sloping slight

downward in the direction of the washer station.

According to an exemplary embodiment, the at least one controllable component comprises any

one or more of the following: a punching means, a plate coupling means, a plate gripping means.

According to an exemplary embodiment, the moving means comprises any one or more of the

following; at least one robotic arm, a set of rollers, a set of chains, a set of belts,

According to a preferred embodiment, the at least two movable elements are intended to engage
the leading edge of the plate and are used for aligning the plate such that the leading edge is
oriented substantially perpendicular to a machine transport direction in which the plate is intended

to move through the apparatus.

According to another exemplary embodiment, the at least two movable elements may be used for
centering the plate, wherein a side edge contacts one of the movable elements. For such an
embodiment, the moving means is preferably configured to translate the plate parallel to the
support surface in a direction perpendicular on the machine transport direction, wherein the control
means is configured to control the movement means until the measure for the pin which contacts

the side edge is within a predetermined range.

According to an exemplary embodiment, the moving means comprises an articulated operating arm
configured to translate and/or rotate the plate such that an edge thercof moves in the direction of
the at least two movable elements. Optionally, the moving means further comprises a plate
engagement means at an end of the articulate operating arm, said plate engagement means being

configured to contact the plate in such a way that a movement of the operating arm causes a sliding
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of the plate over the support surface. The plate engagement means may be a suction means, a
clamping means, or simply a head with a contact surface which is pressed against the plate. In the
latter case, the friction and/or adhesion between the contact surface and the plate may be sufficient

to be able to slide the plate over the support surface.

Preferably, the control means is configured to compare the first and the second measure, and to
determine that the edge of the plate is aligned or that the plate is centered if the difference between

the first and the second measure is smaller than a predetermined threshold.

Preferably, the distance between the first and the second movable element is in the range of 10 cm

to 1000 cm, preferably 10 to 500 cm, more preferably 10 to 100 cm.

In preferred embodiments two movable elements are used for aligning a leading edge. However,

also three or more movable elements may be used.

In further developed embodiments two movable elements may be provided for aligning a leading
edge of a plate moving in a machine transport direction, and one or two further movable elements
may be provided for centering the plate in a direction perpendicular to the machine transport
direction. When pivotable pins are used, the pins for aligning the leading edge may pivot in a plane
parallel to the machine transport direction and perpendicular on the support surface, while the
further one or more pins vsed for centering the plate may pivot in a plane perpendicular to the

machine transport direction and perpendicular to the support surface.

Preferably, the plate is a rectangular plate.

The detection means may comprise any one of the following: an optical detection means, a
proximity detection means, a pressure detection means, an electrical detection means, a magnetic
detection means, a mechanical detection means, a ferrous/non-ferrous metal detection means, or a
combination thereof. Examples of suitable detection means include an angle sensor, a proximity
switch, a photo-sensor, a mechanical switch, a magnetic switch, a camera, etc. In a preferred
embodiment the detections means comprise a first and a second detector to perform a detection at
the first and the second movable element, respectively. However, certain detection means such as a

camera could look both at the first and the second movable element.

In an embodiment where the at least one controllable component comprises a punching means, the
punching means may comprise a drive means configured to arrange one or more penetration

elements or perforating elements through or in an edge portion of the plate. The drive means may
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be e.g. a hammer arranged movably such that it can be engaged against the edge portion of the
relief plate precursor in order to arrange the one or more penetration elements or perforating

elements through or in an edge portion of the plate.

According to another aspect there is provided an apparatus for detecting or positioning an edge of a
plate, in particular a printing plate or a printing plate precursor, said apparatus comprising: a
support configured for supporting the plate in a support surface, and intended to be located
upstream of a treatiment station; at least one pivotable pin arranged to be moved by an edge of the
plate; a detection means configured to detect at least one measure representative for a position of
the at least one pivotable pin, wherein preferably the detection means is arranged below the
sapport surface, at least one controllable component configured to perform an action on the plate;
and a control means configured to control the at least one controliable component based on the at

least one measure. Preferably, the at feast one pivotable pin protrudes through said support surface.

Embodiments with a single pivotable pin may provide a simple and robust mechanism to detect an
edge of a plate, and in particular the movement of an edge of a plate as it moves against, and

optionally over or beneath the pivotable pin.

Any one of the features of the pivotable pin, the detection means, the controllable component, the
sapport, and the control means, described above may also be used in embodiments of the last

aspect.

According to an aspect of the invention there is provided a system comprising the apparatus of any
one of the above described embodiments and a treatment station downstream of the support and

configured for receiving the aligned plate.

According to an exemplary embodiment, the treatment in the treatment station is selected from the
group comprising washing, brushing, rinsing, spraying, drying, frradiating, developing, heating,
cooling, removing of material, treating with gases or liquids, sanding, cutting, treating with

electromagnetic waves, ablation, measuring, and combinations thereof.

According to an exemplary embodiment, the treatment in the treatment station is a heat treatment
resulting in a liquefied part of a relief plate precursor followed by contacting the liquefied part with
a moving acceptor material, such as a web, a non woven material, or a foil to which molten

material adheres, and continuously removing the liquefied part with the acceptor material.
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According to a further aspect, there is provided a method for aligning an edge, typically a leading
edge of a plate, the method comprising the steps of:
- providing of a plate with at least one substantially linear edge, typically a leading edge,
- coupling the plate to a moving means,
- moving the plate over a support surface such that the edge is touching at least two movable
elements;
- detecting a position of the at least two movable elements;

- controlling the moving means based on the result of the detecting.

The movable elements may have any one or more of the features described above. Preferably, the

movable elements are pivotable elements.

Preferably, the at least two movable elements are arranged so that they protrude through the
support surface in a start position of the at least two movable elements, wherein during the moving
step the at least two movable elements move from said start position to an end position.
Alternatively, the at least two movable elements may be arranged above the support surface and

may move upward when moving from a start position to an end position.

Optionally, the plate is decoupled from the moving means when is has been detected that the
movement of the at least two movable elements caused by the leading edge is substantially the

same.

Preferably, the step of controlling the moving means based on the result of the detecting comprises
rotating and/or translating the plate until a difference in position between a first and a second

movable element of the at least two movable elements is smaller than a predetermined threshold.

Preferably, the plate is a printing plate or a printing plate precursor. However the method may also

be useful for other plates such as a printed circuit board, a card board, a piece of metal or wood etc.

Preferably, the step of moving comprises moving the plate such that its leading edge contacts the at
least two movable elements, and the method further comprises feeding the plate to a treatment unit,
when it is detected that a difference in position between a first and a second movable element of

the at least two movable elements is smaller than a predetermined threshold.

Preferably, the at least two movable elements are moved below or well above the support surface

s0 as to be located above the plate, as the plate is fed to the treatment unit.
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In a possible embodiment, the method further comprises centring the plate with respect to an
entrance of a treatment unit arranged downstream of the at least two movable elements. Optionally,
the at least two movable elements comprise a first pair of movable elements and a third movable
element, and the step of moving comprises moving a leading edge against the first pair of movable
elements and moving a side edge of the plate against the third movable element, respectively. In
that manner, both an alignment of the leading edge as well as a centring of the plate can be

achieved.

The object of further embodiments of the invention is to provide a system and method for moving
a flexible plate, in particular a printing plate or a printing plate precursor, over a support surface in
the direction of a treatment station, such as a washer station, and more in particular a system and

method which allow the plate to be slid over the support surface in an improved manner.

According to an aspect there is provided a system for moving a flexible plate, in particular a
printing plate or a printing plate precursor, over a support surface in the direction of a treatment
station. The system comprises a support, an articulated operating arm and a control means. The
support, typically a table, is configured for supporting the plate on a support surface thereof, and
intended to be located upstream of the treatment station. The articulated operating arm extends
substantially parallel to the support surface and comprises at least a first segment and a second
segment. The first segment has a first end which is rotatably connected to said second segment
around a first rotation axis which is substantially perpendicular to the support surface, and a second
end provided with a plate engagement means configured to contact the plate in such a way that a
movement of the operating arm causes a sliding of the plate over the sapport surface. The second
segment is rotatable around a second rotation axis which is substantially perpendicular to the
support surface. The control means is configured to control the plate engagement means, and to
control the rotation of the first and second segment of the articulated operating arm, such that the

plate is slid over the support surface in the direction of the treatment station.

Such an articulated operating arm allows the plate to be slid, i.e. moved or pushed or pulled, over
the support surface, whilst allowing the plate to be rotated around a first movable rotation axis and
a second fixed rotation axis, resulting in any desired movement pattern of the plate. Preferably, the
plate is not lifted; on the contrary it is preferred that the plate engagement means presses the plate

against the support surface during the sliding of the plate over the support surface.
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Preferably, the plate engagement means is configured to couple the first segment to the plate by
suction, adhesion or by friction or combinations thereof. Preferably, the plate engagement means

rests on the plate by gravity.

In an exemplary embodiment, the plate engagement means comprises one or more suction cups,
preferably at least two suction cups. In a preferred embodiment, each suction cup has a portion
intended to be in contact with the plate, said portion being made of a porous material, preferably a
porous metal, ceramic or plastic. Preferably the portion intended to be in contact with the plate is

substantially flat.

In another exemplary embodiment, the plate engagement means comprises one or more contact
heads, preferably at least two contact heads, each head having a contact surface configured to be
pushed against the plate. The control means may then configured to push the one or more contact
heads against the plate such that the friction and/or adhesion between the one or more contact
surfaces and the plate allows a sliding of the plate over the support surface by means of the
operating arm. For example, the contact surface could be made of a material which “sticks” to the
plate when a pressure is applied without causing marks on the plate. For example, pressure

sensitive adhesives can be attached to the engagement means.

Preferably, the control means is configured to control the articulated arm such that a rotation over
substantially 90° is performed whilst pulling or pushing the plate toward the treatment station. In
that manner the orientation of the plate can be changed from a position where the shortest direction
of the plate is directed in a machine transport direction to a position where the longest direction of
the plate is directed in the machine transport direction, or vice versa. Especially for large plates this

may be useful when a plate is transported e.g. from an exposure station to a washer station.

In an exemplary embodiment the support is a table provided with a plurality of holes, and the
system further comprises a blowing means configured for blowing a gas through said holes in the
direction of a plate supported on the table in order to lower the friction between the plate and the
table. In this way the force needed to do the sliding of the plate over the support surface may be
lower. Preferably the blowing will be done over the entire contact surface between the support

surface and the plate.

According to an exemplary embodiment, the support comprises a passive ball transfer conveyor
comprising a plurality of rotatably mounted balls protruding out of the support surface. The

plurality of balls may be arranged along a regular grid, e.g. at equal distances of each other seen in
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a machine transport direction. Preferably, a distance between adjacent balls of the plurality of balls
is between 5 and 50 cm. Preferably, a diameter of the plurality of balls is between 5 and 50 mm.
Preferably, the plurality of balls protrude out of the support surface over a height which is smatler
than 10 mm, preferably smaller than 5 mm, for example between 1 and 4 mm. Preferably, the
support surface in between the plurality of balls is a flat surface. Preferably, the plate engagement
means rests on the plate by gravity. When a ball is present below the plate engagement means, the
plate engagement means may be slightly move upward when moving over a ball. However, as the

plates are typically compressible sach upward movement is usually negligible.

According to an exemplary embodiment, the support comprises at least a first and a second table
portion, wherein the treatment station is a second treatment station, and wherein a first treatment
station is located at an edge of the first table portion wherein said second table portion is located
downstream of said first table portion as seen in a machine transport direction towards the second
treatment station, wherein said first table portion is movable, preferably hinged, such that it can be
removed or folded away for allowing an operator to access the first treatment station. Optionally,
the support further comprises a third table portion located downstream of the second table portion,
wherein the second treatment station is located at an edge of the third table portion. The third table
portion may be movable, preferably hinged, such that it can be removed or folded away for

allowing an operator to access the second treatment station.

The control means may comprises a first actuation means for controlling the rotation of the first
segment with respect to the second segment, and a second actuation means for controlling the

rotation of the second segment around the second rotation axis.

Preferably, the plate engagement means is arranged to be rotatable around a third rotation axis
perpendicular on the support surface. The control means may then comprise an actuating means
configured for rotating the plate engagement means around the third rotation axis. This will allow
the couple the plate engagement means in any desired direction to the plate which may improve the
forces exerted on the plate whilst sliding the plate over the support surface. For example, when the
plate engagement means comprises two or more contact heads or suction cups arranged on a
bracket, this will allow a positioning such that the bracket is perpendicular on the machine

transport direction.

Preferably, at least the plate engagement means is movable in a direction perpendicular to the
support surface between a contact position in which the plate engagement means is in contact with

the plate and a non-contact position in which the plate engagement means is at a distance above the
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plate. In an exemplary embodiment only the plate engagement means is movable and not the arm
segments. In another embodiment the entire operating arm may be movable in a direction
perpendicular on the support surface. The control means may then comprise an actuating means
configured for moving at least the plate engagement means, and optionally the entire operating arm

between the contact position and the non-contact position.

According to an exemplary embodiment, the control means is configured to control the operating
arm in a first operational mode such that the following sequence of steps is performed:
- coupling the plate engagement means to the plate in a first location of the plate;
- moving the plate according to a first trajectory; the first trajectory may be e.g. a substantial
linear movement;
- decoupling the plate engagement means from the plate;
- coupling the plate engagement means to the plate in a second location of the plate different
from the first location;
- moving the plate according to a second trajectory; optionally the moving of the plate
according to a second trajectory involves a rotation of the plate over substantially 90
degrees.

Such an operational mode may be preferred for large plates which need to be rotated.

The first location may be a location near a leading edge of the plate, preferably substantially in the
middle of the leading edge of the plate. The second location may be located on one side of a centre
line of the plate, preferably in quarter, e.g. a leading quarter, closest to the second rotation axis. By
choosing such locations the forces will be well distributed when e.g. the first trajectory is a linear

movement in the machine transport direction and the second trajectory is a rotation.

According to an exemplary embodiment, the control means is configured to control the operating
arm in a another operational mode such that the following sequence of steps is performed:

- coupling the plate engagement means to the plate;

- moving the plate according to a trajectory involving a rotation and/or translation of the

plate;

- decoupling the plate engagement means from the plate.
In other words, it is also possible to move the plate in a continuous movement without changing
the coupling location. Especially for smaller plates or for a linear movement such an operational

mode may be preferred.
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Preferably, the control means is configured to control the operating arm in function of the size of
the plate. For example, the control means may be configured to determine if the plate is larger than
a predetermined size, and to perform the sequence of steps of the first operational mode mentioned
above, if it is determined that the plate is larger than the predetermined size, and to perform the
sequence of steps of the other operation mode mentioned above, if it is determined that the plate is

not larger than the predetermined size.

In an exemplary embodiment, the system further comprises a detection assembly configured for
detecting a measure representative for a position of the plate, wherein the control means is
configured for controlling the plate engagement means and/or the rotation of the first and/or second
segment in function of the measure detected by the detection assembly. The detection assembly
may be configured to detect if the plate is correctly aligned at the entry of the treatment station. For
example, an embodiment of an apparatus with movable elements as described above may be used

for this purpose.

Preferably, the articulated operating arm and the control means are configured for moving plates
having a weight between 6 and 30 kg, i.e. relatively heavy plates which during the movement are

resting on the support surface.

According to another aspect there is provided a method for moving a flexible plate, in particular a
printing plate or a printing plate precursor, over a support surface in the direction of a treatment
station, such as a washer station, said method comprising the steps of:

- supporting the plate on a support surface located upstream of the treatment station;

- sliding the plate over the support surface using an articulated operating arm extending
substantially parallel to the support surface and comprising at least a first segment with a
plate engagement means and a second segment rotatably connected to said first segment
around a first rotation axis which is substantially perpendicular to the support surface, said
second segment being rotatable arotind a second rotation axis which is substantially
perpendicular to the support surface; wherein preferably the plate engagement means
engage the plate by friction, adhesion and/or by suction;

- controlling the rotation of the first and second segment of the articulated operating arm,

such that the plate is slid over the support surface in the direction of the treatment station.

In an exemplary embodiment, the step of controlling is done such that the following sequence of
steps is performed: coupling the plate engagement means to the plate in a first location of the plate;

moving the plate according to a first trajectory; decoupling the plate engagement means from the
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plate, coupling the plate engagement means to the plate in a second location of the plate different
from the first location; moving the plate according to a second trajectory. Preferred features
relating to this sequence have been explained above for embodiments of the system and are also

applicable for the method.

In an exemplary embodiment, the step of controlling is done such that the following sequence of
steps is performed: coupling the plate engagement means to the plate; moving the plate according
to a trajectory involving a rotation and/or a translation of the plate; decoupling the plate

engagement means from the plate.

Preferably, the step of controlling involves a controlling of the operating arm in function of the size
of the plate. For example, if the plate is larger than a predetermined size, a first sequence of steps
may be performed, and if it is determined that the plate is not larger than the predetermined size,

and a second sequence of steps may be performed.

Optionally, the method further comprises a step of detecting a measure representative for a position
of the plate, wherein the step of controlling comprises controlling the rotation of the first and/or
second segment in function of the detected measure. The detecting may comprise detecting if the

plate is correctly aligned at the entry of the treatment station.

Brief description of the figures

The accompanying drawings are used to illustrate presently preferred non limiting exemplary
embodiments of the apparatus, system and method of the present invention. The above and other
advantages of the features and objects of the invention will become more apparent and the
invention will be better understood from the following detailed description when read in

conjunction with the accompanying drawings, in which:

Figure 1 is a schematic perspective view of an exemplary embodiment of a system for moving a
printing plate;

Figure 2 is a schematic perspective view of an exemplary embodiment of another system for
moving a printing plate, where the operating arm is in a position for rotating the plate;

Figure 3 is a very schematic top view of the exemplary embodiment of figure 2 illustrating a
trajectory followed by a large printing plate;

Figure 4 is another schematic perspective view of the exemplary embodiment of figure 2, with the

operating arm is in a position for coupling to a small plate;
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Figure 5 is a very schematic top view of the exemplary embodiment of figure 4 illustrating a
trajectory followed by a small printing plate;

Figures 6A and 6B are perspective views of a plate engaging means in an upper position and a
lower position, respectively;

Figures 7A and 7B illustrate a top view of a exemplary embodiment of a table and a cross section
of a portion of the table, respectively;

Figures 8A-8B illustrate perspective views of a plate moving through an exemplary embodiment of
an apparatus for aligning a leading edge of a plate;

Figure 9 is a schematic perspective view of an exemplary embodiment of an apparatus for aligning
a leading edge of a plate;

Figure 10 is a schematic top view of another embodiment of an apparatus for aligning and/or
centring a plate; and

Figure 11 is a schematic side view of another exemplary embodiment of an apparatus for aligning a

leading edge of a plate;

Detailed description of embodiments

Figure 1 illustrates a system for moving a flexibie plate P, in particular a printing plate or a printing
plate precursor, over a support surface 106 from a first treatment station S1 (shown schematically
as a rectangle) in the direction of a second treatment station S2 (shown schematically as a
rectangle), sach as a washer station. The system comprises a support 100, an articulated operating
arm 200 and a control means 410, 420, 430. The support 100, typically a table, is contigured for
supporting the plate P on the support surface 106 of the table 100. The table 100 is located
upstream of the second treatment station S2. The articulated operating arm 200 extends
substantially parallel to the support surface 106 and comprises at least a first segment 210 and a
second segment 220. The first segment 210 has a first end 211 which is rotatably connected to said
second segment 220 around a first rotation axis Al which is substantially perpendicular to the
sapport surface 106, and a second end 212 provided with a plate engagement means 250
configured to contact the plate P in such a way that a movement of the operating arm 200 causes a
sliding of the plate P over the support surface 106. The second segment 220 is rotatable around a
second rotation axis A2 which is substantially perpendicular to the support surface 106. The
control means 410, 420, 430 is configured to control the plate engagement means, and to control
the rotation of the first and second segment 210, 220 of the articulated operating arm 200, such that
the plate is slid over the sapport surface 106 in the direction of the second treatment station S2.
Using the arm 200, the plate P can be slid, i.e. moved or pushed or pulled, over the support surface
106, whilst the plate P may be rotated around a first movable rotation axis Al and a second fixed

rotation axis A2, resulting in any desired movement pattern of the plate. Preferably, the weight of
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the plate engagement means 250 rests on the support surface 106 during the sliding of the plate

over the sapport surface 106, and thus exerts a downward force on the plate P.

Preferably, the plate engagement means 250 is configured to couple the first segment to the plate
by suction, adhesion or by friction or combinations thereof. Preferably, the plate engagement

means rests on the plate by gravity.

In the illustrated embodiment, the support comprises a first table portion 110, a second table
portion 120 and a third table portion 130. The first treatment station S1 is located at an edge of the
first table portion 110. The second table portion 120 is located downstream of said first table
portion 110 as seen in a machine transport direction towards the second treatment station S2. The
first table portion 110 is hinged around a pivot axis AT1, such that it can be folded away for
allowing an operator to access the first treatment station S1. The third table portion 130 is located
downstream of the second table portion 120, and the second treatment station S2 is located at an
edge of the third table portion 130. The third table portion 130 is hinged around a pivot axis AT3,

such that it can be folded away for allowing an operator to access the second treatment station S2.

The control means comprises a first actuation means 410 for controlling the rotation of the first
segment 210 with respect to the second segment 220, and a second actuation means 420 for
controlling the rotation of the second segment 220 around the second rotation axis A2. The plate
engagement means 250 is arranged to be rotatable around a third rotation axis A3 perpendicular on
the support surface 106. The control means comprise an actuating means 430 configured for
rotating the plate engagement means 250 around the third rotation axis A3, This will allow the
couple the plate engagement means 250 in any desired direction to the plate P which may improve

the forces exerted on the plate whilst sliding the plate over the support surface 106.

Either the plate engagement means 250 or the entire arm 200 may be movable in a direction
perpendicular to the support surface 106 between a contact position in which the plate engagement
means 250 is in contact with the plate and a non-contact position in which the plate engagement
means 250 is at a distance above the plate. The control means may then comprise an actuating
means (not shown) configured for moving at least the plate engagement means 250, and optionally

the entire operating arm 200 between the contact position and the non-contact position.

Figure 2 illustrates an exemplary embodiment similar to the embodiment of Figure 1 in which
identical or similar parts have been indicated with the same reference numerals. Figure 2 illustrates

that the control means may configured to control the articulated arm 200 such that a rotation of the
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plate P over substantially 90° is performed whilst pulling or pushing the plate P from the first
treatment station S1 to the second treatment station S2. In Figure 2 a large plate P is shown for
which the orientation of the plate is changed from a position where the shortest direction of the
plate is directed in a machine transport direction when coming from station S1 to a position where
the longest direction of the plate is directed in the machine transport direction when entering S2.
For example, the first station S1 may be an exposure station and the second station S2 may be a

washer station.

Figure 3 illustrates an example of a first operational mode for the embodiment of Figure 2, where
the following sequence of steps is performed:
- coupling the plate engagement means 250 to the plate P in a first location LC1 of the plate,
see positon | of the plate on the left of Figure 3;
- moving the plate P according to a first trajectory T1, here a substantial linear movement;
- decoupling the plate engagement means 250 from the plate; this is done in a second
position 2 of the plate;
- coupling the plate engagement means 250 to the plate in a second location LC2 of the plate
different from the first location, whilst the plate is still in the second position 2;
- moving the plate according to a second trajectory T2 comprising a rotation of the plate
over substantially 90 degrees, see positions 3 and 4 illustrated in Figure 3.

Such an operational mode may be used for large plates P which need to be rotated.

The first location LC1 is a location near a leading edge LE of the plate P, preferably substantially
in the middle of the leading edge LE of the plate. The second location L.C2 is located on one side
of a centre line L1, L2 of the plate, preferably in a leading quarter Q, closest to the second rotation

axis A2 (see Figure 2). By choosing such locations the forces will be well distributed.

Figure 4 illustrates the embodiment of Figure 4 in a different position of the operating arm 200.
Figure 2 illustrates that the control means may configured to control the articulated arm 200 such
that for a small plate P only one of the suction means of the plate engagement means 250 (see also

the description below of Figures 6A and 6B) is used.

Figure 5 illustrates an example of a second operational mode for the embodiment of Figures 2 and
4, where the following sequence of steps is performed:

- coupling the plate engagement means to the plate, see plate positon 1’ in Figure 5;

- moving the plate according to a trajectory involving a rotation and translation of the plate;

see plate positons 2° and 3’ in Figure 5;
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- decoupling the plate engagement means from the plate, see plate positon 4” in Figure 5;.
In other words, here the plate P follows a continuous movement without changing the coupling

location. Especially for smaller plates such an operational mode may be preferred.

Preferably, the control means is configured to control the operating arm 200 in function of the size
of the plate P. For example, the control means may be configured to determine if the plate is larger
than a predetermined size, and to perform the sequence of steps of Figure 3, if it is determined that
the plate is larger than the predetermined size, and to perform the sequence of steps of Figure 5, if

it is determined that the plate is not larger than the predetermined size.

Figures 6A and 6B illustrate an exemplary embodiment of a suitable plate engagement means 250.
The plate engaging means 250 comprises a bracket 253 on which two suction cups 251, 252 are
arranged. In a preferred embodiment, each suction cup 251, 252 has a portion with a flat lower side
intended to be in contact with the plate and made of a porous material, e.g. a porous metal, ceramic
or plastic. However, as set out in the summary also other plate engagement means 250 may be
used. For example the suction cups 251, 252 may be replaced with two contact heads, each head
having a contact surface configured to be pushed against the plate. The control means may then
configured to push the one or more contact heads against the plate such that the friction and/or
adhesion between the heads and the plate allows a sliding of the plate over the support surface 106

by means of the operating arm 200.

In Figures 6A and 6B, the plate engagement means 250 is movable in a direction perpendicular to
the support surface 106 between a contact position in which the plate engagement means 250 is in
contact with the plate and a non-contact position in which the plate engagement means 250 is at a
distance above the plate. The control means comprise an actuating means 440 configured for
moving the plate engagement means 250, between the contact position and the non-contact

position.

In the embodiments of Figures 1-5, the support table 100 may be provided with a plurality of holes
(not shown), and the system may further comprises a blowing means (not shown) configured for
blowing a gas through said holes in the direction of a plate P supported on the table 100 in order to
fower the friction between the plate P and the table 100. In this way the force needed to do the
sliding of the plate over the support surface 106 may be lower. 1n addition or alternatively, as
illustrated in Figures 7A and 7B, the table 100 may comprise a passive ball transfer conveyor
comprising a plurality of rotatably mounted balls 105 protruding out of the support surface 106.

The plurality of balls 105 may be arranged along a regular grid, e.g. at equal distances of each
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other seen in a machine transport direction. Preferably, a distance between adjacent balls 105 of
the plurality of balls is between 5 and 50 cm. Preferably, a diameter of the plurality of balls 105 is
between 5 and 50 mm. Preferably, the plurality of balls 105 protrude out of the support sarface 106
over a height which is smaller than 10 nun, preferably smaller than 5 mm, for example between 1

and 4 mm. Preferably, the support surface 106 in between the plurality of balls 105 is a flat surface.

Optionally, the system of Figures 1-6 further comprises a detection assembly configured for
detecting a measure representative for a position of the plate, and the control means is configured
for controlling the plate engagement means 250 and/or the rotation of the first and/or second
segment 210, 220 in function of the measure detected by the detection assembly. The detection
assembly may be configured to detect if the plate is correctly aligned at the entry of the second

treatment station S2. An embodiment of a possible detection assembly will be described below.

Preferably, the articulated operating arm 200 and the control means 410, 420, 430 440 are
configured for moving plates having a weight between 6 and 30 kg, i.e. relatively heavy plates

which during the movement are resting on the support surface 106.

Figures 8A-8C and Figure 9 illustrate a first exemplary embodiment of an apparatus for aligning an
edge of a plate P, in particular a printing plate or a printing plate precursor. Figures 8A-8C
illustrate consecutive method steps, and Figure 9 illastrates a partially cat perspective view to
better illustrate a movable element 501, 502 of the apparatus. The apparatus comprises a support
100, here a table, two movable elements 501, 502, a detection means 601, 602, at least one
controllable component 200 (e.g. the operating arm 200 illustrated in the Figuares 1-6) and a control
means 700. The support 100 is configured for supporting the plate in a support surface 106, and is
intended to be located upstream of a treatiment station, e.g. the second station S2 illustrated
schematically in Figures 1 and 2. The two movable elements 501, 502 are arranged to be moved by
the leading edge LE of the plate P. The two movable elements comprise a first and a second
movable element 501, 502. The detection means 601, 602 is configured to detect a first and second
measure representative for a first and second position of the first and second movable element,
respectively. The at least one controllable component 200, e.g. a moving means, is configured to
perform an action on the plate. The control means 700 is configured to control the at least one
controllable component based on the first and second measure. For example, the movement of the
plate P can be controlled by the control means in function of the first and second measure
measured by the detection means 601, 602. For example, the moving means 200 may be

configured to rotate the plate around an axis perpendicular on the support surface 106 in order to
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improve the alignment, and once the difference between the first and the second measure is below

a predetermined threshold, it may be determined that the plate is aligned.

The moving means 200 may be configured to rotate the plate around an axis perpendicular on the
support surface 106 and to translate the plate parallel to the support surface 106. The control means
may then be configured to first translate and/or rotate the plate until the edge is in contact with the
at least two movable elements, whereupon the plate may be further rotated until the difference
between the first and the second measure is below a predetermined threshold, whereupon the plate

may be further translated over or below the at least two movable elements.

The movable elements 501, 502 are arranged so that they protrude through the support surface 106
in a start position Ps of the movable elements 501, 502. Such an embodiment has the advantage
that the movable elements will not be in the way of other components and that the detection can be

done below the support surface 106,

In the embodiment of figures 8A-C and 9, the movable elements 501, 502 are two pivotable pins
arranged to be pivoted by the edge of the plate. Pivotable elements are easy to mount either in a
support such that they protrude through the support surface 106, or above the support, and the
angle over which the pivotable elements pivot, is a direct and accurate measure of the location of
the contact point with the edge. The detection means 601, 602 is configured to detect a first and
second measure representative for a first and second angle of the first and second pivotable pin
501, 502. The pivotable pins 501, 502 extend partially below and partially above the support
surface 106 in a start position Ps, and the detection means 601, 602, e.g. an angle detection means,
is provided below the support surface 106 where it is not inflaenced by measurement disturbing

factors.

In the start position Ps before being touched by the edge of the plate, the at least two pins 501, 502
are oriented i an upstream direction Du, see Figure 8A and 9, preferably at an angle between 15
and 75 degrees with respect to the support surface 106. In that manner, for example, a pin can
gradually move from the start position Ps in which the pin points in the upstream direction Du to a
position perpendicular on the support surface 106 to an end position Pe where the pin is oriented in

a downstream direction Dd and the plate can move over the pins, see Figure 8C and 9.

A biasing means, here a counterweight 505 attached each pivotable pin 501, 502, is configured to
exert a force in the upstream direction Du against the edge of the plate. An optional further biasing

means, here a piston 520, is provided to force the pivotable pins 501, 502 in the end position Pe,
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e.g. when the pins are not used. Preferably, the end position Pe is a position below the support

sarface 106 in order to avoid damage.

The pivotable pins 501, 502 are pivotally arranged around a pivot axis A, and the pivot axis is
located at a distance greater than 5 cm below or above the support surface 106, preferably ata
distance d greater than 10 cm below or above the support surface 106. In that manner, the plate P
can move over a relatively large distance over the support surface 106 whilst maintaining in
contact with the pivotable pins 501, 502. This will further improve the accuracy of the alignment of

the plate.

The support 100 is a support table provided with two slits 101, 102 through which the two
pivotable pins 501, 502 protrude. The slits 501, 502 are elongate slits dimensioned such that a
pivotable pins can move from a start position Ps where the pin is pointing in an upstream direction
Du to a position where the pin points in a downstream direction Dd, and optionally to an end
position Pe where the pin is located below the support surface 106 or flush with the support surface

106.

Each pivotable pin comprises a first elongate portion 510 and a second elongate portion 511,
wherein the second elongate portion 511 is at an angle between 120 and 175 degrees with respect
to the first elongate portion 510. The second elongate portion 511 extends at least partially above
the support surface 106 when in the start position Ps, while the first elongate portion 510 extends
below the support surface 106. This allows the length of the slits to be reduced whilst still allowing

the pins 501, 502 to disappear in the support 100.

Optionally, as shown in Figure 9, the support 100 may be configured such that the support surface
106 is an inclined surface, e.g. when the treatment station downstream of the movable elements

501, 502 is a washer station.

Optionally, the at least one controllable component comprises any one or more of the following: a
moving means, a punching means, a plate coupling means, a plate gripping means. The moving
means 200 may be an operating arm as described before but may also comprise any one or more of

the following; at least one robotic arm, a set of rollers, a set of chains, a set of belts.

Preferably, the control means 700 is configured to compare the first and the second measure, and to
determine that the edge of the plate is aligned or that the plate is centered if the difference between

the first and the second measure is smatler than a predetermined threshold.



10

15

20

30

35

22

Preferably, the distance between the first and the second movable element 501, 502 is in the range

of 10 cm to 1000 cm, preferably 10 to 500 cm, more preferably 10 to 100 cm.

Figure 10 illustrates in a top view an exemplary embodiment with two movable elements 501, 502
for aligning a leading edge of a plate moving in a machine transport direction, and one or two
further movable elements 503, 504 for centering the plate in a direction perpendicular to the
machine transport direction. It is noted that it is possible to use only one of the movable elements
503, 504. Here the movable elements 501, 502 are pivotable pins pivoting in a plane parallel to the
machine transport direction and perpendicular on the support surface 106, while the further one or
more pins 503, 504 used for centering the plate may pivot in a plane perpendicular to the machine
transport direction and perpendicular to the support surface 106. More generally, the pivotable pins
501 may be oriented in any suitable direction depending on the detection that one wishes to

perform.

Figure 11 illustrates another exemplary embodiment of an apparatus for detecting or positioning an
a plate P, in particular a printing plate or a printing plate precursor. The apparatus comprises a
support 100, here a table, a pivotable pin 501, a detection means 601, e.g. an angle detector, a
controllable component 200, and a control means 700. The sapport 100 is configured for
supporting the plate on a support surface. The pivotable pin 501 is arranged to be moved by an
edge of the plate P. The detection means 601 is configured to detect a measure representative for a
position of the pivotable pin 501. The controllable component 200, e.g. a moving means, is
configured to perform an action on the plate. The control means 700 is configured to control the
controllable component based on the measure. For example, the moving means 200 may be
configured to translate the plate in the support surface and/or to rotate the plate around an axis
perpendicular on the support surface 106 in function of the measure. In this example, the pin 501 is
arranged with its pivot axis above the support surface, and also the detection is done above the
support surface. However, it is also possible to provide the detection means 601 below the surface.
As in the embodiment of Figures 8 A-8C, when an edge of a plate P touches the pin 501 it will
move from a start position Ps to an end position Pe. Here the end position Pe is a position above
the support 100, sufficiently high for a plate P to pass below. Optionally biasing means (not

shown) may be provided to bias the pin 501 in the start position Ps or in the end position Pe.

Examples of suitable detection means 601, 602 include an angle sensor, a proximity switch, a
photo-sensor, a mechanical switch, a magnetic switch, a camera, etc. In a preferred embodiment

the detections means comprise a first and a second detector 601, 602 to perform a detection at the
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first and the second movable element, respectively. However, certain detection means such as a
first and tl d ble el t tively. H tain detect I

camera could look both at the first and the second movable element.

The apparatus of Figures 8-11 may be used in a system which further comprises a treatment station
downstream of the support and configured for receiving the aligned plate. The ttreatment in the
treatment station may be selected from the group comprising washing, brushing, rinsing, spraying,
drying, irradiating, developing, heating, cooling, removing of material, treating with gases or
liquids, sanding, cutting, treating with electromagnetic waves, ablation, measuring, and

combinations thereof.

A relief plate precursor generally comprises a support layer made of a first material and an
additional layer made of a second material which is different from said first material. The support
fayer may be a flexible metal, a natural or artificial polymer, paper or combinations thereof.
Preferably the support layer is a flexible metal or polymer film or sheet. In case of a flexible metal,
the support layer could comprise a thin film, a sieve like structure, a mesh like structare, a woven
or non-woven structure or a combination thereof. Steel, copper, nickel or aluminium sheets are
preferred and may be about 50 to 1000 pm thick. In case of a polymer filim, the film is
dimensionally stable but bendable and may be made for example from polyalkylenes, polyesters,
polyethylene terephthalate, polybutylene terephthalate, polyamides und polycarbonates, polymers
reinforced with woven, nonwoven or layered fibres (e.g. glass fibres, Carbon fibres, polymer
fibres) or combinations thereof. Preferably polyethylene and polyester foils are used and their
thickness may be in the range of about 100 to 300 um, preferably in the range of 100 to 200 pm.

A relief plate precursor may carry an additional layer. For example, the additional layer may be
any one of the following: a direct engravable layer (e.g. by laser), a solvent or water developable
layer, a thermally developable layer, a photosensitive layer, a combination of a photosensitive layer
and a mask layer. Optionally there may be provided one or more further additional layers on top of
additional layer. Such one or more further additional layers may comprise a cover layer at the top
of all other layers which is removed before the imageable layer is imaged. The one or more
additional layers may comprise a relief layer, and an anti-halation layer between the support layer
and the relief layer or at a side of the support layer which is opposite of the relief layer. The one or
more additional layers may comprise a relief layer, an imageable layer, and one or more barrier
layers between the relief layer and the imageable layer which prevent diffusion of oxygen.
Between the different layers described above one or more adhesion layers may be located which

ensure proper adhesion of the different layers.
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Whilst the principles of the invention have been set out above in connection with specific
embodiments, it is to be understood that this description is merely made by way of example and

not as a limitation of the scope of protection which is determined by the appended claims.
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CONCLUSIES

Een apparaat voor het aligneren van een rand, typisch een voorrand van een plaat, in het
bijzonder een drukplaat of een drukplaatprecursor, waarbij het apparaat omvat:

- een steun (100) die is ingericht om de plaat te ondersteunen op een steunviak, en is bedoeld
om stroomopwaarts van een behandelstation te worden geplaatst;

- ten minste twee beweegbare elementen (501, 502) die zijn ingericht om te worden bewogen
door een rand, typisch een voorrand, van de plaat,

waarbij de ten minste twee beweegbare elementen een eerste en een tweede beweegbaar
element omvatten;

- een detectiemiddel (601, 602) dat is ingericht om een eerste en tweede meetwaarde te
detecteren die respectievelijk representatief zijn voor een eerste en tweede positie van het
eerste en tweede beweegbare element,

- ten minste één bestuurbaar onderdeel (100, 250) dat is ingericht om een handeling op de plaat
Uit te voeren; en

- een controlemiddel (700) dat is ingericht om het ten minste één bestuurbaar onderdeel te

controleren op basis van de eerste en de tweede meetwaarde.

Het apparaat volgens conclusie 1, waarbij de ten minste twee beweegbare elementen (501,
502) zijn aangebracht zodat zij in een startpositie van de ten minste twee beweegbare

elementen door het genoemde steunvlak steken.

Het apparaat volgens conclusie 1 of 2, waarbij het ten minste één bestuurbaar onderdeel een

bewegingsmiddel (200) omvat dat is ingericht om de plaat over het steunviak te bewegen.

Het apparaat volgens conclusie 3, waarbij het controlemiddel is ingericht om het
bewegingsmiddel te besturen in functie van het verschil tussen de eerste en de tweede

meetwaarde.

Het apparaat volgens conclusie 3 of 4, waarbij het bewegingsmiddel is ingericht om de plaat
evenwijdig aan het steunvlak te verplaatsen en om de plaat te roteren rond een as loodrecht op

het steunvlak.

Het apparaat volgens één der voorgaande conclusies, waarbij de ten minste twee beweegbare
elementen ten minste twee draaibare pennen (501, 502) zijn die zijn aangebracht om

gepivoteerd te worden door de rand van de plaat.
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Het apparaat volgens de vorige conclusie, waarbij de ten minste twee draaibare pennen (501,
502) een eerste en een tweede draaibare pen omvatten, en waarbij het detectiemiddel is
ingericht om een eerste en tweede meetwaarde te detecteren die representatief zijn voor een

eerste en tweede hoek van de eerste en tweede draaibare pen.

Het apparaat volgens conclusie 6 of 7, waarbij de ten minste twee pinnen aangebracht en
ingericht zijn zodat zij zich in stroomopwaartse richting {Du) oriénteren wanneer zij niet door
de rand van de plaat worden geraakt, bij voorkeur onder een hoek tussen 15 en 75 graden ten

opzichte van het steunviak.

Het apparaat volgens conclusie 2 en één der conclusies 6-8, waarbij de ten minste twee
draatbare pennen scharnierend zijn aangebracht om een scharnieras (A), waarbij de scharnieras
zich op een afstand (d) van meer dan 5 cm onder het steunvlak bevindt, bij voorkeur op een
afstand van meer dan 10 cm onder het steunvlak, nog meer bij voorkeur op een afstand van

meer dan 15 cm onder het steunviak.

Het apparaat volgens één der conclusies 6-9, waarbij de ten minste twee draaibare pennen
beweegbaar zijn tussen een startpositie (Ps) en een eindpositie (Pe), en waarbij een
mstelmiddel (505), zoals contragewichten die aan de ten minste twee draaibare pennen zijn
bevestigd of een veer, een kracht kan uvitoefenen in de stroomopwaarts-richting (Du) tegen de
rand van de plaat, en waarbij optioneel nog een verder instelmiddel (520) aanwezig is om de

ten minste twee draaibare pennen in de eindpositie te dwingen.

Het apparaat volgens één der conclusies 6-10, waarbij elke draaibare pen (501, 502) een eerste
langwerpig deel (510) en een tweede langwerpig deel (511) omvat, waarbij het tweede
langwerpige deel een hoek maakt tussen 120 en 175 graden ten opzichte van het eerste
langwerpige deel, waarbij het tweede langwerpige deel zich in de startpositie (Ps) ten minste
gedeeltelijk boven het steunviak uitstrekt, terwijl het eerste langwerpige deel zich onder het

steunvlak uvitstrekt.

. Het apparaat volgens conclusie 2 en één der voorgaande conclusies, waarbij de ten minste twee

beweegbare elementen en de steun zijn ingericht zodat de ten minste twee beweegbare
elementen onder het steunvlak of gelijk met het steunvlak kunnen worden bewogen wanneer

de plaat over de ten minste twee beweegbare elementen beweegt.
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Het apparaat volgens €én der voorgaande conclusies, waarbij de steun een steuntafel is die is
voorzien van ten minste twee sleuven (101, 102) waardoor de ten minste twee beweegbare

elementen steken.

Het apparaat volgens één der voorgaande conclusies, waarbij het detectiemiddel (601,602)

onder het steunvlak is voorzien.

. Het apparaat volgens één der voorgaande conclusies, waarbij het ten minste één bestuurbaar

onderdeel één of meer van de volgende onderdelen omvat: een ponsmiddel, een

plaatkoppelingsmiddel, een plaatgrijpermiddel.

Het apparaat volgens conclusie 3 en één der voorgaande conclusies, waarbij het
bewegingsmiddel één of meer van de volgende onderdelen omvat: ten minste één robotarm,

een stel rollen, een stel kettingen, een stel riemen.

Het apparaat volgens conclusie 3 en één der voorgaande conclusies, waarbij het
bewegingsmiddel een scharnierende bedieningsarm omvat die de plaat kan verplaatsen en/of
kan draaien zodat een rand daarvan in de richting van de ten minste twee beweegbare

elementen (501, 502) beweegt.

Het apparaat volgens de vorige conclusie, waarbij het bewegingsmiddel een plaatkoppelmiddel
aan een uiteinde van de scharnierende bedieningsarm omvat dat ingericht is om met de plaat in
contact te komen zodat een beweging van de bedieningsarm een beweging van de plaat over

het steunvlak veroorzaakt.

Het apparaat volgens één der voorgaande conclusies, waarbij het controlemiddel is ingericht
om de eerste en de tweede meetwaarde te vergelijken, en te bepalen dat de rand van de plaat is
gealigneerd indien het verschil tussen de eerste en de tweede meetwaarde kieiner is dan een

vooraf bepaalde drempelwaarde.

. Het apparaat volgens één der voorgaande conclusies, waarbij een afstand tussen het eerste en

het tweede beweegbare element tussen 10 cm en 1000 cm ligt, bij voorkeur tussen 10 en 500

cm, nog meer bij voorkeur tussen 10 en 100 cm.

. Een systeem omvattende het apparaat volgens één der voorgaande conclusies en een

behandelstation stroomafwaarts van de steun, dat is ingericht voor het ontvangen van de

gealigneerde plaat.
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22.

23.

25.

26.

27.

28.

28

Het systeem volgens de voorgaande conclusie, waarbij het behandelstation is ingericht voor het
uitvoeren van één of meer van de volgende behandelingen: snijden, ablatie, blootstelling aan
elektromagnetische straling, ontwikkelen, wassen, borstelen, spoelen, verstuiven, drogen,
bestralen, verwarmen, koelen, verwijderen van materiaal, behandelen met gassen of

vloeistotfen, schuren, snijden, en combinaties daarvan.

Een methode voor het aligneren van een rand, typisch een voorrand van een plaat, waarbij de
methode de stappen omvat van:
- het voorzien van een plaat met ten minste één hoofdzakelijk lineaire rand, typisch een
voorrand,
- het koppelen van de plaat aan een bewegingsmiddel,
- het met behulp van het bewegingsmiddel verplaatsen van de plaat over een steunviak,
zodat de rand ten minste twee beweegbare elementen raakt;
- het detecteren van de beweging van de ten minste twee beweegbare elementen;

- het besturen van het bewegingsmiddel op basis van het resultaat van het detecteren.

. De methode volgens de voorgaande conclusie, waarbij de ten minste twee beweegbare

elementen (501, 502) zijn gerangschikt zodat in een startpositie van de ten minste twee
beweegbare elementen zij door het steunvlak steken, waarbij tijdens de verplaatsingsstap de

ten minste twee beweegbare elementen van de startpositie naar een eindpositie bewegen.

De methode volgens conclusie 23 of 24, waarbij de ten minste twee beweegbare elementen

pivoteerbare elementen zijn.

De methode volgens één der conclusies 23-25, waarbij de besturing van het bewegingsmiddel
op basis van het resultaat van het detecteren het roteren en/of het verplaatsen van de plaat
omvat totdat een verschil in positic tussen een eerste en een tweede beweegbaar element van

de ten minste twee beweegbare elementen kleiner is dan een vooraf bepaalde drempelwaarde.

De methode volgens één der conclusies 23-26, waarbij de plaat een drukplaat of een

drukplaatprecursor is.

De methode volgens één der conclusies 23-27, waarbij de stap van het verplaatsen het bewegen
van de plaat omvat zodat de voorrand in contact komt met de ten minste twee beweegbare
elementen, en waarbij de methode verder het toevoeren van de plaat aan een

behandelingseenheid omvat, wanneer wordt gedetecteerd dat een verschil in positie tussen een
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eerste en een tweede beweegbaar element van de ten minste twee beweegbare elementen

kleiner is dan een vooraf bepaalde drempelwaarde.

De methode volgens de vorige conclusie, waarbij de ten minste twee beweegbare elementen in
het steunvlak worden bewogen wanneer de plaat naar de behandelingseenheid wordt

toegevoerd.

De methode volgens één der conclusies 23-29, verder omvalttende: het centreren van de plaat
ten opzichte van een ingang van een behandelingseenheid die stroomafwaarts van de ten

minste twee beweegbare elementen is geplaatst.

. De methode volgens de vorige conclusie, waarbij de ten minste twee beweegbare elementen

een eerste paar beweegbare elementen (101, 102) en een derde beweegbaar element (103, 104)
omvatten, en de verplaatsingsstap het verplaatsen van een voorrand tegen het eerste paar
beweegbare clementen en het verplaatsen van een cerste of tweede zijrand van de plaat tegen

het derde beweegbare element omvat.

. Ben apparaat voor het detecteren en/of positioneren van een rand van een plaat, in het

bijzonder een drukplaat of een drukplaat precursor, waarbij het apparaat omvat:
- een steun (100) die is ingericht om de plaat te ondersteunen in een steunvlak, en die is
bedoeld om stroomopwaarts van een behandelstation te worden geplaatst;
- ten minste één draaibare pen (501, 502, 503, 504) die is ingericht om door een rand van
de plaat te worden bewogen, waarbij bij voorkeur de ten minste één draaibare pen door het
steunvlak uitsteekt;
- een detectiemiddel (601, 602) dat is ingericht om ten minste één meetwaarde te
detecteren die representatief is voor een positie van de ten minste één draaibare pen,
waarbij het detectiemiddel bij voorkeur onder het steunviak is aangebracht,
- ten minste één bestuurbaar onderdeel (100, 250) dat is ingericht om een handeling op de
plaat uit te voeren; en
- een controlemiddel (700) dat is ingericht om het ten minste één bestuurbaar onderdeel te

controleren op basis van de ten minste één meetwaarde.
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1

2.1

Reference is made to the following documents:

D1: WO 2017/190169 A1 (HASELSTEINER HUBERT [AT]) 9 november
2017 (2017-11-09)

D2: US 2010/013149 A1 (KONDO HIROFUMI [JP]) 21 januari 2010
(2010-01-21)

D3: JP 2001 139138 A (CENTRAL GLASS CO LTD) 22 mei 2001
(2001-05-22)

D4: WO 2019/206911 A1 (XEIKON PREPRESS N V [BE]) 31 oktober 2019
(2019-10-31)

Lack of novelty

The present application does not meet the criteria of patentability, because the
subject-matter of claims 1 to 5, 12 to 16, 19, 20, 23, 24 and 26 is not new.

The following references in parentheses apply to document D1; the following
features in square brackets apply to the interpretation of the expression "is
bedoeld om"; strikethrough text emphasizes deletion of features rendered
optional due to expression "in het bijzonder".

Independent apparatus claim 1
D1 (Figs. 1 - 15) discloses,

Een apparaat voor het aligneren van een rand, typisch een voorrand van een

plaat (Plattenkante 2),4n-hetbijzondereen-drukplaatof-een-druk-
plaatprecursor; waarbij het apparaat omvat:

- een steun (3, 4) die is ingericht om de plaat (1) te ondersteunen op een
steunvlak,

o en is bedoeld om [i.e. is suitable for] stroomopwaarts van een
behandelstation te worden geplaatst;

- ten minste twee beweegbare elementen (12) die zijn ingericht om te worden
bewogen door een rand, typisch een voorrand (Plattenkante 2), van de plaat

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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2.2

2.3

2.4

(1), waarbij de ten minste twee beweegbare elementen (12) een eerste en een
tweede beweegbaar element (12) omvatten;

- een detectiemiddel (9, 11) dat is ingericht om een eerste en tweede
meetwaarde te detecteren die respectievelijk representatief zijn voor een eerste
en tweede positie van het eerste en tweede beweegbare element (12),

- ten minste één bestuurbaar onderdeel (6, 8) dat is ingericht om een
handeling op de plaat (1) uit te voeren; en

- een controlemiddel dat is ingericht om het ten minste één bestuurbaar
onderdeel (6, 8) te controleren op basis van de eerste en de tweede
meetwaarde.

Dependent apparatus claims 2to 5, 12to 16, 19, 20

Their respective subject-matter, for instance as a therein defined alternative, is
disclosed in D1 (Figs. 1 - 15).

Independent method claim 23
D1 (Figs. 1 - 15) discloses,

Een methode voor het aligneren van een rand, typisch een voorrand (2)
van een plaat (1), waarbij de methode de stappen omvat van:

- het voorzien van een plaat (1) met ten minste één hoofdzakelijk lineaire
rand, typisch een voorrand (2),

- het koppelen van de plaat (1) aan een bewegingsmiddel (6, 8),

- het met behulp van het bewegingsmiddel verplaatsen van de plaat (1)
over een steunvlak (3, 4), zodat de rand (2) ten minste twee beweegbare
elementen raakt (12);

- het detecteren van de beweging van de ten minste twee beweegbare
elementen (12);

- het besturen van het bewegingsmiddel (6, 8) op basis van het resultaat
van het detecteren.

Dependent method claims 24, 26

Their respective subject-matter, for instance as a therein defined alternative, is
disclosed in D1 (Figs. 1 - 15).

Form NL237-3 (separate sheet) (July 2006) (sheet 2)



WRITTEN OPINION Application number
(SEPARATE SHEET) NL2027143

3.1.1

3.2

3.2.1

3.3

3.3.1

3.4

3.5

3.6

3.6.1

Other remarks

The features combination of claims set 1+6, in particular due to the therein
defined "twee draaibare pennen", is neither known from, nor rendered obvious
by, the available prior art in the technical field of plate edges aligning devices.

Accordingly, the respective features combination of

- claims set 1+6+7,

- claims set 1+6+7+8,

- claims set 1+6+8,

- claims set 1+2+6+9,

- claims set 1+6+10, and

- claims set 1+6+11,

is also neither known from, nor rendered obvious by, said available prior art.

The features combination of claims set 1+3+17, in particular due to the therein
defined "scharnierende bedieningsarm", is neither known from, nor rendered
obvious by, the available prior art in the technical field of plate edges aligning
devices.

Accordingly, the features combination of claims set 1+3+17+18 is also neither
known from, nor rendered obvious by, said available prior art.

The features combination of claims set 1+21, in particular due to the therein
defined "behandelstation stroomatwaarts", is neither known from, nor rendered
obvious by, said available prior art.

Accordingly, the features combination of claims set 1+21+22 is also neither
known from, nor rendered obvious by, said available prior art.

The features combination of claims set 23+25, in particular due to the therein
defined "pivoteerbare elementen”, is neither known from, nor rendered obvious
by, said available prior art.

The features combination of claims set 23+27, in particular due to the therein
defined "drukplaat" and "drukplaatprecursor”, is neither known from, nor
rendered obvious by, said available prior art.

The features combination of claims set 23+28, in particular due to the therein
defined step "het toevoeren van de plaat aan een behandelingseenheid”, is
neither known from, nor rendered obvious by, said available prior art.

Accordingly, the features combination of claims set 23+28+29 is also neither
known from, nor rendered obvious by, said available prior art.

Form NL237-3 (separate sheet) (July 2006) (sheet 3)
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3.7 The features combination of claims set 23+30, in particular due to the therein
defined step "het centreren”, is neither known from, nor rendered obvious by,
said available prior art.

3.7.1  Accordingly, the features combination of claims set 23+30+31 is also neither
known from, nor rendered obvious by, said available prior art.

3.8 The features combination of claim 32, in particular due to the therein defined
"draaibare pen", is neither known from, nor rendered obvious by, the available
prior art in the technical field of plate edges aligning devices.

Re Item VI

Certain defects in the application

1 The features of some claims are not provided with reference signs placed in
parentheses.
2 The relevant background art disclosed in documents D1 to D4 is not mentioned

in the description, nor are these documents identified therein.

*kkkk
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