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(57) The present disclosure relates to a plate cylinder
(40) for flexographic printing, wherein a first portion of
the outer circumferential surface (40) of the plate cylinder
(40) comprises suction openings (10) for attaching op-
posite edges of a flexographic printing plate (20) thereon
via suction, said suction openings (10) being configured
to communicate with a vacuum source (70), wherein a
second portion of the outer circumferential surface (30)

of the plate cylinder (40) comprises no suction openings,
said second portion occupying, in a circumferential di-
rection of the plate cylinder (40), at least 60%, preferably
at least 75% and more preferably at least 90% of the
circumferential surface (30) of the plate cylinder (40),
and, in a longitudinal direction of the plate cylinder (40),
at least 80%, preferably 100% of the circumferential sur-
face (30) of the plate cylinder (40).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a plate cylin-
der for flexographic printing, a method for attaching a
flexographic printing plate onto a plate cylinder, and a
method for detaching a flexographic printing plate from
a plate cylinder.

BACKGROUND ART

[0002] In color screen printing, a screening process
rasterizes an image to be printed into dots (cf. Fig. 6). A
color image is further separated into multiple images,
each image comprising the dots of one of the basic colors
of a color model that is used for printing. Each printing
unit is dedicated to print only one of these colors so that
a printing substrate must pass through multiple printing
units for producing a color image. These printing units
each comprise a printing cylinder including a plate cylin-
der with a flexographic printing plate attached thereto for
transferring ink of one of the basic colors to a printing
substrate.
[0003] In order to print an image with accurate colors,
the colored dots that are printed onto the substrate need
to have the size and location determined by the screening
process. Otherwise, the color of an image will shift and
appear falsified in the eye of an observer. For example,
if colored dots are printed with a larger diameter, the print-
ed image will experience a color shift in the eye of an
observer towards red. Further, if the dots of one color are
located in an area, where another color should be
present, an unintended overlay of the two colors will like-
wise produce a falsified color.
[0004] One reason for falsified colors during printing is
an unintended change in printing pressure between a
flexographic printing plate and a printing substrate. This
can be caused by surface irregularities that superimpose
the relief of a flexographic printing plate, which defines
where ink is to be applied onto a printing substrate. While
the printing cylinder rotates over a printing substrate,
these surface irregularities cause a difference in printing
pressure that results in the relief of the flexographic print-
ing plate being compressed to a different degree than
required for an accurate printing job. Since the relief of
a printing plate generally tapers from the bottom to the
top (cf. Fig. 7), a difference in compression results in an
increase or decrease of the printing surface so that a
color will be overemphasized or underemphasized.
[0005] Another reason for differences of a point of one
printing cylinder are residues left on a plate cylinder when
changing a flexographic printing plate. These residues
will later interfere with the reuse of the plate cylinder or
will deteriorate the printing performance in subsequent
printing operations. Further, attaching the double stick
tape uniformly and without causing surface irregularities
that impair the printed image is a cumbersome manual

operation.
[0006] This problem has been addresses by a more
recent method that involves the use of a self-adhesive
printing form attachment layer that includes a self-adhe-
sive photopolymerizable composition to attach the print-
ing plate to the printing cylinder. This method is described
in WO 95/19267 A1 and uses a self-adhesive printing
form attachment layer instead of a double stick tape. Ac-
cording to this document, the self-adhesive printing form
attachment layer can maintain its adherent properties
even during continued use and re-use. Residues can
easily be removed so that no residual photopolymeriza-
ble material remains on the printing form. However, due
to the strong adhesive properties, it may in some cases
take a certain amount of time to detach a printing plate
from the printing cylinder.
[0007] As an alternative to attaching a printing plate to
a printing cylinder by means of adhesive, a printing plate
may be attached to a printing cylinder via suction. As
disclosed, in US 03078796 A, a hollow printing cylinder
having a plurality of openings on its outer circumferential
surface may be utilized for this purpose. The hollow inside
of this cylinder communicates with said openings and,
likewise, with a vacuum source through a central hole in
the shaft of the cylinder. A printing plate may, hence, be
clamped to the outer circumferential surface of the print-
ing cylinder via suction.
[0008] However, it has been found that attaching print-
ing plates to printing cylinders by means of suction may
be suitable for offset printing plates, yet not for flexo-
graphic printing plates. That is, because the material
types utilized for flexographic printing plates are com-
monly associated with a significantly increased flexibility
(i.e., elastic deformability), and may, thus, be deformed
when exposed to vacuum provided in suction openings
(see Fig. 2a). Surface irregularities resulting from this
deformation may, again, lead to inaccurate printing re-
sults.
[0009] Moreover, if a printing plate is used which is
smaller than the circumferential surface of the printing
cylinder equipped with suction openings, a plurality of
suction openings may not be covered by said printing
plate. In this case, it may be difficult to obtain enough
negative pressure inside the remaining suction openings
for securely clamping the printing plate to the printing
cylinder.
[0010] Known printing cylinders utilizing suction for
clamping a printing plate to a circumferential surface
thereof may further be disadvantageous with respect to
energy consumption. That is, because a vacuum source
has to operate continuously in order to maintain the pres-
sure and to safely clamp the printing plate to the printing
cylinder.
[0011] Known printing cylinders utilizing suction for
clamping a printing plate to a circumferential surface
thereof may further be disadvantageous with respect to
energy consumption. That is, because leakage flow may
occur in a rotary feed through unit necessary to provide
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vacuum to the printing cylinder. It should be noted that
such leakage flow may eventually be alleviated by reg-
ularly replacing sealing elements of the rotary feed
through which are subjected to wear. However, such reg-
ular replacement of sealing elements may be associated
with increased cost.

SUMMARY

[0012] It is an objective to overcome at least one of the
above-mentioned disadvantages in a simple but never-
theless effective way.
[0013] The present disclosure relates to a plate cylin-
der according to claim 1, a plate cylinder according to
claim 2, a plate cylinder according to claim 8, a plate
cylinder according to claim 10, a method for attaching a
flexographic printing plate onto a plate cylinder according
to claim 13 and a method for detaching a flexographic
printing plate from a plate cylinder according to claim 14.
Preferred embodiments are specified in the dependent
claims.
[0014] The present disclosure provides a plate cylinder
for flexographic printing. The plate cylinder comprises a
plurality of suction openings provided on its outer circum-
ferential surface for attaching a flexographic printing plate
thereon via suction. The suction openings are configured
to communicate with a vacuum source. The number of
said suction openings equals or exceeds 10.000, and the
cross-sectional area of each suction opening is equal to
or below 1 mm2. Preferably, the number of said suction
openings equals or exceeds 15.000, and the cross-sec-
tional area of each suction opening is equal to or below
0,66mm2. More preferably, the number of said suction
openings equals or exceeds 20.000, and the cross-sec-
tional area of each suction opening is equal to or below
0,5mm2.
[0015] In principle, a certain suction area, which equals
the cross-sectional area of each suction opening multi-
plied with the number of suction openings, must be pro-
vided in order to safely clamp a printing plate to a printing
cylinder. It may, hence, be possible to obtain the required
suction area by providing a small or medium number of
suction openings (i.e.,10 or 100, respectively) each of
which is associated with a cross sectional area having
of a medium or high value (e.g., 1000 mm2 or 100 mm2,
respectively). However, in accordance with the present
invention, the required suction area may be obtained by
significantly increasing the number of suction openings,
while simultaneously significantly decreasing the cross-
sectional area of each of the suction openings. As a re-
sult, elastic deformations of the printing plate in portions
of the printing plate facing a suction opening may be re-
duced. Hence, surface irregularities with respect to the
printing plate may be alleviated, and the printing result
may be increased.
[0016] The present disclosure further provides a plate
cylinder for flexographic printing, preferably the above-
described plate cylinder. The plate cylinder comprises a

plurality of suction openings provided on its outer circum-
ferential surface for attaching a flexographic printing plate
thereon via suction. The suction openings are configured
to communicate with a vacuum source. At least some of
the plurality of suction openings are equipped with mag-
netically operable, normally closed valves. Each of the
valves is configured to be brought into an opened state
by bringing a ferromagnetic material or a permanently
magnetic material in close proximity thereof. The term
"close proximity" includes distances such as 0,1mm, 1
mm, 10 mm, or 50 mm.
[0017] The above-described plate cylinder may be ad-
vantageous because the valves allow vacuum openings
that do not face a flexographic printing plate (e.g., due
to reduced size of the flexographic printing plate with re-
spect to the circumferential surface of the plate cylinder)
to remain in a closed state. In other words: the above-
described plate cylinder allows obtaining a state in which
only the openings facing a flexographic printing plate dis-
posed on the circumferential surface of the plate cylinder
are communicating with a vacuum source. Due to this
configuration, it may be possible obtain enough negative
pressure inside the suction openings communicating
with the vacuum source, such that the printing plate may
be securely clamped to the plate cylinder.
[0018] The above-described plate cylinder is prefera-
bly configured such that suction openings provided in
peripheral portions of the plate cylinder are equipped with
magnetically operable, normally closed valves, and
wherein suction openings provided in central portions of
the plate cylinder are not equipped with such valves.
[0019] The latter arrangement allows combining the
above-described advantage of securely clamping a flex-
ographic printing plate (e.g., a flexographic printing plate
having reduced size with respect to the circumferential
surface of the plate cylinder) to the plate cylinder, while
saving manufacturing cost. In this context, it should be
noted that, in use, suction openings in central portions
of a plate cylinder are more likely to face a flexographic
printing plates than suction openings in peripheral por-
tions of the plate cylinder.
[0020] Preferably, the above-described plate cylinder
is provided with a flexographic printing plate on its outer
circumferential surface. In this case, either the flexo-
graphic printing plate comprises a permanently magnetic
component, and each of the valves comprises at least
one actuator having a ferromagnetic component, or, the
flexographic printing plate comprises a ferromagnetic
component, and each of the valves comprises at least
one actuator having a permanently magnetic component.
Both of these arrangements are advantageous in that
the flexographic printing plate is configured to actuate
the valves such that only the valves facing the printing
plate are enabled to communicate with the vacuum
source.
[0021] Preferably, the flexographic printing plate pro-
vided with the above-described plate cylinder comprises
an attaching surface configured to be attached to the
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circumferential surface of the plate cylinder, wherein the
permanently magnetic component or the ferromagnetic
component, respectively is homogeneously distributed
over the entire attaching surface of the flexographic print-
ing plate. For example, permanently magnetic spheres
such as neodymian spheres having a diameter of 0,1 mm
or lower, or spheres made of ferritic steel having a diam-
eter of 0,1 mm or lower, may be provided and equally
distributed on the lower surface of the flexographic print-
ing plate. The density of these spheres may, e.g., be 10
spheres/cm2, 1.000 spheres/cm2 or 100.000
spheres/cm2. Alternatively or additionally, the perma-
nently magnetic component or the ferromagnetic com-
ponent (e.g., the above-mentioned spheres) may be
compounded into the material of the flexographic printing
plate, thereby obtaining a volumetric distribution thereof.
[0022] The above-mentioned homogeneous distribu-
tion of the permanently magnetic component or the fer-
romagnetic component, respectively, may be associated
with the advantage of an increased reliability with respect
to the opening performance of the valves. Also, varying
the position of the flexographic printing plate with respect
to the plate cylinder does not negatively affect the open-
ing performance of the valves.
[0023] The present disclosure further provides a plate
cylinder for flexographic printing, preferably one of the
above-described plate cylinders. The plate cylinder com-
prises: a plurality of suction openings provided on its out-
er circumferential surface for attaching a flexographic
printing plate thereon via suction, a vacuum source ac-
commodated in the plate cylinder and configured to com-
municate with the plurality of suction openings, and a
rotary feed-through-unit configured to supply electrical
current and/or a chemical component to the vacuum
source. Preferably, the rotary feed-through unit is also
configured to admit transfer of control and/or measure-
ment signals.
[0024] Accommodating the vacuum source in the plate
cylinder may be desirable in view energy consumption.
That is, if electrical current and/or a chemical component
is transferred via a rotary feed-through-unit instead of air
(which is volatile and challenging to transfer via a rotary
feed-through without leakage), the efficiency ratio of the
plate cylinder (and particularly the efficiency of the rotary
feed-through-unit) may be increased.
[0025] Preferably, the rotary feed-through-unit of the
above-described plate cylinder is a brushless unit con-
figured to transfer energy via induction. The absence of
brushes (which is enabled by utilizing the principle of in-
ductive energy transfer) is advantageous because brush-
related wear phenomena are avoided.
[0026] The present disclosure further provides a plate
cylinder for flexographic printing, preferably one of the
above-described plate cylinders. The plate cylinder com-
prises a plurality of suction openings provided on its outer
circumferential surface for attaching a flexographic print-
ing plate thereon via suction. The plate cylinder is con-
figured to, in a state in which each of the suction openings

is covered by a flexographic printing plate, hold initially
applied vacuum inside the suction openings even in ab-
sence of continuous suction of a vacuum source, thereby
fastening the flexographic printing plate to the plate cyl-
inder.
[0027] The above-described arrangement advanta-
geously allows a flexographic printing plate to be fas-
tened to the plate cylinder for a long period of time, there-
by simultaneously facilitating a rather simple and cheap
layout.
[0028] The above-described plate cylinder preferably
comprises a vacuum reservoir configured to communi-
cate with the plurality of suction openings. The reservoir
occupies at least 30% of the plate cylinder’s volume.
More preferably, the reservoir occupies at least 50 % of
the plate cylinder’s volume. Most preferably, the reservoir
occupies at least 90% of the plate cylinder’s volume. The
plate cylinder’s volume is defined to correspond to the
volume of fluid which is being displaced if the plate cyl-
inder is fully immersed in a container of fluid (in a state
in which all openings are blocked and in which no flexo-
graphic printing plate is attached thereto).
[0029] A reservoir as described above advantageously
promotes upholding a high degree of vacuum inside the
suction openings, even if a small amount of air (acciden-
tally) permeates into portions of the plate cylinder having
vacuum.
[0030] Preferably, the above-described plate cylinder
comprises a connector configured to be reversibly con-
nected to a vacuum source in order to establish fluidic
communication between the vacuum source and the suc-
tion openings. The fluidic connection is preferably estab-
lished via the reservoir. The connector is configured to
prohibit gas-flow therethrough when it is not connected
to the vacuum source. Examples for such a connector
comprise a check valve, such as a ball check valve, a
solenoid valve, or a ball tap.
[0031] The present disclosure further provides a plate
cylinder for flexographic printing, preferably the plate cyl-
inder as described above. In this plate cylinder, a first
portion of the outer circumferential surface of the plate
cylinder comprises suction openings for attaching oppo-
site edges of a flexographic printing plate thereon via
suction, said suction openings being configured to com-
municate with a vacuum source. A second portion of the
outer circumferential surface of the plate cylinder com-
prises no suction openings. The second portion occu-
pies, in a circumferential direction of the plate cylinder,
at least 60%, preferably at least 75% and more preferably
at least 90% of the circumferential surface of the plate
cylinder, and, in longitudinal direction of the plate cylin-
der, at least 80%, but preferably 100% of the circumfer-
ential surface of the plate cylinder.
[0032] In other words, the suction openings of the plate
cylinder are arranged on the cylinder so that they are
covered by the two circumferential ends of a flexographic
printing plate. As a result, the flexographic printing plate
is mounted at its circumferential ends to the printing plate
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with the two ends being in contact with the plate cylinder.
[0033] Preferably, the above-described plate cylinder
comprises exactly two suction openings, said openings
being elongated openings, wherein both openings are
arranged such that the longer sides thereof are oriented
in a longitudinal direction of the plate cylinder, and where-
in the distance between the openings in a circumferential
direction is less than 50%, preferably less than 20% and
more preferably less than 10% of the plate cylinder’s out-
er circumferential length. The elongated openings may
extend, in a longitudinal direction of the plate cylinder,
along more than 60%, preferably more than 80% and
most preferably along more than 90% of the outer cir-
cumferential surface of the plate cylinder.
[0034] In a modification of the above-described plate
cylinder, exactly three, four, five, six, eight, or any other
number of preferably elongated openings below 30 may
be provided instead of exactly two elongated openings.
[0035] The above-described plate cylinders allow for
attaching a flexographic printing plate thereon by fixing,
in a circumferential direction, only two opposite end por-
tions thereof via suction. Hence, a low number of suction
openings is required, and manufacturing costs of the
plate cylinder may be reduced. Further, a lower number
of suction openings requires less power and capacity for
the suction source that provides the vacuum.
[0036] The present disclosure further provides a meth-
od for attaching a flexographic printing plate onto one of
the plate cylinders described above. The method com-
prises the steps: attaching a vacuum source to the con-
nector; depositing a flexographic printing plate onto the
outer circumferential surface of the plate cylinder, the
flexographic printing plate thereby sealing the plurality of
suction openings; and detaching the vacuum source from
the connector, thereby trapping the vacuum in a volume
provided by the channel between the openings and the
check valve such that the flexographic printing plate is
attached to the plate cylinder. The advantages which may
be associated with this method correspond to the advan-
tages described in the context of the respective plate
cylinder.
[0037] The present disclosure further provides a meth-
od for detaching a flexographic printing plate from a plate
cylinder. The flexographic printing plate used in this
method is flexible, comprises polymeric resin and is con-
figured to be reversibly attached to the plate cylinder by
means of adhesive bonding. The plate cylinder compris-
es a plurality of openings on a circumferential surface
thereof. The openings communicate with a fluid source
configured to provide pressurized fluid to said openings.
The method comprises the steps: in the state of a flexo-
graphic printing plate being attached to the plate cylinder,
providing pressurized fluid, preferably pressurized gas,
to at least one of said openings; and detaching the flex-
ographic printing plate from the plate cylinder. Preferably,
the step of providing pressurized fluid to at least one of
said openings is being terminated as soon the pressure
in at least one of the openings drops.

[0038] The above-described method advantageously
supports detaching the flexographic printing plate from
the plate cylinder. Thereby, damage of the flexographic
printing plate due to an increased detaching force may
be avoided.
[0039] Preferably, during the step of providing pressu-
rized fluid to at least one of said openings, pressurized
fluid is provided only to openings provided in portions of
the plate cylinder which correspond to peripheral portions
of the flexographic printing plate. This variant of the meth-
od is particularly advantageous, because the process of
manually detaching a flexographic printing plate from a
plate cylinder is commonly started in peripheral portions
of the flexographic printing plate.
[0040] Preferably, during the step of providing pressu-
rized fluid to at least one of said openings, the pressure
of the pressurized fluid is being steadily increased.
Thereby, it may be possible to determine a specific
amount of pressure which is high enough for promoting
the detaching process, but low enough such that the flex-
ographic printing plate is not being harmed.
[0041] The fluid used in the above-described method
may comprise or exclusively consist of a gas, preferably
N2, CO2 or a noble gas, configured to preserve bonding
capacity of the plate cylinder and/or of the flexographic
printing plate.
[0042] The above-described plate cylinders may be
configured to simultaneously serve as printing cylinders
(i.e., to replace the printing cylinder). Alternatively, the
respective plate cylinders may be hollow cylinders con-
figured to serve as an intermediate sleeve disposable
between a printing cylinder and a flexographic printing
plate.

BRIEF DESCRIPTION OF DRAWINGS

[0043]

Fig. 1a depicts an embodiment of a plate cylinder for
flexographic printing;

Fig. 1b depicts an embodiment of a plate cylinder for
flexographic printing;

Fig. 2a depicts the displacement of a flexographic
printing plate resulting from a relatively large
diameter of suction openings;

Fig. 2b depicts the displacement of a flexographic
printing plate resulting from a relatively small
diameter of suction openings;

Fig. 3 depicts an embodiment of a plate cylinder for
flexographic printing;

Fig. 4 depicts an embodiment of a plate cylinder for
flexographic printing;
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Fig. 5 depicts an embodiment of a plate cylinder for
flexographic printing;

Fig. 6 depicts a picture rasterized as dots in prepa-
ration for flexographic printing.

Fig. 7 depicts an enlarged view of a relief of a flexo-
graphic printing plate.

Fig. 8a depicts an embodiment of a plate cylinder for
flexographic printing;

Fig. 8b depicts an embodiment of a plate cylinder for
flexographic printing;

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0044] Embodiments of the invention will hereinafter
be explained in detail, by way of nonlimiting example only,
with reference to the accompanying drawings. Like ref-
erence signs appearing in different figures denote iden-
tical, corresponding or functionally similar elements, un-
less indicated otherwise.
[0045] An embodiment of a plate cylinder 10 for flexo-
graphic printing in accordance with the present disclo-
sure is depicted in Fig. 1a. Another embodiment of the
plate cylinder 10 for flexographic printing in accordance
with the present disclosure is depicted in Fig. 1b. The
plate cylinder 10 of the embodiment depicted in Fig. 1a
is configured to simultaneously serve as printing cylinder
(i.e., to replace the printing cylinder). The plate cylinder
10 of the embodiment depicted in Fig. 1b is a hollow
cylinder configured to serve as an intermediate sleeve
disposable between a printing cylinder and a flexographic
printing plate 20. Both the plate cylinder 10 depicted in
Fig. 1a and the plate cylinder 10 depicted in Fig. 1b com-
prise a plurality of suction openings 40 provided on the
outer circumferential surface 30 of the plate cylinder 10
for attaching a flexographic printing plate 20 thereon via
suction. The suction openings 40 are configured to com-
municate with a vacuum source 70 which is not displayed.
The number of suction openings 40 equals or exceeds
10.000. The cross-sectional area of each suction opening
is equal to or below 1 mm2. It is noted that, in favour of
visibility, Fig. 1a and Fig. 1b represent simplified images
showing fewer suction openings 40. Further, the cross-
sectional areas of the respective suction openings 40 are
not to scale.
[0046] In the embodiments depicted in Fig. 1a and Fig.
1b, respectively, at least some of the plurality of suction
openings 40 are equipped with magnetically operable,
normally closed valves 100 (not shown). The valves 100
are configured to be brought into an opened state by
bringing a ferromagnetic component 110 or a permanent-
ly magnetic component, respectively in close proximity
thereof. The flexographic printing plate 20 attached to
the plate cylinder comprises a permanently magnetic

component or a ferromagnetic component 110, respec-
tively. Hence, the suction openings 40 which are covered
by the flexographic printing plate 20 are provided with
vacuum. The suction openings 40 which are not covered
by the flexographic printing plate 20 remain, however, in
a closed state.
[0047] The plate cylinders 10 of the embodiments de-
picted in Fig. 1a and Fig. 1b, respectively are configured
to hold initially applied vacuum inside the suction open-
ings 40 in absence of continuous suction, thereby fas-
tening the flexographic printing plate. For this purpose,
the plate cylinders 10 are provided with connectors 50
configured to be reversibly connected to a vacuum
source 70 (not shown) in order to establish communica-
tion between the vacuum source 70 and the suction open-
ings 40. Each of the connectors 40 is configured to sub-
stantially prohibit gas-flow therethrough as long as it is
not connected to the vacuum source 70.
[0048] Fig. 2a depicts the displacement of a flexo-
graphic printing plate 20 resulting from a relatively large
diameter of suction openings 40. Fig. 2b depicts the dis-
placement of a flexographic printing plate 20 resulting
from a relatively small diameter of suction openings 40.
In both cases, the flexographic printing plate 20 is at-
tached to an outer circumferential surface 30 of the plate
cylinder 10. As becomes apparent from Fig. 2a, a rela-
tively large diameter of suction openings (resulting in a
relatively large cross-sectional area thereof) leads to the
presence of dents in the flexographic printing plate 20
which have a relatively large depth d. It is noted that the
manifestation of dents may be associated with the large
cross-sectional area of the suction holes 40 on one hand,
and with the flexibility of the material used for flexographic
printing plates 40 on the other hand. Hence, as depicted
in Fig. 2b, a rather small cross-sectional area of the suc-
tion holes 40 (resulting from a relatively small diameter
thereof) leads to the presence of dents having a signifi-
cantly lower depth d. Therefore, the outer circumferential
surface of the flexographic printing plate 20, which com-
prises the printing relief, has a more constant radius. A
more constant radius, again, leads to constant printing
pressure. Thus, a more accurate printing result may be
achieved.
[0049] Fig. 3 depicts an embodiment of a plate cylinder
10 for flexographic printing comprising a plurality of suc-
tion openings 40 provided on its outer circumferential sur-
face 30 for attaching a flexographic printing plate 20 ther-
eon via suction. The plate cylinder 10 further comprises
a vacuum source 70 accommodated in the plate cylinder
10 and configured to communicate with the plurality of
suction opening 40. The plate cylinder 10 further com-
prises a rotary feed-through-unit 80a,80b configured to
supply electrical current to the vacuum source 70. The
rotary feed-through-unit 80a, 80b is a brushless unit con-
figured to transfer energy via induction. The rotary feed-
through-unit 80a,80b comprises an inductive energy re-
ceiving member 80a, and an inductive energy providing
member 80b. The inductive energy receiving member

9 10 



EP 3 785 913 A1

7

5

10

15

20

25

30

35

40

45

50

55

80a is provided inside the plate cylinder 10 and is con-
figured to receive electrical current from the inductive en-
ergy providing member 80b. The inductive energy receiv-
ing member 80a is electrically connected to the vacuum
source 70 accommodated in the plate cylinder 10 via
connection wiring 71. The inductive energy receiving
member 80a may be a coil or like. Likewise, the inductive
energy providing member 80b may be a coil or the like.
The inductive energy providing member 80b is electrical-
ly connected to an energy source 81. The energy source
81 is configured to provide electrical energy. Preferably,
the electrical energy source 81 is configured to provide
alternating current. The plate cylinder 10 depicted in Fig
3 is configured to hold initially applied vacuum inside the
suction openings 40 also in absence of continuous suc-
tion by a vacuum source 70, thereby fastening the flex-
ographic printing plate 20 to the plate cylinder 10. The
plate cylinder 10 of Fig. 3 further comprises a vacuum
reservoir 90 configured to communicate with the plurality
of suction openings 40. In the embodiment depicted in
Fig. 4, the vacuum reservoir 90 occupies at least 70% of
the plate cylinder’s 10 volume. The plate cylinder 10 fur-
ther comprises a connector 50 configured to be reversibly
connected to a vacuum source 70 (not displayed) in order
to establish communication between the vacuum source
and the suction openings via the reservoir. The connector
50 is configured to prohibit gas-flow therethrough as long
as it is not connected to the vacuum source 70.
[0050] Fig. 4 depicts an embodiment of a plate cylinder
10 for flexographic printing comprising a plurality of suc-
tion openings 40 provided on its outer circumferential sur-
face 30 for attaching a flexographic printing plate 20 ther-
eon via suction. The plate cylinder 10 depicted in Fig 4
is configured to hold initially applied vacuum inside the
suction openings 40 also in absence of continuous suc-
tion by a vacuum source 70, thereby fastening the flex-
ographic printing plate 20 to the plate cylinder 10. The
plate cylinder 10 of Fig. 4 further comprises a vacuum
reservoir 90 configured to communicate with the plurality
of suction openings 40. In the embodiment depicted in
Fig. 4, the vacuum reservoir 90 occupies at least 70% of
the plate cylinder’s 10 volume. The plate cylinder 10 fur-
ther comprises a connector 50 configured to be reversibly
connected to a vacuum source 70 (not displayed) in order
to establish communication between the vacuum source
and the suction openings via the reservoir. The connector
50 is configured to prohibit gas-flow therethrough as long
as it is not connected to the vacuum source 70.
[0051] Fig. 5 depicts an embodiment of a plate cylinder
10 for flexographic printing. The plate cylinder 10 of the
embodiment depicted in Fig. 5 comprises a plurality of
suction openings 40 provided on its outer circumferential
surface 30 for attaching a flexographic printing plate 20
thereon via suction. The suction openings 40 are config-
ured to communicate with a vacuum source 70 (not dis-
played). Some of the plurality of suction openings 40 are
equipped with magnetically operable, normally closed
valves 100,100’. The valves 100, 100’ are configured to

be brought into an opened state by bringing a ferromag-
netic material in close proximity thereof. The flexographic
printing plate 20 provided on the outer circumferential
surface 30 of the plate cylinder 10 comprises a ferromag-
netic component 110. Each of the valves 100, 100’ com-
prises at least one actuator 101 having a permanently
magnetic component. In the embodiment of Fig. 5, the
actuator is a ball 101 which is pre-stressed by a resilient
element 102 in a closed state. Reference sign 100 depicts
a valve 100 which is in a closed state because no ferro-
magnetic material 110 has been brought in close prox-
imity of the actuator 101. Reference sign 100’, however,
depicts a valve which is in an open state, because a fer-
romagnetic component comprised by the flexographic
printing plate 20 has been brought into close proximity
thereof. In the embodiment depicted in Fig. 5, the flexo-
graphic printing plate 20 comprises an attaching surface
configured to be attached to the circumferential surface
30 of the plate cylinder 10. The permanently magnetic
component 110 is homogeneously distributed over the
entire attaching surface of the flexographic printing plate
20.
[0052] Fig. 8a depicts another embodiment of a plate
cylinder 40 for flexographic printing in accordance with
the present disclosure. In the plate cylinder 40, a first
portion of the outer circumferential surface 30 of the plate
cylinder comprises suction openings 10 for attaching op-
posite edges of a flexographic printing plate 20 thereon
via suction. In the depicted embodiment, six suction
openings 10 are provided, three of which are arranged
along the longitudinal direction of the plate cylinder 40,
respectively. Preferably, the respective three suction
openings 10 are equally spaced from each other. In other
words, two rows of suction openings 10 are provided,
each row for mounting one circumferential end of a print-
ing plate. Preferably, the rows are oriented in a longitu-
dinal direction of the plate cylinder 40. In the depicted
first embodiment, the circumferential distance between
the two rows of suction openings 10 is less than 20% of
the outer circumferential length of the plate cylinder 40.
[0053] The suction openings 10 are configured to com-
municate with a vacuum source (not displayed). As de-
picted in Fig. 8a, a connector 50 having a check valve
may be provided, yet such a connector is optional. In the
depicted embodiment, a second portion of the outer cir-
cumferential surface of the plate cylinder comprises no
suction openings. In the depicted embodiment, the sec-
ond portion occupies, in a circumferential direction of the
plate cylinder, about 90% of the circumferential surface
of the plate cylinder, and, in a longitudinal direction of the
plate cylinder, 100% of the circumferential surface of the
plate cylinder. However, any other ratio of coverage listed
above is applicable.
[0054] Fig. 8b depicts another embodiment of a plate
cylinder 40 for flexographic printing in accordance with
the present disclosure. The plate cylinder 40 depicted in
Fig. 8b comprises exactly two elongated suction open-
ings 10. Both of these elongated suction openings 10 are
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arranged such that the longer sides thereof are oriented
in a longitudinal direction of the plate cylinder 40. The
distance between the openings in a circumferential di-
rection is less than 20% of the outer circumferential length
of the plate cylinder 40. The elongated suction openings
10 extend, in a longitudinal direction of the plate cylinder
40, along more than 80% of the outer circumferential sur-
face of the plate cylinder 40. As depicted in Fig. 8b, a
connector 50 having a check valve may be provided, yet
such a connector is optional.
[0055] While various example embodiments of the
present disclosure have been described above, it should
be understood that they have been presented by way of
example and are not to be understood as a limitation. It
will be apparent to persons skilled in the relevant art(s)
that various changes in form and detail can be made
therein. Thus, the present disclosure should not be lim-
ited by any of the above described exemplary embodi-
ments but should be defined only in accordance with the
following claims and their equivalents.
[0056] Further, the purpose of the Abstract is to enable
the Patent Office and the public generally, and especially
the scientists, engineers and practitioners in the art who
are not familiar with patent or legal terms or phraseology,
to determine quickly from a cursory inspection the nature
and essence of the technical disclosure of the applica-
tion. The Abstract is not intended to be limiting as to the
scope of the example embodiments presented herein in
any way. It is also to be understood that any procedures
recited in the claims need not be performed in the order
presented.
[0057] While this specification contains specific em-
bodiment details, these should not be construed as lim-
itations on the scope of any disclosures or of what may
be claimed, but rather as descriptions of features specific
to particular embodiments described herein. Certain fea-
tures that are described in this specification in the context
of separate embodiments can also be implemented in
combination in a single embodiment. Conversely, vari-
ous features that are described in the context of a single
embodiment can also be implemented in multiple em-
bodiments separately or in any suitable sub-combination.
Moreover, although features may be described above as
acting in certain combinations and even initially claimed
as such, one or more features from a claimed combina-
tion can in some cases be excised from the combination,
and the claimed combination may be directed to a sub-
combination or variation of a sub-combination.
[0058] Having now described some illustrative embod-
iments and embodiments, it is apparent that the foregoing
is illustrative and not limiting, having been presented by
way of example.
[0059] The devices and methods described herein
may be embodied in other specific forms without depart-
ing from the characteristics thereof. The foregoing em-
bodiments are illustrative rather than limiting of the de-
scribed systems and methods. Scope of the apparatuses
and methods described herein is thus indicated by the

appended claims, rather than the foregoing description,
and changes that come within the meaning and range of
equivalence of the claims are embraced therein.

Claims

1. Plate cylinder for flexographic printing,
wherein a first portion of the outer circumferential
surface of the plate cylinder comprises suction open-
ings for attaching opposite edges of a flexographic
printing plate thereon via suction, said suction open-
ings being configured to communicate with a vacuum
source,
wherein a second portion of the outer circumferential
surface of the plate cylinder comprises no suction
openings, said second portion occupying, in a cir-
cumferential direction of the plate cylinder, at least
60%, preferably at least 75% and more preferably
at least 90% of the circumferential surface of the
plate cylinder, and, in a longitudinal direction of the
plate cylinder, at least 80%, preferably 100% of the
circumferential surface of the plate cylinder.

2. The plate cylinder of claim 1, comprising exactly two
suction openings, said openings being elongated
openings,
wherein both openings are arranged such that the
longer sides thereof are oriented in a longitudinal
direction of the plate cylinder, and
wherein the distance between the openings in a cir-
cumferential direction is less than 50%, preferably
less than 20% and more preferably less than 10%
of the plate cylinder’s outer circumferential length.

3. Plate cylinder for flexographic printing, preferably the
plate cylinder of one of the preceding claims, com-
prising a plurality of suction openings provided on its
outer circumferential surface for attaching a flexo-
graphic printing plate thereon via suction, said suc-
tion openings being configured to communicate with
a vacuum source,
wherein the number of said suction openings equals
or exceeds 10.000, and
wherein the cross-sectional area of each suction
opening is equal to or below 1 mm2.

4. Plate cylinder for flexographic printing, preferably the
plate cylinder of one of the preceding claims, the
plate cylinder comprising a plurality of suction open-
ings provided on its outer circumferential surface for
attaching a flexographic printing plate thereon via
suction, said suction openings being configured to
communicate with a vacuum source,
wherein at least some of the plurality of suction open-
ings are equipped with magnetically operable, nor-
mally closed valves, said valves being configured to
be brought into an opened state by bringing a ferro-
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magnetic material or a permanently magnetic mate-
rial in close proximity thereof.

5. The plate cylinder of claim 4, wherein suction open-
ings provided in peripheral portions of the plate cyl-
inder are equipped with said magnetically operable,
normally closed valves, and
wherein suction openings provided in central por-
tions of the plate cylinder are not equipped with such
valves.

6. The plate cylinder of claim 4 or 5, further being pro-
vided with a flexographic printing plate on its outer
circumferential surface,
wherein said flexographic printing plate comprises a
permanently magnetic component, and
wherein each of the valves comprises at least one
actuator having a ferromagnetic component.

7. The plate cylinder of claim 6, wherein the flexograph-
ic printing plate comprises an attaching surface con-
figured to be attached to the circumferential surface
of the plate cylinder, and
wherein the permanently magnetic component is ho-
mogeneously distributed over the entire attaching
surface of the flexographic printing plate.

8. The plate cylinder of claim 4 or 5, said plate cylinder
being provided with a flexographic printing plate on
its outer circumferential surface,
wherein said flexographic printing plate comprises a
ferromagnetic component, and
wherein each of the valves comprises at least one
actuator having a permanently magnetic compo-
nent.

9. The plate cylinder of claim 8, wherein the flexograph-
ic printing plate comprises an attaching surface con-
figured to be attached to the circumferential surface
of the plate cylinder, and
wherein the ferromagnetic component is homoge-
neously distributed over the entire attaching surface
of the flexographic printing plate.

10. Plate cylinder for flexographic printing, preferably the
plate cylinder of one of the preceding claims, said
plate cylinder comprising
a plurality of suction openings provided on its outer
circumferential surface for attaching a flexographic
printing plate thereon via suction,
a vacuum source accommodated in the plate cylin-
der and configured to communicate with the plurality
of suction openings, and
a rotary feed-through-unit configured to supply elec-
trical current and/or a chemical component to the
vacuum source.

11. The plate cylinder of claim 10, wherein the rotary

feed-through-unit is a brushless unit configured to
transfer energy via induction.

12. Plate cylinder for flexographic printing, preferably the
plate cylinder of one of the preceding claims, the
plate cylinder comprising
a plurality of suction openings provided on its outer
circumferential surface for attaching a flexographic
printing plate thereon via suction,
wherein, in a state in which each of the suction open-
ings is covered by a flexographic printing plate, the
plate cylinder is configured to hold initially applied
vacuum inside the suction openings in absence of
continuous suction, thereby fastening the flexo-
graphic printing plate.

13. The plate cylinder of claim 12, further comprising a
vacuum reservoir configured to communicate with
the plurality of suction openings,
wherein the reservoir occupies at least 30% of the
plate cylinder’s volume.

14. The plate cylinder of claim 12 or 13, further compris-
ing a connector configured to be reversibly connect-
ed to a vacuum source in order to establish commu-
nication between the vacuum source and the suction
openings, preferably via the reservoir,
wherein the connector is further configured to pro-
hibit gas-flow therethrough as long as it is not con-
nected to the vacuum source.

15. Method for attaching a flexographic printing plate on-
to the plate cylinder of one of the preceding claims,
the method comprising:

attaching a vacuum source to the connector;
depositing a flexographic printing plate onto the
outer circumferential surface of the plate cylin-
der, the flexographic printing plate thereby seal-
ing the plurality of suction openings;
detaching the vacuum source from the connec-
tor, thereby trapping the vacuum in a volume
provided by the channel between the openings
and the check valve such that the flexographic
printing plate is attached to the plate cylinder.

16. Method for detaching a flexographic printing plate
from a plate cylinder, preferably from the plate cyl-
inder of one of the preceding claims, the flexographic
printing plate being flexible, comprising polymeric
resin and being configured to be reversibly attached
to the plate cylinder by means of adhesive bonding,
wherein the plate cylinder comprises a plurality of
openings on a circumferential surface thereof, said
openings communicating with a fluid source config-
ured to provide pressurized fluid to said openings,
the method comprising:
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in the state of a flexographic printing plate being
attached to the plate cylinder, providing pressu-
rized fluid, preferably pressurized gas, to at least
one of said openings; and
detaching the flexographic printing plate from
the plate cylinder.

17. The method of claim 16, wherein, during the step of
providing pressurized fluid to at least one of said
openings, pressurized fluid is provided only to open-
ings provided in portions of the plate cylinder which
correspond to peripheral portions of the flexographic
printing plate.

18. The method of one of claims 16 or 17, wherein, dur-
ing the step of providing pressurized fluid to at least
one of said openings, the pressure of the pressurized
fluid is being steadily increased.

19. The method of claim 18, wherein the step of providing
pressurized fluid to at least one of said openings is
being terminated as soon the pressure in at least
one of the openings drops.

20. the method of one of claims 16 to 19, wherein the
fluid comprises a gas, preferably N2, CO2 or a noble
gas, configured to preserve bonding capacity of the
plate cylinder and/or of the flexographic printing
plate.
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