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Description
Field of the Art

[0001] The present invention generally relates to a
method of determining printed images, particularly appli-
cable to a printer with printing groups each carrying a
printing roller with a respective characteristic image to
be printed on a material, but the determination or dis-
cernment of which is notinitially possible, either because
its belonging to a certain roller is in principle unknown or
because some of the characteristicimages would appear
partly or completely superposed in the event of perform-
ing a first printing.

Prior State of the Art

[0002] Differenttypes of printers, such as flexographic
printers comprising a series of printing groups, with print-
ing rollers, with characteristic images or marks to be print-
ed incorporated in the rollers either directly, for example
by intaglio printing, or by means of corresponding printing
plates or engraved jacket in the case of flexography.
[0003] Said printing machines can incorporate auto-
matic systems for adjusting the register of the printing or
of the transfer of the ink through inspection of the char-
acteristic images or marks printed on a material.

[0004] Insuch machinesitis common to exchange the
rollers or the printing plates for others when a new pattern
is tobe printed, therefore before adjusting them in relation
to either the register or the pressure, and due to the fact
that each new roller, jacket or printing plate mounted car-
ries a new mark, it is necessary to assign each mark to
a printing group.

[0005] In the event that the order of the marks with
respect to the printing groups is pre-established by the
work order, any change in this pre-established order must
be reassigned manually.

[0006] Ifthereis not pre-established order, an operator
must check it visually, directly inspecting the rollers, print-
ing plates or the already printed material, which delays
performing the register and pressure adjustment opera-
tions necessary to begin printing the new pattern since
in order to start it is necessary to wait until the operator
finishes the visual inspection and enters the correspond-
ing data in the automatic system responsible for perform-
ing said operations, or otherwise performing them man-
ually.

[0007] The method proposed by the present invention
is applicable for the mentioned case that the order of the
marks is not always fixed with respect to the order of the
printing groups.

[0008] In addition, there is a type of characteristic im-
ages or marks (generally as auxiliary images or marks
for mounting or pre-mounting tasks) in the printing plates
or printing jackets which, when they are printed on a lam-
inar material, appear partially superposed, making it im-
possible to perform subsequent operations using said
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marks, such as the automatic register adjustment or pres-
sure adjustment, as well as the mentioned determination
of to which printing roller each mark belongs.

[0009] Proposals aimed at using said marks, which in
the case of being printed appear superposed, for per-
forming one or more of the operations mentioned in the
previous paragraph are not known.

[0010] In either of the two mentioned cases, both the
case referring to the fact that the order of the marks is
not always fixed with respect to the order of the printing
groups, and the case referring to the superposing of the
marks used in the case of being printed, it is not possible
to perform an initial determination or discernment of the
marks, either because in principle it is unknown to which
it belongs or because some of the characteristic images
appear partly or completely superposed. EP-A-0850763
discloses a method according to the preamble of claims
1and 9.

Explanation of the Invention

[0011] It seems necessary to offer an alternative to the
state of the art which covers the gaps found therein by
means of providing a method the application of which
allows performing a determination of printed images, or
marks when the order of the marks is not always fixed
with respect to the order of the printing groups,.

[0012] Such objective is achieved with the present in-
vention by means of providing a method the application
of which allows clearly determining the different printed
marks to perform subsequent operations, as well as de-
termining which mark corresponds to each printing
group, without needing to visually inspect the roller, jack-
et, printing plate or printed material, thus reducing the
wait time prior to starting the register and pressure ad-
justment operations necessary to begin printing com-
pared to conventional visual inspection methods de-
scribed in the previous section.

[0013] To that end, the present invention relates to a
method of determining printed images, of the type com-
prising the use of a printer with at least one first and one
second printing groups including respective first and sec-
ond printing rollers, generally with one and the same
printing development, each of said printing rollers with at
least one respective characteristic image to be printed
on a material.

[0014] Said characteristicimages are mounting marks
used for positioning and mounting, or pre-mounting,
printing plates on printing rollers, which are common in
printing plates found on the market, whereby register
marks are not necessary expressly to perform said pres-
sure and register adjustments, since by means of the
method proposed by the first aspect of the invention said
mounting marks are used to perform their original func-
tion, i.e., the correct mounting of the printing plates on
the printing rollers, in addition to performing the functions
conventionally performed with other additional marks,
i.e., the marks referring to the mentioned pressure ad-
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justments and transverse and longitudinal register ad-
justment.

[0015] According to the invention, the proposed meth-
od is applied to the determination of printed images with
respect to printing groups, and is of the type comprising:

i) actuating said printing groups to perform a first
printing of said characteristicimages on said material
to be printed.

[0016] The method proposed by the second aspect of
the invention comprises determining which roller is as-
sociated to each of said characteristic images by means
of the automatic and sequential performance, after said
step i), of the following steps:

ii) detecting, by means of an automatic detection sys-
tem, said characteristicimages once they have been
printed on the material to be printed, to identify them
and know their relative position within said printing
development,

iii) moving in a controlled manner the transverse
and/or longitudinal register of one or more of said
printing rollers,

iv) actuating said printing groups to perform a second
printing of one or more of said characteristic images
on said material to be printed,

v) detecting on the material to be printed, by means
of said automatic detection system, said character-
istic images if they have been printed again on the
material to be printed, to identify them and know their
relative position within said printing development, vi)
comparing the result of the detections of step v) with
that of the detections of step ii) to determine a pos-
sible positional discrepancy for one or more of the
characteristic images,

vii.1) determining that one of said printing rollers is
associated to a characteristic image which has un-
dergone a positional discrepancy at least if the trans-
verse and/or longitudinal register of said printing roll-
er has been moved in said step iii), and/or

vii.2) determining that one of said printing rollers is
associated to one of said characteristic images,
which has not undergone a positional discrepancy,
if the register of said printing roller has not been
moved in said step iii),

viii) comparing the relative positions detected in step
ii) and/or step v) with the relative position of said area
(Z) of the laminar material (2), to determine a possi-
ble positional discrepancy for atleast one of the char-
acteristic images (M;, M,); and

ix) performing at least one operation of register ad-
justment.

[0017] An alternative embodiment of the proposed
method include following steps:

i) actuating at least said printing groups to perform
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a first printing of said characteristic images (M, M)
on one single section of said material to be printed
(2), corresponding to a printing development, said
section comprising said definite area (2);

and said method being characterized in that it comprises
determining which roller is associated to each of said
characteristicimages (M, M,) by means of the automatic
and sequential performance, after said step i), of the fol-
lowing steps:

ii) detecting, by means of an automatic detection sys-
tem, said characteristic images (M4, M,) once they
have been printed on the material to be printed (2),
to at least identify them and know their relative po-
sition within said printing development,

iii) withdrawn in a controlled manner the printing sta-
tus from at least one of said printing rollers (R,),

iv) actuating at least said printing groups to perform
a second printing of said characteristic images (M4,
M) on one single section of said material to be print-
ed (2), corresponding to a printing development, said
section comprising said definite area (2);

v) detecting on the material to be printed (2), by
means of said automatic detection system, said
characteristic images (M4, M,) if they have been
printed again on the material to be printed (2), to at
least identify them and know their relative position
within said printing development, and detect the ab-
sence of the characteristic images (M4, M,) which
have not been printed again on said laminar material
(2) in said step iv),

vi) comparing the result of the detections of step v)
with that of the detections of step ii) to determine the
disappearance of one of said characteristic images
(M4, My),

vii.3) determining that one of said printing rollers (R4,
R,) is associated to one of said characteristicimages
(M4, M,), which has disappeared from the printing,
if said printing roller (R4, Ry) has been withdrawn
from the printing status in said step iii).

viii) comparing the relative positions detected in step
ii) and/or step v) with the relative position of said area
(2) of the laminar material (2), to determine a possi-
ble positional discrepancy for atleast one of the char-
acteristic images (M4, M»);

ix) performing at least one operation of register ad-
justment.

[0018] Based on the foregoing description of the meth-
od proposed by both the first and the second embodi-
ments of the present invention, it is deduced that for one
embodiment applied to a machine with two printing rollers
with respective characteristic images, such as auxiliary
register marks, it is possible to determine which mark is
associated to each roller:

First embodiment - by moving the transverse and/or
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longitudinal register of one of the rollers and there-
fore determining that the mark which has undergone
a positional discrepancy with respect to said area of
the material, for the first aspect, or which has also
been moved upon resuming printing, according to
the second aspect, is the one corresponding to the
roller which has been moved according to the step
vii.1), and that the one which has not been moved
belongs to the roller which has not been moved, ac-
cording to the step vii.2), or

Second embodiment - withdrawing from printing sta-
tus one of the rollers and therefore determining that
the mark which has not been printed again in step
iv) corresponds to the roller which has been with-
drawn from printing according to the step vii.3).

[0019] As will be understood a combination of first and
second embodiments can be produced as follows:

First and second embodiments combined - moving the
transverse and/or longitudinal register of one of the roll-
ers and withdrawing from printing status another one of
therollers, and therefore determining that the mark which
has undergone a positional discrepancy with respect to
said area of the material, for the first aspect, or which
has also been moved upon printing again, is the one
which corresponds to the roller which has been moved
(step vii. 1)), and that the one which has not been printed
in step iv) corresponds to the roller which has been with-
drawn from printing status (stepvii.3)).

[0020] In relation to said detected positions in said
steps ii) and v), they are preferably respective longitudi-
nal and transverse positions of each characteristicimage
within said printing development.

[0021] Once has been determined which mark corre-
sponds to each printing group, steps viii) and ix) permits
the determination of possible positional discrepancies of
at least one of said characteristicimages and performing
at least one operation of register adjustment.

[0022] According an additional embodiment, an addi-
tional operation of pressure adjustment of said printing
rollers can be also performed.

[0023] For other embodiments applied to machines of
more than two printing groups, it is possible to perform
all steps vii.1), vii.2 and vii.3), and even if necessary with
some variations in relation to the movements of the trans-
verse and/or longitudinal register of each roller, or a com-
bination of movements, also taking into account the di-
rection of said movements, as well as even the magnitude
of the movement, depending on the number of groups
incorporated by the machine.

[0024] Such embodiments applied to machines of
more than two groups will be duly described in a later
section.

Brief Description of the Drawings

[0025] The previous and other advantages and fea-
tures will be more fully understood from the following de-
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tailed description of several embodiments with reference
to the attached drawings, which must be considered in
an illustrative and non-limiting manner and in which:

Figure 1a is a schematic perspective depiction of
part of a flexographic machine with five printing roll-
ers, in which some of the most relevant elements to
be taken in account by the method proposed by the
present invention for one embodiment can be seen,
Figure 1b is a schematic plan view of a series of
marks printed in step i) of the method proposed by
the second aspect of the invention, using the ma-
chine of Figure 1a,

Figure 1c is a schematic plan view of a series of
marks printed in step iv) of the method proposed by
the second aspect of the invention, using the ma-
chine of Figure 1a, for the same embodiment of Fig-
ure 1b,

Figure 2a is a schematic perspective depiction of
part of a flexographic machine with seven printing
rollers, in which some of the most relevant elements
to be taken into account by the method proposed by
the present invention for another embodiment can
be seen,

Figure 2b is a schematic plan view of a series of
marks printed in step i) of the method proposed by
the second aspect of the invention using the machine
of Figure 2a,

Figure 2c is a schematic plan view of a series of
marks printed in step iv) of the method proposed by
the second aspect of the invention using the machine
of Figure 2a for the same embodiment of Figure 2b,
Figure 3a is a schematic perspective depiction of
part of a flexographic machine with five printing roll-
ers, in which some of the most relevant elements to
be taken into account by the method proposed by
the second aspect of the present invention for one
embodiment can be seen,

Figure 3b is a schematic plan view of a series of
marks as they would appear printed using the ma-
chine of Figure 3a for one embodiment for which all
the marks would appear superposed,

Figure 3c is a schematic plan view of a series of
marks printed in step ii) of the method proposed us-
ing the machine of Figure 3a for the same embodi-
ment of Figure 3b, and

Figure 3d is another schematic plan view of a series
of printed superposed marks after having performed
a register adjustment of the printing rollers of the
machine of Figure 3a according to the method pro-
posed by the invention for the same embodiment of
Figures 3b and 3c.

Detailed Description of several Embodiments

[0026] The present invention relates to a method of
determining printed images, of the type comprising the
use of a printer of any type but with at least two printing
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groups with respective printing rollers with respective
characteristic images to be printed.

[0027] The explanation of the proposed method ap-
plied to a printing machine with two printing rollers has
already been provided in the section of the explanation
of the invention, the proposed method being described
in this section for several embodiments based on the use
of a printing machine (specifically a flexographic machine
but it could be another machine which a person skilled
in the art would consider suitable) with a plurality of print-
ing rollers: five for the embodiment shown in Figures 1a
to 1c and 3a to 3d, and seven for the embodiment of
Figures 2a to 2c.

[0028] Although the method is applicable for any type
of characteristic image, of any size and location, for the
embodiments shown in the Figures 1a to 1c and 2a to
2c referring to the second aspect of the invention, said
characteristic images are auxiliary marks for register M,
M,, Ms...M,, located in respective sides of printing plates
C4, C,, Cs...C,,, for being printed in a side margin of a
laminar material 2 to be printed.

[0029] The preceding paragraph refers to the marks
and to the printing plates, and reference will also later be
made to the rollers, indicating the maximum number as
n, due to the fact that said number n may vary depending
on the embodiment, specifically for the embodiment
shown in Figures 1a to 1c and 3a to 3d n=5, and for the
embodiment shown in Figures 2a to 2¢c n=7.

[0030] As can be seen in Figures 1a, 2a and 3a, for
several embodiments, the method is applied to a flexo-
graphic printer of the type comprising a rotating support
drum 1 (shown transparently for the sake of visual clarity)
on which a laminar material to be printed 2 (shown only
in part for the sake of clarity) is supported, with a plurality
of printing groups (not all shown) arranged around said
supportdrum 1 and spaced along its perimeter, including
respective printing rollers R4, Ry, Rs... R, each of them
with at least one respective mark to be printed M, My,
Ms...M,,.

[0031] Forsaid embodiments shown, the method com-
prises performing all the steps for all the printing groups
and all the marks My, My, M5...M,,.

[0032] Figures 1b and 2b show the marks printed by
the first printing of step i) of the method proposed by the
second aspect of the invention (said figures do not show
the laminar material 2 on the they have been printed).
[0033] It can be seen both in Figure 1b and in the 1c,
and, though not as well, in Figure 1a, how the marks M,
My, M3, My, Mg therein shown are respective circles
which, although it cannot be seen since the drawings are
in black and white, have each been printed with a different
color, the mentioned color of each mark M, My, M3, My,
Mg for one embodiment being the characteristic which
allows distinguishing them from one another.

[0034] For another embodiment, the mentioned distin-
guishing characteristic of the marks is the relative posi-
tion within the printing, there being for said embodiment
a series of windows (one per mark) delimiting respective
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areas where it is possible to detect a mark, each mark
being moved, according to the proposed method, only
through the inside of its respective window, without the
possibility of entering in the window of another mark. In
other words, even though the marks, for example the
marks shown in Figures 1b and 1c My, My, M3, My, Mg,
are of the same color, the fact that each of them can be
moved only through the inside of its respective window
(not shown) allows distinguishing them by their relative
position, despite the fact that all of them are identical and
the same color.

[0035] In said Figure 1b, the marks My, My, M5, My,
Mg have been printed longitudinally separated along the
mentioned margin of the laminar material 2, and they
also appear out of both transverse and longitudinal reg-
ister.

[0036] Inrelation to marks My, My, M3, My, Mg, Mg, M5
shown in Figures 2a to 2c, these marks are respective
segments of lines, each of them with a different inclina-
tion, and which unlike the marks of Figures 1ato 1c, have
been printed substantially on one and the same marginal
area of the laminar material 2, withoutbeing longitudinally
separated along the laminar material 2 by more than the
small (longitudinal and transverse) separations typical of
register errors (which can be seen in Figure 2b), or the
separations forced in step iii) of the proposed method
which can be seen in Figure 2c (as also occurs with the
embodiment of Figure 1c).

[0037] For another embodiment not shown, the marks
M;, My, Ms...M,, are different geometric figures.

[0038] Itcan be seen in Figures 1a, 2a and 3a how for
the embodiments therein shown the marks M4, M,,
Ms...M,, are defined or incorporated in respective printing
plates C4, C,, C3...C,,, said printing rollers R4, Ry, Rj...
R, being associated to said characteristic images My,
M,, M5...M,, since each of them carries one of said print-
ing plates C4, Cy, C5...,C,,.

[0039] The method proposed by the second aspect of
the invention comprises performing previously described
step ii) for detecting the marks as they are depicted in
Figures 1b and 2b.

[0040] Said detections of said step ii), and of step v)
described in further detail below, are performed by
means of an automatic detection system which, for the
embodiment shown in Figures 2b and 2c, comprises, for
the purpose of performing the detections visually, an au-
tomaticimage capture and treatment system (not shown)
formed, for example, by at least one camera located
above the rotating support drum 1, upstream with respect
to the direction of movement of the laminar material 2,
associated to a corresponding electronic circuitry, direct-
ly on the printed laminar material 2 or in a corresponding
monitor or display (not shown), said automatic image
capture and treatment system being associated to a cor-
responding electronic system suitable for performing at
least said steps vi) to ix), as well as collaborating, if nec-
essary, when performing steps ii) and v), as well as giving
the orders by means of the corresponding sending of
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suitable control signals to means of actuating the groups
and the printing rollers, which allow performing steps i),
iii) and iv).

[0041] For one embodiment for which it is not neces-
sary to detect the shape or the color of the marks, and
for which it is therefore not necessary to use a camera,
such as that mentioned above for which the marks were
distinguished from one another by their relative position
within the printing, the mentioned automatic detection
system comprises one or more photoelectric sensors,
also associated to an electronic system like that de-
scribed in the preceding paragraph.

[0042] In relation to step iii) of the method proposed
by the second aspect of the invention, said step compris-
es moving the transverse and/or longitudinal register of
at least all except one of said printing rollers R4, R,, Rs...
R, each in a different direction or in the same direction
as another but with a different magnitude different, or
withdrawing same from printing status.

[0043] Specifically for the embodiment of Figure 1a,
step iii) is performed for moving the printing rollers Ry,
R,, R3, R4, Rg shown therein according to the indicative
arrows also shown therein, i.e.:

- moving the longitudinal, or angular, register of a first
printing roller R4 in one direction, and of a second
printing roller R, in the opposite direction, and

- moving the transverse, or axial, register of a fourth
R, and afifth Rg printing rollers, eachin one direction.

[0044] With respect to the third printing roller R3, the
latter is not actuated in said step iii), therefore it does not
move in any direction.

[0045] The result of said movements, or the absence
thereof as is the case of the third printing roller R;, can
be seen in Figure 1c, and is detectable in step v) of the
proposed method.

[0046] Said Figure 1c shows the previous positions of
the marks (i.e., those shown in Figure 1a) by means of
a number of corresponding "x", which allows performing
a comparison with their respective current positions,
which allows appreciating how all the marks, except that
indicated as M3, have undergone respective positional
discrepancies, determined in step vi) of the method, and
different from one another, specifically mark Mg has been
moved to the right mark My to the left, mark M, upwards
and mark M, downwards. In other words, said step vi)
has been performed to determine a series of positional
discrepancies different for all except one of the marks,
i.e., for My, My, M, and M.

[0047] Continuing with the embodiment of Figures 1a
to 1c, the method proposed by the second aspect of the
invention comprises performing said step vii.1) to deter-
mine that each of the printing rollers Ry, R,, R, and Ry
actuated in step iii) is associated to one of said marks
M4, My, My and Mg which have undergone respective
positional discrepancies, if the transverse and/or longi-
tudinal register of said printing roller R4, Ry, R4 and R
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has been moved in said step iii), with a direction corre-
sponding to that experienced by the printed mark M5, M5,
M, and Mg, i.e., mark M, corresponds to roller Ry, M to
Rs, M4 to R4 and Mg to Rg.

[0048] The method comprises determining in step
vii.2) that the third roller R,, the register of which has not
been moved, is associated to mark M5 which has not
undergone any positional discrepancy.

[0049] The movements to which the registers of the
printing rollers have been subjected in stepiii) are enough
for the embodiment shown in Figures 1a to 1c, but this
is not the case for one embodiment which involves using
a machine with a larger number of printing rollers, as is
the case shown in Figure 2a.

[0050] Forthe embodimentof Figure 2a, stepiiii) is per-
formed for moving the printing rollers R4, Ry, R3, Ry, Rs,
Rg, R7, shown therein according to the indicative arrows
also shown therein, i.e.:

- withdrawing from printing status a first printing roller
Ry,

- moving the longitudinal register of a second printing
roller R, in one direction, and that of a third printing
roller R5 in the opposite direction, and

- moving the transverse register of a sixth printing roll-
er Rg in one direction, and that of a fifth R; and a
seventh R; printing rollers in one and the same di-
rection, opposite to that of roller Rg, but with a differ-
ent magnitude, specifically with a magnitude greater
than roller Ry as is sought to be indicated with the
longer length of the arrow therein shown.

[0051] Obviously the fact that a certain roller of is
moved in one way or another, for example the sixth roller
Rg axially in one direction, must only be interpreted as
an example for explaining the rollers shown in Figures
1aand 2a, since the number of the roller which undergoes
a certain movement is irrelevant, it can be the first or the
second, etc., what is important is that said movements
are different from one another (either relating to the type
of movement, to the direction, to, if necessary, the mag-
nitude of the movement or to a combination thereof).
[0052] Continuing with the embodiment shown in Fig-
ures 2a to 2c, the fourth printing roller R, is not actuated
in said step iii), therefore it is not moved in any direction.
[0053] The result of said movements, or the absence
thereof as in the case of the fourth printing roller Ry, can
be seen in Figure 2c, and is detectable in step v) of the
proposed method.

[0054] Said Figure 2c also shows how all the marks,
except those indicated as M, and as M4, have undergone
respective positional discrepancies, determined in step
vi) of the method, and different from one another, spe-
cifically mark Mg has been moved to the right, mark Mg
to the left, mark M3 upwards, mark M, downwards and
mark M5 also to the right but with a smaller magnitude
than Mg. In other words, said step vi) has been performed
to determine a series of positional discrepancies different
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for all except two of the marks, i.e., for My, M3, M5, Mg
and M.

[0055] Figure 2calso shows that mark M4 has notbeen
printed, which has been determined in step vi) as a dis-
appearance of said mark M,.

[0056] Continuing with the embodiment of Figures 2a
to 2c, the method proposed by the second aspect of the
invention comprises performing said step vii.1) to deter-
mine that each of the printing rollers R,, R3, Rs, Rg and
R actuated in step iii) is associated to one of said marks
M,, M3, Mg, Mg and M, which have undergone respective
positional discrepancies, if the transverse and/or longi-
tudinal register of said printing roller R,, R3 Rg, Rg and
R has been moved in said step iii), with a direction and
a magnitude corresponding to that experienced by the
printed mark My, M3, Mg, Mg and M, i.e., mark M, cor-
responds to roller R,, M5 to R3, Mg to Rs, Mg to Rg, and
M- to R4

[0057] For one embodiment said magnitudes have
pre-determined values.

[0058] Continuing with the embodiment of Figures 2a
to 2c, the method proposed by the second aspect of the
invention comprises determining in step vii.2) that the
fourth roller R4, which has not been moved, is associated
to the mark M, which has not undergone any positional
discrepancy, as well as performing said step vii.3) to de-
termine that the first printing roller Ry withdrawn from the
printing upon being actuated in said step iii) is associated
to the first mark M4, which has disappeared fromthe print-
ing.

[0059] For one embodiment the proposed method is
performed before a process of register adjustment of said
printing rollers R4, Ry, Rs... Ry,

[0060] For another embodiment the method proposed
by the second aspect of the invention is performed before
a process of pressure adjustment of at least part of the
rollers of said printing groups.

[0061] In relation to the method proposed by the first
aspect of the invention, it can be observed in Figures 3b
to 3d (as well as, although with more difficulty in Figure
3a in its respective printing plates C4, C,, C3, Cy4, Cs),
how the marks M;, My, M3, M4, Mg shown therein are
respective circles (Figures 3b to 3d do not show the lam-
inar material 2 on which the marks have been printed),
in this case partially superposed and printed within a de-
termined area Z (shown with a dashed line). Unlike Fig-
ures 3b and 3d, Figure 3b shows a hypothetical prelim-
inary printing, for the purpose of clarifying the explanation
of the method proposed by the first aspect of the inven-
tion, since it is not essential to perform printing of the
marks M4, My, M3, My, M5 before step a).

[0062] Said circles are an exaggerated representation
of the real marks, for the sake of clarity, since they are
actually microdots generally having a diameter of sub-
stantially 0.1 mm to 1 mm or slightly greater.

[0063] Fora preferred embodimentsaid marks M, M,,
M3, My, Mg are auxiliary mounting marks used for posi-
tioning and coupling said printing plates C,, C,, Cs,
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C, ,C5 on said printing rollers Ry, Ry, R3, Ry, Ry
[0064] Figure 3b shows the marks M4, M5, M3, My, Mg
as they would appear printed if a printing before step a)
of the method proposed by the first aspect of the inven-
tion, for the embodiment in which they are the mentioned
microdots, were performed. It can be seen in said Figure
3b that the microdots My, My, M3, M, Mg appear partially
superposed, a register adjustment of the printing rollers
R1, Ry, R3, R4, Rg not having been yet performed. Said
superposition, although partial, initially prevents the de-
termination or discernment of each mark, it not being
possible to clearly distinguish each mark separately,
which makes it difficult, and even in some cases impos-
sible, to determine which roller each mark belongs to, as
well as their pressure adjustment, since the marks are
not seen in their entirety, and their register adjustment,
since it is not possible to identify which roller each mark
belongs to.

[0065] In addition, Figure 3c shows the same marks or
microdots M4, My, M3, M4, M5 once they have been print-
ed, the printing rollers Ry, R3, R4, Rg shown in Figure 3a
having been moved, for the embodiment shown, accord-
ing to the indicative arrows also shown therein, i.e.:

- axially moving the transverse register to a second
printing roller R, in one direction, and to afifth printing
roller R in the opposite direction, and

- angularly moving the longitudinal register of a third
Rj and a fourth R, printing rollers, each in one di-
rection.

[0066] In relation to the first printing roller Ry, it is not
actuated, therefore it is not moved in any direction.
[0067] The result of said movements, or the absence
thereof as is the case of the first printing roller R4, can
be seen in Figure 3c, and can be detected.

[0068] Said Figure 3c depicts the preliminary positions
thatthe marks would have adopted if they had been print-
ed (i.e., those shown in Figure 3a) by means of corre-
sponding "x", which allows performing a comparison with
their respective current positions, which allows appreci-
ating how all the marks, except thatindicated as M4, have
undergone respective positional discrepancies.

[0069] Actually, itis not necessary to perform printing
before moving the printing roller register, i.e., the printing
shown by Figure 3b is not performed, therefore the men-
tioned positional discrepancies are not determined by
comparing each printed mark with its preliminary position
but rather by means of comparing the relative positions
detected with the relative position of said area Z of the
material 2, to determine the positional discrepancies for
all the marks M,, M5, My, M5 except for a first mark indi-
cated as M.

[0070] It can be seen in said Figure 3c, where the
marks My, My, M3, M, and Mg appear printed not super-
posed in relation to another, how the positional discrep-
ancies with respect to the area Z, are different from one
another, specifically the mark Mg has moved to the right
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of said area Z, the mark M, downwards, the mark M,
towards the left and the mark M5 upwards. In other words,
said step has been performed to determine a series of
different positional discrepancies for all except one of the
marks, i.e., for My, M3, M, and Mg,

[0071] Once the marks M, M,, M3, M, and M5 have
been separated as seen in Figure 3c, they can be easily
distinguished, which makes it possible to perform the op-
erations of determining or associating marks M4, My, M3,
M, and M5 with respect to printing rollers Ry, Ry, R3, Ry,
Ry as well as register adjustment and pressure adjust-
ment of the printing rollers Ry, Ry, R3, Ry, Rs.

[0072] The embodiments described for the second as-
pect of the invention for which there was a larger number
of printing rollers than those shown by Figure 3a and, as
a result, identical movements with one and the same di-
rection for two different printing rollers, but with different
pre-determined magnitudes, are also applicable in a sim-
ilar manner, with the difference that steps i) and ii) of the
method proposed are not necessary according to the first
aspect, whereby the comparisons to determine the po-
sitional discrepancies are performed with respect to the
area Z shown in Figures 3b to 3c.

[0073] The method proposed comprises performing
said pressure adjustment by means of using an automat-
ic image capture (camera or the like) and treatment sys-
tem associated to an electronic system for, according to
one embodiment, detecting the absence or presence of
each of said marks M,, My, M3, My, M5 on said laminar
material 2 and acting accordingly by increasing or de-
creasing the pressure exerted by each printing roller R4,
R,, R3, Ry, R on the laminar material 2, as well as the
pressure of their associated ink rollers (not shown).
[0074] For a more elaborate embodiment the method
proposed by the invention comprises, to perform said
pressure adjustment, comparing, by means of said elec-
tronic system, the marks M4, M,, M3, My, Mg captured
with respective pre-determined reference marks regis-
tered in said electronic system and indicative of a good
printing quality (due to their color, shape, etc.), and if said
comparison offers as a result a discrepancy or deviation
indicative of the fact that the quality of any of the marks
M4, M5, M3, My, Mg captured is not good, compensating
said discrepancy by means of adjusting the pressure of
the corresponding printing roller R4, Ry, R3, R4, Rg which
has printed said image and of a corresponding ink roller
(not shown) to which it is associated.

[0075] Inrelationtothe mentionedregister adjustment,
for a preferred embodiment the method proposed com-
prises taking as a common reference a first mark M, the
printing roller R4 of which has not been moved , and ad-
justing the position of the printing rollers Ry, Rs3, R4, Ry
carrying the remaining marks M,, M5, My, Ms until the
position of said marks M,, M3, My, Mg, once they have
been printed on the material 2, is identical to that of said
first mark My, i.e., until all the marks My, My, M3, My, Mg
overlap as shown in Figure 3d. To that end, the method
proposed comprises:
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- comparing the relative positions detected for each
of the printed marks M,, M3, My, Mg, except for said
first M4, with respective relative register positions
equal to the position of the first mark M, detected,
or common reference register position, plus the
known movement (actuation of the axial or angular
roller) of the transverse and/or longitudinal register
undergone by each of the marks M,, M3, My, M5 in
said step a),

- adjusting the transverse and longitudinal register of
the printing rollers R,, R3, R4, R the marks M,, M3,
My, Mg of which have been printed with a relative
position different from the relative register position
with which it has been compared, until each of them
has reached its respective relative register position,
and

- moving each of the printing rollers R,, R3, R4, Ry
according to the same movement undergone in said
step of moving the printer rollers, identical in magni-
tude and along the same movement axis, but in an
opposite direction, so that all the marks M4, My, M3,
My, Mg are printed completely superposed in relation
to one another on the laminar material 2 in said com-
mon reference register position or position of the first
mark M4 within said area Z, as shown in Figure 3d.

[0076] For another non-preferred embodiment the
common reference position is not the position of the first
mark M, detected, but another different one, such as a
pre-determined position different from the relative posi-
tions of the marks M4, M,, M3, M4, Mg detected , it being
possible for said embodiment, not shown, that the first
mark M, has also been moved in initial step, since it is
not used as reference for the register adjustment of the
printing rollers Ry, R3, Ry, Ry of the remaining marks M,
Mz, My, Ms.

[0077] Continuing with the embodiment shown, it can
be observed in Figure 3d how once all the marks M4, My,
M3, My, Ms, particularly mounting microdots, are located
in the common reference register position, they are com-
pletely superposed, it not being possible to distinguish in
said Figure 3d more than a single circle, representative
of all the completely superposed microdots My, My, M3,
My, Ms.

[0078] A person skilled in the art could introduce
changes and modifications in the described embodi-
ments without departing from the scope of the present
improvements as it is defined in the attached claims.

Claims

1. A method for determining printed images with re-
spect to printing groups, comprising the use of a
printer with at least one first and one second printing
groups including respective first (R4) and second
(Ry) printing rollers having one and the same printing
development, each of said printing rollers (R4, Ry)
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with atleast one respective characteristicimage (M.
M,) to be printed on a laminar material (2), said char-
acteristic images (M4. My) being auxiliary marks and
said method comprising:

i) actuating at least said printing groups to per-
form a first printing of said characteristic images
(M4, M,) on said laminar material (2) to be print-
ed;

and said method being characterized in that it com-
prises determining which roller is associated to each
of said characteristic images (M,, M,) by means of
the automatic and sequential performance, after said
step i), of the following steps:

i) detecting, by means of an automatic detection
system, said characteristic images (M;, M,)
once they have been printed on the material to
be printed (2), to at least identify them and know
their relative position within said printing devel-
opment,

iii) moving in a controlled manner the transverse
and/or longitudinal register of atleast one of said
printing rollers (R,),

iv) actuating at least said printing groups to per-
form a second printing of said characteristic im-
ages (M4, M,) on said laminar material (2) to be
printed;

v) detecting on the material to be printed (2), by
means of said automatic detection system, said
characteristic images (M4, M,) printed on the
material to be printed (2), to at least identify them
and know their relative position within said print-
ing development,

vi) comparing the result of the detections of step
v) with that of the detections of step ii) to deter-
mine a possible positional discrepancy for at
least one of the characteristic images (M, M),
vii.1) determining that one of said printing rollers
(R4, Ry) is associated to a characteristic image
(M4, M,) which has undergone a positional dis-
crepancy, which is at least one in number, at
least if the transverse and/or longitudinal regis-
ter of said printing roller (R4, Ry) has been
moved in said step iii),

and/or

vii.2) determining that one of said printing rollers
(R4, Ry) is associated to one of said character-
isticimages (M4, M,), which has not undergone
a positional discrepancy, if the register of said
printing roller (R4, Ry) has not been moved in
said step iii).

The method according to claim 1, characterized in
that said step vii.1) comprises determining that one
of said printing rollers (R4, R,) is associated to said
characteristic image (M4, M,) which has undergone
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a positional discrepancy, which is at least one in
number, if the register of said printing roller (R4, R,)
has been moved in said step iii), at least with a di-
rection corresponding to that experienced by the
printed characteristic image (M4, M,) which has un-
dergone said positional discrepancy.

The method according to claim 1, characterized in
that the steps of claims 1 are performed before a
process of pressure and/or register adjustment of at
least part of the printing rollers (R4, R,).

The method according to claim 1, 2 or 3, character-
ized in that it comprises performing at least said
steps vi) to ix) by means of an electronic system as-
sociated to said automatic detection system.

The method according to claim 1, 2, 3 or 4, charac-
terized in that said detections performed on steps
ii) and v) are performed by means of an automatic
detection system which comprises an automatic im-
age capture and treatment system including one or
more photoelectric sensors or at least one camera.

The method according to claim 5, characterized in
that steps i), iii) and iv) are performed by an elec-
tronic system sending orders by means of suitable
control signals to means of actuating the groups and
the printing rollers.

The method according to claim 6, characterized in
that steps ii) and v) are performed with the collabo-
ration of said electronic system being associated to
said automatic image capture and treatment system.

The method according to claim 4, 5, 6 or 7, charac-
terized in that to perform said pressure adjustment
it comprises comparing, by means of said electronic
system, the characteristic images (M4, M5, M5...M,))
captured with respective pre-determined reference
characteristic images registered in said electronic
system and indicative of a good printing quality, and
if said comparison offers as a result a discrepancy
or deviation indicative of the fact that the quality of
any of the characteristic images (M4, My, M3...M))
captured is not sufficient, compensating said dis-
crepancy by means of adjusting the pressure of the
corresponding printing roller (R4, Ry, Rs... R)) which
has printed said image and of a corresponding ink
roller to which it is associated.

A method for determining printed images with re-
spect to printing groups, comprising the use of a
printer with at least one first and one second printing
groups including respective first (R4) and second
(Ry) printing rollers having one and the same printing
development, each of said printing rollers (R4, Ry)
with atleast one respective characteristicimage (My,
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M,) to be printed on a laminar material (2), said char-
acteristicimages (M4, M) being auxiliary marks and
said method comprising:

i) actuating at least said printing groups to per-
form a first printing of said characteristic images
(M4, M) on said laminar material (2) to be print-
ed;

and said method being characterized in that it com-
prises determining which roller is associated to each
of said characteristic images (M,, M,) by means of
the automatic and sequential performance, after said
step i), of the following steps:

i) detecting, by means of an automatic detection
system, said characteristic images (M;, M,)
once they have been printed on the material to
be printed (2), to at least identify them and know
their relative position within said printing devel-
opment,

ii) withdrawn the printing status from at least
one of said printing rollers (R,),

iv) actuating at least said printing groups to per-
form a second printing of said characteristic im-
ages (M4, M,) on said laminar material (2) to be
printed;

v) detecting on the material to be printed (2), by
means of said automatic detection system, said
characteristicimages (M4, M,) ifthey have been
printed again on the material to be printed (2),
to at least identify them and know their relative
position within said printing development, and
detect the absence of the characteristic images
(M4, M,) which have not been printed again on
said laminar material (2) in said step iv),

vi) comparing the result of the detections of step
v) with that of the detections of step ii) to deter-
mine the disappearance of one of said charac-
teristic images (M4, M,),

vii.3) determining that one of said printing rollers
(R4, Ry) is associated to one of said character-
istic images (M4, M,), which has disappeared
from the printing, if said printing roller (R4, R,)
has been withdrawn from the printing status in
said step iii).

10. The method according to claim 9, characterized in

1.

that after performing step vii.3), at least one opera-
tion of pressure adjustment of said printing rollers
(R1, R2) is performed.

The method according to claim 9 or 10, character-
ized in that it comprises performing at least said
steps vi) to ix) by means of an electronic system as-
sociated to said automatic detection system.

12. The method according to claim 9, 10 or 11, charac-
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10

13.

14.

15.

terized in that said detections performed on steps
ii) and v) are performed by means of an automatic
detection system which comprises an automatic im-
age capture and treatment system including one or
more photoelectric sensors or at least one camera.

The method according to claim 12, characterized
in that steps i), iii) and iv) are performed by an elec-
tronic system sending orders by means of suitable
control signals to means of actuating the groups and
the printing rollers.

The method according to claim 13, characterized
in that steps ii) and v) are performed with the col-
laboration of said electronic system being associat-
ed to said automatic image capture and treatment
system.

The method according to claim 11, 12, 13 or 14,
characterized in that to perform said pressure ad-
justment it comprises comparing, by means of said
electronic system, the characteristicimages (M4, M,,
Ms...M,)) captured with respective pre-determined
reference characteristic images registered in said
electronic system and indicative of a good printing
quality, and if said comparison offers as a result a
discrepancy or deviation indicative of the fact that
the quality of any of the characteristic images (M4,
M,, M,...M,,) captured is not sufficient, compensating
said discrepancy by means of adjusting the pressure
of the corresponding printing roller (R4, R,, R3... R})
which has printed said image and of a corresponding
ink roller to which it is associated.

Patentanspriiche

1.

Verfahren zur Bestimmung von gedruckten Bildern
in Bezug auf Druckgruppen, umfassend die Verwen-
dung eines Druckers mit mindestens einer ersten
und einer zweiten Druckgruppe beinhaltend jeweili-
gen erste (R4) und zweite (R,) Druckwalzen, welche
eine gleiche Druckentwicklung aufweisen, jede der
genannten Druckwalzen (R4, R,) mit mindestens ei-
nem jeweiligen auf einem laminaren Material (2) zu
druckenden charakteristischen Bild (M4, M), wobei
die genannten charakteristischen Bilder (M4, M)
Hilfsmarkierungen sind und wobei das Verfahren
Folgendes umfasst:

i) das Betatigen mindestens der genannten
Druckgruppen, um ein erstes Drucken der ge-
nannten charakteristischen Bilder (M,, M) auf
dem genannten zu druckenden laminaren Ma-
terial (2) durchzufiihren;

und wobei das genannte Verfahren dadurch ge-
kennzeichnet ist, dass es die Bestimmung um-
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fasst, welche Walze mit jedem der genannten cha-
rakteristischen Bilder (M4, M,) assoziiert ist, mittels
des automatischen und sequenziellen Durchfiih-
rens, nach dem genannten Schritt i), der folgenden
Schritte:

ii) das Detektieren, mittels eines automatischen
Detektionssystems, der genannten charakteris-
tischen Bilder (M4, M,) nachdem sie auf dem zu
druckenden Material (2) gedruckt worden sind,
um sie mindestens zu identifizieren und deren
relative Position innerhalb der genannten
Druckentwicklung zu kennen,

iii) das Bewegen in einer gesteuerten Weise des
Quer- und/oder Langsregisters mindestens ei-
ner der genannten Druckwalzen (R»),

iv) das Betatigen mindestens der genannten
Druckgruppen, um ein zweites Drucken der ge-
nannten charakteristischen Bilder (M4, M,) auf
dem genannten zu druckenden laminaren Ma-
terial (2) durchzufiihren;

v) das Detektieren auf dem zu druckenden Ma-
terial (2), mittels des genannten automatischen
Detektionssystems, der genannten charakteris-
tischen Bilder (M, M,), welche auf dem zu dru-
ckenden Material (2) gedruckt sind, um sie min-
destens zu identifizieren und deren relative Po-
sition innerhalb der genannten Druckentwick-
lung zu kennen,

vi) das Vergleichen des Ergebnisses der Detek-
tionen aus Schritt v) mit demjenigen der Detek-
tionen aus Schritt ii), um eine mogliche Positi-
onsdiskrepanz flir mindestens eines der charak-
teristischen Bilder (M4, M) zu bestimmen,
vii.1) das Bestimmen, dass eine der genannten
Druckwalzen (R4, R,) mit einem charakteristi-
schen Bild (M4, M,) assoziiert ist, welches einer
Positionsdiskrepanz unterzogen worden ist,
welche mindestens eins betragt, mindestens,
wenn das Quer- und/oder Langsregister der ge-
nannten Druckwalze (R4, Ry) im genannten
Schritt iii) bewegt worden ist, und/oder vii.2) das
Bestimmen, dass eine der genannten Druckwal-
zen (R4, Ry) mit einem der genannten charak-
teristischen Bilder (M4, M,) assoziiert ist, wel-
ches nicht einer Positionsdiskrepanz unterzo-
gen worden ist, wenn das Register der genann-
ten Druckwalze (R4, R,) nicht im genannten
Schritt iii) bewegt worden ist.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der genannte Schritt vii.1) die Be-
stimmung umfasst, dass eine der genannten Druck-
walzen (R4, R,) mit dem genannten charakteristi-
schen Bild (M4, M,) assoziiert ist, welches einer Po-
sitionsdiskrepanz unterzogen worden ist, welche
mindestens eins betragt, wenn das Register der ge-
nannten Druckwalze (R4, R,) im genannten Schritt
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iii) bewegt worden ist, mindestens mit einer Rich-
tung, welche derjenigen, vom gedruckten charakte-
ristischen Bild (M4, M,) erfahrenen entspricht, wel-
ches der genannten Positionsdiskrepanz unterzo-
gen worden ist.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Schritte aus Anspruch 1 vor ei-
nem Vorgang des Druck- und/oder Registereinstel-
lens mindestens eines Teils der Druckwalzen (R4,
R,) durchgeflhrt werden.

Verfahren nach Anspruch 1, 2 oder 3, dadurch ge-
kennzeichnet, dass es die Durchfiihrung mindes-
tens der genannten Schritte vi) bis ix) mittels eines
elektronischen Systems, welches mit dem genann-
ten automatischen Detektionssystem assoziiert ist,
umfasst.

Verfahren nach Anspruch 1, 2, 3 oder 4, dadurch
gekennzeichnet, dass die genannten, in den
Schritten ii) und v) durchgefiihrten Detektionen mit-
tels eines automatischen Detektionssystems durch-
gefuhrt werden, welches ein automatisches Bilder-
fassungs- und -verarbeitungssystem beinhaltend ei-
nen oder mehreren photoelektrischen Sensoren
oder mindestens eine Kamera, umfasst.

Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, dass die Schritte i), iii) und iv) von einem
elektronischen System, welches Befehle mittels ge-
eigneter Steuersignale zu Betatigungsmitteln zur
Betéatigung der Gruppen und der Druckwalzen sen-
det, durchgefiihrt werden.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass die Schritte ii) und v) mit der Zusam-
menarbeit des genannten elektronischen Systems,
welches mit dem genannten automatischen Bilder-
fassungs- und -verarbeitungssystem assoziiert ist,
durchgefiihrt werden.

Verfahren nach Anspruch 4, 5, 6 oder 7, dadurch
gekennzeichnet, dass, um die genannte Druckein-
stellung durchzufiihren, es das Vergleichen, mittels
des genannten elektronischen Systems, der erfass-
ten charakteristischen Bilder (M4, My, M3...M,,) mit
jeweiligen vorbestimmten charakteristischen Be-
zugsbildern, welche im genannten elektronischen
System registriert sind und auf eine gute Druckqua-
litdt hindeuten, umfasst, und, wenn das genannte
Vergleichen als Ergebnis eine Diskrepanz oder Ab-
weichung bietet, welche auf die Tatsache, dass die
Qualitat eines der erfassten charakteristischen Bil-
der (M4, My, M5...M,)) nicht ausreichend ist, hindeu-
tet, das Ausgleichen der genannten Diskrepanz mit-
tels der Einstellung des Druckes der entsprechen-
den Druckwalze (R4, Ry, Rs... Rp), welche das ge-
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nannte Bild gedruckt hat, und einer entsprechenden
Farbwalze, mit welcher sie assoziiert ist.

Verfahren zur Bestimmung von gedruckten Bildern
in Bezug auf Druckgruppen, umfassend die Verwen-
dung eines Druckers mit mindestens einer ersten
und einer zweiten Druckgruppe beinhaltend jeweili-
gen ersten (R4) und zweiten (R,) Druckwalzen, wel-
che eine gleiche Druckentwicklung aufweisen, jede
dergenannten Druckwalzen (R4, R,) mitmindestens
einem jeweiligen auf einem laminaren Material (2)
zu druckenden charakteristischen Bild (M4, M,), wo-
bei die genannten charakteristischen Bilder (M4, M,)
Hilfsmarkierungen sind und wobei das Verfahren
Folgendes umfasst:

i) das Betatigen mindestens der genannten
Druckgruppen, um ein erstes Drucken der ge-
nannten charakteristischen Bilder (M4, M,) auf
dem genannten zu druckenden laminaren Ma-
terial (2) durchzufiihren;

und wobei das genannte Verfahren dadurch ge-
kennzeichnet ist, dass es die Bestimmung um-
fasst, welche Walze mit jedem der genannten cha-
rakteristischen Bilder (M4, M,) assoziiert ist, mittels
des automatischen und sequenziellen Durchfiih-
rens, nach dem genannten Schritt i), der folgenden
Schritte:

ii) das Detektieren, mittels eines automatischen
Detektionssystems, der genannten charakteris-
tischen Bilder (M4, M,) nachdem sie auf dem zu
druckenden Material (2) gedruckt worden sind,
um sie mindestens zu identifizieren und deren
relative Position innerhalb der genannten
Druckentwicklung zu kennen,

iii) das Entnehmen des Druckzustandes aus
mindestens einer der genannten Druckwalzen
(Ro),

iv) das Betatigen mindestens der genannten
Druckgruppen, um ein zweites Drucken der ge-
nannten charakteristischen Bilder (M4, M) auf
dem genannten zu druckenden laminaren Ma-
terial (2) durchzufiihren;

v) das Detektieren auf dem zu druckenden Ma-
terial (2), mittels des genannten automatischen
Detektionssystems, der genannten charakteris-
tischen Bilder (M4, M), wenn sie erneutauf dem
zu druckenden Material (2) gedruckt worden
sind, um sie mindestens zu identifizieren und
deren relative Position innerhalb der genannten
Druckentwicklung zu kennen, und die Abwesen-
heit der genannten charakteristischen Bilder
(M4, My), welche nicht erneut auf dem genann-
ten laminaren Material (2) im genannten Schritt
iv) gedruckt worden sind, zu detektieren,

vi) das Vergleichen des Ergebnisses der Detek-
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tionen aus Schritt v) mit demjenigen der Detek-
tionen aus Schritt ii), um das Verschwinden ei-
nes der genannten charakteristischen Bilder
(M4, My) zu bestimmen,

vii.3) das Bestimmen, dass eine der genannten
Druckwalzen (R4, Ry) mit einem der genannten
charakteristischen Bilder (M4, M,), welches aus
dem Drucken verschwunden ist, assoziiert ist,
wenn die genannte Druckwalze (R4, Ry) aus
dem Druckzustand im genannten Schritt iii) ent-
nommen worden ist.

Verfahren nach Anspruch 9, dadurch gekenn-
zeichnet, dass nachdem Schritt vii.3) durchgeflhrt
wird, mindestens ein Vorgang der Druckeinstellung
der genannten Druckwalzen (R4, Ry) durchgefiihrt
wird.

Verfahren nach Anspruch 9 oder 10, dadurch ge-
kennzeichnet, dass es die Durchfiihrung mindes-
tens der genannten Schritte vi) bis ix) mittels eines
elektronischen Systems, welches mit dem genann-
ten automatischen Detektionssystem assoziiert ist,
umfasst.

Verfahren nach Anspruch 9, 10 oder 11, dadurch
gekennzeichnet, dass die genannten, in den
Schritten ii) und v) durchgefiihrten Detektionen mit-
tels eines automatischen Detektionssystems durch-
gefuhrt werden, welches ein automatisches Bilder-
fassungs- und -verarbeitungssystem beinhaltend ei-
nen oder mehreren photoelektrischen Sensoren
oder mindestens eine Kamera umfasst.

Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, dass die Schritte i), iii) und iv) von einem
elektronischen System, welches Befehle mittels ge-
eigneter Steuersignale zu Betatigungsmitteln zur
Betéatigung der Gruppen und der Druckwalzen sen-
det, durchgefiihrt werden.

Verfahren nach Anspruch 13, dadurch gekenn-
zeichnet, dass die Schritte ii) und v) mit der Zusam-
menarbeit des genannten elektronischen Systems,
welches mit dem genannten automatischen Bilder-
fassungs- und -verarbeitungssystem assoziiert ist,
durchgefiihrt werden.

Verfahren nach Anspruch 11, 12, 13 oder 14, da-
durch gekennzeichnet, dass, um die genannte
Druckeinstellung durchzufiihren, es das Verglei-
chen, mittels des genannten elektronischen Sys-
tems, der erfassten charakteristischen Bilder (My,
M,, Ms...M,,) mit jeweiligen vorbestimmten charak-
teristischen Bezugsbildern, welche im genannten
elektronischen System registriert sind und auf eine
gute Druckqualitdt hindeuten, umfasst, und, wenn
das genannte Vergleichen als Ergebnis eine Diskre-
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panz oder Abweichung bietet, welche auf die Tatsa-
che, dass die Qualitat eines der erfassten charakte-
ristischen Bilder (M4, M,, M5...M,)) nicht ausreichend
ist, hindeutet, das Ausgleichen der genannten Dis-
krepanz mittels der Einstellung des Druckes der ent-
sprechenden Druckwalze (R4, Ry, Rs... R)), welche
das genannte Bild gedruckt hat, und einer entspre-
chenden Farbwalze, mit welcher sie assoziiert ist.

Revendications

Une méthode pour déterminer des images impri-
mées par rapport a des groupes d’impression, com-
portant 'usage d’'une imprimante ayant au moins un
premier et un deuxiéme groupes d’impression , com-
prenant des premier (R;) et deuxiéme (R,) cylindres
d’'impression respectifs ayant une et méme mise au
point de I'impression, chacun de ces cylindres d’im-
pression (R4,R,) ayant au moins une image carac-
téristique respective (M{,M,) a imprimer sur un ma-
tériau laminaire (2), cesimages caractéristiques (M4,
M,) étant des marques auxiliaires et cette méthode
comportant :

i) actionner au moins ces groupes d’'impression
pour effectuer une premiére impression de ces
images caractéristiques (M4, M,) sur ce maté-
riau laminaire (2) a imprimer ;

et cette méthode étant caractérisée en ce qu’elle
comprend la détermination de quel cylindre est relié
a chacune de ces images caractéristiques (M4, M)
au moyen de la réalisation automatique et séquen-
tielle, aprés cette étape i), des étapes suivantes :

ii) détecter, au moyen d’'un systeme de détection
automatique, ces images caractéristiques (My,
M,) une fois qu’elles ont été imprimées sur le
matériau a imprimer (2), pour au moins les iden-
tifier et connaitre leur position correspondante
dans cette mise au point de I'impression,

ii) déplacer de fagon contrélée I'enregistrement
transversal et/ou longitudinal d’au moins un de
ces cylindres d’'impression (R,),

iv) actionner au moins ces groupes d'impression
pour effectuer une deuxieme impression de ces
images caractéristiques (M4, M,) sur ce maté-
riau laminaire (2) a imprimer ;

v) détecter sur le matériau a imprimer (2), au
moyen de ce systéeme de détection automati-
que, ces images caractéristiques (M4, M) im-
primées sur le matériau a imprimer (2), pour au
moins les identifier et connaitre leur position cor-
respondante dans cette mise au point de I'im-
pression,

vi) comparer le résultat des détections de I'étape
v) avec celui des détections de I'étape ii) pour
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déterminer une possible divergence de position
pour au moins une des images caractéristiques
(M4, My),

vii.1) déterminer qu’'un de ces cylindres d'im-
pression (R4, Ry) estrelié & une image caracté-
ristique (M4, M,) qui a subi une divergence de
position, qui est au moins une en nombre, au
moins si I'enregistrement transversal et/ou lon-
gitudinal de ce cylindre d'impression (R4, Ry) a
été déplacé dans cette étape iii),

et/ou

vii.2) déterminer qu’'un de ces cylindres d'im-
pression (R4, Ry) est relié & ces images carac-
téristiques (M4, M,) qui n’a pas subi une diver-
gence de position, si I'enregistrement de ce cy-
lindre d'impression (R4, Ry) n'a pas été déplacé
dans cette étape iii),

La méthode conformément a la revendication 1, ca-
ractérisée en ce que cette étape vii.1) comporte
déterminer qu’un de ces cylindres d’'impression (R4,
R,) est relié a cette image caractéristique (M4, M,)
qui a subi une divergence de position , qui est au
moins une en nombre, si I'enregistrement de ce cy-
lindre d’'impression (R4, R,) a été déplacé dans cette
étape iii), au moins dans un sens correspondant a
celui expérimenté par I'image imprimée caractéris-
tique (M4, M,) qui a subi cette divergence de position.

La méthode conformément a la revendication 1, ca-
ractérisée en ce que les étapes de la revendication
1 sont effectuées avant un processus de pression
et/ou un ajustement d’enregistrement d’au moins
une partie des cylindres d’'impression (R4, Ry).

La méthode conformément a la revendication 1, 2
ou 3, caractérisée en ce qu’elle comporte effectuer
au moins ces étapes vi) a ix) au moyen d’un systeme
électronique relié a ce systéeme de détection auto-
matique.

La méthode conformément a la revendication 1, 2,
3 ou 4, caractérisée en ce que ces détections ef-
fectuées dans les étapes ii) et v) sont effectuées au
moyen d’'un systéme de détection automatique qui
comporte une saisie automatique d’images et le sys-
téme de traitement comprenant un ou plusieurs cap-
teurs photoélectriques ou au moins une caméra.

La méthode conformément a la revendication 5, ca-
ractérisée en ce que les étapes i), iii) et iv) sont
effectuées par un systeme électronique envoyant
des ordres au moyen de signaux de contréle appro-
priés a des moyens d’actionnement des groupes et
des cylindres d’'impression.

La méthode conformément a la revendication 6, ca-
ractérisée en ce que les étapes ii) et v) sont effec-
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tuées avec la collaboration de ce systeme électro-
nique étant relié a ce systéme de saisie et de traite-
ment automatiques d’'images.

La méthode conformément a la revendication 4, 5,
6 ou 7, caractérisée en ce que pour effectuer cet
ajustement de pression il comprend la comparaison,
au moyen de ce systeme électronique, des images
caractéristiques (M4, My, M5...M,,) saisies avec des
images caractéristiques de référence prédétermi-
nées respectives enregistrées dans ce systéme
électronique et indicatives d’'une bonne qualité d’im-
pression, et si cette comparaison offre comme ré-
sultat une divergence ou une déviation indicative du
fait que la qualité d’'une quelconque des images ca-
ractéristiques (M4, M5, M3...M,)) saisies n’est pas suf-
fisante, compenser cette divergence au moyen de
I'ajustement de la pression du cylindre d’'impression
correspondant (R4, Ry, R3...R,)) qui a imprimé cette
image etd’un rouleau encreur correspondant auquel
il est associé.

Une méthode pour déterminer des images impri-
mées par rapport aux groupes d’'impression, com-
portant 'usage d’'une imprimante ayant au moins un
premier et un deuxiéme groupes d’impression, com-
prenant des premier (R4) et deuxiéme (R,) cylindres
d’'impression respectifs ayant une et méme mise au
point d’'impression, chacun de ces cylindres d’im-
pression (R4, R,) ayant au moins une image carac-
téristique (M4, M,) respective a imprimer sur un ma-
tériau laminaire (2), cesimages caractéristiques (M4,
M,) étant des marques auxiliaires et cette méthode
comportant :

i) actionner au moins ces groupes d’'impression
pour effectuer une premiére impression de ces
images caractéristiques (M4, M,) sur ce maté-
riau laminaire (2) a imprimer ;

et cette méthode étant caractérisée en ce qu’elle
comporte déterminer quel cylindre est associé a cha-
cune de ces images caractéristiques (M4, M) au
moyen de la réalisation séquentielle et automatique,
apres cette étape i), des étapes suivantes :

i) détecter, au moyen d’'un systeme de détection
automatique, ces images caractéristiques (M,
M,) une fois qu’elles ont été imprimées sur le
matériau a imprimer (2), pour au moins les iden-
tifier et connaitre leur position relative dans cette
mise au point d'impression.

iii) retirer I'état d'impression d’au moins un de
ces cylindres d’'impression (R,),

iv) actionner au moins ces groupes d'impression
pour effectuer une deuxieme impression de ces
images caractéristiques (M4, M,) sur ce maté-
riau laminaire (2) a imprimer ;
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v) détecter sur le matériau a imprimer (2), au
moyen de ce systeme de détection automati-
que, ces images caractéristiques (M4, M,) si el-
les ont été a nouveau imprimées sur le matériau
a imprimer (2), pour au moins les identifier et
connaitre leur position relative dans cette mise
au point d’impression, et détecter I'absence
d’images caractéristiques (M4, M,) qui n’ont pas
été a nouveau imprimées sur ce matériau lami-
naire (2) dans cette étape iv),

vi) comparer le résultat des détections de I'étape
v) avec celui des détections de I'étape ii) pour
déterminer la disparition d’'une de ces images
caractéristiques (M, M,),

vii.3) déterminer qu’'un de ces cylindres d'im-
pression (R4, Ry) est relié a une de ces images
caractéristiques (M4, M,), qui a disparu de I'im-
pression, si ce cylindre d'impression (R4, R,) a
été retiré de I'état d'impression dans cette étape
iii).

La méthode conformément a la revendication 9, ca-
ractérisée en ce que, aprés avoir effectué I'étape
vii.3), au moins une opération d’ajustement de pres-
sion de ces cylindres d’impression (R1, R2) est ef-
fectuée.

La méthode conformément a la revendication 9 ou
10, caractérisée en ce qu’elle comporte effectuer
au moins ces étapes vi) a ix) au moyen d’'un systeme
électronique relié a ce systéeme de détection auto-
matique.

La méthode conformément a la revendication 9, 10
ou 11, caractérisée en ce que ces détections ef-
fectuées dans les étapes ii) et v) sont effectuées au
moyen d’'un systéme de détection automatique qui
comprend un systéme de saisie d'images et de trai-
tement automatique comprenant un ou plusieurs
capteurs photoélectriques ou au moins une caméra.

La méthode conformément a la revendication 12,
caractérisée en ce que les étapes i), iii) et iv) sont
effectuées par un systeme électronique envoyant
des ordres au moyen de signaux de contréle appro-
priés a des moyens d’actionnement des groupes et
les cylindres d’impression.

La méthode conformément a la revendication 13,
caractérisée en ce que les étapes ii) et v) sont ef-
fectuées avec la collaboration de ce systeme élec-
tronique étant relié a ce systéme de saisie d'images
et de traitement automatique.

La méthode conformément a la revendication 11,
12, 13 ou 14, caractérisée en ce que pour effectuer
cet ajustement de la pression, il comporte la com-
paraison, au moyen de ce systéme électronique, des
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images caractéristiques (M, My, M4...M,)) saisies
avec les images caractéristiques de référence pré-
déterminées respectives enregistrées dans ce sys-
teme électronique et indicatives d’'une bonne qualité
d’impression et si cette comparaison offre comme
résultat une divergence ou une déviation indicative
du fait que la qualité d’'une quelconque des images
caractéristiques (M4, My, M3,...M,)) saisies n’est pas
suffisante, compenser cette divergence en ajustant
la pression du cylindre d'impression correspondant
(R1; Ry, Ry R}) qui a imprimé cette image et d'un
rouleau encreur auquel il est relié.
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