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(54)
CUTTING MACHINES

(57) Disclosed is a device for adjusting the relative
position between a cutting tool and a counter-die in rotary
and semi-rotary machines, which can be installed on
either of two cylinders, adjusting the relative position
by means of an electromechanical system with an ec-
centric (15), which eccentric is mounted inside a track
(14) and which, upon rotating, allows the position of the
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track to be varied with respect to the cylinder on which the
device is mounted, and an actuator that rotates the ec-
centric to adjust the relative position of the cutting tool and
the counter-die, wherein an electronically controlled mo-
tor (19) acts on the eccentric (15) by means of mechan-
ical speed reduction.
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Description

[0001] Device for positioning die-cutting rollers in ro-
tary and semi-rotary cutting machines.

TECHNICAL FIELD

[0002] The present invention relates to a device to
improve the production process in various fields of pro-
duction that use a rotary or semi-rotary die-cutting pro-
cess and allows adjusting the space between the cutting
tool and the counter-die.

BACKGROUND OF THE INVENTION

[0003] The field of application of the present invention
is included in any production sector that requires rotary
die-cutting. The invention aims to improve the productiv-
ity of the die-cutting unit and facilitate the operator’s
adjustment of the work. It is therefore an improvement
of an existing and widely implemented production tech-
nique in different industrial sectors.

[0004] Previously, the most used die-cutting process
was flat die-cutting. This type of die-cutting is still used
today although its impact in most sectors is reduced. Flat
die-cutting consists of a mostly metal flat base and a die
that moves perpendicularly to the base. Between the
base and the die is placed the material to be die-cut.
To achieve die-cutting, the die is moved perpendicularly
until itimpacts and pressure is applied to perform the cut.
The profile of the figure to be die-cut is on the surface of
the die. As the movement between base and die is
perpendicular, the cutting precision is very high.

[0005] However, in order to increase productivity, ro-
tary dies emerged on the market. These are based on the
same principle of applying cutting pressure between a
base (counter-die) and a cutting tool (die). By workingin a
rotary manner, productivity increases although the pre-
cision is not as high as in flat dies. To perform a correct
cut, the speed of the material to be die-cut must be equal
to that of the cutting tool at the die-cutting point. In most
flatdie-cutting processes, the base where the die impacts
are fixed and therefore the material must be stationary to
be die-cut. This implies that flat die-cutting is a cyclical
process where the position of the material to be die-cut is
maintained between the base and the tool and then
removed.

[0006] In the rotary die-cutting process, the linear
speed of the material and the linear speed of the cutting
tools at the cutting point is the same. Therefore, there is a
relationship between the linear speed of the material to
be die-cut and the cutting tools; this relationship must be
controlled mechanically or electronically for the die-cut-
ting process to be successful.

[0007] Since the emergence of the first rotary die
groups, their use quickly expanded and replaced flat dies
in sectors with large volume products such as the label
industry.
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[0008] After the emergence of rotary die groups, an-
other important innovation was developed in the techni-
cal field. Until then, cutting tools, whether flat or rotary
dies, were solid. The shapes to be die-cut were machined
on their surfaces. For correct die-cutting, the cutting
profiles that cause the cut when pressure is applied to
the counter-die must have a certain geometry. This geo-
metry deteriorates over time due to the pressure applied
to perform the cut until it no longer performs correct die
cutting.

[0009] Once the profile of the solid tool is worn, its
surface must be machined again to rectify the profile
and make it suitable for work again. The rectification
process to repair the cutting tool involves not having it
available for a certain time and significant expense in its
repair.

[0010] To reduce the costs of re-machining solid dies,
magnetic dies emerged. These are cylinders usually
made with a stainless steel body in which the central
part of the cylinder is covered with magnets. In the
margins of the central magnetic zone are the areas of
the cylinder that rest with the counter-die and are not
magnetic zones. The material of these support areas
usually corresponds to some type of hardened and/or
hardened steel to prolong its useful life. The magnetic
zone of the cylinder has a slightly smaller diameter than
the support areas. This reduction is necessary because
the so-called magnetic flexible die or magnetic plate is
placed on the magnetic zone.

[0011] Whether a solid tool or a magnetic die, different
types of cuts can be made.

EXPLANATION OF THE INVENTION

[0012] The present invention relates to a device to
improve the production process in various fields of pro-
duction that use a rotary die-cutting process and allows
adjusting the space between the cutting tool and the
counter-die.

[0013] More specifically, the device of the invention is
applicable in die-cutting groups of two or more rollers
whether they work in a horizontal or vertical position and
can be applied both in the roller that constitutes the
counter-die and in the roller that constitutes the cutting
cylinder, whether in solid dies or dies with vacuum ex-
traction or air ejection systems, rotary or semi-rotary,
being able to work with very different materials such as
cardboard, paper, fabrics, aluminum foil, different types
of polymers, etc.

[0014] For this, the device of the invention, which is
equally applicable inthe cutting cylinder asin the counter-
die, comprises a cylindrical body whose central and
major sector is of greater diameter than in the necks
defined at its ends on which eccentrics are assembled.
[0015] Between the eccentric and the roller, there is a
bearing that makes the rotation of the roller independent
of that of the eccentric.

[0016] Concentrically surrounding each eccentricis an
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element shaped like a ring called a ring or track with the
same outer diameter as the central diameter of the roller.
[0017] Similarly, the rotational movements of the ec-
centrics and the rings are made independent with an
intermediate bearing between the two elements. The
lateral faces of rings and the main body of the cylinder
are in contact and therefore rotate simultaneously.
[0018] Therefore, with this arrangement, rotating the
eccentric varies the relative position of the ring concern-
ing the central diameter of the roller.

[0019] Fixedtoeach eccentricis atoothed crownwith a
number of teeth such that the outer diameter of the crown
is slightly smaller than the outer diameter of the ring or
track and the central diameter of the roller. In this way,
rotating the toothed crown transmits the movement to the
eccentric and, in turn, to the relative position of the ring,
track, and roller.

[0020] Meshed with each of the crowns are gears with
a number of teeth lower than the crown that determines a
mechanical reduction. These gears are linked to a motor
on whose shaft a planetary reducer is coupled so that the
mechanical reduction established from the motor shaft to
the crown movement is high. The mechanical reduction
must be sufficiently high for the motor to be able to move
the eccentric and atthe same time, the system movement
is irreversible.

[0021] Inthis way, rotating the eccentric allows varying
the position of the track concerning the cylinder in which
the device is mounted.

[0022] Regarding the mechanical reduction described
above, it is carried out through an actuator that modifies
the position of the eccentric allowing the relative position-
ing between the die roller and the counter-die to be
adjusted even when pressure is applied between the
two rollers with irreversible system movement.

[0023] The mechanism thus described will have
means to recognize the relative position between the
die roller and the counter-die and transmit it to a control
unit.

[0024] The control unit is associated with an internal
and/or external control interface, manually and/or com-
puterized.

[0025] Through aninitial calibration process, a theore-
tical curve of the adjustment of the space between the
cutting tool and the counter-die can be made.

[0026] The device, through the adjustments provided
for it, allows performing a full cut, a half cut, or a double-
height cut.

[0027] It also allows exchanging the position between
the cylinder in which itis installed and the cylinder next to
which the cutis made to be able to die-cut the material on
the opposite surface.

[0028] The device can be adjusted to leave enough
space between the cutting tool and the counter-die,
allowing the material to pass between the two cylinders
for process preparation.

[0029] Through the control interface, the space be-
tween the cutting tool and the counter-die can be ad-
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justed discretely or continuously.

[0030] This interface includes means for detecting ac-
tuator malfunctions, indicating which one has the fault.
[0031] According to another feature of the invention,
the control unit can store data on the adjustment between
the cutting tool and the counter-die to use the same
configuration in the future.

[0032] This unit allows working in a referenced man-
ner, indicating a specific adjustment position to which itis
positioned.

[0033] Additionally, the device can detect a fault in the
equipment by performing a calibration process and com-
paring the results of this process with the data stored in
the control unit and alerting of this fault through the
interface.

[0034] Finally, through a two-dimensional code shown
ontheinterface, the user can consult relevantinformation
about the device.

DESCRIPTION OF THE DRAWINGS

[0035] Tocomplementthe descriptionthatwillbe made
below and to help a better understanding of the charac-
teristics of the invention according to a preferred example
of practical realization, it is accompanied as an integral
part of said description a set of drawings where illustra-
tively and not limitatively the following has been repre-
sented:

Figure 1.- Shows a sectional view of a die-cutting
group of two rollers in which a device for positioning
die-cutting rollers according to the object of the pre-
sent invention is applicable.

Figure 2.- Shows a view similar to that of figure 1 but
in which the die-cutting group includes three rollers.

Figure 3.- Shows a perspective view of the invention
set.

Figure 4.- Shows a cross-section of the invention
detailing the section where the actuators, planetary
reducer, pulse generator, a second reduction with
two gears, and a crown are located.

Figure 5.- Finally shows a cross-section through the
center of the cylinder detailing the tracks or rings, the
eccentrics, and the crowns that participate in the
invention device.

PREFERRED EMBODIMENT OF THE INVENTION

[0036] In view of the figures referenced, it can be
observed that the present invention consists of a device
to improve the production process in various fields of
production that use a rotary die-cutting process and
allows adjusting the space between the cutting tool
and the counter-die. The adjustment of the space be-
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tween the cutting tool and the counter-die is done through
an electromechanical device.

[0037] This invention allows the operator to enter the
desired cutting depth value that exists between the two
cylinders (cutting cylinder (1) and counter-die (2)) and
modify it to adjust the cut made when the material passes
through them.

[0038] In this way, the operator can easily adjust the
distance between the two cylinders and work with differ-
ent material thicknesses and different types of cuts.
[0039] It is worth noting that the space between the
cutting cylinder (1) and the counter-die (2) is adjusted on
amicrometric scale, whichis especially relevant to under-
stand the reason for the different design elements that
make up the invention.

[0040] According to figure 1, generally, the arrange-
ment of a die-cutting group consists of a cutting cylinder
(1) and a counter-die (2). These two elements are two
cylindrical bodies engaged with each other through two
gears (3and4), each solidary to their respective cylinders
to maintain the same linear speed at the point of engage-
ment, which corresponds to the material cutting point that
passes through the two cylinders.

[0041] Usually, the counter-die (2) is in a fixed horizon-
tal position and located inside two stands (5). Ateach end
of the counter-die (2), bearings (6) are arranged to allow
the rotational movement of the cylinder. These bearings
are assembled within elements fixed to the two stands
(5), thus fixing the counter-die (2) between the two
stands, and the bearings provide it with rotational free-
dom.

[0042] In die-cutting groups with two rollers, as de-
scribed and shown in figure 1, the counter-die (2) is
usually the drive roller, directly or indirectly transmitting
rotation from a motor (7) and transmitting movement to
the die through the previously mentioned gear. However,
it could equally be configured the other way around.
[0043] The cutting cylinder (1) is positioned over the
counter-die (2). Usually, vertical channels are provided in
each stand through which the die is inserted vertically
until it rests on the counter-die (2). Itis crucial to highlight
that the contact between the cutting cylinder (1) and the
counter-die (2) is only made on the tracks of the respec-
tive cylinders. This implies that although the gears of the
die and counter-die are engaged, there is some play
between them. Additionally, in the space between the
two tracks of each cylinder, the tracks are recessed to
ensure a minimal distance between them.

[0044] There is a final crucial element that makes die-
cutting possible besides the cutting cylinder (1) and
counter-die (2). It is necessary to provide some working
pressure between the two cylinders, as the weight of the
die on the counter-die is usually insufficient to perform the
die-cutting. To achieve this working pressure, support
bearings (8) are usually provided on the tracks of the
cutting cylinder (1). Typically, the position of these bear-
ings is adjusted vertically by a threaded spindle (9) or
pneumatic mechanism at a fixed point on the die-cutting
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group structure.

[0045] Since the counter-die (2) is in a fixed position
mounted on the stands of the station, varying the position
of the support bearings (8) on the tracks of the die
increases the pressure between the die and the coun-
ter-die. Usually, the bearing group with a spindle that
adds or removes pressure on the die and counter-die is
equipped with a pressure controller with a gauge (10)
indicating the applied pressure. This allows the operator
to identify if more or less working pressure is being
applied during the cut.

[0046] This last element has been described as a
threaded spindle at a fixed point on the die-cutting group
structure, and its vertical dimension is modified to vary
the bearing position. This fixed element is usually re-
ferred to as the pressure bridge (11). However, the varia-
tion in cutting pressure can be achieved in other ways,
such as through a pneumatic piston system that modifies
the position of the pressure bridge. In this case, the
pressure bridge would be movable, and the gauges
would be attached to it.

[0047] There are other solutions where the pressure
bridge is also movable, and although the system does not
have vertical movement through pneumatic pistons, it
allows the operator to mechanically adjust the pressure
bridge position according to the required circumstances.
[0048] Regardless of the design and operation, the
purpose of this last element is the same in all cases, to
apply greater or lesser cutting pressure between the two
cylinders.

[0049] Althoughthe arrangement of a die-cutting group
with a counter-die (2) and cutting cylinder (1) is very
common, there are also other configurations in the tech-
nique that are relevant in terms of number, use, and
importance.

[0050] For example, the case of a die-cutting group
shown in figure 2 involves a cutting cylinder (1), a coun-
ter-die (2), and a support cylinder (12). In this case, a third
cylinder is added, the support cylinder (12), which would
be the lower roller and would be in a fixed position. The
counter-die (2) would be placed on it, and the cutting
cylinder (1) would be on top.

[0051] This arrangement is very common in rotary
machines because having a third lower roller allows
the counter-die (2) to rest on the tracks instead of the
bearings at its ends. As the counter-die (2) rests on the
tracks, the distance between the two supports is shorter
than if it rested on the bearings, as is the case with two-
cylinder systems. Therefore, the counter-die (2) flexion is
reduced. ltis crucial that both the counter-die (2) and the
cutting cylinder (1) have minimal flexion as it directly
impacts the material cut.

[0052] There are also rotary die groups with both two
and three cylinders but arranged vertically instead of
horizontally, as previously described.

[0053] The configuration and operation follow the
same reasoning, although in this case, the weight of
the cylinders does not influence the cutting pressure,
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as they are positioned vertically, and all the cutting pres-
sure is applied through the pressure bearings.

[0054] Understanding the differences between these
configurations is crucial, as the invention described in this
document can be installed in all the configurations ex-
plained.

[0055] However, the way the device works for each of
the detailed configurations is different.

[0056] A first case would be where the invention is
installed in a three-cylinder die group and more specifi-
cally in the counter-die (2) of figure 2. Remember that in
this case, the counter-die (2) is supported by tracks on the
support cylinder (12) and, in turn, receives the weight of
the die or cutting cylinder (1) which is positioned above it,
also through the tracks, and correlatively the resultant of
the cutting pressure added by the pressure gauges.
[0057] According to the invention and as shown in
figure 3, the device comprises a counter-die body (2).
The counter-die has a cylindrical shape, butin the center,
it has alarger diameter than at the necks of its ends. Oniit,
eccentrics (15) are assembled on each of the necks atthe
ends of its body. These eccentrics are mounted on the
necks of the cylinder. Between the eccentric and the
counter-die, there is a bearing (6) that makes the rotation
of the roller independent of the eccentric. It should be
noted that depending on the application of the invention,
the eccentricity of the eccentric can be more or less
pronounced, from tenths of a millimeter to millimeters,
to achieve greater or lesser regulation in the cut.
[0058] Concentrically surrounding each eccentricis an
element shaped like a ring, hereinafter referred to as a
ring or track (14), with the same outer diameter as the
central diameter of the counter-die. Similarly, the rota-
tional movements of the eccentrics and the rings are
made independent with an intermediate bearing between
the two elements. The lateral faces of rings and counter-
die are in contact and therefore rotate simultaneously.
[0059] Therefore, with this arrangement, rotating the
eccentric varies the relative position of the ring concern-
ing the central diameter of the counter-die.

[0060] Fixed to each eccentric is a toothed crown (16)
with a number of teeth such that the outer diameter of the
crown is slightly smaller than the outer diameter of the
ring or track (14) and the central diameter of the counter-
die (2). In this way, rotating the toothed crown transmits
the movement to the eccentric and, in turn, to the relative
position of the ring, track (14), and counter-die (2).
[0061] Meshed with each of the crowns are gears (17
and 18) with a significantly lower number of teeth than the
crown, establishing a mechanical reduction. These
gears, either through other gears or directly, are driven
by a motor (19) on whose shaft a planetary reducer (20)is
coupled, so that the mechanical reduction established
from the motor shaft to the crown movement s high. The
mechanical reduction must be sufficiently high for the
motor to be able to move the eccentric and at the same
time, the system movement is irreversible.

[0062] In this first case, with a three-cylinder arrange-
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ment where the device is installed in the counter-die
positioned in the middle of the three, the element adjust-
ing the relative distance between the cutting cylinders in
the device will be the counter-die body (2). Activating the
motor rotation (19) moves the mechanism through the
previously described transmission. Since the ring or track
(14)is constrained in height by the track of the cutting tool
and the support cylinder cannot vary in height, the coun-
ter-die body is forced to change its height position due to
the rotation of the eccentrics (15).

[0063] A second case of applying the invention tech-
nique also in a three-cylinder die group is possible. In this
case, the invention would also be installed in the counter-
die. The difference from the previous case lies in the
supports of the counter-die and the support cylinder. In
the first case, as previously mentioned, the counter-die
rests on the tracks of the support cylinder through the
ring; since the ring is constrained in height by the track of
the cutting tool and the support cylinder cannot vary in
height, the element that moves is the counter-die body. In
this second case, the counter-die does not rest on the
support cylinder through the tracks but through the body.
Therefore, activating the eccentric rotation changes the
height of the rings, moving the cutting tool. This move-
ment causes vertical movement of the cutting tool and
consequently a variation in cutting pressure.

[0064] A third case of applying the invention, like the
previous two with three cylinders arranged vertically,
would be as follows. In this case, the invention, unlike
the previous two, would be installed in the cutting tool,
that is, the one positioned at the top of the three-cylinder
die group.

[0065] The rings of the invention installed in the cutting
tool rest on the tracks of the counter-die. Activating the
device adjustment changes the position of the cutting tool
body relative to the counter-die since the vertical position
oftherings is fixed by the tracks of the counter-die and the
support bearings for adjusting working pressure.
[0066] To understand the utility of this innovation in this
third application case, it is necessary to understand the
market difference between rotary die groups and semi-
rotary die groups. It could be said that the latter are an
evolution of rotary die groups to minimize tool costs and
reduce machine setup time. Semi-rotary die groups al-
ways rotate in the same direction. The cutting tool,
whether a solid die or a magnetic die, has its correspond-
ing diameter, implying a specific development. When
performing a cutting job, the format must correspond to
the development of the cutting tool. Therefore, depend-
ing on the dimensions of the task to be performed, the
cylinder’s development and consequently its diameter
will be larger or smaller.

[0067] Always try to match the development of the
cutting tool with the size of the figure to be die-cut. If
the development of the cutting tool is much larger than the
size of the figure to be die-cut, a significant portion of the
material passing through the two cutting cylinders will be
wasted. Since the desired product is the die-cut part, the
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goalis toreduce waste and therefore adjust the size of the
figure to be die-cut with the development of the cutting
tool.

[0068] Thatis why, in a production center using mag-
netic dies to which magnetic plates made to measure are
attached to cut the desired figure, different sizes of mag-
netic dies and plates are available depending on the job.
[0069] Obviously, if the production center has to per-
form jobs of very varied dimensions, the number of
different cutting dies with their corresponding magnetic
plates will be high, and therefore the investment required
will also be substantial. Additionally, switching from one
type of job to another requires changing the magnetic die,
which takes a certain amount of time and requires stop-
ping the machine and an operator to change the cylinder.
[0070] To reduce the operation time and achieve high-
er production, semi-rotary dies were developed. Thanks
to a material compensation mechanism and electronic
rotation control of the servomotors of the die group, semi-
rotary dies adapt the cut of the die cylinder regardless of
the size of the magnetic plate used. Thatis, in semi-rotary
die groups, a single magnetic cylinder is installed on
which the magnetic plate to be used in each case is
adhered. Unlike the rotary die, the magnetic plate does
not have to be the same length as the magnetic cylinder; it
can be shorter. The unused die space is compensated for
by electronic control of the servomotors and the material
compensation mechanism.

[0071] Itis particularly useful to install the application
on a die cylinder of a semi-rotary die group, as this
cylinder does not need to be removed from the die group
since the same cylinder is used regardless of the format
of the job to be cut.

[0072] This third application of the invention can also
be applied to solid dies and even to dies with vacuum
extraction or air ejection systems. Obviously, they do not
have the working flexibility provided by a magnetic die
installed in a semi-rotary die group since solid dies and
dies with vacuum or air ejection systems are manufac-
tured to perform a specific job. However, these types of
dies are used for large runs and to die-cut thick materials.
[0073] A fourth application of the technique, like the
third, would involve installing the invention in the die
cylinder of a semi-rotary die group. The difference in this
case is that the die group consists of two cylinders, one
being the counter-die and the other the die cylinder where
the invention is installed. The process of adjusting the
space between the cutting tool and the counter-die would
be the same as the previous case; activating the device
adjusts the height of the cutting tool body while the rings
remain in the same position since they are constrained in
height by the counter-die tracks and the cutting pressure
adjustment bearings.

[0074] A fifth application of the invention’s technique
corresponds to a die group with two cylinders, a counter-
die and a cutting tool. In this case, the device isinstalled in
the counter-die. This type of die group is driven by a motor
that directly or indirectly drives the lower roller, i.e., the
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counter-die. The rotation is transmitted to the cutting tool
through the engaged gears mounted on the respective
cylinders.

[0075] Therefore, in this case, the counter-die body is
fixed in the die group. The ends of the counter-die are
usually mounted on bearings, which in turn are mounted
on the stands of the die group. Therefore, activating the
device movement in this case, the element that moves
vertically adjusting the space between the cutting tool
and counter-die is not the counter-die body, but the rings
of the device mounted on the cutting tool. This fourth
configuration is also very common in both rotary and
semi-rotary machines, so the possibility of using the
present invention for this configuration significantly
broadens the invention’s application field.

[0076] All the previously detailed cases can be ar-
ranged in die groups with cylinders positioned either
vertically or horizontally, depending on the die group
manufacturer. In any case, the present invention can
be installed. Some die groups even have the cutting
pressure adjustment system at the bottom instead of
the top. The invention can also be applied to this config-
uration.

[0077] In many die groups, axial registration is com-
mon. Axial registration is necessary to adjust the cutting
tool’s position relative to the material’s axial position. In
rotary or semi-rotary machines, the material to be die-cut
passes through the die group in a specific axial position
relative to the machine. If the axial position of the material
is not cantered with the cutting tool, the cutting process
will not be correct. Therefore, axial registration is estab-
lished, usually in two ways:

- Thefirst way is for the entire die group to have axial
registration. In this case, all the elements of the die
group would move axially to center themselves with
the material path. Usually, the entire die group is
mounted on a linear mechanism that allows adjust-
ing the axial position of the group. In this case, all the
cylinders of the die group will move axially together
relative to the material since they are within the die

group.

- Thesecond way is to modify only the axial position of
the cutting tool. In this way, the operator can adjust
the axial cutting position on the material. Commonly,
a mechanical device is installed at the end of the
cutting tool closest to the operator, allowing the
operator to rotate a knob, which translates this rota-
tion into alinear movement of the cutting tool for axial
adjustment.

[0078] In both cases, the present invention can be
installed. In the first case, it is straightforward since
moving the entire die group does not present any ob-
stacle for the device to function. In the second case,
certain important points must be considered during the
device’s design to ensure that moving the cutting tool
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axially does not damage the invention’s mechanism and
that the die-cutting process is correct. These damages to
the mechanism can occur when the cutting tool tracks
interfere with the counter-die body. However, rebates can
be made at the ends of the counter-die body in the area
where the cut is made, where the diameter is larger, to
prevent interference when adjusting the cutting tool axi-
ally.

[0079] In the different application cases mentioned
previously, depending on the characteristics of each
die group, the present invention is positioned above or
below the material path. This fact does not limit the
operation of the invention; it only requires adapting the
device control for each case so that the cutting orders are
correct. The factor that the user inputs through the inter-
face is to move the cylinder where the invention is in-
stalled up or down to increase or decrease the cutting
space as needed. Since there are various scenarios
where the cylinder can be positioned above or below
the material, each case must be considered, and the
rotation direction of the invention’s motors must be con-
trolled to ensure they rotate correctly.

[0080] For example, in a die group with a counter-die
and the present invention installed in the cutting tool, the
material will be positioned below the cutting tool. There-
fore, when the user inputs the command to lower the
cylinder from the interface, it will reduce the distance
between the counter-die and the cutting tool. Conversely,
if the die group has the present invention installed in the
counter-die and a cutting tool, the material will also be
positioned between the two cylinders. However, when
the user inputs the command to lower the cylinder, it will
increase the distance between the counter-die and the
cutting tool.

[0081] Similarly, the device adapts flexibly to a series of
cases like those discussed so far and offers another
intrinsic work possibility. In die-cutting groups, depending
on the job to be performed, different types of cuts are
required. It may be necessary to make a full cut of the
material or only cut one of the different layers that can
compose the material. Since this invention allows adjust-
ing the cutting height, the same cutting tool can be used to
cut through the material or cut one of its layers. This
reduces tool costs for material production in rotary ma-
chines. Of course, itis also possible to work with a cutting
tool that has different cutting heights and adjust both
heights simultaneously thanks to the invention.

[0082] As mentioned, the present invention offers
great versatility, allowing it to be installed in machines
from different industrial sectors that require a die-cutting
process. The labelling sector might be the most recurrent
for its application. However, the invention allows installa-
tion in any die body from any other application sector.
Therefore, it can be installed in rotary machines that work
with less common materials such as fabrics, insulating
materials, aluminium foil, different types of polymers, etc.
Many of these sectors work with high material width
measurements, which is not an impediment for the in-
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novation to be installed; it only needs to be correctly
dimensioned, and the motors moving the regulation must
be adjusted according to the required efforts.

[0083] Itis also possible that applications with higher-
than-usual material thicknesses exist, where it would be
interesting for the innovation’s adjustment to have a
broader range. For these cases, the eccentrics would
be designed with greater eccentricity to work in this
application without being impeded by high material thick-
nesses.

[0084] Thanks to the invention’s design, in many die
groups, it is possible to interchange the cutting tool’s
position with the counter-die. This interchange is viable
in most existing die groups with a support cylinder, a
counter-die, and a cutting tool. This possibility lies in
the fact that, as previously described, the support cylin-
der is fixed within the die group, but the other two cylin-
ders are positioned by gravity, and their movement,
whether vertical or horizontal, is through channels pro-
vided in the die group’s stands for this purpose. The
possibility of interchanging the cutting tool and coun-
ter-die positions, with either cylinder having the innova-
tion installed, allows changing the type of die-cutting.
That is, it enables cutting from the top or bottom of the
material depending on the job to be performed, while also
adjusting the space between the two rollers thanks to the
device.

[0085] For all the application cases mentioned pre-
viously, the operation of both the mechanical and the
electronic and control parts of the invention proceeds in
the same manner. As mentioned earlier, the invention
consists of two electric actuators piloted through the
control unit. A pulse generator is attached to each ac-
tuator’s shaft to keep track of the device’s position. This
control requires an initial calibration process during the
equipment assembly. The calibration process aims to
position the cylinder at a cutting height of 0 microns or,
in other words, the point where the tracks and the roller
are perfectly concentric. This 0 point corresponds to a
specific position of the eccentrics and, consequently, of
the crowns.

[0086] To define the working area and facilitate the
calibration process, each crown incorporates two me-
chanical stops that delimit the working area. Within this
working range established by the mechanical stops, the
equipment is guaranteed to work in both the most cut and
the least cut directions.

[0087] At the beginning of the calibration process, the
actuators move the crown clockwise to find the lower
stop. The PLC detects the lower stop because pulse
generation stops. Once the lower stop is detected, the
actuators move the crowns counterclockwise to reach
the upper stop. During the journey between the two stops,
the pulse generator produces a specific number of pulses
that the PLC stores for future calibrations, as the journey
must be the same. The mid-point is calculated from the
journey. This midpoint, due to the mechanical assembly
process, usually does not correspond with the 0 point.
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Therefore, it is determined what value of pulses must be
added or subtracted from the journey as an offset to reach
the actual 0 point. This value is also stored in the PLC for
future calibrations.

[0088] This process allows the equipment user to per-
form a calibration process whenever desired. Subse-
quent calibration processes compare the results with
the initial calibration to verify the equipment’s correct
operation. If the total pulses generated from one mechan-
ical stop to the other do not match the pulses stored in the
PLC during the initial calibration, an alarm will be trig-
gered and displayed through the interface to inform the
user of a problem with the equipment.

[0089] The pulse generator and the sending and man-
agement of information to the PLC also allow showing the
user useful details in case of failure or malfunction of the
invention. For instance, if one of the actuators does not
move due to an external impediment, the PLC may be
piloting the actuator to rotate its shaft, but it may not be
moving because it is externally blocked. This malfunction
can be detected by the pulse generator, as in this specific
case, itwould not generate pulses and would transmit this
information to the PLC. Once the PLC detects that it is
sending the movement order to the actuator but does not
receive pulse feedback, it willissue awarning through the
interface to the userindicating a problem with the specific
motor.

[0090] To facilitate the use of the invention by the user
and adapt it as closely as possible to their needs, the user
can select two operating modes through the interface.
The equipment can work in step-by-step mode or con-
tinuously. Practically, if the user decides to work in dis-
crete mode, when indicating through the touch interface
to move the equipment, it will only move one micronin the
direction specified by the user. To move another micron,
the user must release and press the indicated area on the
screen again. This option is very useful for small adjust-
ments. Conversely, if the user decides to move the equip-
ment many microns to another position, continuous
movement mode can be used, where the equipment
moves as long as the user applies pressure on the
indicated area of the interface.

[0091] There is also a third way to adjust the equip-
ment. Thanks to the initial calibration and the data file
provided by the pulse generator to the PLC, the equip-
ment can adjust to a specific position. Therefore, if the
user decides to adjust the equipment to a specific posi-
tion, they can indicate the value through the interface,
and the actuators will move the crowns as needed.
[0092] This third adjustment option provided by the
invention can be very useful in a very common situation:
passing the material to be processed through the ma-
chine. When the operator needs to prepare the machine
for operation, they must pass the material from the input
reel to the output reel. At the point where the operator
needs to pass the material through the die-cutting group,
there must be enough space between the cutting tool and
the counter-die to accommodate the material’s thick-

10

15

20

25

30

35

40

45

50

55

ness. Usually, some die-cutting groups allow the user
to mechanically raise the cutting tool to create this space.
Other die-cutting groups do not have these mechanisms,
requiring the operator to use a crane, which takes a
significant amount of time. Using this third adjustment
option, the user can command the equipment to adjust to
a position where the space between the cutting tool and
the counter-die is greater than the material’s thickness,
facilitating and speeding up the process without requiring
the operator to exert effort and speeding up the prepara-
tion process.

[0093] Furthermore, once a specific adjustment posi-
tion has been configured through the interface, the user
can save this configuration and store it in the PLC’s
available memory. This way, if the same job needs to
be performed in the future, the user only needs to select
the previously saved job through the interface, and the
device will adjust to the stored parameters.

[0094] The device interface can be presented in var-
ious forms. It can be a dedicated interface for the device
with a variable size depending on the user’s implementa-
tion and positioned at any point on the machine, or it can
be integrated directly into an existing machine, eliminat-
ing the device’s dedicated interface and controlling it from
the main equipment. Itis also possible to connectfrom an
external device and control it externally for maintenance
purposes.

[0095] Moreover, thanks to the device’s connectivity
and versatility, the user can select the language on the
interface and consult the installation and usage manuals
through an external device via a QR code displayed on
the invention’s interface.

[0096] Regardless of the type of die-cutting group and
the form of implementation of the control and interface,
the innovation allows the operator to adjust the cutting
distance between the cutting tool and the counter-die.
This allows continued use of the cutting tool even if it
wears out, thus extending its useful life.

Claims

1. Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines, in which at least two
cylinders are involved, the device being installable in
either of the two cylinders, including means for ad-
justing the relative positioning between said cylin-
ders through an electromechanical system involving
eccentrics (15) mounted inside respective tracks
(14) that are linked to the cylinder ends through
respective smaller diameter necks, the tracks (14)
having the same outer diameter as the central dia-
meter of the cylinder on which the eccentrics (15) are
applied, the rotation of which varies the position of
said tracks (14) relative to the cylinder on which the
device is mounted, characterized in that each ec-
centric (15) is electronically controlled through a
motor (19) with a mechanical reduction interposed
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between them.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to claim 1,
characterized in that it includes a control actuator
for the position of the eccentric with an irreversible
mechanical reduction.

con una reduccion mecanica irreversible.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to claims 1
and 2, characterized in that the mechanical reduc-
tion consists of a planetary reducer (20) coupled to
the motor shaft (19) linked to the eccentric (15)
through a second reduction by a pair of gears (17
and 18) that transmit the rotation to a toothed crown
(16) integral with the eccentric (15).

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to claims 1
to 3, characterized in that the toothed crown (16)
integral with the eccentric (15) has a number of teeth
such that the outer diameter of the crown is slightly
smaller than the outer diameter of the ring or track
(14).

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to claim 2,
characterized in that it includes means for detect-
ing the relative position between the die roller and the
counter-die associated with a control unit.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to claims 1,
2, and 5, characterized in that the control unit is
associated with an internal and/or external control
interface, manual and/or computerized.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that it includes calibration
means and obtaining a theoretical curve for adjusting
the space between the cutting tool and the counter-
die.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that it is installed in die-
cutting groups with means for driving the cylinder on
which the device is installed through an actuator or
through a gear.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that the adjustment means
between the cutting tool and the counter-die define
specific positions for performing a full cut, a half cut,
or a double-height cut.
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10

10.

1.

12,

13.

14.

15.

16.

17.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that it is interchangeable
between the cylinder on which it is installed and the
cylinder next to which the cut is made.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that it is installed in die-
cutting groups with axial movement adjustment
means for the die-cutting group or only one of its
cylinders.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that its adjustment means
define a limit position in which the separation space
between the rollers is at least the same as the
material thickness to be processed.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that the control interface
includes means for discrete or continuous adjust-
ment of the space between rollers.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that it includes means for
detecting and identifying actuator malfunctions
through the control interface.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that the control unit in-
cludes means for storing the adjustment parameters
used.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that the control interface
includes means for working in a referenced manner
from a specific adjustment position to which it can be
positioned.

Device for positioning die-cutting rollers in rotary and
semi-rotary cutting machines according to previous
claims, characterized in that it includes means for
detecting failures through its calibration process and
comparing the results of this process with the data
stored in the control unit and generating alerts
through the interface.
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