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(57) A foil printing module (50) has a printing area
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substrate (4) being provided with ultraviolet curable ad-
hesive in a pattern to be printed. The printing area (23)
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Description

[0001] In the first place, the invention relates to a foil
guiding device that is designed to be used in a printing
module of a printing press, namely a foil printing module
having a printing area that is configured to enable a print-
ing process in which transfer portions of a foil are trans-
ferred to a substrate being provided with ultraviolet cur-
able adhesive in a pattern to be printed, which printing
area accommodates a pair of pressing cylinders for
pressing together the foil and the substrate in a nip be-
tween them so as to form a substrate foil assembly, and
which printing area further accommodates an ultraviolet
light source arranged at a downstream side of the nip for
exposing the substrate foil assembly to ultraviolet light
for the purpose of curing the adhesive, the foil guiding
device comprising a guide roller being designed for close
arrangement to one of the pressing cylinders and to direct
used foil away from the cylinder and the substrate after
having made the substrate foil assembly to move along
with the cylinder over a portion of a revolution thereof.
[0002] In the second place, the invention relates to a
computer program product comprising a program code
of a computer program of a controller system of a foil
guiding device as mentioned.

[0003] In the third place, the invention relates to a foil
printing module of a printing press, having a printing area
that is configured to enable a printing process in which
transfer portions of a foil are transferred to a substrate
being provided with ultraviolet curable adhesive in a pat-
tern to be printed, which printing area accommodates a
pair of pressing cylinders for pressing together the foil
and the substrate in a nip between them so as to form a
substrate foil assembly, and which printing area further
accommodates an ultraviolet light source arranged at a
downstream side of the nip for exposing the substrate
foil assembly to ultraviolet light for the purpose of curing
the adhesive, the foil printing module being equipped with
a foil guiding device as mentioned.

[0004] In the fourth place, the invention relates to a
method for controlling shininess of foil portions to be print-
ed on a substrate by means of a foil printing module as
mentioned.

[0005] Ingeneral, the inventionis applicable in the field
of applying a thin layer of a metal such as aluminium to
asubstrate such as paper or carton during a printing proc-
ess. In this field, it is important to have useful methods
aimed at realizing proper transport of a foil comprising
the thin metal layer and a carrier layer through a printing
area of a printing module of a printing press, i.e. an area
where the printing process takes place during operation
of the printing module and where components having a
direct function in the printing process are located. In this
respect, techniques for transferring the metal layer from
the carrier layer of foil to a substrate have been developed
which do not require any heating process for letting the
desired transfer take place. The foil that is used in car-
rying out these techniques usually comprises a carrier
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layer made of polyethylene, wherein a layer of aluminium
is deposited on this carrier layer. In the following, for sake
of clarity, the term "transfer layer" will be used as a gen-
eral term for the layer that is suitable for transfer to the
substrate.

[0006] By using the foil as described in the foregoing,
itis possible to realize printed matter having shiny, silver-
like or gold-like portions, wherein the exact colour of the
portions is dependent on the colour of the transfer layer
of the foil which has been used during the printing proc-
ess. It is known per se to obtain the shiny portions by
performing the following steps: applying a specific type
of glue to predetermined areas on the substrate to be
printed; and pressing the substrate and a length of the
foil against each other, with the transfer layer of the foil
facing the substrate. During the latter step, a transfer of
the transfer layer from the carrier layer of the foil to the
substrate to be printed takes place at the areas where
the glue is present, so that the material of the transfer
layeris arranged on the substrate according to the pattern
of the glue. As mentioned, examples of the substrate
include paper or carton. The substrate may be a piano
that is intended to be folded to a box for packing one or
more articles, for example.

[0007] The foil is normally taken as a web from a reel,
which is unwound during a printing process in which the
foil is used, so that the supply of foil can be continuous.
In the printing module, the foil web is moved through a
nip between two pressing cylinders of the printing mod-
ule, wherein the substrate to be printed is arranged on
one of the cylinders. At a position where the foil web is
pressed against the substrate on the basis of pressing
forces which are exerted on the foil due to interaction of
the two pressing cylinders of the printing module, prede-
termined portions of the transfer layer are transferred
from the foil web to the substrate. After a length of foil
web has passed the nip between the pressing cylinders
of the printing module, and some portions of the transfer
layer of the length of foil web have been used in the proc-
ess of printing a substrate, the length of remaining foil is
disposed of. For example, the foil web moves on to a
device that is adapted to shred the foil, or the foil web is
wound on a reel.

[0008] A device as defined in the opening paragraph
is known, for example, from EP 2 340 936 A1. This patent
publication relates to a method and a device for supplying
foil to a printing press, which are suitable to be applied
for reusing a length of foil web which has already been
used in a printing process. In a practical embodiment of
the device, a foil reuse unit is present, which is adapted
toreceive a used length offoil web from the printing press,
to change a mutual position of the length of foil web and
the printing press, and to feed the length of foil web back
to the printing press. By changing the mutual position as
mentioned, it is ensured that portions of a substrate to
which transfer portions of a transfer layer of the foil need
to be transferred are covered by unused portions of the
length of foil web. The actions performed by the foil reuse
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unit can be repeated until there are no portions left on
the length of foil web which can be used for covering
portions of the substrate which need to be provided with
the transfer portions. In general, reuse of a length of foil
web, which may take place one time or more than one
time, leads to reduction of waste of foil and thereby to
reduction of costs.

[0009] In some practical cases, the glue that is used
on the substrate is chosen so as to be an ultraviolet cur-
able adhesive. In such cases, in order to realize a proper
curing process of the adhesive and thereby a proper ad-
herence of the transfer portions of a foil to a substrate,
the printing module is equipped with an ultraviolet light
source arranged at a downstream side of the nip between
the pressing cylinders. A printing module as mentioned
is known from CN 203528069 U, for example. The known
printing module is one of a number of printing modules
of a printing press and comprises a foil unwinding mech-
anism, a foil winding mechanism, a substrate supplying
and moving mechanism, an adhesive application unit, a
combination of an upper pressing cylinder and a lower
pressing cylinder, an ultraviolet lamp and a peeling guide
roller. During operation of the printing module, a sub-
strate is advanced through the printing module by the
substrate supplying and moving mechanism towards the
adhesive application unit. In the adhesive application
unit, the substrate is partially coated with an ultraviolet
curable adhesive, in a pattern corresponding to a pattern
of transfer portions of foil on the substrate as desired.
The substrate is then transported to the pressing cylin-
ders. In the nip between the pressing cylinders, foil being
transported from the foil unwinding mechanism to the foil
winding mechanismis pressed on the substrate, whereby
a substrate foil assembly is formed. In an area down-
stream of the nip, the substrate foil assembly is irradiated
with ultraviolet light shining from the ultraviolet lamp, as
a result of which the adhesive is solidified. As a result, it
is achieved that transfer portions of the foil adhere to the
substrate in a pattern as desired. Foil from which the
transfer portions have been removed, i.e. used foil, is
transported to the foil winding mechanism.

[0010] In view of the fact that when the substrate and
the foil are pressed together in the nip between the press-
ing cylinders, the adhesive is not yet cured, the substrate
foil assembly is kept on the lower pressing cylinder. The
substrate foil assembly is irradiated with ultraviolet light
while moving along with the cylinder over a portion of a
revolution thereof. In the process, the adhesive cures
and at a certain point, the used foil can be separated from
the substrate with the printed foil pattern. This is done at
the position where the used foil is partially wrapped
around the peeling guide roller.

[0011] Putting to practice a foil printing process in
which use is made of an ultraviolet curable adhesive for
letting transfer portions of foil and a substrate stick to-
gether allows for a most accurate transfer of transfer por-
tions of foil. In conventional situations in which using a
conventional adhesive and pressing together foil and
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substrate are relied upon, when the design of a substrate
is such that only portions of a substrate need to be pro-
vided with a shiny look, it is practical to print a metal layer
first and then partially cover the metal layer by at least
one other layer, i.e. a non-metal layer. Alternatively, the
substrate can be provided as a piece of metallized carton
to be printed with the at least one non-metal layer, which
may be a layer of some type of plastic, for example. Es-
pecially when the at least one non-metal layer is white
or has another light colour, it may happen that the un-
derlying metal layer is visible through the at least one
non-metal layer, so that no more than a rather bad quality
of the appearance as desired is achieved. Contrariwise,
when the foil printing process involving the use of ultra-
violet curable adhesive is applied, it is possible to apply
metal to the substrate only at the exact portions where it
is desired to produce the shiny look. This does not only
allow a possibility of avoiding the need to have an opaque
non-metal layer, but also involves environmental advan-
tages.

[0012] Itis an object of the invention to provide a way
of applying the foil printing process and achieving a high
level of shininess of the metal portions on a substrate. In
view thereof, the invention relates to a foil guiding device
thatis designed to be used in a printing module of a print-
ing press, namely a foil printing module having a printing
area that is configured to enable a printing process in
which transfer portions of a foil are transferred to a sub-
strate being provided with ultraviolet curable adhesive in
a pattern to be printed, which printing area accommo-
dates a pair of pressing cylinders for pressing together
the foil and the substrate in a nip between them so as to
form a substrate foil assembly, and which printing area
further accommodates an ultraviolet light source ar-
ranged at a downstream side of the nip for exposing the
substrate foil assembly to ultraviolet light for the purpose
of curing the adhesive, the foil guiding device comprising
a guide roller being designed for close arrangement to
one of the pressing cylinders and to direct used foil away
from the cylinder and the substrate after having made
the substrate foil assembly to move along with the cylin-
der over a portion of a revolution thereof, and the guide
roller having an adjustable position in the foil guiding de-
vice so as to allow for control of a rotation angle between
the position of the nip and the position where the used
foil is directed away from the cylinder and the substrate
when the foil guiding device is used in a foil printing mod-
ule.

[0013] Theinvention further relates to foil printing mod-
ule of a printing press, having a printing area that is con-
figured to enable a printing process in which transfer por-
tions of a foil are transferred to a substrate being provided
with ultraviolet curable adhesive in a pattern to be printed,
which printing area accommodates a pair of pressing cyl-
inders for pressing together the foil and the substrate in
a nip between them so as to form a substrate foil assem-
bly, and which printing area further accommodates an
ultraviolet light source arranged at a downstream side of
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the nip for exposing the substrate foil assembly to ultra-
violet light for the purpose of curing the adhesive, the foil
printing module being equipped with a foil guiding device
comprising a guide roller that is closely arranged to one
of the pressing cylinders and that is designed to direct
used foil away from the cylinder and the substrate after
having made the substrate foil assembly to move along
with the cylinder over a portion of a revolution thereof,
wherein the guide roller has an adjustable position in the
foil guiding device so as to allow for control of a rotation
angle between the position of the nip and the position
where the used foil is directed away from the cylinder
and the substrate.

[0014] On the basis of experiments performed in the
context of the invention, it has been found that the shin-
iness of printed metal portions is dependent on the rota-
tion angle as mentioned in the above definitions of the
foil guiding device and the foil printing module according
to the invention. Apparently, the time during which a sub-
strate foil assembly is made to move along with one of
the pressing cylinders after the substrate and the foil have
been pressed together in the nip between the pressing
cylinders, i.e. the time during which the ultraviolet curable
adhesive is made to cure under the influence of the ul-
traviolet light source, has a significant influence on the
shininess of printed metal portions. Ithas been found that
printed metal portions can be as shiny as metallized car-
ton.

[0015] It follows from the foregoing explanation that
the invention can also be defined as relating to a method
for controlling shininess of foil portions to be printed on
a substrate by means of a foil printing module of a printing
press, namely a foil printing module having a printing
area that is configured to enable a printing process in
which transfer portions of a foil are transferred to a sub-
strate being provided with ultraviolet curable adhesive in
a pattern to be printed, which printing area accommo-
dates a pair of pressing cylinders for pressing together
the foil and the substrate in a nip between them so as to
form a substrate foil assembly, and which printing area
further accommodates an ultraviolet light source ar-
ranged at a downstream side of the nip for exposing the
substrate foil assembly to ultraviolet light for the purpose
of curing the adhesive, wherein the foil printing module
is equipped with a foil guiding device comprising a guide
roller that is closely arranged to one of the pressing cyl-
inders and that is designed to direct used foil away from
the cylinder and the substrate after having made the sub-
strate foil assembly to move along with the cylinder over
a portion of a revolution thereof, and wherein the guide
roller has an adjustable position in the foil guiding device
so as to allow for control of a rotation angle between the
position of the nip and the position where the used foil is
directed away from the cylinder and the substrate, the
method comprising controlling a position of the guide roll-
er of the foil guiding device of the foil printing module with
respect to the pressing cylinders of the foil printing mod-
ule. In fact, the method boils down to controlling a time
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during which a substrate foil assembly is made to move
along with one of the pressing cylinders while being irra-
diated with ultraviolet light having a curing effect on the
ultraviolet curable adhesive for making the foil and the
substrate stick together at predefined positions.

[0016] As a default, it is possible to have a rotation
angle of 90° between the position of the nip between the
pressing cylinders of the foil printing module and the po-
sition where used foil is directed away from one of the
pressing cylinders and the substrate. A level of shininess
of printed foil portions may be enhanced by setting the
rotation angle to be higher, such as 96°. According to a
preferred possibility existing within the framework of the
invention, the rotation angle is variable between 90° as
a minimum value and 96° as a maximum value. Itis also
possible that the rotation angle can be set between two
discrete values, such as 90° and 96° as mentioned. In
any case, the values of the rotation angle can be chosen
differently within the framework of the invention, and oth-
er aspects of the invention are in no way directly linked
to these exemplary values.

[0017] Itis practical for the foil guiding device according
to the invention to comprise a mounting frame that is
designed to be fixedly mounted in a foil printing module
and an angle adjusting mechanism that is designed to
adjust a position of the guide roller with respect to the
mounting frame. In such a case, the angle adjusting
mechanism may comprise a carrier element that is slid-
ably arranged with respect to the mounting frame and
that carries the guide roller. Further, in such a case, it
may be so that the angle adjusting mechanism comprises
at least one actuator element that is arranged and con-
figured to act on the carrier element for the purpose of
moving the carrier element with respect to the mounting
frame, wherein the foil guiding device comprises a con-
troller system having a user interface for receiving input
from an operator about the rotation angle between the
position of the nip and the position where the used foil is
directed away from the cylinder when the foil guiding de-
vice is used in a foil printing module, the controller system
being designed to process such input, to determine an
associated position of the carrier element, and to control
operation of the actuator element so as to bring about
movement of the carrier element in case an actual posi-
tion of the carrier element deviates from such associated
position.

[0018] The controller system as mentioned may be
configured to run acomputer program and to apply output
of the computer program in a process of performing the
functions of processing input received from the operator
through the user interface, determining an associated
position of the carrier element, and transmitting a control
signal for controlling operation of the actuator element in
case an actual position of the carrier element deviates
from such associated position. The invention also relates
to a computer program product comprising a program
code of the computer program of the controller system.
[0019] Advantageously, the foil printing module ac-
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cording to the invention comprises an adhesive applica-
tion unit that is arranged and configured to provide a sub-
strate with ultraviolet curable adhesive in a pattern to be
printed at a position upstream of the nip. The configura-
tion of such an adhesive application unit may be compa-
rable to the configuration of an offset printing module,
and may comprise an assembly of a plate cylinder, a
blanket cylinder and an impression cylinder, the plate
cylinder being configured and arranged to transfer a pat-
tern of ultraviolet curable adhesive to the blanket cylinder,
and the blanket cylinder and the impression cylinder con-
stituting a pair of cylinders for pressing a substrate in a
nip between them so as to enable transfer of the pattern
of ultraviolet curable adhesive from the blanket cylinder
to the substrate. In this way, accurate application of ul-
traviolet curable adhesive according to a pattern as de-
sired can be realized.

[0020] Itis very practical if the foil printing module ac-
cording to the invention is designed to function as an
offset printing module, comprising an assembly of a plate
cylinder, a blanket cylinder and an impression cylinder,
the blanket cylinder and the impression cylinder consti-
tuting the pair of pressing cylinders accommodated in
the printing area, and the guide roller of the foil guiding
device being closely arranged to the impression cylinder.
[0021] Ingeneral,it may be so thatthe foil printing mod-
ule according to the invention comprises a foil reuse unit,
like the device known from EP 2 340 936 A1. In particular,
the foil printing module according to the invention may
comprise a foil reuse unit that is arranged and configured
to receive a length of used foil from the printing area and
feeding the same length of foil back to the printing area
in a longitudinally shifted position so as to enable use of
a length of foil in at least two stages, wherein, in a later
stage, transfer portions are taken from the length of foil
at positions of the length of foil which have not been ad-
dressed during the preceding stage(s). In this respect, it
is noted that it is possible for the foil reuse unit to reuse
a single length of foil one time or even two or more times.
[0022] The present invention will be further explained
on the basis of the following description, wherein refer-
ence will be made to the drawing, in which equal refer-
ence signs indicate equal or similar components, and in
which:

figure 1 illustrates how a conventional foil handling
device is used with a conventional printing press
comprising a number of printing modules;

figure 2 shows components of a foil printing module
according to the invention and foil supplied to and
retrieved from the foil printing module; and

figure 3 shows components of a foil guiding device
that is applied in the foil printing module according
totheinvention and illustrates a positioning of aguide
roller of the foil guiding device with respect to press-
ing cylinders of the foil printing module.

[0023] The figures are of a diagrammatical nature only
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and not drawn to scale.

[0024] Figure 1 illustrates a combination of a conven-
tional foil handling device 1 and a conventional printing
press 2 comprising a number of printing modules 21, 22,
two of which are shown in figure 1. The foil handling de-
vice 1 serves for handling foil for use in a printing process
to be performed in a printing area 23 of one of the printing
modules 21, 22 of the printing press 2. In the shown ex-
ample, the foil is provided in the form of at least one foil
web 3. In particular, the foil comprises two layers, namely
atransfer layer such as a metal layer, and a carrier layer.
Itis intended to have a transfer of portions of the transfer
layer from the carrier layer to a substrate (not shown in
figure 1) such as a sheet of paper or a web of paper in
the printing press 2, so that shiny portions are obtained
on this substrate. The transfer may be realized in a way
known per se, for example, by applying glue to the sub-
strate to be printed and pressing the foil against the sub-
strate, in such a way that the transfer layer of the foil
contacts the substrate and is removed from the carrier
layer at the areas where the glue is present.

[0025] With respect to the printing press 2, it is noted
thatthis may be any type of printing press 2 thatis capable
of processing the foil and making shiny portions on print-
ed matter by using the foil. In the example as shown in
figure 1, the printing press 2 is a so-called offset press,
wherein one printing module 21 is used as a foil printing
module for adding foil to the substrate to be printed, and
wherein at least one other printing module 22 is used as
an ink printing module for adding various colours to the
substrate. A number of cylinders as present in the foil
printing module 21 of the printing press 2 are diagram-
matically depicted in figure 1. Generally speaking, the
foil handling device 1 is arranged at a position above/in
the foil printing module 21, so that application of the foil
handling device 1 with the printing press 2 does not add
to the amount of floor space that is needed for the printing
press 2.

[0026] In each of the printing modules 21, 22 of the
printing press 2, a plate cylinder 24 is arranged, which is
used as a carrier of a printing plate in an ink printing
process. During such a printing process, oil-based print-
ing ink is supplied to the printing plate, and to this end,
ink cylinders 25 are arranged in the printing module 21,
22 as well. Furthermore, dampening cylinders 26 are ar-
ranged in the printing module 21, 22. Areas of the printing
plate which are not having an image to be transferred to
the substrate are kept in a humid state, as a result of
which the ink cannot settle in these areas. According to
the principles of offset printing technology, the image is
not transferred directly from the printing plate to the sub-
strate. Instead, an intermediate step is performed, in
which a blanket is used for receiving the image from the
printing plate and transferring the image to the substrate.
In the printing module 21, 22, the blanket is mounted on
a blanket cylinder 27 that is arranged at a position be-
tween the plate cylinder 24 and a cylinder 28 for support-
ing the substrate. This substrate supporting cylinder 28
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could be an impression cylinder in case of a sheet fed
press or a blanket cylinder in case of a web press.
[0027] As the offset printing process is known per se,
this process will not be further explained here. In the con-
text of the present invention, it is important to note that
the foil web 3 is intended to be supplied to the printing
area 23 of the foil printing module 21, which is an area
where an actual process of transfer of portions of the foil
web 3 to a substrate takes place during operation of the
foil printing module 21.

[0028] The foil web 3 is normally taken from a reel 31,
and the foil handling device 1 is adapted to realize a con-
tinuous supply of foil to the foil printing module 21. Fur-
thermore, the foil handling device 1 comprises a roller
system for directing the at least one foil web 3 to the foil
printing module 21 and retrieving at least one used foil
web 3 from the foil printing module 21. In the shown ex-
ample, the roller system as mentioned comprises a non-
driven input roller 11 that is situated at a foil input side of
the foil printing module 21, two driven direct foil supply
rollers 12, 13 which are also situated at the foil input side
of the foil printing module 21, two non-driven output roll-
ers 14, 15 which are situated at a foil output side of the
foil printing module 21, and two non-driven rollers 16, 17
which are situated near the combination of the blanket
cylinder 27 and the substrate supporting cylinder 28, one
roller 16 at the foil input side of the foil printing module
21, and another roller 17 at the foil output side of the foil
printing module 21. The foil handling device 1 as shown
is suitable for handling one or two foil webs 3, whatever
the case may be. In view thereof, there are two direct foll
supply rollers 12, 13, wherein only one direct foil supply
roller 12, 13 is driven in a case one foil web 3 is used,
and wherein both direct foil supply rollers 12, 13 are driv-
en in case two foil webs 3 are used.

[0029] The foil handling device 1 is equipped with a
suitable controlling arrangement 10 for controlling oper-
ation of the device 1, which is only diagrammatically de-
picted in figure 1 as a block. Among other things, the
controlling arrangement 10 is adapted to process infor-
mation about the speed at which a substrate is advanced
through the foil printing module 21 during operation, and
to control the way in which one of the direct foil supply
rollers 12, 13 is driven or both of the direct foil supply
rollers 12, 13 are driven, so as to continually adjust the
speed of a foil web 3 at the position of the relevant foil
supply roller 12, 13 in order to exactly realize an intended
speed of the foil web 3 in the printing area 23, which
corresponds to an actual speed of the substrate to be
printed.

[0030] The foil handling device 1 comprises a foil input
unit 32 for supporting a reel 31 of foil web 3 to be used
in a printing process, and further comprises a foil collec-
tion unit 33. The latter serves for receiving a portion of
foil web 3 that is no longer destined to be used. In the
shown example, the foil collection unit 33 is adapted to
wind the portion of foil web 3 as mentioned on a reel,
which does not alter the fact that other possibilities for
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processing the used portion of foil web 3 are feasible
within the framework of the invention.

[0031] The foil printing module 21 is equipped with a
unit 40 that is adapted to receive a used length of foil
web 3 from the foil printing module 21, and to feed the
length of foil web 3 back to the foil printing module 21,
while changing a mutual position of the length of foil web
3 and the foil printing module 21. In view thereof, the unit
40 is referred to as foil reuse unit 40. For example, the
foil reuse unit 40 comprises two adjustable angle bar ar-
rangements and two frame portions 41, 42 as can be
seen in figure 1, wherein each of the angle bar arrange-
ments is arranged in another of the frame portions 41,
42, and wherein a level of each of the frame portions 41,
42 with respect to the foil printing module 21 is adjustable.
During operation of the foil printing module 21, the foil
reuse unit 40 is used for feeding one or two foil webs 3
an additional, second time to the printing area 23 of the
foil printing module 21. The positioning of foil webs 3 as
necessary for realizing the second input of foil webs 3 to
the printing area 23 is accurately controlled, both in the
longitudinal direction and the transverse direction, by
controlling the level of the frame portions 41, 42 and the
positions of the angle bar arrangements in the frame por-
tions 41, 42. To this end, the controlling arrangement 10
of the foil handling device 1 may be adapted to process
information about the extent to which the foil webs 3 need
to be displaced in both directions as mentioned, and to
set the frame portions 41, 42 and the angle bar arrange-
ments in the frame portions 41, 42 at the positions which
are correct for realizing an appropriate displacement of
the foil webs 3 with respect to the original input of the foil
webs 3 to the printing area 23. On the basis of the dis-
placement of the foil webs 3 in the transverse direction,
it is realized that other portions of the substrate can be
covered by the foil webs 3, wherein it is to be noted that
the foil webs 3 may have a significantly smaller width
than the substrate. On the basis of the displacement of
the foil webs 3 in the longitudinal direction, it is realized
that another portion of the foil webs 3 than the portion
where the transfer layer is no longer present is put in
contact with the substrate at positions where new trans-
fers of material from the foil to the substrate need to take
place. When the foil webs 3 have moved through the foil
printing module 21 two times, the foil webs 3 are moved
to the foil collection unit 33.

[0032] It follows from the foregoing that applying the
foil reuse unit 40 offers the important advantage of effi-
cient use of the foil. In a situation without a foil reuse unit
40, only one portion of the transfer layer of a foil web 3
is used in a printing process, whereas in a situation with
the foil reuse unit 40, multiple portions of the transfer
layer of the same foil web 3 are used in a printing process.
[0033] With reference to figure 2, the particulars of the
invention will now be explained. Figure 2 shows compo-
nents of a printing module 50 according to the invention,
including a plate cylinder 24, a blanket cylinder 27 and a
substrate supporting cylinder 28 as described in the fore-
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going. The printing module 50 is a foil printing module
equipped with a foil handling device 1. In figure 2, only
the tworollers 16, 17 of the foilhandling device 1 arranged
near the combination of the blanket cylinder 27 and the
substrate supporting cylinder 28 are shown. Also, a foil
web 3 and a substrate 4 are shown in figure 2. The sub-
strate 4 may be supplied to the printing area 23 as a
continuous web, but it is also possible that a number of
substrates 4 are successively supplied to the printing ar-
ea 23 as separate sheets. Directions of rotational move-
ment of the various cylinders and rollers shown in figure
2 are indicated by means of arrows.

[0034] An ultraviolet light source 51 such as an ultra-
violet lamp is located in the printing area 23 of the foll
printing module 50 according to the invention, at a down-
stream side of the nip between the blanket cylinder 27
and the substrate supporting cylinder 28. Furthermore,
the foil printing module 50 comprises an adhesive appli-
cation unit 52 designed to provide the substrate 4 with
an ultraviolet curable adhesive. As known per se from
the field of foil printing, only portions of the substrate 4
which are to be covered with foil 3 are provided with ad-
hesive, so thatit is possible to obtain a printed foil pattern
on the substrate 4 as desired. What happens in the print-
ing area 23 during operation of the foil printing module
50 is that the foil 3 and the substrate 4 are pressed to-
gether in the nip between the blanket cylinder 27 and the
substrate supporting cylinder 28, i.e. the cylinders con-
stituting a pair of pressing cylinders in the foil printing unit
50, so that a substrate foil assembly 5 is formed. The
substrate foil assembly 5 is made to move along with the
substrate supporting cylinder 28 over a portion of a rev-
olution of the cylinder 28 and is under the influence of
the ultraviolet light source 51 during that time. As aresult,
the adhesive cures and when the foil 3 is peeled from
the substrate foil assembly 5, only transfer portions of
the foil 3 remain on the substrate 4, in a pattern deter-
mined by the pattern of glue.

[0035] The adhesive application unit 52 may be real-
ized in any practical manner. For example, the adhesive
application unit 52 may be designed so as to have an
offset configuration, and may comprise an assembly of
a plate cylinder 53, a blanket cylinder 54 and an impres-
sion cylinder 55 as shown in figure 2. In such a case, the
plate cylinder is used for the purpose of accurately trans-
ferring a pattern of ultraviolet curable adhesive to the
blanket cylinder, the pattern being determined by the foil
printing pattern as desired. The blanket cylinder 54 and
the impression cylinder 55 constitute a pair of cylinders
for pressing a substrate 4 in a nip between them so as
to enable transfer of the pattern of ultraviolet curable ad-
hesive from the blanket cylinder 54 to the substrate 4.
[0036] Forthe purpose of making the substrate foil as-
sembly 5 to move along with the substrate supporting
cylinder 28 over a portion of a revolution of the cylinder
28, thereby keeping the substrate foil assembly 5 under
the influence of the ultraviolet light source 51 during a
certain time, the foil printing module 50 according to the
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invention is provided with a foil guiding device 60. The
foil guiding device 60 has a function in directing away
used foil 3 from the substrate supporting cylinder 28 and
the substrate 4 at a certain peripheral position of the sub-
strate supporting cylinder 28 with respect to the nip be-
tween the blanket cylinder 27 and the substrate support-
ing cylinder 28. A notable feature of the foil guiding device
60 is that the foil guiding device 60 is designed so as to
allow for variation of that position, as will now be ex-
plained with reference to figure 3.

[0037] Inthe embodiment of the foil guiding device 60
shown in figure 3, the foil guiding device 60 comprises a
mounting frame 61, a guide roller 62 and a carrier element
63. Figure 2 only shows the guide roller 62 of the foil
guiding device 60. The carrier element 63 carries the
guide roller 62 and is slidably arranged with respect to
the mounting frame 61. For the purpose of setting the
position of the carrier element 63 with respect to the
mounting frame 61, the foil guiding device 60 comprises
a suitable actuator element 64, which may be an arm
driven by a servo motor, for example. The actuator ele-
ment 64 is controlled by a suitable controlling arrange-
ment 65 that is only diagrammatically depicted in figure
3 as a block. The controlling arrangement 65 is designed
to determine the position of the actuator element 64 on
the basis ofinput provided by an operator. In view thereof,
it is practical if the controlling arrangement 65 comprises
a user interface.

[0038] The reason for having an adjustable positioning
of the guide roller 62 with respect to the substrate sup-
porting cylinder 28, i.e. for having adjustable curing time
of the adhesive, is that it was found that the shininess of
foil portions printed on a substrate 4 can be influenced
in that way. For example, the foil guiding device 60 may
be used for setting a rotation angle ¢ along which a sub-
strate foil assembly 5 is made to move along with the
substrate supporting cylinder 28 so as to be an angle ¢4
of 90° as a default. When a high degree of shininess of
the foil portions is desired, the foil guiding device 60 may
be used for setting the rotation angle ¢ so as to be angle
¢, of 96°. In figure 3, the position of the guide roller 62
in the latter situation is indicated by means of dashed
lines. The values of the rotation angle ¢ are only exam-
ples and should in no way be understood such as to be
limiting to the scope of the invention. Also, it is possible
for the foil guiding device 60 to be designed to set the
rotation angle ¢ at one of at least two discrete values, or
to be designed to set the rotation angle ¢ at one of a
whole range of values.

[0039] Allin all, it is an achievement of the invention
that a very accurate and reliable way of providing a sub-
strate 4 with a printed foil pattern is obtained. The inven-
tion is a practical implementation of an inventive insight
that in a context of using ultraviolet curable adhesive be-
tween substrate 4 and foil 3, the shininess of foil portions
on a substrate 4 can be influenced by varying a rotation
angle ¢ along which a substrate foil assembly 5 is made
to move along with the substrate supporting cylinder 28,
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i.e. arotation angle ¢ between the nip between the blan-
ket cylinder 27 and the substrate supporting cylinder 28
where the substrate 4 and the foil 3 are pressed together
and a position where used foil 3 is separated from the
substrate 4. In this way, the time during which a substrate
foil assembly 5 is under the influence of an ultraviolet
light source 51 is determined independently of other sys-
tem parameters such as a speed at which a substrate 4
and a foil web 3 are moved through the foil printing mod-
ule 50.

[0040] It will be clear to a person skilled in the art that
the scope of the present invention is not limited to the
examples discussed in the foregoing, but that several
amendments and modifications thereof are possible
without deviating from the scope of the invention as de-
fined in the attached claims.

[0041] Application of the invention may in many prac-
tical cases involve use of an end printing module of a
printing press 2 as a foil printing module 21. Neverthe-
less, for realizing maximum flexibility of use, itis preferred
if a user of a combination of a foil handling device 1 and
a printing press 2 is allowed to choose which printing
module of the printing press 2 is used as a foil printing
module 21. In view thereof, it is preferred if the foil han-
dling device 1 is arranged in a displaceable support.
[0042] In respect of the mounting frame 61 of the em-
bodiment of the foil guiding device 60 as shown, it is to
be noted that in the definitions of the invention, this
mounting frame 61 may actually be a separate frame
connected to a larger frame of a foil printing module 50,
but may also be integrated with such a larger frame.
[0043] A possible summary of the invention reads as
follows. In one aspect, the invention relates to a foil print-
ing module 50 of a printing press 2, the foil printing module
50 having a printing area 23 that is configured to enable
a printing process in which transfer portions of a foil 3
are transferred to a substrate 4 being provided with ul-
traviolet curable adhesive in a pattern to be printed. The
printing area 23 accommodates a pair of pressing cylin-
ders 27, 28 for pressing together the foil 3 and the sub-
strate 4 in a nip between them so as to form a substrate
foil assembly 5, and further accommodates an ultraviolet
light source 51 arranged at a downstream side of the nip
for exposing the substrate foil assembly 5 to ultraviolet
light for the purpose of curing the adhesive. The foil print-
ing module 50 is equipped with a foil guiding device 60
for setting the time that the substrate foil assembly 5 is
under the influence of the ultraviolet light source 51 and
thereby determining the shininess of printed foil portions
on a substrate 4.

Claims

1. Foil guiding device (60) that is designed to be used
in a printing module (50) of a printing press (2), name-
ly a foil printing module (50) having a printing area
(23) that is configured to enable a printing process
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in which transfer portions of a foil (3) are transferred
to a substrate (4) being provided with ultraviolet cur-
able adhesive in a pattern to be printed, which print-
ing area (23) accommodates a pair of pressing cyl-
inders (27, 28) for pressing together the foil (3) and
the substrate (4) in a nip between them so as to form
a substrate foil assembly (5), and which printing area
(23)furtheraccommodates an ultravioletlight source
(51) arranged at a downstream side of the nip for
exposing the substrate foil assembly (5) to ultraviolet
light for the purpose of curing the adhesive, the foil
guiding device (60) comprising a guide roller (62)
being designed for close arrangement to one of the
pressing cylinders (27, 28) and to direct used foil (3)
away from the cylinder (28) and the substrate (4)
after having made the substrate foil assembly (5) to
move along with the cylinder (28) over a portion of
a revolution thereof, and the guide roller (62) having
an adjustable position in the foil guiding device (60)
so as to allow for control of a rotation angle (¢) be-
tween the position of the nip and the position where
the used foil (3) is directed away from the cylinder
(28) and the substrate (4) when the foil guiding de-
vice (60) is used in a foil printing module (50).

Foil guiding device (60) according to claim 1, wherein
the position of the guide roller (62) is adjustable in
the foil guiding device (60) so as to allow variation
of the rotation angle between the position of the nip
and the position where the used foil (3) is directed
away from the cylinder (28) and the substrate (4)
between 90° and 96° when the foil guiding device
(60) is used in a foil printing module (50) .

Foil guiding device (60) according to claim 1, wherein
the position of the guide roller (62) is adjustable in
the foil guiding device (60) so as to be one of two
positions, namely one position thatis associated with
a rotation angle between the position of the nip and
the position where the used foil (3) is directed away
from the cylinder (28) and the substrate (4) of 90°
when the foil guiding device (60) is used in a foil
printing module (50), and another position that is as-
sociated with a rotation angle between the position
of the nip and the position where the used foil (3) is
directed away from the cylinder (28) and the sub-
strate (4) of 96° when the foil guiding device (60) is
used in a foil printing module (50).

Foil guiding device (60) according to any of claims
1-3, comprising a mounting frame (61) that is de-
signed to be fixedly mounted in a foil printing module
(50) and an angle adjusting mechanism that is de-
signed to adjust a position of the guide roller (62)
with respect to the mounting frame (61).

Foil guiding device (60) according to claim 4, wherein
the angle adjusting mechanism comprises a carrier
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element (63) that is slidably arranged with respect
to the mounting frame (61) and that carries the guide
roller (62).

Foil guiding device (60) according to claim 4 or 5,
wherein the angle adjusting mechanism comprises
at least one actuator element (64) that is arranged
and configured to act on the carrier element (63) for
the purpose of moving the carrier element (63) with
respect to the mounting frame (61), and wherein the
foil guiding device (60) comprises a controller system
(65) having a user interface for receiving input from
an operator about the rotation angle (¢) between the
position of the nip and the position where the used
foil (3) is directed away from the cylinder (28) when
the foil guiding device (60) is used in a foil printing
module (50), the controller system (65) being de-
signed to process such input, to determine an asso-
ciated position of the carrier element (63), and to
control operation of the actuator element (64) so as
to bring about movement of the carrier element (63)
in case an actual position of the carrier element (63)
deviates from such associated position.

Foil guiding device (60) according to claim 6, wherein
the controller system (65) is configured to run a com-
puter program and to apply output of the computer
program in a process of performing the functions of
processing input received from the operator through
the user interface, determining an associated posi-
tion of the carrier element (63), and transmitting a
control signal for controlling operation of the actuator
element (64) in case an actual position of the carrier
element (63) deviates from such associated position.

Computer program product comprising a program
code of the computer program of the controller sys-
tem (65) of the foil guiding device (60) according to
claim 7.

Foil printing module (50) of a printing press (2), hav-
ing a printing area (23) that is configured to enable
a printing process in which transfer portions of a foil
(3) are transferred to a substrate (4) being provided
with ultraviolet curable adhesive in a pattern to be
printed, which printing area (23) accommodates a
pair of pressing cylinders (27, 28) for pressing to-
gether the foil (3) and the substrate (4) in a nip be-
tween them so as to form a substrate foil assembly
(5), and which printing area (23) further accommo-
dates an ultraviolet light source (51) arranged at a
downstream side of the nip for exposing the sub-
strate foil assembly (5) to ultraviolet light for the pur-
pose of curing the adhesive, the foil printing module
(50) being equipped with a foil guiding device (60)
according to any of claims 1-7.

10. Foil printing module (50) according to claim 9, com-
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1.

12.

13.

14.

15.

16.

prising an adhesive application unit (52) that is ar-
ranged and configured to provide a substrate (4) with
ultraviolet curable adhesive in a pattern to be printed
at a position upstream of the nip.

Foil printing module (50) according to claim 10,
wherein the adhesive application unit (52) comprises
an assembly of a plate cylinder (53), a blanket cyl-
inder (54) and an impression cylinder (55), the plate
cylinder (53) being configured and arranged to trans-
fer a pattern of ultraviolet curable adhesive to the
blanket cylinder (54), and the blanket cylinder (54)
and the impression cylinder (55) constituting a pair
of cylinders (54, 55) for pressing a substrate (4) in a
nip between them so as to enable transfer of the
pattern of ultraviolet curable adhesive from the blan-
ket cylinder (54) to the substrate (4).

Foil printing module (50) according to any of claims
9-11, being designed so as to function as an offset
printing module and comprising an assembly of a
plate cylinder (24), a blanket cylinder (27) and an
impression cylinder (28), the blanket cylinder (27)
and the impression cylinder (28) constituting the pair
of pressing cylinders (27, 28) accommodated in the
printing area (23), and the guide roller (62) of the foil
guiding device (60) being closely arranged to the im-
pression cylinder (28).

Foil printing module (50) according to any of claims
9-12, comprising afoil reuse unit(40) thatis arranged
and configured to receive a length of used foil (3)
from the printing area (23) and to feed the same
length of foil (3) back to the printing area (23) in a
longitudinally shifted position so as to enable use of
a length of foil (3) in at least two stages, wherein, in
a later stage, transfer portions are taken from the
length of foil (3) at positions of the length of foil (3)
which have notbeen addressed during the preceding
stage(s).

Method for controlling shininess of foil portions to be
printed on a substrate (4) by means of the foil printing
module (50) according to any of claims 9-13, the
method comprising controlling a position of the guide
roller (62) of the foil guiding device (60) of the foil
printing module (50) with respect to the pressing cyl-
inders (27, 28) of the foil printing module (50).

Method according to claim 14, wherein a rotation an-
gle (¢) between the position of the nip between the
pressing cylinders (27, 28) of the foil printing module
(50) and the position where used foil (3) is directed
away from one of the pressing cylinders (27, 28) and
the substrate (4) is varied between 90° and 96°.

Method according to claim 14, wherein a rotation an-
gle (o) between the position of the nip between the
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pressing cylinders (27, 28) of the foil printing module
(50) and the position where used foil (3) is directed
away from one of the pressing cylinders (27, 28) and
the substrate (4) is set to be one of 90° and 96°.
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