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(54) Device for supplying foil to be used in a printing process to a printing press

(57) A device (2) for supplying foil (3) to be used in
a printing process to a printing press (1) comprises a unit
(11) for supporting at least one coil (10) of the foil (3).
This coil supporting unit (11) may comprise two shafts
for supporting two coils (10) of the foil (3), wherein the
shafts are mounted on a rotatably arranged part (12) of
the unit (11), so that it is possible to change positions of
the shafts, and to have an automatically performed

changing process of coils (10) of the foil (3). Furthermore,
in order to allow for a temporary standstill of the foil (3)
in a path near the coil supporting unit (11) when a coil
changing process takes place and still ensuring a supply
of foil (3) to the printing press (1), buffer means (19) for
storing a length of the foil (3) are provided, which are
arranged at a position downstream of the coil supporting
unit (11).
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Description

[0001] The present invention relates to a device for
supplying foil to be used in a printing process to a printing
press, comprising: a unit for supporting at least one coil
of the foil; and a number of rollers for supporting and
guiding the foil, and imposing a displacement on the foil.
Furthermore, the present invention relates to a combina-
tion of a printing press and a device for supplying foil to
be used in a printing process to a substrate on a cylinder
of the printing press, wherein this device comprises: a
unit for supporting at least one coil of the foil; and a
number of rollers for supporting and guiding the foil, and
imposing a displacement on the foil.
[0002] In general, the present invention is applicable
in the field of applying a thin layer of a metal such as
aluminium to a substrate such as paper or carton during
a printing process, as in this field, there is a need for
useful methods for supplying a foil comprising the thin
metal layer and a carrier layer to a printing press. In this
respect, techniques for transferring the metal layer from
the carrier layer of the foil to the printing substrate have
been developed which do not require any heating proc-
ess for letting the desired transfer take place. The foil
which is used in carrying out these techniques usually
comprises a carrier layer made of polyethene, wherein
a layer of aluminium is deposited on this carrier layer.
[0003] By using the foil as described in the foregoing,
it is 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 metal layer of
the foil which has been used during the printing process.
In particular, the shiny portions are obtained by perform-
ing the following steps: applying a specific type of glue
to predetermined areas on the printing substrate; and
pressing the printing substrate and the foil against each
other, with the metal layer of the foil being positioned at
the side of the printing substrate. During the latter step,
a transfer of the metal layer from the carrier layer of the
foil to the printing substrate takes place at the areas
where the glue is present, so that the metal is arranged
on the printing substrate according to the pattern of the
glue.
[0004] In practice, the foil is supplied on a coil, wherein
a coil may have a length of 10,000 metres, for example.
In a printing process, the coil is unwound, and when the
end of the coil has been reached, the printing process
needs to be stopped until a new coil has been put in
place. In the context of current printing presses, when
the length of the coils is 10,000 metres, indeed, this
means that it is only possible to have a continuous proc-
ess for a period of about one hour. Terminating a printing
process, changing the coil of foil, and starting the process
again takes a lot of time, and involves a lot of useless
printed matter. It is an object of the present invention to
provide a solution to this problem, according to which
changing of a coil of foil does not require a temporary
stop of the printing process, and wherein a loss of printed

matter is minimal.
[0005] The object of the present invention is achieved
by a device for supplying foil to be used in a printing
process to a printing press, comprising: a unit for sup-
porting at least one coil of the foil; a number of rollers for
supporting and guiding the foil, and imposing a displace-
ment on the foil; and buffer means for storing a length of
the foil, which are arranged at a position downstream of
the coil supporting unit; wherein the buffer means com-
prise at least two units having a space for accommodating
a loop of the foil, and being adapted to create a pressure
which is lower than the atmospheric pressure in the loop
accommodating space.
[0006] For sake of clarity, it is noted that the terms
"downstream" and "upstream" are to be understood as
being related to a direction in which the foil and/or a print-
ing substrate are moving during operation of the foil sup-
plying unit and/or the printing press.
[0007] According to the present invention, a foil sup-
plying device comprises buffer means for storing a length
of the foil. In the buffer means, it is possible to temporarily
have a difference between an input rate of the foil and
an output rate of the foil,
wherein one of these rates may even be zero. When a
coil of foil is changed, the input rate is zero as long as
there is no coil in place. Nevertheless, it is possible to
maintain a desired output rate, namely by decreasing the
length of the foil in the buffer means. Hence, by choosing
an appropriate foil storing capacity of the buffer means,
it is possible to create enough time for allowing for a
change of coils of foil.
[0008] In particular, the buffer means comprise at least
two units having a space for accommodating a loop of
the foil, and being adapted to create a pressure which is
lower than the atmospheric pressure in the loop accom-
modating space. By using at least two buffer units as
mentioned, it is possible to actually have an appropriate
buffer length of the foil, i.e. a length which allows for a
changing process of coils of foil, while guaranteeing a
proper functioning of the units.
[0009] In view of the fact that during a printing process,
the metal layer needs to be separated from the carrier
layer by glue, adhesion forces between the two layers of
the foil are minimal. Furthermore, the metal layer is highly
susceptible to damage, wherein damage clearly shows
in the printed matter. Hence, it is important that the foil
is handled with great care in the buffer means. According
to the present invention, this is achieved by creating loops
in the foil under the influence of an underpressure, where-
in one side of the foil may remain free from contact.
Hence, by having buffer means comprising units which
are adapted to create an underpressure in the loop ac-
commodating space, it is possible to avoid a situation in
which the metal layer of the foil is touched by one or more
components of the buffer means.
[0010] Preferably, the buffer units are arranged in par-
allel with respect to each other, so that a compact design
of the buffer means is obtained, in which the loops of the
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foil are positioned next to each other, as it were. For ex-
ample, the buffer units may be oriented such that all loops
are extending in a substantially horizontal direction, but
it is also possible that the buffer units are oriented such
that all loops are extending in a substantially vertical di-
rection.
[0011] In a practical embodiment, rollers for supporting
and guiding the foil, and imposing a displacement of the
foil are arranged at entrances of the loop accommodation
spaces of the buffer units, wherein no further rollers are
needed in the buffer units, as a desired shape of a loop
in the foil is controlled under the influence of an under-
pressure. Advantageously, means are provided for elec-
tronically controlling a rotational speed of each of the
rollers arranged at the entrances of the loop accommo-
dation spaces of the buffer units, so that it is possible to
accurately set a speed at which the foil is supplied to the
loop accommodation spaces, and a speed at which the
foil is taken from the loop accommodation spaces. In this
way, it is possible to accurately control the buffer length
of the foil, and to guarantee a suitable speed of the foil
at an output side of the buffer means under all circum-
stances.
[0012] In particular, it is preferred if the controlling
means are adapted to vary the rotational speed of all of
the rollers simultaneously when a size of a stored length
of the foil needs to be varied during functional operation
of the device, as it is preferred to maintain a loop of the
foil in each of the loop accommodation spaces, in order
to avoid the need for new processes of filling one or more
of these spaces during the printing process.
[0013] The present invention further relates to a device
for supplying foil to be used in a printing process to a
printing press, comprising a unit having two shafts for
supporting two coils of the foil, wherein the unit further
comprises a frame having a stationary arranged part and
a movably arranged part, wherein the movably arranged
frame part is rotatable with respect to the stationary ar-
ranged frame part, about an axis extending parallel to
longitudinal axes of the coil supporting shafts, and where-
in the shafts are mounted on the movably arranged frame
part.
[0014] Since the device as defined in the foregoing par-
agraph is adapted to support two coils of the foil, and the
coil supporting shafts are arranged on a movably ar-
ranged part of the device, it is possible to have an auto-
matically performed changing process of coils of the foil.
In particular, provided that the movably arranged part is
capable of rotating at least a half turn, it is possible to put
one coil to the initial position of another coil, and to put
this other coil to the initial position of the one coil.
[0015] In an advantageous embodiment of the foil sup-
plying device, the movably arranged frame part compris-
es a first strip-like member extending parallel to the lon-
gitudinal axes of the shafts, and a second strip-like mem-
ber which is movably arranged with respect to the first
strip-like member, wherein the second strip-like member
is adapted to move between a position for covering a

substantial portion of the first strip-like member and a
position for leaving the first strip-like member free. In this
embodiment, the first strip-like member can be used for
supporting a length of adhesive tape for interconnecting
a first part of foil of a fresh coil of foil and a last part of
foil which has just been separated from an exhausted
coil of foil. Furthermore, the second strip-like member
can be used for temporarily covering a portion of the tape,
so that a defined portion can be used for connection to
the first part of foil of the fresh coil of foil in a first instance,
and another portion can be used for connection to the
last part of foil which has just been separated from the
exhausted coil of foil in a second instance.
[0016] The second strip-like member may be hingably
connected to the first strip-like member, but other prac-
tical arrangements of the second strip-like member with
respect to the first strip-like member are feasible as well,
such as a slidable arrangement. In order to guarantee a
sufficient grip of the first strip-like member on the length
of adhesive tape, it is preferred if the foil supplying device
further comprises means for generating an attractive
force such as a vacuum force at a surface of this member.
[0017] It is preferred if a waste of materials during a
changing process of coils of foil is kept to a minimum. In
view of this, it is preferred to realize an abutting config-
uration of the first part of the foil of the fresh coil of foil
and the last part of the foil of the exhausted coil of foil on
the adhesive tape. A correct positioning of an edge of
the first part of the foil of the fresh coil of the foil is obtained
by performing a cutting action after this part has been
pressed against the tape. In order to facilitate such action,
it is advantageous if the second strip-like member com-
prises a groove, which may be used as a guiding slot for
a cutting member.
[0018] For the purpose of separating the last part of
the foil of the exhausted coil of foil from this coil, another
cutting action may be performed. To this end, the foil
supplying device may further comprise a unit having a
movably arranged third strip-like member and a movably
arranged cutting member. Preferably, the device also
comprises means for generating an attractive force such
as a vacuum force at a surface of the third strip-like mem-
ber, so that the foil may be kept in place on this surface.
The arrangement of the unit having the third strip-like
member in the device is chosen such as to be movable,
so that this unit may be used for taking a retained foil
portion to the unit having the first strip-like member and
the second strip-like member, in order to put the foil por-
tion in contact with adhesive tape retained by the first
strip-like member, wherein it is also possible for the unit
having the third strip-like member to be out of the way
when there is no need for the action as described.
[0019] A foil supplying device having all advantageous
features as described in the preceding paragraphs, i.e.
a foil supplying device comprising a unit having two coil
supporting shafts, wherein these coils are mounted on a
movably arranged frame part of this unit, and wherein
this frame part has two strip-like members, and a unit
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having a movably arranged third strip-like member and
a movably arranged cutting member is very well suitable
to be used for the purpose of changing coils of foil and
connecting parts of foil of the two coils to each other by
means of adhesive tape, in an abutting configuration. A
more detailed description and explanation of such device
will be given with reference to the attached figures. For
sake of completeness, it is noted that it is advantageous
if the device further comprises buffer means, so it is pos-
sible for a printing process to be continued when a
change of coils takes place.
[0020] The present invention further relates to a com-
bination of a printing press and a device for supplying foil
to be used in a printing process to a substrate on a cyl-
inder of the printing press, wherein this device comprises:
a unit for supporting at least one coil of the foil; a number
of rollers for supporting and guiding the foil, and imposing
a displacement on the foil; detection means for detecting
an actual rotational speed of the cylinder of the printing
press; and controlling means which are in communication
with the detection means, and which are suitable to be
used for adapting both the rotational speed of a first foil
supporting and guiding roller positioned upstream of the
cylinder of the printing press and the rotational speed of
a first foil supporting and guiding roller positioned down-
stream of the cylinder of the printing press to the rotational
speed of the cylinder of the printing press, in order to let
the foil between the rollers move at a speed that corre-
sponds to a moving speed of the substrate.
[0021] In order to avoid slip between the foil and the
printing substrate, and the inaccuracies involved therein,
it is most advantageous to ensure that the substrate and
the foil are moving at equal speeds. According to the
present invention, the speed at which the substrate is
moving is measured, and the speed at which the foil is
moving is adapted to this speed by controlling rotational
speeds of foil supporting and guiding rollers positioned
closest to the printing press, both upstream and down-
stream.
[0022] Preferably, the combination of the printing
press and the foil supplying device further comprises a
unit which is arranged downstream of the first foil sup-
porting and guiding roller of the foil supplying device po-
sitioned downstream of the cylinder of the printing press,
and which is suitable for performing a shredding action.
By shredding the portion of the foil which remains after
having passed the printing press, and which is waste that
is no longer useful, further handling and discharge of this
portion is facilitated. In any case, shredding this portion
is preferred over winding this portion on a coil, as it is
easier to process shreds than a compact coil.
[0023] The present invention will further be 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 diagrammatically shows a combination of a

printing process and a foil supplying device accord-
ing to the present invention; figure 2 illustrates a path
of the foil from a coil to a position downstream of the
printing press;
figure 3 shows a number of components of the foil
supplying device according to the present invention;
and
figure 4 diagrammatically shows a perspective view
of a slitter unit and an angle bar arrangement, which
may be part of the foil supplying device according to
the present invention.

[0024] Figure 1 diagrammatically shows a combination
of a printing press 1 and a device 2 according to the
present invention, which serves for supplying foil 3 to be
used in a printing process to the printing press 1. In par-
ticular, the foil 3 comprises two layers, namely a metal
layer and a carrier layer. It is intended to have a transfer
of portions of the metal layer from the carrier layer to a
printing substrate (not shown) such as a sheet of paper
or a web of paper in the printing press 1, so that shiny
portions are obtained on this substrate. The transfer may
be realized in a way known per se, for example, by ap-
plying glue to the printing substrate and pressing the foil
3 against the substrate, in such a way that the metal layer
of the foil 3 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 1, it is noted
that this may be any type of printing press 1 which is
capable of processing the foil 3 and making shiny portions
on printed matter by using the foil 3. In the example as
shown in figures 1 and 2, the printing press 1 is a so-
called offset press, and comprises a number of printing
units 4 for adding various colours to the printing substrate.
Figure 2 shows a sectional view of the printing press 1,
and a number of cylinders of this printing press 1 may be
seen in this figure.
[0026] In each unit 4 of the printing press 1, a plate
cylinder 5 is arranged, which is a carrier of a printing
plate. During a printing process, oil-based printing ink is
supplied to the printing plate, and to this end, ink rollers
6 are arranged in the unit 4 as well. Furthermore, water
rollers 7 are arranged in the unit 4. Areas of the printing
plate which are not having an image to be transferred to
the printing substrate are kept in a humid state, as a result
of which the ink can not settle in these areas. According
to the principles of offset printing technology, the image
is not transferred directly from the printing plate to the
printing substrate. Instead, an intermediate step is per-
formed, in which a blanket is used for receiving the image
from the printing plate and transferring the image to the
printing substrate. In the printing unit 4, the blanket is
mounted on a blanket cylinder 8 which is arranged at a
position between the plate cylinder 5 and a cylinder 9 for
supporting the printing substrate. This substrate support-
ing cylinder 9 could be an impression cylinder in case of
a sheet fed press or a blanket cylinder in case of a web
press.
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[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 3 is intended to be supplied to a printing area of
the printing press 1, i.e. an area between the blanket
cylinder 8 and the substrate supporting cylinder 9.
[0028] The foil 3 is normally provided on a coil 10, and
the foil supplying device 2 according to the present in-
vention is adapted to realize a continuous supply of foil
3 to the printing press 1, even when a coil 10 of the foil
3 is exhausted and needs to be replaced by a fresh coil
10 of the foil 3. In particular, the foil supplying device 2
is adapted to interconnecting portions of foil 3 of the two
coils 10 by means of a length of adhesive tape (not
shown). Furthermore, the foil supplying device 2 is adapt-
ed to guarantee that the metal layer of the foil 3 is not
touched and damaged when the foil 3 is on its way to the
printing press 1. All advantageous aspects and features
of the foil supplying device 2 according to the present
invention will be further explained in the following.
[0029] The foil supplying device 2 according to the
present invention comprises a unit 11 which is adapted
to support two coils 10 of foil 3. This coil supporting unit
11 is shown in figures 1 and 3. In particular, the coil sup-
porting unit 11 comprises two shafts for supporting the
coils 10 of foil 3. These shafts are mounted in a frame
part 12 which is movable with respect to a stationary ar-
ranged frame part 13.
[0030] When two coils 10 of foil 3 are arranged in the
coil supporting unit 11, one of these coils 10 is at a po-
sition at which the foil 3 may be wound off the coil 10 in
order to be supplied to the printing press 1, and another
of these coils 10 is at a standby position. The movably
arranged frame part 12 is rotatable with respect to the
stationary arranged frame part 13 about an axis which is
extending parallel to longitudinal axes of the shafts of the
coil supporting unit 11, in such a way that the positions
of the coils 10 may be changed when the movably ar-
ranged frame part 12 is rotated a half turn, i.e. a turn of
180°. In a practical embodiment, the movably arranged
frame part 12 is arranged such as to be rotated a half
turn in alternating directions. This means that when the
movably arranged frame part 12 has been rotated clock-
wise for the purpose of changing positions of the coils 10
which are mounted in this frame part 12, the next rotation
of the frame part 12 for the same purpose will be coun-
terclockwise, and vice versa.
[0031] For the purpose of driving the coil 10 of foil 3
which is at a position for supply to the printing press 1, a
servo system is provided. This servo system is also used
for accurately controlling an unwinding process of the
coil 10, and may also perform a braking function instead
of a driving function when this appears to be necessary.
On the basis of the application of a servo system, it is
possible to keep a tension in the foil 3 at a desired level.
[0032] In view of the fact that it is important for a change
of the positions of the coils 10 of foil 3 to take place in an
accurate manner, it is preferred if another servo motor is

provided for controlling the half turn movement of the
movably arranged frame part 12.
[0033] At two opposite sides of the movably arranged
frame part 12, a strip 14 is arranged, which serves for
supporting a length of adhesive tape (not shown). The
tape supporting strip 14 is positioned such that it is freely
accessible at a standby side of the coil supporting unit
11. Furthermore, a device 15 for creating a vacuum on
a surface of the tape supporting strip 14 is provided, so
that it is possible to retain the length of tape under the
influence of vacuum. A strip 16 for covering a portion of
the surface of the tape supporting strip 14 is hingably
attached to this strip 14. In this way, it is achieved that
the covering strip 16 may easily be moved between a
position for covering the portion of the surface of the tape
supporting strip 14 and a position for leaving this surface
free.
[0034] At a position close to the coil supporting unit 11,
at a side of the coil supporting unit 11 where a coil 10 of
foil 3 is driven such as to unwind and to supply foil 3, a
unit 17 having a strip 18 which is movable in a substan-
tially vertical direction is arranged. This unit 17 also has
a linearly driven knife (not shown), which is movable
along an edge of the strip 18, in a substantially horizontal
direction. In view of the fact that the strip 18 serves for
supporting and retaining a cut-off end of foil 3, the strip
18, like the tape supporting strip 14 of the movably ar-
ranged frame part 12, is connected to a device for cre-
ating a vacuum, so that it is possible to retain the foil 3
under the influence of a vacuum.
[0035] Besides the coil supporting unit 11 and the unit
17 having the vertically movable strip 18, the foil supply-
ing device 2 according to the present invention comprises
buffer means 19 for storing a length of the foil 3. The
buffer means 19 comprise at least two units 20 as dia-
grammatically shown in figure 2. Each of these units 20
comprises a space 21 for accommodating a loop 22 of
the foil 3, and each of these units 20 is associated with
means (not shown) for creating an underpressure in the
space 21. The desired loop 22 of the foil 3 is obtained
under the influence of this underpressure, wherein it is
also possible to have means (not shown) for blowing on
the foil 3 from an entrance side of the buffer unit 20.
[0036] The buffer units 20 are arranged in parallel, so
that a configuration may be achieved in which the loops
22 are positioned next to each other, as it were. In the
example as shown in the figures, an orientation of the
buffer units 20 is horizontal, but that does not alter the
fact that other orientations are also possible.
[0037] At the entrance side of the buffer units 20, rollers
23 for guiding the foil 3 in and out of the spaces 21 of the
buffer units 20 are arranged. Advantageously, the buffer
means 19 comprise suitable detectors (not shown) such
as photocells for monitoring a position of the foil 3 in the
spaces 21 of the buffer units 20, and a controller (not
shown) for controlling a rotational speed of the rollers 23
in order to realize a required filling of the buffer units 20,
in other words, in order to realize a required buffer length
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of the foil 3. It is preferred if in situations in which the
buffer length of the foil 3 needs to be varied, the rotational
speeds of all rollers 23 are adjusted, so that a change of
size of the loops 22 of the foil 3 takes place in all of the
buffer units 20, and not in one buffer unit 20 at a time. In
this way, a situation in which one or more buffer units 20
run out of foil 3 is avoided, so that it is not necessary to
perform filling processes.
[0038] It is noted that a side of the foil 3 which is at an
inside of the loops 22 is the side where the metal layer
is present. In this way, damage of the metal layer is pre-
vented, as this layer remains free from contact. Applying
a pressure which is lower than the atmospheric pressure
for creating loops 22 in the foil 3 is a feasible option on
the basis of the fact that the foil 3 is relatively thin, wherein
a thickness of the foil 3 is only a few micrometres.
[0039] Furthermore, it is noted that a path which is fol-
lowed by the foil 3 through the buffer means 19 of the foil
supplying device 2 according to the present invention
and the printing press 1 is illustrated in figure 2. In this
figure, a side of the foil 3 where the metal layer is present
is indicated by triangles, and it may clearly be seen that
this side is free from any contact until the foil 3 is fed
between the blanket cylinder 8 and the substrate sup-
porting cylinder 9 of the printing press 1, and that this
side is directed towards the substrate supporting cylinder
9.
[0040] Due to the presence of the buffer means 19 in
the foil supplying device 2 according to the present in-
vention, it is possible to have a speed difference between
the foil 3 in a path extending between the coil supporting
unit 11 and the buffer means 19, and the foil 3 in a path
extending between the buffer means 19 and the printing
press 1. It is even possible to have a situation in which
the speed of foil 3 in the path extending between the coil
supporting unit 11 and the buffer means 19 is zero, while
the speed of the foil 3 at the other side of the buffer means
19 is a normal speed or a reduced speed for supplying
the foil 3 to the printing press 1. During the time that such
situation exists, the speed difference is compensated for
by a reduction of the buffer length of the foil 3, wherein
the loops 22 of the foil 3 are getting smaller. The fact that
such situation may exist when the foil supplying device
2 according to the present invention is applied is impor-
tant, as this offers an opportunity for changing positions
of coils 10 of foil 3 and making a connection between the
coils 10 while guaranteeing a proper supply of foil 3 to
the printing press 1, so that a printing process in which
the foil 3 is used does not need to be interrupted.
[0041] At an output side of the buffer means 19, a ro-
tatably arranged roller 24 for supporting and guiding the
foil 3, and imposing a desired displacement on the foil 3
is positioned in the foil supplying device 2 according to
the present invention. Advantageously, the roller 24 is a
vacuum roller, so that the roller 24 is actually capable of
exerting an attractive force on the foil 3, and slip of the
foil 3 on the roller 24 is avoided. Furthermore, the foil
supplying device 2 comprises more rollers for guiding

and supporting the foil 3, and imposing a desired dis-
placement on the foil 3, besides rollers for only guiding
and supporting the foil 3. In the embodiment of the device
2 as shown in figure 1, both a roller 25 positioned near
a side of the printing press 1 for receiving the foil 3 and
a roller 26 positioned near a side of the printing press 1
for letting out a remaining portion of the foil 3 (the carrier
layer and unused portions of the metal layer) are suitable
for guiding, supporting and pulling the foil 3. As the latter
roller 26 only serves for contacting a remaining portion
of the foil 3, it is not necessary to take measures for avoid-
ing damage. Therefore, this roller 26 may have a rough
surface, and rubber press-on rollers (not shown) may be
used. It is even preferred to create a firm grip on the
remaining portion of the foil 3, as the controllability of a
speed of the foil 3 through the printing press 1 is en-
hanced in this way.
[0042] In order to achieve excellent printing results, it
is important that the speed of the foil 3 corresponds to
the speed of the printing substrate in the printing press
1. In view of this, the foil supplying device 2 is equipped
with means (not shown) for detecting the speed of the
printing substrate, which may involve detecting a rota-
tional speed of the substrate supporting cylinder 9 of the
printing press 1 in practice. Furthermore, a servo system
(not shown) is provided for controlling the rotational
speed of the pulling rollers 24, 25, 26 arranged down-
stream of the buffer means 19. Preferably, the foil sup-
plying device 2 comprises an apparatus (not shown) such
as a touch screen for receiving input from a user of the
device 2 regarding a desired tension in the foil 3, so that
it is possible for the user to communicate with the servo
system and to operate this system for adapting the rota-
tional speed of the pulling rollers 24, 25, 26 in case the
tension needs to be increased or decreased.
[0043] For the purpose of receiving and processing the
remaining portion of the foil 3, a unit 27 which is suitable
for performing a shredding action is provided. Further-
more, the unit 27 may be adapted to press the shreds in
blocks which are suitable to be used for recycling pur-
poses. In this way, automatic processing of the waste of
the foil 3 is realized.
[0044] The way in which operation of the foil supplying
device 2 according to the present invention may be initi-
ated is described in the following.
[0045] A first coil 10 of foil 3 is put in place in the coil
supporting unit 11, at the easily accessible standby side
of this unit 11. Subsequently, the movably arranged
frame part 12 is rotated a half turn. The coil 10 is unwound
at a slow rate, so that a user of the foil supplying device
2 is allowed to put the foil 3 through the device 2 and the
printing press 1 in a proper way. When the foil 3 has
reached the last pulling roller 26, i.e. the roller 26 having
the rough surface, the press-on rollers associated with
this roller 26 are activated until the foil 3 has a fixed po-
sition on this roller 26. At that moment, a process of filling
the buffer units 20 may be started, wherein lengths of the
foil 3 are drawn into the spaces 21 of the buffer units 20
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under the influence of forces related to underpressure,
and wherein loops 22 are created in the foil 3, while the
coil 10 is still slowly unwound. As soon as it is detected
that the buffer units 20 are filled to a sufficient extent, the
foil supplying device 2 is ready to be used.
[0046] During operation of the foil supplying device 2
according to the present invention and the printing press
1, pulling rollers 24, 25, 26 positioned downstream of the
buffer means 19 are rotated with the same speed as the
substrate supporting cylinder 9 of the printing press 1.
The servo motor which is used for realizing the unwinding
process of the coil 10 of foil 3 is controlled such as to
keep the buffer units 20 filled with foil 3, wherein control-
ling signals are generated by a device which is adapted
to check the presence of the loops 22 of the foil 3 in the
spaces 21 of the buffer units 20. In the process, the touch
screen or similar apparatus as mentioned earlier is used
by a user of the foil supplying device 2 for checking the
vital functions of the device 2 and for adjusting one or
more of these functions if so desired.
[0047] During the time that the coil 10 of foil 3 is un-
wound, and the foil 3 is used in a printing process, the
user has an opportunity for placing a new coil 10 of foil
3 in the coil supporting unit 11, at the standby side, and
for preparing the foil 3 of this coil 10 for connection to the
foil 3 of the other coil 10. To this end, the user makes
sure that the surface of the tape supporting strip 14 which
is at the standby side is uncovered, initiates the vacuum
on this surface, and places a length of adhesive tape on
the strip 14, with the adhesive side up. The tape may
have a width of approximately 50 mm, for example, and
may comprise two adhesive portions having a width of
20 mm, and a non-adhesive portion having a width of 10
mm, wherein the non-adhesive portion is a central portion
which is extending between the adhesive portions. Ad-
vantageously, each of the two adhesive portions is cov-
ered by a layer of material which is easy to peel off.
[0048] Under the influence of the vacuum, the adhe-
sive tape is retained on the strip 14. As soon as the ad-
hesive tape is in the right position, the covering strip 16
may be put in a position for covering one portion of the
tape. Furthermore, the user may peel off the layer of ma-
terial which is still uncovered, so that one of the adhesive
portions of the tape is exposed. At that stage, the tape
is ready for receiving foil 3 from the fresh coil 10 of foil 3.
[0049] For the purpose of attaching foil 3 of the fresh
coil 10 to the tape, the coil 10 is unwound to a limited
extent, and the user presses a portion of the foil 3 against
the tape. Subsequently, the user makes a straight edge
to the foil 3 by cutting the foil 3, wherein the user moves
a knife through a groove which is arranged in the covering
strip 16 for the exact purpose of guiding the knife. In this
way, it is achieved that the edge of the foil 3 ends up in
the central portion of the tape. After the cutting process,
the covering strip 16 may be put to a position for leaving
the surface of the tape free, so that the user may peel off
the layer of material which is uncovered in the process,
in order to expose the other adhesive portion of the tape.

At that point, the foil 3 of the fresh coil 10 of foil 3 is fully
prepared for connection to another portion of foil 3,
through the tape.
[0050] When a diameter of the other coil 10 of foil 3
which is located in the foil supporting unit 11, i.e. the coil
10 of foil 3 which is unwound for the purpose of supplying
foil 3 to the printing press 1, has reached a minimum, the
unit 17 having the vertically movably strip 18 is activated,
wherein the strip 18 is moved upwards, and the vacuum
on the surface of the strip 18 is initiated. At the same
time, the servo motor for unwinding the coil 10 of foil 3
stops the unwinding process, so that the foil 3 does not
move in a path extending from the coil 10 to the buffer
means 19. The vertically movable strip 18 is moved up-
wards until it is at a position at which the foil 3 is pulled
against the surface of the strip 18 under the influence of
the vacuum forces. Once the foil 3 is retained on the strip
18, the knife of the unit 17 of which the strip 18 is part is
activated, so that the foil 3 is cut through. Subsequently,
the strip 18 is moved downwards in order to make space
for the movably arranged frame part 12 to perform a half
turn, while the vacuum is maintained.
[0051] As soon as the movably arranged frame part
12 has been made to rotate, and the fresh coil 10 of foil
3 has taken the position of the exhausted coil 10 of foil
3, the strip 18 and the foil 3 retained thereon are moved
upwards again, until the foil 3 touches the exposed ad-
hesive portion of the tape. At that very moment, the con-
nection between the portion of the foil 3 which is extend-
ing in the foil supplying device 2 and the portion of the
foil 3 of the fresh coil 10 of foil 3 has been realized, where-
in these portions of the foil 3 are configured in an abutting
fashion. By stopping the vacuum, the area where the
connection is made is released from the respective strips
14, 16.
[0052] During the process as described in the preced-
ing paragraphs, the printing press 1 is operated at a
speed which is lower than a usual speed, wherein the
necessary supply of foil 3 to the printing press 1 is con-
tinued by decreasing the buffer length of the foil 3. When
the connection is ready, the operational speed of the
printing press 1 may be set at a normal value again. Any
suitable means may be used for controlling the various
steps of the process of cutting off foil 3 of an exhausted
coil 10 of foil 3, changing coils 10 of foil 3 and connecting
parts of foil 3 of various coils 10, and for adjusting the
operational speed of the printing press 1 in a suitable
manner.
[0053] In order to avoid that the adhesive tape ends
up in the printed matter, a special photo cell (not shown)
may be used, which is positioned directly downstream of
the buffer means 19. On the basis of input provided by
this photo cell, the supply of printing substrate to the print-
ing press 1 may temporarily be stopped. Furthermore,
another photo cell may be used for detecting cases in
which the foil 3 is broken, so that the printing press 1 may
be stopped when this appears to be necessary, and a
warning signal may be given.
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[0054] Throughout the printing process, the shredding
unit 27 is kept in an activated state in order to process a
portion of the foil 3 which remains after having passed
the printing press 1. In order to avoid an unnecessary
waste of foil 3, several measures may be taken.
[0055] In the first place, it is possible to stop the supply
of foil 3 to the printing press 1 during times that there is
no need for this supply in the printing process, or when
the printing process is interrupted or stopped. For exam-
ple, both the blanket cylinder 8 and the substrate sup-
porting cylinder 9 could be provided with a gap, wherein
the angular positions of the cylinders 8, 9 are adapted to
each other in such a way that these gaps are positioned
opposite to each other once every turn, and wherein
mechanisms for retaining the blanket and the printing
substrate are arranged in these gaps. During the times
that the gaps as mentioned are positioned opposite to
each other, the foil 3. is free from contact, and the supply
of foil 3 can be stopped or at least decelarated. Due to
the fact that the foil 3 is taken from buffer means 19, it is
relatively easy to adapt the speed at which the foil 3 is
moving through the printing press 1, wherein the size of
the loop 22 of the foil 3 in a last buffer unit 20, i.e. a buffer
unit 20 which is positioned closest to the printing press
1 may be varied, while there is practically no influence
of inertia that needs to be accounted for. For the purpose
of determining the exact position of the gaps in the cyl-
inders 8, 9, an absolute encoder may be applied. As soon
as the encoder indicates that the gaps are positioned
nearly opposite to each other, the foil 3 is decelerated,
and, if possible, brought to a stop, wherein the loop 22
of the foil 3 in the last buffer unit 20 increases, until the
encoder indicates that the gaps have passed and the
cylinders 8, 9 get into contact with each other again. At
that time, the speed of the foil 3 is put back to a normal
level.
[0056] In the second place, for the purpose of avoiding
an unnecessary waste of foil 3 when it is not necessary
to use the foil 3 along its entire width, it is advantageous
to apply an angle bar arrangement 28 and a slitter unit
29 having a number of rotatably arranged slitters, as
shown in figure 4. In this way, it is possible to make a
number of smaller webs 30 of foil 3 out of one web 31 of
foil 3 having the full width, i.e. the width of the foil 3 on
the coil 10, and to only supply one or more smaller webs
30 of the foil 3 to the printing press 1, wherein the angle
bar arrangement 28 is used for accurately positioning the
webs 30 of the foil 3, so that it is possible to feed these
webs 30 to the printing press 1 at appropriate positions.
In particular, the angle bar arrangement 28 is adjustable
such as to shift the webs 30 of the foil 3 which are sup-
ported by the various angle bars 32 thereof. In the shown
example, a number of angle bats 32 are movably ar-
ranged in a frame 33 in such a way that a vertical position
of each of these angle bars 32 in the frame 33 is adjust-
able. When the width of the smaller webs 30 is adapted
to the width of portions of the printing substrate in which
the foil 3 is to be applied, unnecessary waste of the foil

3 can really be avoided.
[0057] 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.
[0058] It is preferred if the user of the combination of
the printing press 1 and the foil supplying device 2 is
allowed to choose which unit 4 of the printing press 1 is
used for receiving and processing the foil 3. Therefore,
it is preferred if the positions of various rollers 25, 26 and
the shredding unit 27 are adjustable.
[0059] The coil supporting unit 11 and the buffer means
19 of the foil supplying device 2 according to the present
invention may be positioned at a side of the printing press
1, at the same level as the printing press 1, as shown in
figure 1. However, it is also possible to have another po-
sitioning of the coil supporting units 11 and the buffer
means 19.
[0060] In the foregoing, a device 2 for supplying foil 3
to be used in a printing process to a printing press 1 has
been disclosed. The foil supplying device 2 comprises a
unit 11 for supporting at least one coil 10 of the foil 3, and
a number of rollers 24, 25, 26 for supporting and guiding
the foil 3, and imposing a displacement on the foil 3. The
coil supporting unit 11 may comprise two shafts for sup-
porting two coils 10 of the foil 3, wherein the shafts are
mounted on a rotatably arranged part 12 of the unit 11,
so that it is possible to change positions of the shafts. By
applying such a coil supporting unit 11, it is possible to
have an automatically performed changing process of
coils 10 of the foil 3. Furthermore, in order to allow for a
temporary standstill of the foil 3 in a path near the coil
supporting unit 11 when a coil changing process takes
place and still ensuring a supply of foil 3 to the printing
press 1, buffer means 19 for storing a length of the foil 3
are provided, which are arranged at a position down-
stream of the coil supporting unit 11.

Claims

1. Device (2) for supplying foil (3) to be used in a printing
process to a printing press (1), comprising:

- a unit (11) for supporting at least one coil (10)
of the foil (3);
- a number of rollers (23, 24, 25, 26) for support-
ing and guiding the foil (3), and imposing a dis-
placement on the foil (3); and
- buffer means (19) for storing a length of the foil
(3), which are arranged at a position down-
stream of the coil supporting unit (11); wherein
the buffer means (19) comprise at least two units
(20) having a space (21) for accommodating a
loop (22) of the foil (3), and being adapted to
create an underpressure in the loop accommo-
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dating space (21).

2. Device (2) according to claim 1, wherein the buffer
units (20) are arranged in parallel with respect to
each other.

3. Device (2) according to claim 1 or 2, wherein rollers
(23) for supporting and guiding the foil (3), and im-
posing a displacement of the foil (3) are arranged at
entrances of the loop accommodation spaces (21)
of the buffer units (20), and wherein means are pro-
vided for electronically controlling a rotational speed
of each of these rollers (23).

4. Device (2) according to claim 3, wherein the control-
ling means are adapted to vary the rotational speed
of all of the rollers (23) simultaneously when a size
of a stored length of the foil (3) needs to be varied
during functional operation of the device (2).

5. Device (2) for supplying foil (3) to be used in a printing
process to a printing press (1), comprising a unit (11)
having two shafts for supporting two coils (10) of the
foil (3), wherein the unit (11) further comprises a
frame having a stationary arranged part (13) and a
movably arranged part (12), wherein the movably
arranged frame part (12) is rotatable with respect to
the stationary arranged frame part (13), about an
axis extending parallel to longitudinal axes of the coil
supporting shafts, and wherein the shafts are mount-
ed on the movably arranged frame part (12).

6. Device (2) according to claim 5, wherein the movably
arranged frame part (12) comprises a first strip-like
member (14) extending parallel to the longitudinal
axes of the shafts, and a second strip-like member
(16) which is movably arranged with respect to the
first strip-like member (14), and wherein the second
strip-like member (16) is adapted to move between
a position for covering a substantial part of the first
strip-like member (14) and a position to leaving the
first strip-like member (14) free.

7. Device (2) according to claim 6, wherein the second
strip-like member (16) is hingably connected to the
first strip-like member (14).

8. Device (2) according to claim 6 or 7, further compris-
ing means (15) for generating an attractive force
such as a vacuum force at a surface of the first strip-
like member (14).

9. Device (2) according to any of claim 6-8, wherein the
second strip-like member (16) comprises a groove.

10. Device (2) according to any of claims 5-9, further
comprising a unit (17) having a movably arranged
third strip-like member (18) and a movably arranged

cutting member.

11. Device (2) according to claim 10, further comprising
means for generating an attractive force such as a
vacuum force at a surface of the third strip-like mem-
ber (18).

12. Device (2) according to any of claims 5-11, further
comprising buffer means (19) for storing a length of
the foil (3), which are arranged at a position down-
stream of the coil supporting unit (11).

13. Device (2) according to any of claims 5-12, further
comprising means (29) which are adapted to make
a number of smaller webs (30) of foil (3) out of one
web (31) of foil (3) having a full width, i.e. a width of
the foil (3) on the coil (10).

14. Device according to claim 13, further comprising
means such as an adjustable angle bar arrangement
(28) for accurately positioning the smaller webs (30)
of the foil (3).

15. Combination of a printing press (1) and a device (2)
for supplying foil (3) to be used in a printing process
to a substrate on a cylinder (9) of the printing press
(1), wherein this device (2) comprises:

- a unit (11) for supporting at least one coil (10)
of the foil (3);
- a number of rollers (23, 24, 25, 26) for support-
ing and guiding the foil (3), and imposing a dis-
placement on the foil (3);
- detection means for detecting an actual rota-
tional speed of the cylinder (9) of the printing
press (1); and
- controlling means which are in communication
with the detection means, and which are suitable
to be used for adapting both the rotational speed
of a first foil supporting and guiding roller (25)
positioned upstream of the cylinder (9) of the
printing press (1) and the rotational speed of a
first foil supporting and guiding roller (26) posi-
tioned downstream of the cylinder (9) of the
printing press (1) to the rotational speed of the
cylinder (9) of the printing press (1), in order to
let the foil (3) between the rollers (25, 26) move
at a speed that corresponds to a moving speed
of the substrate.

16. Combination of a printing press (1) and a device (2)
for supplying foil (3) to be used in a printing process
to a substrate on a cylinder (9) of the printing press
(1), wherein both the cylinder (9) as mentioned and
a cylinder (8) for transferring an image to the sub-
strate are provided with a gap, and wherein the foil
supplying device (2) comprises:
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- a unit (11) for supporting at least one coil (10)
of the foil (3);
- a number of rollers (23, 24, 25, 26) for support-
ing and guiding the foil (3), and imposing a dis-
placement on the foil (3);
- detection means such as an absolute encoder
for detecting the positions of the gaps in the cyl-
inders (8, 9) of the printing press (1); and
- controlling means which are in communication
with the detection means, and which are suitable
to be used for adapting both the rotational speed
of a first foil supporting and guiding roller (25)
positioned upstream of the cylinder (9) of the
printing press (1) and the rotational speed of a
first foil supporting and guiding roller (26) posi-
tioned downstream of the cylinder (9) of the
printing press (1) to the rotational speed of the
cylinder (9) of the printing press (1), in order to
decrease a speed of the foil (3) between the roll-
ers (25, 26) during times that the gaps in the
cylinders (8, 9) are positioned opposite to each
other.

17. Combination of a printing press (1) and a device (2)
for supplying foil (3) to be used in a printing process
to a substrate on a cylinder (9) of the printing press
(1) according to claim 15 or 16, wherein this combi-
nation further comprises a unit (27) which is arranged
downstream of the first foil supporting and guiding
roller (26) of the foil supplying device (2) positioned
downstream of the cylinder (9) of the printing press
(1), and which is suitable for performing a shredding
action.
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