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(54) IMPROVEMENTS IN AND RELATING TO PRODUCTION OF LIDS

(57) Disclosed is an apparatus for forming a lid from
a sheet of a flexible material, the apparatus comprising
an embosser arranged to emboss a surface of the sheet
of the flexible material, and a cutter arranged to separate
the lid from the sheet of the flexible material, wherein the
cutter comprises: a first cylinder arranged to rotate about

a first axis; a cutting die provided on a surface of the first
cylinder; and a second cylinder arranged to engage the
sheet of the flexible material so that the sheet engages
the cutting die on the first cylinder, whereby the cutting
die separates the lid from the sheet of the flexible mate-
rial.
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Description

FIELD

[0001] The present invention concerns an apparatus
or a method for forming a lid.
[0002] Embodiments of the invention find particular,
but not exclusive, use when forming a lid from a sheet of
a flexible material using an embosser and a cutter.

BACKGROUND

[0003] When producing a lid for closing a container,
which can be at least partially peeled off the container to
allow access to the inner chamber of the container, a
number of steps are required to ensure the lid is fit for
purpose.
[0004] For example, as the lid is often produced and
stored somewhere before it is attached to the container,
a surface of the lid is often embossed so that when stored
it does not get adhered to another lid. Therefore, an em-
bossing machine is used to introduce embossing on the
surface of the lid.
[0005] Also, as an opening of the container, to be
closed by the lid, may have different shapes and sizes,
the lid needs to be cut into appropriate shapes and sizes
for peel-ably closing the opening of the container. There-
fore, a punching machine with a die having the required
shapes and sizes is used to cut out punch slugs which
are the lids.
[0006] However, maintaining such a punching ma-
chine can be very costly. It is also difficult and expensive
to produce lids of different shapes or sizes using such a
punching machine. This is because both the punch and
the die, i.e. essentially the whole punching machine,
need to be re-machined to the required shapes or sizes,
or be replaced with another punch or die with the required
shapes or sizes.
[0007] Further, often the embossing machines used
for the lid production use rotary components whereas the
punching machines require linearly moving components
for the punching. This makes it difficult to drive both ma-
chines, and a complex system is needed for driving both
machines in synchronisation to produce the lids in a con-
tinuous production or a continuous assembly process.
[0008] Although not limited thereto, it is an aim of em-
bodiments of the present invention to provide for an ap-
paratus or a method for forming a lid from a sheet of a
flexible material using an embosser and a cutter so that
at least some of the difficulties and/or disadvantages dis-
cussed above are reduced.

SUMMARY

[0009] According to a first aspect of the invention, there
is provided an apparatus for forming a lid from a sheet
of a flexible material, the apparatus comprising an em-
bosser arranged to emboss a surface of the sheet of the

flexible material, and a cutter arranged to separate the
lid from the sheet of the flexible material, wherein the
cutter comprises: a first cylinder arranged to rotate about
a first axis; a cutting die provided on a surface of the first
cylinder; and a second cylinder arranged to engage the
sheet of the flexible material so that the sheet engages
the cutting die on the first cylinder, whereby the cutting
die separates the lid from the sheet of the flexible mate-
rial.
[0010] Suitably, the cutting die is detachably attached
onto the surface of the first cylinder.
[0011] Suitably, at least parts of the first cylinder and
the cutting die are magnetic, and a magnetic force holds
the cutting die onto the surface of the first cylinder.
[0012] Suitably, the cutter is a rotary die cutting ma-
chine, the first cylinder is a tool holding cylinder for mount-
ing the cutting die and the second cylinder is an anvil
cylinder for allowing the cutting die to exert a force on a
surface of the sheet of the flexible material to create a
crease for separating the lid.
[0013] Suitably, the apparatus further comprises a
feeder arranged to feed the sheet of the flexible material
to the embosser and the cutter at a predetermined speed,
whereby a tension on the sheet of the flexible material
between the embosser and the cutter is maintained within
a certain range.
[0014] Suitably, the feeder is arranged to pull the sheet
of the flexible material at the predetermined speed.
[0015] Suitably, the apparatus further comprises a
printer arranged to print onto the sheet of the flexible
material.
[0016] Suitably, the apparatus further comprises a
stacker arranged to stack the lid separated from the sheet
to form a stack of lids separated from the sheet.
[0017] Suitably, the stacker comprises: a holder ar-
ranged to hold a plurality of lids in at least one stack; a
guide arranged to guide lids separated from the sheet
onto a conveyor; and a sorter arranged to sort each lid
on the conveyor so that each lid is individually stacked
onto one of the at least one stack.
[0018] According to a second aspect of the invention,
there is provided a method for forming a lid from a sheet
of a flexible material, the method comprising embossing
a surface of the sheet of the flexible material and sepa-
rating the lid from the sheet of the flexible material, where-
in the separating comprises: rotating a first cylinder about
a first axis; and engaging, by a second cylinder, the sheet
of the flexible material so that the sheet engages a cutting
die provided on a surface of the first cylinder, whereby
the cutting die separates the lid from the sheet of the
flexible material.
[0019] Suitably, the method further comprises a step
of attaching the cutting die onto the surface of the first
cylinder.
[0020] Suitably, at least parts of the first cylinder and
the cutting die are magnetic, and a magnetic force holds
the cutting die onto the surface of the first cylinder.
[0021] Suitably, the separating comprises feeding the
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sheet of the flexible material to an embosser and a cutter
at a predetermined speed, whereby a tension on the
sheet of the flexible material between the embosser and
the cutter is maintained within a certain range.
[0022] Suitably, the method further comprises a step
of printing onto the sheet of the flexible material.
[0023] Suitably, the method further comprises a step
of stacking the lid separated from the sheet to form a
stack of lids separated from the sheet.
[0024] Suitably, the stacking comprises: guiding lids
separated from the sheet onto a conveyor; sorting each
lid on the conveyor so that each lid is individually stacked
onto a stack from at least one stack; and holding a plu-
rality of lids in the at least one stack.
[0025] According to the present invention there is pro-
vided an apparatus and a method as set forth in the ap-
pended claims. Other features of the invention will be
apparent from the dependent claims, and the description
which follows.

BRIEF DESCRIPTION OF DRAWINGS

[0026] For a better understanding of the invention, and
to show how embodiments of the same may be carried
into effect, reference will now be made, by way of exam-
ple, to the accompanying diagrammatic drawings in
which:

Figure 1A shows a punching machine for cutting out
a punch slug as a lid according to a conventional
technology;

Figure 1B shows an embossing machine for intro-
ducing embossing on a surface according to a con-
ventional technology;

Figure 2 shows an apparatus for forming a lid from
a sheet of a flexible material according to an embod-
iment of the present invention;

Figure 3A and 3B show a cutting die and a first cyl-
inder of the apparatus of Figure 2 according to an
embodiment of the present invention;

Figure 4 shows the cutter of Figure 2 comprising the
cutting die and the first cylinder of Figure 3A and 3B
according to an embodiment of the present inven-
tion;

Figure 5A shows the apparatus of Figure 2 further
comprising a feeder according to an embodiment of
the present invention;

Figure 5B shows the apparatus of Figure 5A further
comprising a printer according to an embodiment of
the present invention;

Figure 5C shows a stacker according an embodi-

ment of the present invention;

Figure 6 shows a method for forming a lid from a
sheet of a flexible material according to an embodi-
ment of the present invention;

Figure 7 shows the method of Figure 6 further com-
prising a step of attaching according to an embodi-
ment of the present invention; and

Figure 8 shows the method of Figure 7 further com-
prising a step of stacking according to an embodi-
ment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0027] Figures 1A and 1B show a conventional tech-
nology for producing lids.
[0028] In particular, Figure 1A shows a punching ma-
chine for cutting out a punch slug according to a conven-
tional technology, wherein the punching machine com-
prises a plurality of punches 110 and a die 130. Each of
the punches 110 travels along a bore in the die 130 in a
reciprocating motion, like a piston in an engine. When a
sheet of material is placed a surface of the die 130, as
the punch 110 travels through an opening of the die 135,
it applies a shear force the sheet of material, whereby it
cuts out a punch slug from the sheet of material. This cut
out punch slug is a cut out lid. So the shape of the opening
of the die 135 and the punch 110 defines the shape and/or
size of the cut out lid.
[0029] Figure 1B shows an embossing machine for in-
troducing embossing on a surface according to a con-
ventional technology, wherein the embossing machine
comprises a pair of rollers 150 with protrusions provided
on surfaces thereof so that when a sheet of material 190
engages the surface, for example by being passed be-
tween the pair of the rollers 150, a surface of the sheet
of material 190 deforms so that it has reciprocal depres-
sions, i.e. the surface is embossed.
[0030] When the lid production requires both emboss-
ing the sheet of material 190 and then punching out the
lids from the embossed sheet of material 190, a complex
mechanical part such as a crankshaft and a camshaft for
converting a rotational motion of the rollers 150 of the
embossing machine into a reciprocating motion of the
punches 110 are required to ensure a synchronised em-
bossing and punching can take place to produce the lids.
[0031] However, maintaining such a punching ma-
chine can be very costly. It is also difficult and expensive
to produce lids of different shapes or sizes using such a
punching machine. This is because both the punch and
the die, i.e. essentially the whole punching machine,
need to be re-machined to the required shapes or sizes,
or be replaced with another punch or die with the required
shapes or sizes.
[0032] Figure 2 shows an apparatus 200 for forming a
lid 1050 from a sheet of a flexible material 1010 according
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to an embodiment of the present invention, wherein the
apparatus 200 comprises an embosser 210 arranged to
emboss a surface 1012 of the sheet 1010 of the flexible
material, and a cutter 220 arranged to separate the lid
1050 from the sheet 1010 of the flexible material, wherein
the cutter 220 comprises: a first cylinder 221 arranged
to rotate about a first axis; a cutting die 225 provided on
a surface of the first cylinder 221; and a second cylinder
222 arranged to engage the sheet 1010 of the flexible
material so that the sheet 1010 engages the cutting die
225 on the first cylinder 221, whereby the cutting die 225
separates the lid 1050 from the sheet 1010 of the flexible
material.
[0033] The sheet 1010 of the flexible material can be
made from any material suitable for forming a lid 1050,
i.e. that can be embossed and cut to a certain shape. For
example the flexible material comprises any one or more
of: a metal such as an aluminium foil, a plastic/polymer
film such as polypropylene (PP) or polyethylene tereph-
thalate (PET), and a paper-based material such as a
cardboard.
[0034] Preferably, the sheet 1010 is a polymer based
film substrate, whereon a lid design is printed so that the
separated, or cut out, lid 1050 forms a self-adhesive
and/or monofoil label.
[0035] As shown in Figure 2, the embosser 210 also
comprises a first embossing cylinder 211 and a second
embossing cylinder 212 arranged to engage the sheet
1010 of the flexible material so that the sheet 1010 en-
gages embossing protrusions 215 on a surface of the
first embossing cylinder 211.
[0036] It is understood that according to another em-
bodiment, embossing protrusions may be provided on
the second embossing cylinder 212 instead of, or in ad-
dition to, the embossing protrusions 215 on the first em-
bossing cylinder 211 depending on which side and what
type of embossing is desired for the sheet 1010. Further,
according to another embodiment, the first and/or the
second embossing cylinder 211, 212 may be provided
with embossing depressions so that when the sheet 1010
engages the embossing depressions, whereby the sheet
1010 is embossed.
[0037] It is also understood that according to an em-
bodiment, a cutting die is provided on a surface of the
second cylinder 222 instead of, or in addition to, the cut-
ting die 225 provided on the surface of the first cylinder
221 so that when the sheet 1010 engages the cutting die
on the first and/or second cylinder 221, 222, the cutting
die separates the lid 1050 from the sheet 1010.
[0038] Figure 3A and 3B show a cutting die 225 and a
first cylinder 221 of the apparatus of Figure 2 according
to an embodiment of the present invention. The cutting
die 225 is detachably attached onto a surface of the first
cylinder 221. At least parts 310 of the first cylinder 221
and the cutting die 225 are magnetic, and a magnetic
force holds the cutting die 225 onto the surface of the
first cylinder 221. So the magnetic first cylinder 221 and
the magnetic cutting die 225 are used to separate, or cut

out, the lids 1050 from the sheet 1010.
[0039] The cutting die 225 comprises protrusions
and/or depressions 229 which define the shape and size
of the separated, or cut out, lids 1050. As the cutting die
225 is detachable from the surface of the first cylinder
221, the cutting die 225 of the apparatus 200 of Figure
2 is replaceable with another cutting die. Therefore, cut-
ting dies with different sets of protrusions and/or depres-
sions for lids with different shapes and sizes can be man-
ufactured, and used with the same first cylinder 221, that
is the same apparatus 200 except the cutting die 225.
[0040] Further, if the cutting die 225 is also made from
a flexible material, the same cutting die 225 can also be
used on a first cylinder of a different size, which can in-
crease a range of sizes of the separated, or cut out, lids
that can be formed using the apparatus 200 with the same
cutting die 225.
[0041] This is advantageous because this flexibility, re-
placeability and customisability of the cutting die and the
first cylinder combination enables cost and time efficient
adapting of the apparatus 200 for forming and producing
the lids. As only the cutting die 225 or the first cylinder
221, which are both easily detachable from the apparatus
200, needs to be adapted to produce lids of a different
shape or size, the cost and time involved in enabling the
apparatus 200 to produce such lids of a different shape
or size is much cheaper and shorter than adapting a con-
ventional punching machine to do the same.
[0042] In addition, use of the embosser 210 and the
cutter 220, both of which uses rotary movement, means
an assembly line like continuous flow processing of the
sheet 1010 through the embossing and the cutting proc-
esses to form the lids 1050 is possible. This means there
is less need for a complex mechanical part such as a
crankshaft and a camshaft used in the conventional em-
bossing machine and the conventional punching ma-
chine combination, which in turn means less mainte-
nance costs from any potential reliability and mainte-
nance issues arising form the complex mechanical parts.
[0043] Although not shown, according to an embodi-
ment the separated, or cut out, lids are heat sealed onto
a container to seal an opening of the container. The con-
tainer contains foodstuff and the lid, when heat sealed,
prevents air from entering the container and spoiling the
foodstuff.
[0044] Figure 4 shows the cutter 220 of Figure 2 com-
prising the cutting die 225 and the first cylinder 221 of
Figure 3A and 3B. The cutter 220 operates by rotating
the first cylinder 221 and the second cylinder 222 along
a pair of parallel axis, with the cutting die 225 provided
on a surface of the first cylinder 221 so that when a sheet
1010 of flexible material is fed between the first cylinder
221 and the second cylinder 222, the cutting die 225 en-
gages a surface of the sheet 1010.
[0045] The sheet 1010 comprises at least one lid 1055
printed thereon, and as the sheet 1010 passes through
between the cutting die 225 (provided on the first cylinder
221) and the second cylinder 222 the printed at least one
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lid 1055 is aligned with the cutting die 225 so that each
of the printed at least one lid 1055 can be separated by
the cutting die 225 engaging the sheet 1010. That is, as
the sheet 1010 passes through between the first cylinder
221 and the second cylinder 222, the sheet 1010 engag-
es the cutting die 225 so that the cutting die 225 separates
the at least one lid 1055 from the sheet 1010, to form the
lid 1050 shown in Figure 2.
[0046] For example, the cutter 220 is a rotary die cut-
ting machine, the first cylinder 221 is a tool holding cyl-
inder for mounting the cutting die 225, and the second
cylinder 222 is an anvil cylinder for allowing the cutting
die 225 to exert a force onto a surface of the sheet 1010
of the flexible material to create a crease defining a
boundary for each of the printed at least one lid 1055,
whereby the crease enables separating of the lid 1050
from the sheet 1010.
[0047] Figure 5A shows the apparatus 200 of Figure 2
further comprising a feeder 510 according to an embod-
iment of the present invention.
[0048] The feeder 510 is arranged to feed the sheet
1010 of the flexible material to the embosser 210 and the
cutter 220 at a predetermined speed, whereby a tension
T on the sheet 1010 of the flexible material between the
embosser 210 and the cutter 220 is maintained within a
certain desirable range. The feeder 510 is arranged to
pull the sheet 1010 of the flexible material at the prede-
termined speed to maintain the tension T within the cer-
tain desirable range.
[0049] The certain desirable range for the tension T is
determined depending on the characteristics of the flex-
ible material, for example an elastic modulus, so that the
sheet 1010 does not curl up as it passes through the
embosser 210 or the cutter 220. Further, the effect of the
thickness of the sheet 1010 on the effectiveness of the
embossing by the embosser 210 and the cutting by the
cutter 220 are also taken into account when determining
the certain desirable range since larger tension T reduces
the thickness of the sheet 1010 due to Poisson effect.
[0050] As the feeder 510 pulls the sheet 1010 at the
predetermined speed, which can also be a range of pre-
determined speeds calculated for maintaining the ten-
sion T within the certain desired range, the friction be-
tween the sheet 1010 and the engagement surfaces of
the embosser 210 and the cutter 220 ensures the tension
T remains within the certain desirable range. This is be-
cause the friction between the sheet 1010 and the outer
surfaces of the first embossing cylinder 211, the second
embossing cylinder 212, the cutting die 225 on the first
cylinder 221, and the second cylinder 222 engaging the
sheet 1010, introduces the tension T in the sheet 1010
as the sheet 1010 is pulled by the feeder 510.
[0051] According to an embodiment the apparatus 200
also compromises a sensor for detecting either or both
of the speed of the sheet 1010 being pulled by the feeder
510 and the tension T, and a processor for adjusting the
feeder 510 so that the tension T is maintained within the
certain desirable range. Further, one or more further cyl-

inders may be provided so that the sheet 1010 is pulled
by the feeder 510 in a smoother manner, and also to
adjust the fiction, and hence the tension T, experienced
by the sheet 1010 as it passes through the apparatus
200 at the predetermined speed.
[0052] Figure 5B shows the apparatus of Figure 5A
further comprising a printer 530 according to an embod-
iment of the present invention.
[0053] The printer 530 is arranged to print a shape
and/or a colour 535 onto the sheet 1010 of the flexible
material so that the cut out, or separated, lid 1050 has
the desired shape and/or colour 535, i.e. a desired de-
sign, on a surface thereof.
[0054] The printer 530 comprises a first printing cylin-
der 532 arranged to rotate about a first printing axis; a
shape and/or a colour 535 provided on a surface of the
first printing cylinder 532; and a second printing cylinder
531 arranged to engage the sheet 1010 of the flexible
material so that the sheet 1010 engages the shape and/or
the colour 535 on the first printing cylinder 532, whereby
the shape and/or colour 535 is printed onto the sheet
1010, which in turn results in the cut out, or separated,
lid 1050 with the shape and/or the colour 535 printed
thereon. The printer 530 operates by rotating the first
printing cylinder 532 and the second printing cylinder 531
along a pair of parallel axes, with the shape and/or colour
535 provided on a surface of the first printing cylinder
532 so that when the sheet 1010 of flexible material is
fed between the first printing cylinder 532 and the second
printing cylinder 531, the shape and/or the colour 535
engages a surface of the sheet 1010.
[0055] When the printer 530 is used, the feeder 510 is
arranged to feed the sheet 1010 of the flexible material
to the embosser 210 and the cutter 220 at a predeter-
mined speed, whereby a tension T on the sheet 1010 of
the flexible material between the embosser 210 and the
cutter 220, and a second tension T2 on the sheet 1010
between the printer 530 and the embosser 210 are main-
tained within a certain desirable range and a second cer-
tain desirable range respectively. The feeder 510 is ar-
ranged to pull the sheet 1010 of the flexible material at
the predetermined speed to maintain the tension T within
the certain desirable range, and the second tension T2
within the second certain desirable range.
[0056] The second certain desirable range for the sec-
ond tension T2 is also determined depending on the char-
acteristics of the flexible material, for example an elastic
modulus, so that the sheet 1010 does not curl up as it
passes through the printer 530, the embosser 210 or the
cutter 220. Further, the effect of the thickness of the sheet
1010 on the effectiveness of the printing by the printer
530, the embossing by the embosser 210 and the cutting
by the cutter 220 are also taken into account when de-
termining the second certain desirable range since larger
second tension T2 reduces the thickness of the sheet
1010 due to Poisson effect.
[0057] According to an embodiment, the tension T and
the second tension T2 are equal. According to another
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embodiment, the tension T and the second tension T2
are not equal. It is understood that the values of the ten-
sion T and the second tension T2 will differ depending
on different the frictional forces experienced by the sheet
1010 as it engages the surfaces of the printer 530, the
embosser 210 and the cutter 220.
[0058] It is also understood that according to another
embodiment, the printer 530 is used after the embosser
210 but before the cutter 220, or even after the cutter 220
if the printer 530 is equipped with a lid detector for de-
tecting a position of the separated, or cut off, lid 1050 for
printing on a surface thereof.
[0059] It is also understood that according to another
embodiment, the printer 530 is used to print on the same
surface of the sheet 1010 as the surface on which the
embossing is introduced by the embosser 210, or the
surface on which the cutting die 225 engages the sheet
1010.
[0060] According to an embodiment, the printer 530
applies an ink on the surface of the sheet to print the
shape and/or the colour 535, and the printer 530 further
comprises a drier arranged to dry any previously applied
ink so that subsequent printing of a second shape and/or
a second colour can be applied to the sheet without merg-
ing into those previously printed. The drier may utilize
hot air, infra-red or ultra-violet light depending on the ink
used.
[0061] It is understood that the printer 530 may com-
prise a plurality of the first printing cylinder 532 and the
second printing cylinder 531 pairing so that more than
one layers of shapes and/or colours 535 can be applied
to the sheet 1010 and the lid 1050 for a more complex
design to be printed on the lid 1050.
[0062] According to another embodiment, the printer
530 comprises a printing component that is not a rotary
component, for example a linearly operated stamp, for
applying the shapes and/or colours to the sheet 1010
and the lid 1050.
[0063] Figure 5C shows a stacker 550 according an
embodiment of the present invention.
[0064] The stacker 550 is arranged to stack the lid 1050
separated from the sheet 1010 to form a stack 555 of lids
1050 separated from the sheet 1010. The stacker 550
comprises: a holder 556 arranged to hold a plurality of
lids in at least one stack 555; a guide 552 arranged to
guide lids 1050 separated from the sheet 1010 onto a
conveyor 559; and a sorter 554 arranged to sort each lid
1050 on the conveyor 559 so that each lid 1050 is indi-
vidually stacked onto one of the at least one stack 555.
[0065] The sorter 554 also comprises a moving arm,
an extremity of which rests on a surface of the conveyor
559, and moves along the surface of the conveyor 559
to separate each lid from another lid on the conveyor
559, whereby each lid is sorted and directed toward one
of the at least one stack 555. The stack 555 of the plurality
of lids is then stored in a holder 556.
[0066] The lids in the holder 556 are then accessed so
that the lids can be attached to a container, to be peeled

away later to access the contents of the container.
[0067] It is understood that, although not shown, a
processor (such as a central processing unit) and a stor-
age (such as a memory) are provided with the apparatus
200 to process and store instructions for controlling the
apparatus 200, for example for controlling any one or
more of the embosser 210, the cutter 220, the feeder,
the printer 530, and the stacker 550. An input terminal
for inputting operating parameters, such as the predeter-
mined speed, the certain desirable range or the second
certain desirable range, can also be provided with the
apparatus 200. Further, a sensor (such as a speed sen-
sor, an accelerometer and/or a force sensor) may also
be provided so that the processor and the memory are
able to control the apparatus 200 or any component
thereof using an output from the sensor.
[0068] Figure 6 shows a method for forming a lid from
a sheet of a flexible material according to an embodiment
of the present invention using the apparatus 200 of Figure
2.
[0069] The method comprises embossing a surface of
the sheet of the flexible material 610 using an embosser,
and separating the lid from the sheet of the flexible ma-
terial 620 using a cutter. The separating 620 comprises:
rotating a first cylinder of the cutter about a first axis 622;
and engaging, by a second cylinder of the cutter, the
sheet of the flexible material so that the sheet engages
a cutting die provided on a surface of the first cylinder
624, whereby the cutting die separates the lid from the
sheet of the flexible material.
[0070] According to an embodiment, the separating
620 also comprises feeding, by a feeder, the sheet of the
flexible material to the embosser and the cutter at a pre-
determined speed, whereby a tension on the sheet of the
flexible material between the embosser and the cutter is
maintained within a certain desirable range.
[0071] When the feeder is used, the method further
comprises a step of detecting, by a sensor, either or both
of the speed of the sheet being pulled by the feeder and
the tension on the sheet between the embosser and the
cutter, and adjusting, by a processor, the feeder so that
the tension is maintained within the certain desirable
range.
[0072] Alternatively or additionally, the method also
further comprises a step of inputting, by a user via an
input terminal, the speed at which the feeder pulls the
sheet.
[0073] Figure 7 shows the method of Figure 6 further
comprising a step of attaching the cutting die onto the
surface of the first cylinder 710 according to an embod-
iment of the present invention. When at least parts of the
first cylinder and the cutting die are magnetic, the step
of attaching 710 comprises placing the cutting die onto
the surface of the first cylinder so that a magnetic force
holds, or detachably attaches, the cutting die on the sur-
face of the first cylinder.
[0074] It is understood that according to another em-
bodiment, other means of detachably attaching the cut-
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ting die onto the surface of the first cylinder may be used,
for example using a temporary adhesive or a locking
mechanism.
[0075] According to an embodiment, the method fur-
ther comprises a step of printing a shape and/or a colour
onto the sheet of the flexible material before the emboss-
ing 610. According to another embodiment, the step of
printing a shape and/or a colour is performed after the
embossing 610 but before the separating 620. According
to yet another embodiment, the step of printing a shape
and/or a colour is performed after the separating 620,
and the method further comprises a step of detecting, by
a lid detector, a position of a separated, or cut off, lid for
printing on a surface thereof.
[0076] According to an embodiment, the method fur-
ther comprises a step of inputting operating parameters,
such as the predetermined speed, the certain desirable
range or the second certain desirable range, into the ap-
paratus 200 using an input terminal. A sensor (such as
a speed sensor, an accelerometer and/or a force sensor)
may also be provided so that the processor and the mem-
ory of the apparatus 200 are able to control the apparatus
200 or any component thereof using an output from the
sensor as the input.
[0077] Figure 8 shows the method of Figure 7 further
comprising a step of stacking the lid separated from the
sheet 810 according to an embodiment of the present
invention.
[0078] The step of stacking 810 uses a stacker to form
a stack of lids separated from the sheet 810. The stacking
810 comprises: guiding, by a guide, lids separated from
the sheet onto a conveyor; sorting, by a sorter, each lid
on the conveyor so that each lid is individually stacked
onto a stack from at least one stack; and holding or stor-
ing, by a holder, a plurality of lids in the at least one stack.
[0079] According to an embodiment, the sorting also
comprises moving an arm of the sorter, wherein an ex-
tremity of the arm rests on a surface of the conveyor and
the movement of the arm along the surface of the con-
veyor separates, or distances, each lid from another lid
on the conveyor. This sorts and directs each lid toward
one of the at least one stack so that the plurality of lids
are held, or stored, in the at least one stack held, or
stored, in the holder.
[0080] The lids in the holder 556 are then accessed so
that the lids can be attached to a container, to be peeled
away later to grant access to the contents of the contain-
er.
[0081] The apparatus, or the method, for forming a lid
from a sheet of a flexible material described herein ena-
bles the whole embossing, cutting, printing, and stacking
processes to be performed in a continuous flow process
manner. Further, by using a detachably attached cutting
die in the cutting, the apparatus, or the method, enables
flexible, replaceable and customisable use of the cutting
die, resulting in cost and time efficient adapting of the
apparatus for forming and producing lids of different
shapes or sizes.

[0082] In addition, use of an embosser 210, a cutter
220, and a printer 530 described herein, all of which uses
rotary movement, means it is possible to achieve an as-
sembly line like continuous flow processing of the sheet
1010 through the embossing, the cutting and the printing
processes to form the lids 1050, with a stacker 550 sorting
and stacking the cut out, or separated, lids 1050 in a
stack for storage.
[0083] It is understood that according to an embodi-
ment of the present invention, the lid 1050 may comprise
any flexible material as long as the flexible material can
be provided in a sheet 1010 form so that the sheet 1010
of the flexible material can be processed to form the lid
1050 using the apparatus and/or the method described
herein, i.e. as long as the sheet 1010 can be embossed
and cut to a certain shape or size.
[0084] Although a few preferred embodiments have
been shown and described, it will be appreciated by those
skilled in the art that various changes and modifications
might be made without departing from the scope of the
invention, as defined in the appended claims.
[0085] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0086] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0087] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0088] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. An apparatus for forming a lid from a sheet of a flex-
ible material, the apparatus comprising an embosser
arranged to emboss a surface of the sheet of the
flexible material, and a cutter arranged to separate
the lid from the sheet of the flexible material, wherein
the cutter comprises:

11 12 



EP 3 243 618 A2

8

5

10

15

20

25

30

35

40

45

50

55

a first cylinder arranged to rotate about a first
axis;
a cutting die provided on a surface of the first
cylinder; and
a second cylinder arranged to engage the sheet
of the flexible material so that the sheet engages
the cutting die on the first cylinder, whereby the
cutting die separates the lid from the sheet of
the flexible material.

2. The apparatus of claim 1, wherein the cutting die is
detachably attached onto the surface of the first cyl-
inder.

3. The apparatus of claim 2, wherein at least parts of
the first cylinder and the cutting die are magnetic,
and a magnetic force holds the cutting die onto the
surface of the first cylinder.

4. The apparatus of any preceding claim, wherein the
cutter is a rotary die cutting machine, the first cylinder
is a tool holding cylinder for mounting the cutting die
and the second cylinder is an anvil cylinder for al-
lowing the cutting die to exert a force on a surface
of the sheet of the flexible material to create a crease
for separating the lid.

5. The apparatus of any preceding claim further com-
prising a feeder arranged to feed the sheet of the
flexible material to the embosser and the cutter at a
predetermined speed, whereby a tension on the
sheet of the flexible material between the embosser
and the cutter is maintained within a certain range.

6. The apparatus of claim 5, wherein the feeder is ar-
ranged to pull the sheet of the flexible material at the
predetermined speed.

7. The apparatus of any preceding claim further com-
prising a printer arranged to print onto the sheet of
the flexible material.

8. The apparatus of any preceding claim further com-
prising a stacker arranged to stack the lid separated
from the sheet to form a stack of lids separated from
the sheet.

9. The apparatus of claim 8, wherein the stacker com-
prises:

a holder arranged to hold a plurality of lids in at
least one stack;
a guide arranged to guide lids separated from
the sheet onto a conveyor; and
a sorter arranged to sort each lid on the conveyor
so that each lid is individually stacked onto one
of the at least one stack.

10. A method for forming a lid from a sheet of a flexible
material, the method comprising embossing a sur-
face of the sheet of the flexible material and sepa-
rating the lid from the sheet of the flexible material,
wherein the separating comprises:

rotating a first cylinder about a first axis; and
engaging, by a second cylinder, the sheet of the
flexible material so that the sheet engages a cut-
ting die provided on a surface of the first cylinder,
whereby the cutting die separates the lid from
the sheet of the flexible material.

11. The method of claim 10 further comprising a step of
attaching the cutting die onto the surface of the first
cylinder.

12. The method of claim 11, wherein at least parts of the
first cylinder and the cutting die are magnetic, and a
magnetic force holds the cutting die onto the surface
of the first cylinder.

13. The method of any one of claims 10 to 12, wherein
the separating comprises feeding the sheet of the
flexible material to an embosser and a cutter at a
predetermined speed, whereby a tension on the
sheet of the flexible material between the embosser
and the cutter is maintained within a certain range.

14. The method of any one of claims 10 to 13 further
comprising a step of printing onto the sheet of the
flexible material.

15. The method of any one of claims 10 to 14, further
comprising a step of stacking the lid separated from
the sheet to form a stack of lids separated from the
sheet.

16. The method of claim 15, wherein the stacking com-
prises:

guiding lids separated from the sheet onto a con-
veyor;
sorting each lid on the conveyor so that each lid
is individually stacked onto a stack from at least
one stack; and
holding a plurality of lids in the at least one stack.

17. An apparatus or a method as described herein, with
reference to the accompanying drawings.
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