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An apparatus (2) for flatting, punching or stamping a mate-
rial (40) introduced into the apparatus (2), said apparatus (2)
comprising a first cylinder (14) provided with an outer layer
configured for flatting, punching or stamping the material
(40); a back-pressure cylinder (16) extending parallel to the
first cylinder (14) and an adjustment mechanism (22, 22, 28,
28', 34, 34', 36) for adjusting the distance between the first
cylinder (14) and the back-pressure cylinder (16). The
adjustment mechanism (22, 22', 28, 28', 34, 34', 36) com-
prises a first contact member (22) and preferably a second
contact member (22') brought into contact with the bottom
portion (circumference) of the first cylinder (14). The con-
tact member(s) (22, 22') are mounted on a structure (34, 34")
being movably mounted relative to the back-pressure cyl-
inder (16).
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APPARATUS FOR FLATTING, PUNCHING
OR STAMPING

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Patent Application No. PCT/DK2018/050193, filed Aug. 9,
2018, which claims the benefit of priority to Danish Patent
Application No. PA 2017 00512 filed Sep. 19, 2017, each of
which is incorporated herein by reference in its entirety.

FIELD OF INVENTION

[0002] The present invention relates to an apparatus for
flatting, punching or stamping. The present invention more
particularly relates to an apparatus for flatting, punching or
stamping, wherein the apparatus comprises two parallel
cylinders and an adjustment mechanism for adjusting the
distance between these cylinders.

PRIOR ART

[0003] Apparatuses for flatting, punching and stamping
typically comprise rotary pressure dies. These dies are
provided as flexible dies running on special magnetic cyl-
inders. Rotary cutting apparatuses equipped with cutting
dies are used for various roll materials including self-
adhesive materials, layered (sandwich) materials and single-
layer film, light cardboard, and booklet labels. These cutting
dies can be used for providing various geometries including
security cuts, perforations and endless cut-outs. The cutting
dies are produced with various blade heights and cutting
angles.

[0004] The prior art apparatuses typically comprise bear-
ings that need continuous lubrication. Accordingly, these
solutions cannot be applied for food packaging or medical
packaging.

[0005] E.g. from WO 90/15679, a rolling mill for rolling
metal workpieces is known. The rolling mill comprises a
pair of work rolls, which engage the workpiece. The rolling
may

[0006] Thus, there is a need for an apparatus, in which the
adjustment mechanism does not need lubrication.

[0007] The lifetime of cuttings dies is limited in the prior
art apparatus. However, if the punching/cutting depth can be
adjusted on a continuous basis, it would be possible to
expand the lifetime of the cuttings dies. Accordingly, it
would be desirable to have an apparatus, in which the
punching/cutting depth can be adjusted in an easy manner.
[0008] Itisan object of the present invention to provide an
apparatus, in which the adjustment mechanism does not
need lubrication.

[0009] It is also an object to the invention to provide an
apparatus, in which the punching/cutting depth can be
adjusted in an easy manner.

SUMMARY OF THE INVENTION

[0010] The object of the present invention can be achieved
by an apparatus as defined in claim 1. Preferred embodi-
ments are defined in the dependent subclaims, explained in
the following description and illustrated in the accompany-
ing drawings.

[0011] The apparatus according to the invention is an
apparatus for flatting, punching or stamping a material
introduced into the apparatus, said apparatus comprising:
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[0012] a first cylinder provided with an outer layer
configured for flatting, punching or stamping the mate-
rial;

[0013] a back-pressure cylinder extending parallel to

the first cylinder;

[0014] an adjustment mechanism for adjusting the dis-
tance between the first cylinder and the back-pressure
cylinder,

wherein the adjustment mechanism comprises at least a first
contact member (e.g. a wheel that may be rotatably
mounted) and preferably a second contact member (e.g. a
wheel that may be rotatably mounted) brought into contact
with the bottom portion (circumference) of the first cylinder,
wherein the contact member(s) are mounted on a structure
being movably mounted relative to the back-pressure cyl-
inder.

[0015] Hereby, it is possible to provide an apparatus, in
which the adjustment mechanism does not need lubrication
and in which the punching/cutting depth can be adjusted in
an easy manner.

[0016] The apparatus may be configured to be used for at
least one of the following processes: flatting, punching,
cutting, printing and stamping.

[0017] The apparatus is configured to process material
introduced into the apparatus. This material will normally be
arranged on a roll.

[0018] The apparatus comprises a first cylinder provided
with an outer layer configured for flatting, punching, cutting,
printing or stamping the material.

[0019] The apparatus comprises a back-pressure cylinder
extending parallel to the first cylinder. It is preferred that the
first cylinder is arranged above the back-pressure cylinder.
[0020] The cylinders may be driven by separate driving
units (preferably electrical or hydraulic motors).

[0021] It is, however, possible to drive the two cylinders
by a single driving unit (preferably an electrical or hydraulic
motor).

[0022] The apparatus comprises an adjustment mechanism
for adjusting the distance between the first cylinder and the
back-pressure cylinder. The adjustment mechanism com-
prises a first contact member and preferably a second contact
member brought into contact with the bottom portion (cir-
cumference) of the first cylinder. Hereby, it is possible to
provide a large contact surface between the first cylinder and
the contact members.

[0023] Inone embodiment of the invention the adjustment
mechanism comprises only a single first contact member
brought into contact with the bottom portion (circumfer-
ence) of the first cylinder. Hereby, it is possible to provide
a large contact surface between the first cylinder and the
single contact member. The contact member may be basi-
cally Y-shaped or basically C-shaped.

[0024] It may be an advantage that the first contact mem-
ber is a rotatably mounted contact wheel.

[0025] It may be beneficial that the adjustment mechanism
comprises a first mounted contact wheel and a second
mounted contact wheel brought into contact with the bottom
portion (circumference) of the first cylinder, wherein the
contact wheels are rotatably mounted on a structure being
movably mounted relative to the back-pressure cylinder.
[0026] It may be advantageous that the adjustment mecha-
nism comprises a first rotatably mounted contact wheel and
a second rotatably mounted contact wheel brought into
contact with the bottom portion (circumference) of the first
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cylinder, wherein the contact wheels are rotatably mounted
on a structure being movably mounted relative to the back-
pressure cylinder.

[0027] The contact wheels may be rotatably mounted on a
structure being movably mounted relative to the back-
pressure cylinder. This structure may have any suitable size
and geometry. The structure may be shaped as a wheel.
[0028] While the prior art solutions need lubrications, the
present invention presents an adjustment mechanism that
does not need to be lubricated.

[0029] The adjustment mechanism according to the inven-
tion is not subjected to large horizontal pressure forces.
Moreover, the bearings into which the shafts of the cylinders
are mounted does not form part of the tolerance of the
adjustment mechanism.

[0030] Furthermore, the present invention presents an
adjustment mechanism which provides large mechanical
stability and stiffness.

[0031] It may be an advantage that the that the adjustment
mechanism comprises a first contact wheel mounted on a
first arm and a second contact wheel mounted on a second
arm to a base plate by means of a shaft, wherein the arms are
arranged and configured in such a manner that the contact
wheels will displace the first cylinder vertically relative to
the back-pressure cylinder upon rotation of the arms relative
to each other. Hereby, it is possible to adjust the distance
between the first cylinder and the back-pressure cylinder by
using a small force. Rotation of the arms relative to each
other may be carried out by using any suitable means.
[0032] It may be beneficial that the adjustment mechanism
comprises a first contact wheel being rotatably mounted on
the first arm and a second contact wheel being rotatably
mounted on a second arm to a base plate by means of a shaft,
wherein the arms are arranged and configured in such a
manner that the wheels will displace the first cylinder
vertically relative to the back-pressure cylinder upon rota-
tion of the arms relative to each other.

[0033] Rotation of the arms may preferably be carried out
by means of a stepper motor mechanically connected to a
shaft, to which the arms are attached. It may be advanta-
geous that the stepper motor is connected to a control unit
configured to be wirelessly connected to an external device
(e.g. a tablet). Hereby, the external device (e.g. a tablet) can
be used to adjust the distance between the circumference of
the upper cylinder and the lower cylinder.

[0034] It may be an advantage that the adjustment mecha-
nism comprises a contact portion and a rotatably mounted
cam being brought into engagement with the contact por-
tion. Hereby, it is possible to transfer force the cam through
a well-defined contact portion being arranged in an advan-
tageous position of the cam (e.g. at a lower position).
[0035] It may be beneficial that the contact portion is a
wheel attached to the shaft. Hereby, the contact portion can
be moved along the periphery (circumference) of the cam. It
may be preferred that the wheel is rotatably attached to a first
arm and a second arm of the adjustment mechanism.
[0036] It may be advantageous that the rotatably mounted
cam comprises a shaft extending parallel to the longitudinal
axis of the back-pressure cylinder.

[0037] Hereby, it is possible to ensure that the first cylin-
der and the back-pressure cylinder are kept in an arrange-
ment, in which the longitudinal axis of the first cylinder and
the back-pressure cylinder extend parallel to each other.
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[0038] It may be an advantage that the rotatably mounted
cam comprises a shaft extending parallel to the longitudinal
axis of the back-pressure cylinder and extending in the same
vertical plane as the longitudinal axis of the back-pressure
cylinder.

[0039] It may be advantageous that each contact wheel is
sandwiched between two arms.

[0040] Hereby, it is possible to increase the robustness of
the construction and secure a high accuracy of the adjust-
ment mechanism.

[0041] It may be beneficial that the apparatus comprises a
base plate arranged below the arms, wherein the base plate
comprises an upper profile adapted to engage with the arms,
hereby preventing the arms being displaced further verti-
cally downwardly when the arms rests on said profile. It may
be an advantage that the apparatus comprises two arms
arranged in both ends of the back-pressure cylinder.
[0042] Hereby, it is possible to ensure that the two pres-
sures are kept in a position in which their longitudinal axes
extend parallel to each other.

[0043] It may be beneficial that a base plate is arranged in
both ends of the back-pressure cylinder.

[0044] Hereby, the arms can be arranged in both ends of
the back-pressure cylinder by means of a base plate.
[0045] It may be advantageous that the cam has a geom-
etry that allow a rotation of its shaft to cause a linear vertical
displacement of the first cylinder.

[0046] Hereby, adjustment of the distance between the
first cylinder and the back-pressure cylinder can be done in
an easy manner.

[0047] The apparatus according to the invention makes it
possible to expand the life time of flexible dies running on
magnetic cylinders. When such dies are subject to wear, they
cannot be used in the prior art apparatuses and accordingly
they are thrown away. The apparatus according to the
invention, however, allows for adjustment of the punching/
cutting depth. Therefore, the apparatus according to the
invention allows for applying dies that are subject to wear,
because the punching/cutting depth can be adjusted.

DESCRIPTION OF THE DRAWINGS

[0048] The invention will become more fully understood
from the detailed description given herein below. The
accompanying drawings are given by way of illustration
only, and thus, they are not limitative of the present inven-
tion. In the accompanying drawings:

[0049] FIG. 1 shows a perspective view of an apparatus
according to the invention;

[0050] FIG. 2 shows a side view of portion of the appa-
ratus shown in FIG. 1;

[0051] FIG. 3A shows a side view of the apparatus accord-
ing to the invention in a first configuration;

[0052] FIG. 3B shows a side view of the apparatus shown
in FIG. 3A in a second configuration;

[0053] FIG. 3C shows a side view of the apparatus shown
in FIG. 3C in a third configuration;

[0054] FIG. 4 shows a schematic side view of a punching
system comprising an apparatus according to the invention
and

[0055] FIG. 5 shows a graph illustrating the relationship
between the angular position of a cam and the distance
between the circumference of the upper cylinder and the
lower cylinder.
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DETAILED DESCRIPTION OF THE
INVENTION

[0056] Referring now in detail to the drawings for the
purpose of illustrating preferred embodiments of the present
invention, an apparatus 2 for flatting, punching or stamping
of the present invention is illustrated in FIG. 1.

[0057] FIG. 1 illustrates a perspective view of an appara-
tus 2 according to the invention. The apparatus 2 may be
used to carry out a flatting, punching or stamping process.
The apparatus 2 comprises a rotatably mounted cylinder 14
(e.g. a punching/cutting cylinder) having a shaft 8 sur-
rounded by an annular portion 19 in its proximal end. The
cylinder 14 and its shaft 8 as well as the annular portion 19
are provided as a one-piece body. A ring member 24 is
provided at the circumference in the end of the cylinder 14.
Support members 10, 10' each comprising two rotatably
mounted engagement wheels (see FIG. 2) are arranged to
bear against and hereby support the top portion of the
cylinder 14. These wheels are configured to press against the
cylinder 14 and hereby provide a back pressure against the
pressure provided onto the bottom portion of the cylinder 14.
These two wheels are rotatably mounted in a support mem-
ber 10, 10" formed as a holding arrangement being pivotally
fixed in a single centrally arranged point of the support
member 10, 10'. A pivot extends through a bore in each of
the support members 10, 10". In a preferred embodiment
according to the invention the cylinder 14 is driven by a
servo motor (not shown) mechanically connected to the
shaft 8. In practice, one can drive the cylinder 14 by using
a drive unit connected to any suitable electrical or hydraulic
power source.

[0058] The support members 10, 10' are rotatably attached
to a first frame plate 4 and a second frame plate 4',
respectively. The frame plates 4, 4' are plane plates extend-
ing parallel to each other. The cylinder 14 extends between
and through both frame plates 4, 4'. The cylinder 14 is
preferably hollow in order to reduce the weight of the
cylinder 14.

[0059] The apparatus 2 comprises an additional cylinder
16 (a back-pressure cylinder) attached to a shaft (not shown)
being rotatably mounted to the outer portion of the cylinder
16. The shaft is maintained in a fixed position, whereas the
outer portion of the cylinder 16 is capable of rotating relative
to the shaft. A cover 18 is attached to a base plate 6. The
cover 18 prevents the cam adjustment portion 20 from being
moved in axial direction. The cam adjustment portion 20 is
configured to be mechanically connected to a drive unit (e.g.
a stepper motor). The distal portion of the cam adjustment
portion 20 is cylindrical (hollow). However, its more proxi-
mal portion is shaped as a cam as shown in FIG. 3A, FIG.
3B, FIG. 3C and FIG. 4.

[0060] A hydraulic cylinder 26, 26' is arranged below each
end of the cylinder 16. The hydraulic cylinders 26, 26' are
arranged and configured to provide a pressure that allow for
compressing the two cylinders 14, 16 sufficiently toward
each other. This is, in particular important when the appa-
ratus is applied for punching and cutting procedures. The
apparatus 2 comprises a second base plate (not shown)
arranged in the opposite end than the first base plate 6. A
hydraulic cylinder 26' is arranged under the second base
plate.

[0061] A shaft 36 extends through a first arm 34 and a
second arm 34' as well as a wheel (38 shown in FIG. 3A,
FIG. 3B, FIG. 3C and FIG. 4). Accordingly, the arms 34, 34'
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and the wheel are attached to a common shaft 36. Each arm
34, 34' comprises a rotatably mounted wheel 22, 22' abutting
the circumference of the cylinder 14. By rotating the arms
34, 34' relative to each other, the wheels 22, 22' will displace
the upper cylinder 14 vertically relative to the lower cylinder
16. Rotation of the arms 34, 34' is preferably done by means
of a stepper motor (not shown) mechanically connected to
the shaft 20. The stepper motor may be connected to a
control unit configured to be wirelessly connected to an
external device (e.g. a tablet). Hereby, the external device
(e.g. a tablet) can be used to adjust the distance between the
circumference of the upper cylinder and the lower cylinder.
[0062] In one preferred embodiment according to the
invention each rotatably mounted wheel 22, 22' is sand-
wiched between two parallel plates. Accordingly, the arm
34, 34' comprises two parallel plates, wherein a pivot for the
wheel 22, 22' extends through the plates.

[0063] The cylinder 14 may be configured to receive a
flexible punching plate (not shown) being attached to the
cylinder 14 being attached to the outside surface of the
cylinder 14 by means of magnetic attraction.

[0064] It may be an advantage that the one servo motor is
applied to drive both the cylinder 14 and the additional
back-pressure cylinder 16.

[0065] FIG. 2 illustrates a side view of the portion of the
apparatus 2 shown in FIG. 1. It can be seen, that the support
member 10 comprising a body portion is arranged on the top
of'the cylinder 14. The body portion has an arced side facing
the cylinder 14. The arced side has a shaped corresponding
to the cylindrical surface of the cylinder 14. Two wheels 12,
12' are rotatably attached to the body portion of the support
member 10. The wheels 12, 12' are brought into engaging
contact with the circumference of the cylinder 14. Accord-
ingly, the wheels 12, 12' press against the top portion of the
cylinder 14. A drive unit e.g. a servo motor (not shown)
being mechanically connected to the shaft 8 will cause the
cylinder 14 to rotate in a clockwise CW or counterclockwise
CCW direction as indicated with arrows. The cylinder 14
comprises a shaft 8 constituting the central portion of the
cylinder 14. The centre of rotation 54 of each arm 34, 34' is
indicated.

[0066] The bottom portion of the cylinder 14 rests on two
wheels 22, 22' rotatably attached to two arms 34, 34'
attached to a common shaft 36. Accordingly, the arms 34, 34'
are configured to be rotated relative to each other. The
wheels 22, 22' are attached to the arms 34, 34' by means of
pins 28, 28'.

[0067] A cylinder 16 is rotatably attached to a hollow shaft
20. The cylinder 16 is supported by a support structure 26.
[0068] A back-pressure cylinder 16 having a cylindrical
outer portion is rotatably attached to a fixed shaft, to which
the base plates (see FIG. 1) are attached. The connection
between the shaft and the back-pressure cylinder 16 and the
base plates are locked by means of engaging structures (e.g.
tongue and groove structures). Accordingly, the shaft and the
back-pressure cylinder 16 cannot rotate relative to each
other. The outer portion of the back-pressure cylinder 16 can
rotate relative to the shaft by means of the toothed ring
member 24' that engages the corresponding toothed ring
member 24 of the (magnetic) cylinder 14. It is, however, not
necessary to separately drive the back-pressure cylinder 16
because the motion of the foil material (see FIG. 4) being
feed through the gap between the cylinders 14, 16 will cause
the back-pressure cylinder 16 to rotate.
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[0069] The arms 34, 34' are rotatably mounted in such a
manner that rotation of the arms 34, 34' relative to each other
will change the position of the wheels 22, 22' on the
circumference of the cylinder 14 and hereby vertically
displace the upper cylinder 14 relative to the lower cylinder
16.

[0070] FIG. 3A illustrates a side view of a portion of an
apparatus 2 according to the invention in a first configura-
tion. The apparatus 2 corresponds to the one shown in FIG.
1 and FIG. 2. A first distance D; is provided between the
centre of the upper cylinder 14 and the centre of the lower
cylinder 16. By changing this distance D, it is possible to
adjust the distance between the circumference of the upper
cylinder 14 and the lower cylinder 16. When the apparatus
2 is applied for a punching process, the invention makes it
possible to adjust the punching depth very accurately.
Besides, it is possible to adjust the punching depth on a
continuous basis.

[0071] The apparatus 2 comprises a first arm 34 and a
second arm 34' rotatably attached to a common shaft 36
extending parallel to the longitudinal axis of the upper
cylinder 14 and the lower cylinder 16. The arms 34, 34' are
arranged and configured to rotate about their centre of
rotation 54. The arms 34, 34' can also pivot about the shaft
36. When the arms 34, 34' are rotated, the rotatably mounted
wheels 22, 22' being rotatably attached to the arm 34, 34' by
means of pins 28, 28', will press the upper cylinder 14
vertically upwards or allow the upper cylinder 14 to be
lowered vertically, because the upper cylinder 14 rests on the
wheels 22, 22' being moved.

[0072] The shaft 36 extends through a wheel that rests on
a cam 30 having a shaft 32. Put together the cam 30 and its
shaft 32 constitute a camshaft that will displace the wheel 38
vertically upon being rotated.

[0073] FIG. 3B illustrates a side view of the apparatus 2
shown in FIG. 3A in a second configuration, whereas FIG.
3C illustrates a side view of the apparatus 2 shown in FIG.
3C in a third configuration.

[0074] InFIG. 3B, the shaft 32 has been rotated about 125
degrees clockwise. Accordingly, the wheel 38 has been
lowered compared with the configuration shown in FIG. 3A
and the arms 34, 34' are rotated towards each other. The
distance D, is slightly smaller than the distance D; in shown
in FIG. 3A.

[0075] In FIG. 3C, the shaft 32 has been further rotated
approximately 125 degrees clockwise. Accordingly, the
wheel 38 has been even further lowered compared with the
configuration shown in FIG. 3B and the arms 34, 34' are
rotated further towards each other. Accordingly, the distance
D, is smaller than the distance D, in shown in FIG. 3B.
[0076] The cam has a geometry that allows a rotation of its
shaft 32 to cause a linear vertical displacement of the upper
cylinder 14. Accordingly, adjustment of the distance
between the centre of the upper cylinder 14 and the centre
of the lower cylinder 16 can be linearly changed by rotating
the shaft 32 (this is further explained with reference to FIG.
5). Furthermore, the invention makes it possible to provide
a very accurate adjustment of the distance between the
centre of the upper cylinder 14 and the centre of the lower
cylinder 16 because a large (angular) range of motion of the
cam 30 is required for vertically displacing the upper
cylinder 14 relative to the lower cylinder 16.

[0077] FIG. 4 shows a schematic side view of a punching
system comprising an apparatus 2 to the invention. The
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apparatus 2 corresponds to the one shown in FIG. 3A and
comprises an upper cylinder 14 displaceably arranged on
two wheels 22, 22' rotatably attached to two arms 34, 34'
being pivotally arranged to a common shaft 36. A wheel 38
rotatably attached to the shaft 36 rests on a cam 32 having
a shaft 32. The cam 30 has a peripheral surface geometry
that secures that the upper magnetic cylinder 14 is uniformly
displayed vertically relative to the lower cylinder 16 in
dependence of the rotation of the shaft 32 upon rotation of
the shaft 32.

[0078] The punching system comprises a first pair of
driving rolls 42, 42' arranged to feed foil material 40 from
a foil roll 50 to the apparatus 2. A first tensioning idler 44
and a second tensioning idler 44' are arranged to tension the
foil material 40 before the foil 40 enters the apparatus 2 from
the left side of the apparatus 2.

[0079] Moreover, the punching system comprises a sec-
ond pair of driving rolls 48, 48' arranged to pull foil material
40 from the apparatus 2 in order to allow the foil 40 to be
rolled up on the roll 50'. A third tensioning idler 46 and a
fourth tensioning idler 46' are arranged to tension the foil
material 40 before the foil 40 enters the apparatus 2 from the
left side of the apparatus 2.

[0080] The punching system is configured to punch the
foil 40 by means of a flexible punching plate attached to a
portion of the magnetic cylinder 14. The apparatus 2 pref-
erably comprises a flexible punching plate/cutting die.
[0081] The apparatus 2 may be used to process several
materials including paperboard, laminated paperboard, foil
material of metal, plastic material or paper.

[0082] FIG. 5 illustrates a graph 52 showing the relation-
ship between the angular position 6 of a cam and the
distance D between the circumference of the upper cylinder
and the lower cylinder of the apparatus shown in FIG. 1 and
FIG. 2.

[0083] The largest distance D, between the circumference
of the upper cylinder and the lower cylinder (of the appa-
ratus shown in FIG. 1 and FIG. 2) corresponds to a zero-
angular position 0, of the cam as indicated in the left bottom
portion of FIG. 5.

[0084] A smaller distance D, is provided between the
circumference of the upper cylinder and the lower cylinder
when the cam is rotated approximately 125 degrees clock-
wise into the angular position 0, as indicated in the middle
bottom portion of FIG. 5.

[0085] An even smaller distance D, is provided between
the circumference of the upper cylinder and the lower
cylinder when the cam is further rotated approximately 125
degrees clockwise into the angular position 05 as indicated
in the right bottom portion of FIG. 5.

[0086] The graph 52 shows that there is a linear relation-
ship between the angular position 6 of the cam and the and
the distance D between the circumference of the upper
cylinder and the lower cylinder.

LIST OF REFERENCE NUMERALS

[0087] 2 Apparatus for flatting, punching or stamping
[0088] 4, 4' Frame plate

[0089] 6 Base plate

[0090] 8 Shaft

[0091] 10, 10' Support member

[0092] 12, 12' Wheel

[0093] 14, 16 Cylinder

[0094] 18 Cover
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[0095] 19 Annular portion
[0096] 20 Cam adjustment portion
[0097] 22, 22' Wheel
[0098] 24, 24' Ring member
[0099] 26, 26' Hydraulic cylinder
[0100] 28, 28 Pin
[0101] 30 Cam
[0102] 32 Shaft
[0103] 34, 34' Arm
[0104] 36 Shaft
[0105] 38 Wheel
[0106] 40 Foil
[0107] 42, 42', 44, 44' Cylinder
[0108] 46, 46', 48, 48' Cylinder
[0109] 50, 50" Roll
[0110] 52 Graph
[0111] 54 Centre of rotation
[0112] 6,6, 6,, 6, Angle
[0113] D, D,, D,, D; Distance
[0114] CW Clockwise
[0115] CCW Counterclockwise

1. An apparatus for flattening, punching or stamping a
material introduced into the apparatus, said apparatus com-
prising:

a first cylinder provided with an outer layer configured for

flattening, punching or stamping the material;

a back-pressure cylinder extending parallel to the first

cylinder;

an adjustment mechanism for adjusting the distance

between the first cylinder and the back-pressure cylin-
der,
characterised in that the adjustment mechanism comprises at
least one contact member brought into contact with circum-
ference of a bottom portion of the first cylinder, wherein
each contact member is mounted on a structure that is
movably mounted relative to the back-pressure cylinder.
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2. An apparatus according to claim 1, characterised in that
the at least one contact member comprises a first contact
member and a second contact member.

3. An apparatus according to claim 1, characterised in that
the adjustment mechanism comprises a first contact wheel
mounted on a first arm and a second contact wheel mounted
on a second arm to a base plate by means of a shaft, wherein
the arms are arranged and configured in such a manner that
the contact wheels will displace the first cylinder vertically
relative to the back-pressure cylinder upon rotation of the
arms relative to each other.

4. An apparatus according to claim 3, characterised in that
the adjustment mechanism comprises a contact portion and
a rotatably mounted cam engaging the contact portion.

5. An apparatus according to claim 4, characterised in that
the contact portion is a wheel attached to the shaft.

6. An apparatus according to claim 4, characterised in that
the cam has a geometry that allows a rotation of its shaft to
cause a linear vertical displacement of the first cylinder.

7. An apparatus according to claim 4, characterised in that
the rotatably mounted cam comprises a shaft extending
parallel to a longitudinal axis of the back-pressure cylinder.

8. An apparatus according to claim 3, characterised in that
each contact wheel is sandwiched between two arms.

9. An apparatus according to claim 3, characterised in that
the apparatus comprises a base plate arranged below the
arms, wherein the base plate comprises an upper profile
adapted to engage with the arms, hereby preventing the arms
from being displaced further vertically downwardly when
the arms rest on said upper profile.

10. An apparatus according to claim 3, characterised in
that two arms arranged in both ends of the back-pressure
cylinder.



