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Hi Tim,

As discussed last week we had a long meeting today with all engineers involved in the RRIM®
technology to see where we are with creating your type of rim (very high and having the smooth
radius on the outside).

I've also attached our patent tot his mail so (if you want) you can have a more detailed look about
what is happening in the process...

Tob e clear as to where we are at this moment: We cannot guarantee the detailed shape of your rim
without performing quite an extensive series of tests and optimisations to create your rim.

To clarify this a .ittle further:

What we did is set-up the design of the rim and go through all the steps. For each step there are
some parts that we know and have experience in (by now), but also some that are new (duet o the
design), and these lead to the necessity to perform tests, to see if what we think will happen, really
happens.

I've attached a sketch showing where the problems are.

First, the top part pof the rim, inclouding the exact radius we can form by putting this shape into the
downholder (so the radius is formed nicely). Duet o the shape of the inner downholder, there will
be a step in the side wall at point 1...(approx 0,5mm).

Then there is the rotatoin point. This point (indicated by the dot) wil move during the bending of the
lower skirt of the U-rim. It will move down and inward.., How much, that remains a question. During
this turning, the previously formed round radius will stretch slightly (i twill end up somewhere
between the straight line and the perfect radius). We thing this proces scan be improved by putting
some pressure on the inside of the rim, orcing the fpoil out (towards the inner downholder).

After the bending, we must press the rim to get the right dimension. We would make the lower
punching die roughly as indicated, so i twill push the rim up. It wil not reach the huge inward role

that you have in your tray, but my question is how far should it bet o perform it’s task...???

After the bending there will be a line around the point 2 (where the rotation point has moved)... This
will be not a sharp line, but clearly visibly on the onside...

The end-shape will be between the 2 sketches:

Converter Mfg., LLC, IPR2024-01435
Exhibit 2007, Page 1
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ref.: P 2015 PCT 005

TITLE: Method of and apparatus for manufacturing a plastic container having a
curled rim

The present invention relates to a method of manufacturing a plastic container
having a curled rim, comprising the steps of providing a sheet of plastic material;
drawing a portion thereof into a mould to form a bottom and wall of the container,
leaving a surrounding portion of material to form a rim of the container; cutting the rim
loose from a remaining portion-of matérial, and curling the rim.

In the art, it is known for plastic beverage cups to be manufactured out of
sheets of plastic material by way of thermoforming. In this process, a portion of a
provided sheet of material is drawn into a mould to form the bottom and wall of a cup.
A rim of the cup is left to be formed by a portion of material surrounding the portion of
material that is drawn into the mould. The rim is separated from remaining material
surrounding the rim by way cutting.

In 2 known method, as part of the thermoforming process, the rim of the cup is
given an inverted L-shape in cross section, so as for it to comprise a su'bstantially
planar portion extending radially from the cup wall's upper edge, and a cylindrical
portion depending from the outer edge of the planar portion. With this configuration,
the cut edge is provided at the bottom end of the cylindrical portion. After thermo-
forming, the cup is moved to a curling station, where the rim is driven between hot
rolls so as for mainly the cylindrical portion of the rim to be bent so as for the cut
edge to be oriented more towards the wall of the cup. The rim is thereby shaped for
keeping the cut edge away from a person drinking from the cup, to provide a more
pleasant drinking experience.

A drawback of the above known method is that the forming and cutting of a
cup and the rolling of the rim are perforimed at separéte'stations‘. Thisis = -
cumbersome, due to transport being required between stations, and processed :
materials having to be positioned and inserted into certain proc;e'ssing machines
twice. Furthermore, machines for curling a rim by hot rolling are relatively expensive,
difficult to set up, and only suitable for rolling rims of containers having a circular
circumference.
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US 3,357,053 discloses a method of manufacturing a plastic beverage cup
wherein the forming and cutting of a cup and curling of the rim take place at the same
station, within a single apparatus. Within this apparatus, as part of the forming
process, a portion of material that is to form the rim of the cup is drawn up into a
downwardly facing recess by means of an air pressure difference. By the recess
having a curved shape, the rim is given a cross section having an inverted U-shape.
The rim is cut loose from a surrounding portion of material by a circular cutting
member surrounding the mould that is driven to move up along the mould. The
circular cutting member is provided with a slanted edge, pushing an outer leg of the
inverted U-shape to curl inward by the cutting member being moved up further after
performing the actual cut.

A drawback of the above method is that the apparatus needed is relatively
complicated, with each of the portion of material for shaping the bottom and wall of a
container and the portion for shaping the rim having to be drawn into its own cavity,
and thereby various air channels needing to be present. Furthermore, with the curling
process being caused by motion of the cutting member, the cutting member has to
be suitably shaped for that, and consequently there may be less control over the
cutting process. On the other hand, with the cutting member being optimized to
perform the cutting process in a certain way, the curling process may not be optimal.

An objective of the present invention is to provide an improved method for
manufacturing a plastic container having a curled rim. In particular, an objective of
the present invention is to provide a method for forming and cutting a plastic
container with a curled rim at a single station, with relatively much control over
especially the curling process, suitable for manufacturing containers having a circular
circumference as well as containers having a non-circular circumference.

The above objective is attained by a method according to claim 1.

According to the invention, in the curling step, an inner part of the rim is
supported by a supporting member while an outer part is pressed by a pressing
member moving relative to the supporting member for the rim to be bent around the
supporting member. With the rim bending around a member supporting the rim, the
curling process occurs in a relatively controlled way, even in the case that a cutting
edge were to be provided on the pressing member, which cutting edge could then be
used for performing the cutting step.
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In a practical embodiment, the supporting member supports the inner part
from below and the pressing member presses down on the outer part, so as for the
supporting member and the pressing member to be able to surround a vertically
positioned combination of a mandrel and a moulding cavity within a moulding
apparatus, wherein the supporting member and the pressing member are movable
relative to each other along the main axis of that combination.

The supporting member may comprise a wall part of the mould. Then,
depending on the width of said wall part, a curled rim of relatively small radial
dimension can be achieved.

In the curling step, the inner part of the rim may be pressed onto the
supporting member by an additicnal pressing member, so as to control the
positioning of the inner part during the pressing of the outer part.

Preceding the curling step, the rim may be provided with an initial shape, so
as to prepare the rim for achieving a better result in the curling step, or for the curling
process to occur in a more controlled way.

In the initial shaping step, the outer part of the rim may be shaped to comprise
a depending edge portion. Then, in the curling step, an edge of the rim can be
oriented to face the wall of the container being formed with the help of a pressing
member moving axially with respect to the container.

In the initial shaping step, the rim may be provided with a groove separating
the inner part from the outer part. Such a groove can form a region connecting the
inner part to the outer part, which region is configured to deform in a predictable way,
so as for the outer part in the curling step to be repositioned with respect to the inner
part in a predefined manner.

In the initial shaping step, the outer part may be supported from below by an
additional supporting member. Such an additional supporting member may help in
securely clamping the rim during the drawing of the bottom and wall of the container
or in giving the rim a certain initial shape, for instance by pressing the rim for the rim
to be provided with a deformable region, such as a groove, as described.

Preceding the curling step, the additional supporting member may be removed
from under the outer part. In such a way, a space can be provided for an outer part of
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the rim to move through in the curling step, in the end allowing a curled rim to have a
relatively small radial dimension.

In the curling step, the rim may be bent for the outer part to be at least partially
positioned under the inner part. Again, this can help for a curled rim to have a
relatively small radial dimension.

After bending, the rim may be pinched, preferably in the axial direction, for
decreasing a height thereof. Once again, in such a way, a curled rim having relatively
small dimensions can be created, especially with regard to the axial direction.

The present invention further relates to an apparatus for manufacturing a
plastic container having a curled rim out of a sheet of plastic material.

The invention will be explained in more detail with reference to the drawings,
wherein Figures 1-12 show cross sections and details of cross sections of a device
for performing a method according to the invention and cross sections of a sheet of
plastic material being moulded at consecutive stages of a process for forming a
plastic container, wherein:

- Figure 1 shows and initial stage in which upper and lower moulding
means of the device are spaced apart for receiving a sheet of plastic material therein
between,

- Figure 2 shows a stage in which an inserted sheet of plastic material is
clamped in between the upper and lower moulding means, with a portion of the sheet
that is to form the bottom and wall of the container being in registration with a
moulding cavity provided by the lower moulding means, and a portion of material that
is to form a rim of the container having been pressed in between certain members of
the upper and lower moulding means to assume an initial shape,

- Figure 3 shows a stage in which the initially shaped rim has been cut
loose from surrounding material,

- Figure 4 shows a stage in which a mandrel of the upper moulding
means has been pressed down into the moulding cavity to pre-shape the material
portion that is to form the bottom and wall of the container,

- Figure 5 shows a stage in which the material portion that is to form the
bottom and wall of the container has been drawn towards the wall of the moulding
cavity to assume its final shape,

- Figure 6 shows a stage in which the mandrel has been retracted,
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- Figure 7 shows a stage in which certain members of the upper and
lower moulding means have been moved relative to each other to remove a support
from under an outer part of the initially shaped rim,

- Figure 8 shows a stage in which certain members of the upper and
lower moulding means have been moved relative to each other to bend the initially
shaped rim and thereby to position the outer part thereof under a respective inner
part,

- Figure 9 shows a stage in which the relatively moved members have
been brought back to their previous position with respect to each other,

- Figure 10 shows a stage in which certain members of the upper and
lower moulding means have been moved relative to each other to pinch the initially
shaped and bent rim for the rim to assume its final shape,

- Figure 11 shows a stage in which a member of the lower moulding
means has been moved relative to other movable members for a support to be
removed from under an inner part of the rim in its final shape,

- Figure 12 shows a stage in which the upper and lower moulding means
have been moved to again be spaced apart for removing the container with the
curcled rim as well as the remaining material.

With reference to Figure 1, a device for performing a method according to the
invention comprises lower moulding means 100 and upper moulding means 200.

The lower moulding means 100 comprise a mould having an annular wall part
120 defining the circumferential boundary of a moulding cavity 110 that is to receive
a portion of plastic sheet material that is to form the bottom and wall of a container.
The annular wall part 120 has a top surface 121 for supporting an inner part of a
portion of material that is to form a rim of the container. The annular wall part 120 is
surrounded by an outer annular part 130 having a top surface 131 for supporting an
outer part of the portion material that is to form a rim of the container.

The upper moulding means 200 comprise a mandrel 250 for pressing a
portion of material that is to form the bottom and wall of the container into the
moulding cavity 110. The mandrel 250 is arranged in a mandrel cavity 210, the
circumferential boundary of which is defined by an annular part 220. The annular part
220 is surrounded by an outer annular part 230. The inner annular part 220 has a
bottom surface 221 for pressing down onto an inner part of a portion of material that
is to form the rim of the container, and the outer annular part 230 has a bottom
surface 231 for pressing down onto an outer part of a portion of material that is to
form the rim of the container.
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The upper moulding means 200 further comprise an annular cutting member
240 for cutting loose a portion of material that is to form the rim of the container from
a remaining portion of material surrounding said rim portion. For this purpose, an
inner edge 242 of the annular cutting member 240 is arranged to cooperate with an
outer edge 132 of the lower outer annular part 130, said outer edge 132 lining the
supporting surface 131 of that part. A bottom surface 241 of the cutting member 240
is to contact and press down the remaining portion of material during the cutting
process.

With reference to Figure 2, the lower moulding means 100 and upper
moulding means 200 are movable relative to each other so as for a sheet of plastic
material 300 to be clamped therein between, with a portion 310 of material that is to
form the bottom and wall of the container in registration with the moulding cavity 110,
a surrounding portion 320 that is to form the rim of the container held between the
upper annular parts 220, 230 and the lower annular parts 120, 130, and a remaining
portion 330 surrounding the rim portion 320 in registration with the cutting member
240.

In the shown embodiment, at least in the position of the annular parts 120,
130 shown in Figure 2, the two supporting surfaces 121, 131 lie flush along their
adjacent edges, so as for the rim portion 320 of the material locally to lie flat against
the pair of supporting surfaces 121, 131. Similarly, in the shown position, the two
pressing surfaces 221, 231 lie flush along their adjacent edges, so as for the rim
portion 320 of the material locally to lie flat against the pair of pressing surfaces 221,
231. Lastly, in the shown position, the pressing surface 231 on the upper outer
annular part 230 and the bottom surface 241 of the cutting member 240 lie flush
along their adjacent edges.

In the shown embodiment, the pressing surfaces 221, 231 and the supporting
surfaces 121, 131 are shaped such as for the held rim portion 320 of the material to
be provided with an initial shape, at least after the cutting member 240 has
cooperated with the lower outer annular part 130 for the held portion 320 to be
separated from the surrounding material portion 330. In this case, with reference to
Figure 3 for readability of the reference signs, the supporting surfaces 121, 131 and
pressing surfaces 221, 231 are shaped such as for the held portion of sheet material
320 to assume a shape with a straight inner part 321 of the portion 320 extending in
line with the portion of sheet material 310 in registration with the moulding cavity 110
that is to form the bottom and wall of the container, and an outer part 322 having a
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downwardly curved shape. Having such a shape, the outer part 322 comprises a
portion of material 322" directly adjacent to and extending in line with the inner part
321 of the rim portion 320, and a portion of material 322" adjacent (what is to be) the
free edge 324 of the rim 320 depending from the earlier portion 322'.

In the shown embodiment, again with reference to Figure 3, the supporting
surface 131 of the lower outer annular part 130 is provided with a circumferential
ridge 133 so as for the rim portion 320 of material to comprise in the initial shape a
circumferential groove 323 separating the inner part 321 from the outer part 322.

With reference to Figure 3, from the stage of Figure 2, the cutting member 340
is movable with respect to the lower annular parts 120, 130 as well as the upper
annular parts 220, 230 for the portion of material 330 surrounding the rim portion 320
and the rim portion 320 itself to be cut loose from each other, so as for the rim portion
320 to form the initially shaped rim 320 provided with the free edge 324.

With reference to Figure 4, the mandrel 250 is movable with respect to the
lower annular parts 120, 130 as well as the upper annular parts 220, 230 and the
cutting member 240 for pressing down a portion 310 of sheet material that is to form
the bottom and wall of the container into the moulding cavity 110 so as for said
portion 310 of material to assume a certain pre-shape.

With reference to Figure 5, a device for performing a method according to the
invention is arranged for drawing a pre-shaped portion of material 310 received
within the moulding cavity 110 towards the bottom and wall of the mould, wherein a
part thereof that is to form the wall 310" of the container is received against the
annular wall part 120, and a part that is fo form the bottom 310" of the container is
received against a bottom part 150 of the mouid. Such a step is a main part of many
thermoforming processes for manufacturing plastic containers out plastic sheet
material, and hence, for a skilled person, it will be clear what kind of means are
necessary for the desired result to be achieved. For instance, certain air channels
may need to be provided to enable a pressure difference to be created between
opposite sides of the portion of sheet material 310 received within the mould.
Furthermore, a seal may need to be provided between the sheet of material 300 that
is being moulded on the one hand and parts of the device clamping the sheet of
material on the other hand, such as for a created pressure or vacuum chamber to be
suitably closed off from the environment. In the shown embodiment, this type of
sealing could be performed by at least one of the pair of the lower and upper inner
annular parts 120, 220, the pair of the lower and upper outer annular parts 130, 230,
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and the pair of the lower outer annular part 130 and the upper inner annular part 220
clamping a portion of the sheet material.

With reference to Figure 6, the mandrel 250 is retractable from the moulding
cavity 110 while the various annular parts 120, 130, 220, 230 and the cutting member
240 remain stationary with respect to each other.

With reference to Figure 7, the mould wall part 120 is movable relative to the
lower outer annular part 130 together with the upper annular parts 220, 230 and, at
least in the shown example, the mould bottom part 150, in order for a support to be
removed from under the outer part 322 of the initially shaped rim 320. With said
support being formed by the lower outer annular part 130, through the respective
motion, an intermediate space 400 is created in between the initially shaped rim 320,
and said lower outer annular part 130. With the lower outer annular part 130 partly
being in registration with the inner part 321 of the initially shaped rim 320, in creating
the space 400, a support is also removed from under said inner part 321. With the
intermediate space 400 present, said inner part 321 is however still supported by the
lower inner annular part 120.

With reference to Figure 8, the mould wall part 120 is movable together with
the upper inner annular part 220 and, at least in the shown example, the mould
bottom part 150, relative to the lower outer annular part 130 and the upper outer
annular part 230, to bend the initially shaped rim 320 and thereby to position the
outer part 322 thereof under the inner part 321. In the shown embodiment, the
bending angle is about 90 degrees, as a result of which the previously downwardly
oriented depending portion 322" of the curved outer part 322 is positioned to extend
radially inward with respect to the moulding cavity 110, the free edge 324 thereby
facing the formed wall 310’ of the container.

In the shown example, the bending is enabled by the formed groove 323
forming a defined folding line. It will be clear that at least in the shown embodiment,
the bending is further enabled by the lower outer annular part 130 being in
registration with both upper annular parts 220, 230, by the upper outer annular part
230 being positioned radially outward with respect to the ridge 133 provided on the
lower outer annular part 130, and by the outer part 322 of the initially shaped rim 320
being enabled to move from under the upper outer annular part 230 towards under
the upper inner annular part 220 through the created intermediate space 400.
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With reference to Figure 9, the mould wall part 120 is movable together with
the two upper annular parts 220, 230 and, at least in the shown example, the mouid
bottom part 150, relative to the lower outer annular part 130 and the upper outer
annular part 230, to bring the various parts back to their previous position with
respect to each other, and for the two pressing surfaces 221, 231 again to lie flush
along their adjacent edges.

With reference to Figure 10, the mould wall part 120 is movable together with
the two upper annular parts 220, 230 and, at least in the shown example, the mould
bottom part 150, relative to the lower outer annular part 130, so as for the initially
shaped and bent rim 320 to be pinched in between and by the upper annular parts
220, 230 and the lower outer annular part 130 for reducing the height of the initially
shaped and bent rim 320. In the shown embodiment, the rim 320 thereby assumes
its final shape.

With reference to Figure 11, the mould wall part 120 is movable, preferably
together with the mould bottom part 150, relative to the lower outer annular part 130
and the upper annular parts 220, 230 for releasing the curled rim 320 from the mould
wall part 120.

With reference to figure 12, the upper moulding means 200 are movable
relative to the lower moulding means 100 to enable the formed container, comprising
the bottom 310", the wall 310’ and the curled rim 320 to be taken out of the moulding
cavity 110.

A method according to the invention performed with an apparatus as
described in the above comprises performing the actual steps of moving various
parts of the apparatus relative to other parts of the apparatus as described to be
possible in the above, preferably in the order in which the ability of certain parts to
perform such a motion is presented above.

In the embodiment shown in the figures, if the lower outer annular part 130 is
taken as a stationary reference, first, the upper moulding means 200 are lowered
onto the lower moulding means 100 for clamping a sheet of plastic material 300
therein between, wherein the portion 320 of material that is to form the rim is given
an initial shape. Next, the cutting member 240 is moved down for cutting the rim 320
loose from a surrounding portion of material 330. Next, the mandrel 250 is moved
down into the moulding cavity 110 to provide the portion 310 of material that is to
form the boitom and wall of the container with a pre-shape. Next, said portion 310 of
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material is drawn further into the moulding cavity 110 for the bottom 310" and wall
310" of the container to assume their final shapes. Next, the mandrel 250 is moved
up again. Then, the mould wall part 120 and the mould bottom part 150 are moved
up together with both upper annular parts 220, 230 to provide a space 400 under the
initially shaped rim 320. Next, the upper outer annular part 230 is moved down for
bending the rim 320. Then, the upper inner annular part 220 is moved down to be
level with the upper outer annular part 230 again. Next, the mould wall part 120 and
mould bottom part 150 are moved down together with both upper annular parts 220,
230 for pinching the bent rim 230. Finally, the mould wall part 120 and mould bottom
part 150 are moved down to their original position with respect to the lower outer
annular part 130, to release the formed container having its rim 320 resting on the
supporting surface of said lower outer annular part 130. For releasing the container,
the upper moulding means 200 are moved up to be in their original position again.

In the above, a method according to the invention and an apparatus for
performing the method were described in the context of certain specific
embodiments. It will be clear that various amendments to these embodiments are
possible without departing from the scope of protection as defined by the appended
claims. In particular, features or method steps of different embodiments may in
combination provide new embodiments providing certain advantages.

In the shown embodiments, all relative motions of various parts with respect to
each other occur along a common axis, more in particular an axis along which the
mandrel is movable for pressing a portion of sheet material into the moulding cavity,
around which axis the various annular parts are arranged. For sake of completeness
it is noted, that any references in the above to radial, axial and circumferential
directions are to be taken with respect to said common axis, and that the terms inner
and outer are to be taken in the radial direction with respect to said axis. Whenever
certain parts are said to be in registration with each other, at least an end of each
part is understood {o have a position and size in the radial direction so as to have a
degree of overlap with at least an end of the other part.

Having annular parts perform motions along a common axis can be
advantageous, for instance with respect to the degree of simplicity of construction of
an apparatus for performing a method according to the invention. However, it is
noted, that the invention is not limited to the use of annular parts, and/or parts that
move along a common axis. For instance, it is also conceivable the parts are
configured for performing other types of relative movements, as long as a portion of
material forming a rim of the container is bent by such a relative movement.
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It is noted that annular parts with either the upper moulding means or the
lower moulding means preferably are positioned directly adjacent, or surrounding,
each other. Embodiments of the invention may be conceivable, however, with
annular parts as described in the above being positioned at a certain distance from
each other, for instance having an additional annular part position in between. In a
beneficial embodiment, when seen from the container wall towards the rim edge,
there may be multiple parts with a rim of a container that an apparatus is configured
to bend in multiple bending steps. In such a way, it would for instance be possible for
a very outer part to be bent down with respect to an intermediate part, and for the
intermediate part to be bent down next with respect to a very inner part. In such a
case, it would for instance not be necessary for at least the outer part of the rim to be
shaped in an initial shaping step so as for it to comprise a depending edge portion.

Within any arrangement of certain annular parts, an outer part may be a
cutting member, i.e. a part provided with an edge for cooperating with an edge on
another part for cutting a provided sheet of material, wherein the upper moulding
means or the lower moulding means may comprise a cutting member configured to
cooperate with a supporting member or a pressing member being part of,
respectively, the lower moulding means or the upper moulding means, for cutting a
provided sheet of material. Said cutting member may itself be configured not to be a
pressing member or supporting member, and may be positioned radially outward with
respect to the member that it is to cooperate with.

It is noted that where, in the above, certain upper and lower means are
referred to, those means need not necessarily be positioned above each other in a
vertical direction. In principle, the means referred to can also be positioned spaced
apart, and/or movabie with respect to each other along a horizontal axis, or an axis
having another orientation.

With respect to the various method steps described it is noted that the order in
which they were presented to be performable is not an order in which the steps
necessarily need to be performed. In particular, the step of drawing a portion of
material into the moulding cavity may in principle aiso be performed after any steps
contributing to the process of shaping and curling the rim for the rim to assume its
final shape. Still, the presented order of all the steps combined or a relative order of
certain individual steps with respect to each other as derivable from the presented
order of all the steps combined can have a certain advantage, wherein it may also be
case that certain steps can be performed consecutively without performing steps that
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were presented as intermediate steps as actual intermediate steps, but rather as
preceding steps, or additional steps.

With respect to the motion of various parts as described, whenever such a
motion is described as a relative motion, either the part that is described to be
movable with respect to another part can be moved while the other part remains
stationary, or kept stationary while the other part is moved. In principle, any relative
motion as described may also performable by the part described as relatively
movable and the other part being moved at the same time. it will be clear that for any
relative movement to be performed, driving means will be present, enabling
respective movable parts to be displaced with respect to each other. For the upper
moulding means as a group to be movable relative to the lower moulding means, a
base will need to be present to which both the upper moulding means and the lower
moulding means are connected, as well as driving means for driving the upper
moulding means and/or lower moulding means relative to said base.

Finally, it is noted that the invention has been described in the context of
plastic containers. It will be clear that the term container is to be construed as to
comprise cups, trays, bowls, and the like, or any type of container that is suitable to
be made using the techniques described.
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CLAIMS

1. Method of manufacturing a plastic container having a curled rim, comprising
the steps of providing a sheet of plastic material (300); drawing a portion (310}
thereof into a mould to form a bottom (310") and wall (310") of the container, leaving
a surrounding portion (320) of material to form a rim of the container; cutting the rim
loose from a remaining portion (330) of material; and curling the rim,

characterised in that in the curling step, an inner part (321) of the rim is supported by
a supporting member {120) while an outer part (322) is pressed by a pressing
member (230) moving relative to the supporting member for the rim to be bent
around the supporting member.

2. Method according to claim 1, wherein the supporting member supports the
inner part from below and the pressing member presses down on the outer part.

3. Method according to one of the preceding claims, wherein the supporting
member comprises a wall part (120) of the mould.

4, Method according to one of the preceding claims, wherein in the curling step,
the inner part is pressed onto the supporting member by an additional pressing
member (220).

5. Method according to one of the preceding claims, wherein preceding the
curling step, the rim is provided with an initial shape.

6. Method according to claim 5, wherein in the initial shaping step, the outer part
of the rim is shaped to comprise a depending edge portion (322").

7. Method according to one of claims 5 and 6, wherein in the initial shaping step,
the rim is provided with a groove (323) separating the inner part from the outer part.

8. Method according to one of claims 5-7, wherein in the initial shaping step, the
outer part is supporied from below by an additional supporting member (130).

9. Method according to claim 8, wherein preceding the curling step, the additional
supporting member is removed from under the outer part.
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10. Method according to one of the preceding claims, wherein in the curling step,
the rim is bent for the outer part to be at least partially positioned under the inner
part.

11.  Method according to claim 10, wherein after bending, the rim is pinched,
preferably in the axial direction, for decreasing a height thereof.

12. Apparatus for manufacturing a plastic container having a curled rim out of a
sheet of plastic material {300), comprising upper and lower moulding means (100,
200) for receiving therein between the sheet of plastic material, the lower moulding
means (100) comprising a mould (120, 150) for forming a bottom (310") and wall
{310") of the container, the mould having a moulding cavity (110) for receiving a
portion of material to form said bottom and wall, the apparatus further comprising
parts (120, 130, 220, 230) surrounding the moulding cavity for receiving therein
between a surrounding portion of material so as to form a rim (320) of the container,
said parts being movable relative to each other for bending said rim around at least
one of said parts.

13.  Apparatus according to claim 12, the lower moulding means comprising a
supporting member (120) for supporting an inner part (321) of the rim and the upper
moulding means comprising a pressing member (230) for pressing an outer part
(322) of the rim, the supporting member and pressing member being movable
relative to each other for the rim to be bent around the supporting member.

14.  Apparatus according to claim 13, wherein the supporting member comprises a
wall part (120) of the mould.

15.  Apparatus according to one of claims 13 and 14, comprising an additional
pressing member (220) for pressing the inner part of the rim onto the supporting
member.

16.  Apparatus according to one of claims 13-15, comprising an additional
supporting member {130) surrounding the first supporting member.

17.  Apparatus according to claim 16, wherein the additional supporting member is
shaped to provide the rim with an initial shape before bending.

18. Apparatus according to claim 17, wherein the additional supporting member is
shaped to provide the rim with a depending edge portion (322").
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19.  Apparatus according to one of claims 17 and 18, wherein the additional
supporting member is shaped to provide the rim with a region (323) connecting the
inner part to the outer part, said region being configured to deform in a predictable
manner so as for the outer part to be repositioned with respect to the inner part.

20. Apparatus according to one of claims 16 to 19, the additional supporting
member being movable relative to the first supporting member for removing said
additional supporting member from under an outer part of a portion of material to
form a rim of a container.

21.  Apparatus according to one of claims 13 to 20, the pressing member being
movable relative to other members for positioning the outer part of the rim at least
partially under the inner part.

22.  Apparatus according to one of claims 16 to 21, the additional supporting
member being movable relative to at least one pressing member for pinching the rim
after bending.

23. Plastic container having a curled rim, manufactured by a method according to
one of claims 1-11.





ABSTRACT

A method of manufacturing a plastic container having a curled rim comprises the
steps of providing a sheet of plastic material; drawing a portion thereof into a mould
to form a bottom and wall of the container, leaving a surrounding portion of material
to form a rim of the container; cutting the rim loose from a remaining portion of
material; and curling the rim. In the curling step, an inner part of the rim is supported
by a supporting member while an outer part is pressed by a pressing member

moving relative to the supporting member for the rim to be bent around the
supporting member.
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One where the rim down is fairly straight, and at the bottom it is turned down. The points 1 (sharp)
and 2 (smooth) will be visible on the outside.

The other one is where the top radius is nicely against the inner downholder (so iot has the correct
radius) and where the lower parts bends around the point, leading to an inward pointing rim...

As | mentioned in the first line, we need to work in partially unexplored territory. We also know from
past tests that this does not mean that is is impossible, but it means that we need to do more testing
to find this out. This also means that it is not suited to go into a fixed time-shedule where you want o
have your prpoduction up and runing in 6 months, as this risk is simply too big (for you but alsof or
us).

Please analyse my story and let me know if all is clear. I'd be happy to send you further info and (as
mentioned) we are always happy to discuss further. Also we are certainly willing to continue down
this path in an exclusive cooperartion, aimed at testing and finding good solutions for all unknows
that are in the process now.

Groeten, Regards, GrUsse,

Pieter-Jan Willemse

Tools & Technology

M dextermT

Van: tmckeever@clearlyclean.com <tmckeever@clearlyclean.com>
Verzonden: donderdag 1 maart 2018 15:51

Aan: Pieter-Jan Willemse <pj.willemse@dextermt.nl>

CC: mwallace@clearlyclean.com; eemel@clearlyclean.com
Onderwerp: RE: Edge Roll Dimensions

Pieter.

Have you reviewed the drawing with DexterMT engineering?
Is this edge achievable with RRIM® technology?

Tim

———————— Original Message --------

Subject: RE: Edge Roll Dimensions

From: Pieter-Jan Willemse <pj.willemse@dextermt.nl>

Date: Tue, February 27, 2018 2:18 am

To: "tmckeever@clearlyclean.com" <tmckeever@clearlyclean.com>
Cc: "mwallace@clearlyclean.com" <mwallace@clearlyclean.com>,
"eemel@clearlyclean.com" <eemel@clearlyclean.com>

Converter Mfg., LLC, IPR2024-01435
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Hi Tim,

Thanks again for the info. We will prepare a drawing based on your
info of what we can achieve with our RRIM® technology, and sen
dit to you for disucssion.

One other question: Can you send me the patent application
number, so I can find your patent for the trays...?

Thanks!
Groeten, Regards, Grulsse,

Pieter-Jan Willemse

Tosolds & Technology

M dextermt

Van: tmckeever@clearlyclean.com

[mailto:tmckeever@clearlyclean.com]
Verzonden: maandag 26 februari 2018 22:56

Aan: Pieter-Jan Willemse <pj.willemse@dextermt.nl>

CC: mwallace@clearlyclean.com; eemel@clearlyclean.com

Onderwerp: RE: Edge Roll Dimensions

One PDF attached.

Drawing with radii dimensions.

Tim

———————— Original Message --------

Subject: Re: Edge Roll Dimensions

From: Pieter-Jan Willemse <pj.willemse@dextermt.nl>

Date: Mon, February 26, 2018 11:57 am

To: "tmckeever@clearlyclean.com" <tmckeever@clearlyclean.com>
Cc: "mwallace@clearlyclean.com" <mwallace@clearlyclean.com>,
"eemel@clearlyclean.com" <eemel@clearlyclean.com>

Hi tim,

Thanks for your info!! I enjoyed the meeting last week, let’s try to make it
work!!

From the drawing you send I can find the height of the rim and the fact
that it has a radius (R), but what can you tell me about this R?

Converter Mfg., LLC, IPR2024-01435
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Basically also our current rim of the square sample you have has an R,
although it is very small....

I have the meeting with our engineer scheduled for Thursday, so when I
have all info then, it would be great!!

Regards,

Pieter

Op 26 feb. 2018 om 16:23 heeft "tmckeever@clearlyclean.com"
<tmckeever@clearlyclean.com> het volgende geschreven:

One PDF attached.

Pieter.

Thanks for meeting with us last week.
The attached PDF contains the shape and dimensions for the
rolled edge.

Tim McKeever
Clearly Clean Products

| <OW-03125-101 Radius.PDF>

Converter Mfg., LLC, IPR2024-01435
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ref.: P 2015 PCT 005

TITLE: Method of and apparatus for manufacturing a plastic container having a
curled rim

The present invention relates to a method of manufacturing a plastic container
having a curled rim, comprising the steps of providing a sheet of plastic material;
drawing a portion thereof into a mould to form a bottom and wall of the container,
leaving a surrounding portion of material to form a rim of the container; cutting the rim
loose from a remaining portion-of matérial, and curling the rim.

In the art, it is known for plastic beverage cups to be manufactured out of
sheets of plastic material by way of thermoforming. In this process, a portion of a
provided sheet of material is drawn into a mould to form the bottom and wall of a cup.
A rim of the cup is left to be formed by a portion of material surrounding the portion of
material that is drawn into the mould. The rim is separated from remaining material
surrounding the rim by way cutting.

In a known method, as part of the thermoforming process, the rim of the cup is
given an inverted L-shape in cross section, so as for it to comprise a substanfially
planar portion extending radially from the cup wall's upper edge, and a cylindrical
portion depending from the outer edge of the planar portion. With this configuration,
the cut edge is provided at the bottom end of the cylindrical portion. After thermo-
forming, the cup is moved to a curling station, where the rim is driven between hot
rolls so as for mainly the cylindrical portion of the rim to be bent so as for the cut
edge to be oriented more towards the wall of the cup. The rim is thereby shaped for
keeping the cut edge away from a person drinking from the cup, to provide a more
pleasant drinking experience.

A drawback of the above known method is that the forming and cutting of a
cup and the rolling of the rim are perforimed at separéte'stations‘. Thisis = -
cumbersome, due to transport being required between stations, and processed
materials having to be positioned and inserted into certain proc;e'ssing machines
twice. Furthermore, machines for curling a rim by hot rolling are relatively expensive,
difficult to set up, and only suitable for rolling rims of containers having a circular
circumference.

Converter Mfg., LLC, IPR2024-01435
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US 3,357,053 discloses a method of manufacturing a plastic beverage cup
wherein the forming and cutting of a cup and curling of the rim take place at the same
station, within a single apparatus. Within this apparatus, as part of the forming
process, a portion of material that is to form the rim of the cup is drawn up into a
downwardly facing recess by means of an air pressure difference. By the recess
having a curved shape, the rim is given a cross section having an inverted U-shape.
The rim is cut loose from a surrounding portion of material by a circular cutting
member surrounding the mould that is driven to move up along the mould. The
circular cutting member is provided with a slanted edge, pushing an outer leg of the
inverted U-shape to curl inward by the cutting member being moved up further after
performing the actual cut.

A drawback of the above method is that the apparatus needed is relatively
complicated, with each of the portion of material for shaping the bottom and wall of a
container and the portion for shaping the rim having to be drawn into its own cavity,
and thereby various air channels needing to be present. Furthermore, with the curling
process being caused by motion of the cutting member, the cutting member has to
be suitably shaped for that, and consequently there may be less control over the
cutting process. On the other hand, with the cutting member being optimized to
perform the cutting process in a certain way, the curling process may not be optimal.

An objective of the present invention is to provide an improved method for
manufacturing a plastic container having a curled rim. In particular, an objective of
the present invention is to provide a method for forming and cutting a plastic
container with a curled rim at a single station, with relatively much control over
especially the curling process, suitable for manufacturing containers having a circular
circumference as well as containers having a non-circular circumference.

The above objective is attained by a method according to claim 1.

According to the invention, in the curling step, an inner part of the rim is
supported by a supporting member while an outer part is pressed by a pressing
member moving relative to the supporting member for the rim to be bent around the
supporting member. With the rim bending around a member supporting the rim, the
curling process occurs in a relatively controlled way, even in the case that a cutting
edge were to be provided on the pressing member, which cutting edge could then be
used for performing the cutting step.

Converter Mfg., LLC, IPR2024-01435
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In a practical embodiment, the supporting member supports the inner part
from below and the pressing member presses down on the outer part, so as for the
supporting member and the pressing member to be able to surround a vertically
positioned combination of a mandrel and a moulding cavity within a moulding
apparatus, wherein the supporting member and the pressing member are movable
relative to each other along the main axis of that combination.

The supporting member may comprise a wall part of the mould. Then,
depending on the width of said wall part, a curled rim of relatively small radial
dimension can be achieved.

In the curling step, the inner part of the rim may be pressed onto the
supporting member by an additicnal pressing member, so as to control the
positioning of the inner part during the pressing of the outer part.

Preceding the curling step, the rim may be provided with an initial shape, so
as to prepare the rim for achieving a better result in the curling step, or for the curling
process to occur in a more controlled way.

In the initial shaping step, the outer part of the rim may be shaped to comprise
a depending edge portion. Then, in the curling step, an edge of the rim can be
oriented to face the wall of the container being formed with the help of a pressing
member moving axially with respect to the container.

In the initial shaping step, the rim may be provided with a groove separating
the inner part from the outer part. Such a groove can form a region connecting the
inner part to the outer part, which region is configured to deform in a predictable way,
so as for the outer part in the curling step to be repositioned with respect to the inner
part in a predefined manner.

In the initial shaping step, the outer part may be supported from below by an
additional supporting member. Such an additional supporting member may help in
securely clamping the rim during the drawing of the bottom and wall of the container
or in giving the rim a certain initial shape, for instance by pressing the rim for the rim
to be provided with a deformable region, such as a groove, as described.

Preceding the curling step, the additional supporting member may be removed
from under the outer part. In such a way, a space can be provided for an outer part of

Converter Mfg., LLC, IPR2024-01435
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the rim to move through in the curling step, in the end allowing a curled rim to have a
relatively small radial dimension.

In the curling step, the rim may be bent for the outer part to be at least partially
positioned under the inner part. Again, this can help for a curled rim to have a
relatively small radial dimension.

After bending, the rim may be pinched, preferably in the axial direction, for
decreasing a height thereof. Once again, in such a way, a curled rim having relatively
small dimensions can be created, especially with regard to the axial direction.

The present invention further relates to an apparatus for manufacturing a
plastic container having a curled rim out of a sheet of plastic material.

The invention will be explained in more detail with reference to the drawings,
wherein Figures 1-12 show cross sections and details of cross sections of a device
for performing a method according to the invention and cross sections of a sheet of
plastic material being moulded at consecutive stages of a process for forming a
plastic container, wherein:

- Figure 1 shows and initial stage in which upper and lower moulding
means of the device are spaced apart for receiving a sheet of plastic material therein
between,

- Figure 2 shows a stage in which an inserted sheet of plastic material is
clamped in between the upper and lower moulding means, with a portion of the sheet
that is to form the bottom and wall of the container being in registration with a
moulding cavity provided by the lower moulding means, and a portion of material that
is to form a rim of the container having been pressed in between certain members of
the upper and lower moulding means to assume an initial shape,

- Figure 3 shows a stage in which the initially shaped rim has been cut
loose from surrounding material,

- Figure 4 shows a stage in which a mandrel of the upper moulding
means has been pressed down into the moulding cavity to pre-shape the material
portion that is to form the bottom and wall of the container,

- Figure 5 shows a stage in which the material portion that is to form the
bottom and wall of the container has been drawn towards the wall of the moulding
cavity to assume its final shape,

- Figure 6 shows a stage in which the mandrel has been retracted,

Converter Mfg., LLC, IPR2024-01435
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- Figure 7 shows a stage in which certain members of the upper and
lower moulding means have been moved relative to each other to remove a support
from under an outer part of the initially shaped rim,

- Figure 8 shows a stage in which certain members of the upper and
lower moulding means have been moved relative to each other to bend the initially
shaped rim and thereby to position the outer part thereof under a respective inner
part,

- Figure 9 shows a stage in which the relatively moved members have
been brought back to their previous position with respect to each other,

- Figure 10 shows a stage in which certain members of the upper and
lower moulding means have been moved relative to each other to pinch the initially
shaped and bent rim for the rim to assume its final shape,

- Figure 11 shows a stage in which a member of the lower moulding
means has been moved relative to other movable members for a support to be
removed from under an inner part of the rim in its final shape,

- Figure 12 shows a stage in which the upper and lower moulding means
have been moved to again be spaced apart for removing the container with the
curcled rim as well as the remaining material.

With reference to Figure 1, a device for performing a method according to the
invention comprises lower moulding means 100 and upper moulding means 200.

The lower moulding means 100 comprise a mould having an annular wall part
120 defining the circumferential boundary of a moulding cavity 110 that is to receive
a portion of plastic sheet material that is to form the bottom and wall of a container.
The annular wall part 120 has a top surface 121 for supporting an inner part of a
portion of material that is to form a rim of the container. The annular wall part 120 is
surrounded by an outer annular part 130 having a top surface 131 for supporting an
outer part of the portion material that is to form a rim of the container.

The upper moulding means 200 comprise a mandrel 250 for pressing a
portion of material that is to form the bottom and wall of the container into the
moulding cavity 110. The mandrel 250 is arranged in a mandrel cavity 210, the
circumferential boundary of which is defined by an annular part 220. The annular part
220 is surrounded by an outer annular part 230. The inner annular part 220 has a
bottom surface 221 for pressing down onto an inner part of a portion of material that
is to form the rim of the container, and the outer annular part 230 has a bottom
surface 231 for pressing down onto an outer part of a portion of material that is to
form the rim of the container.

Converter Mfg., LLC, IPR2024-01435
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The upper moulding means 200 further comprise an annular cutting member
240 for cutting loose a portion of material that is to form the rim of the container from
a remaining portion of material surrounding said rim portion. For this purpose, an
inner edge 242 of the annular cutting member 240 is arranged to cooperate with an
outer edge 132 of the lower outer annular part 130, said outer edge 132 lining the
supporting surface 131 of that part. A bottom surface 241 of the cutting member 240
is to contact and press down the remaining portion of material during the cutting
process.

With reference to Figure 2, the lower moulding means 100 and upper
moulding means 200 are movable relative to each other so as for a sheet of plastic
material 300 to be clamped therein between, with a portion 310 of material that is to
form the bottom and wall of the container in registration with the moulding cavity 110,
a surrounding portion 320 that is to form the rim of the container held between the
upper annular parts 220, 230 and the lower annular parts 120, 130, and a remaining
portion 330 surrounding the rim portion 320 in registration with the cutting member
240.

In the shown embodiment, at least in the position of the annular parts 120,
130 shown in Figure 2, the two supporting surfaces 121, 131 lie flush along their
adjacent edges, so as for the rim portion 320 of the material locally to lie flat against
the pair of supporting surfaces 121, 131. Similarly, in the shown position, the two
pressing surfaces 221, 231 lie flush along their adjacent edges, so as for the rim
portion 320 of the material locally to lie flat against the pair of pressing surfaces 221,
231. Lastly, in the shown position, the pressing surface 231 on the upper outer
annular part 230 and the bottom surface 241 of the cutting member 240 lie flush
along their adjacent edges.

In the shown embodiment, the pressing surfaces 221, 231 and the supporting
surfaces 121, 131 are shaped such as for the held rim portion 320 of the material to
be provided with an initial shape, at least after the cutting member 240 has
cooperated with the lower outer annular part 130 for the held portion 320 to be
separated from the surrounding material portion 330. In this case, with reference to
Figure 3 for readability of the reference signs, the supporting surfaces 121, 131 and
pressing surfaces 221, 231 are shaped such as for the held portion of sheet material
320 to assume a shape with a straight inner part 321 of the portion 320 extending in
line with the portion of sheet material 310 in registration with the moulding cavity 110
that is to form the bottom and wall of the container, and an outer part 322 having a

Converter Mfg., LLC, IPR2024-01435
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downwardly curved shape. Having such a shape, the outer part 322 comprises a
portion of material 322" directly adjacent to and extending in line with the inner part
321 of the rim portion 320, and a portion of material 322" adjacent (what is to be) the
free edge 324 of the rim 320 depending from the earlier portion 322'.

In the shown embodiment, again with reference to Figure 3, the supporting
surface 131 of the lower outer annular part 130 is provided with a circumferential
ridge 133 so as for the rim portion 320 of material to comprise in the initial shape a
circumferential groove 323 separating the inner part 321 from the outer part 322.

With reference to Figure 3, from the stage of Figure 2, the cutting member 340
is movable with respect to the lower annular parts 120, 130 as well as the upper
annular parts 220, 230 for the portion of material 330 surrounding the rim portion 320
and the rim portion 320 itself to be cut loose from each other, so as for the rim portion
320 to form the initially shaped rim 320 provided with the free edge 324.

With reference to Figure 4, the mandrel 250 is movable with respect to the
lower annular parts 120, 130 as well as the upper annular parts 220, 230 and the
cutting member 240 for pressing down a portion 310 of sheet material that is to form
the bottom and wall of the container into the moulding cavity 110 so as for said
portion 310 of material to assume a certain pre-shape.

With reference to Figure 5, a device for performing a method according to the
invention is arranged for drawing a pre-shaped portion of material 310 received
within the moulding cavity 110 towards the bottom and wall of the mould, wherein a
part thereof that is to form the wall 310" of the container is received against the
annular wall part 120, and a part that is fo form the bottom 310" of the container is
received against a bottom part 150 of the mouid. Such a step is a main part of many
thermoforming processes for manufacturing plastic containers out plastic sheet
material, and hence, for a skilled person, it will be clear what kind of means are
necessary for the desired result to be achieved. For instance, certain air channels
may need to be provided to enable a pressure difference o be created between
opposite sides of the portion of sheet material 310 received within the mould.
Furthermore, a seal may need to be provided between the sheet of material 300 that
is being moulded on the one hand and parts of the device clamping the sheet of
material on the other hand, such as for a created pressure or vacuum chamber to be
suitably closed off from the environment. In the shown embodiment, this type of
sealing could be performed by at least one of the pair of the lower and upper inner
annular parts 120, 220, the pair of the lower and upper outer annular parts 130, 230,
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and the pair of the lower outer annular part 130 and the upper inner annular part 220
clamping a portion of the sheet material.

With reference to Figure 6, the mandrel 250 is retractable from the moulding
cavity 110 while the various annular parts 120, 130, 220, 230 and the cutting member
240 remain stationary with respect to each other.

With reference to Figure 7, the mould wall part 120 is movable relative to the
lower outer annular part 130 together with the upper annular parts 220, 230 and, at
least in the shown example, the mould bottom part 150, in order for a support to be
removed from under the outer part 322 of the initially shaped rim 320. With said
support being formed by the lower outer annular part 130, through the respective
motion, an intermediate space 400 is created in between the initially shaped rim 320,
and said lower outer annular part 130. With the lower outer annular part 130 partly
being in registration with the inner part 321 of the initially shaped rim 320, in creating
the space 400, a support is also removed from under said inner part 321. With the
intermediate space 400 present, said inner part 321 is however still supported by the
lower inner annular part 120.

With reference to Figure 8, the mould wall part 120 is movable together with
the upper inner annular part 220 and, at least in the shown example, the mould
bottom part 150, relative to the lower outer annular part 130 and the upper outer
annular part 230, to bend the initially shaped rim 320 and thereby to position the
outer part 322 thereof under the inner part 321. In the shown embodiment, the
bending angle is about 90 degrees, as a result of which the previously downwardly
oriented depending portion 322" of the curved outer part 322 is positioned to extend
radially inward with respect to the moulding cavity 110, the free edge 324 thereby
facing the formed wall 310’ of the container.

In the shown example, the bending is enabled by the formed groove 323
forming a defined folding line. It will be clear that at least in the shown embodiment,
the bending is further enabled by the lower outer annular part 130 being in
registration with both upper annular parts 220, 230, by the upper outer annular part
230 being positioned radially outward with respect to the ridge 133 provided on the
lower outer annular part 130, and by the outer part 322 of the initially shaped rim 320
being enabled to move from under the upper outer annular part 230 towards under
the upper inner annular part 220 through the created intermediate space 400.

Converter Mfg., LLC, IPR2024-01435
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With reference to Figure 9, the mould wall part 120 is movable together with
the two upper annular parts 220, 230 and, at least in the shown example, the mould
bottom part 150, relative to the lower outer annular part 130 and the upper outer
annular part 230, to bring the various parts back to their previous position with
respect to each other, and for the two pressing surfaces 221, 231 again to lie flush
along their adjacent edges.

With reference to Figure 10, the mould wall part 120 is movable together with
the two upper annular parts 220, 230 and, at least in the shown example, the mould
bottom part 150, relative to the lower outer annular part 130, so as for the initially
shaped and bent rim 320 to be pinched in between and by the upper annular parts
220, 230 and the lower outer annular part 130 for reducing the height of the initially
shaped and bent rim 320. In the shown embodiment, the rim 320 thereby assumes
its final shape.

With reference to Figure 11, the mould wall part 120 is movable, preferably
together with the mould bottom part 150, relative to the lower outer annular part 130
and the upper annular parts 220, 230 for releasing the curled rim 320 from the mould
wall part 120.

With reference to figure 12, the upper moulding means 200 are movable
relative to the lower moulding means 100 to enable the formed container, comprising
the bottom 310", the wall 310’ and the curled rim 320 to be taken out of the moulding
cavity 110.

A method according to the invention performed with an apparatus as
described in the above comprises performing the actual steps of moving various
parts of the apparatus relative to other parts of the apparatus as described to be
possible in the above, preferably in the order in which the ability of certain parts to
perform such a motion is presented above.

In the embodiment shown in the figures, if the lower outer annular part 130 is
taken as a stationary reference, first, the upper moulding means 200 are lowered
onto the lower moulding means 100 for clamping a sheet of plastic material 300
therein between, wherein the portion 320 of material that is to form the rim is given
an initial shape. Next, the cutting member 240 is moved down for cutting the rim 320
loose from a surrounding portion of material 330. Next, the mandrel 250 is moved
down into the moulding cavity 110 to provide the portion 310 of material that is to
form the bottom and wall of the container with a pre-shape. Next, said portion 310 of
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material is drawn further into the moulding cavity 110 for the bottom 310" and wall
310" of the container to assume their final shapes. Next, the mandrel 250 is moved
up again. Then, the mould wall part 120 and the mould bottom part 150 are moved
up together with both upper annular parts 220, 230 to provide a space 400 under the
initially shaped rim 320. Next, the upper outer annular part 230 is moved down for
bending the rim 320. Then, the upper inner annular part 220 is moved down to be
level with the upper outer annular part 230 again. Next, the mould wall part 120 and
mould bottom part 150 are moved down together with both upper annular parts 220,
230 for pinching the bent rim 230. Finally, the mould wall part 120 and mould bottom
part 150 are moved down to their original position with respect to the lower outer
annular part 130, to release the formed container having its rim 320 resting on the
supporting surface of said lower outer annular part 130. For releasing the container,
the upper moulding means 200 are moved up to be in their original position again.

In the above, a method according to the invention and an apparatus for
performing the method were described in the context of certain specific
embodiments. It will be clear that various amendments to these embodiments are
possible without departing from the scope of protection as defined by the appended
claims. In particular, features or method steps of different embodiments may in
combination provide new embodiments providing certain advantages.

In the shown embodiments, all relative motions of various parts with respect to
each other occur along a common axis, more in particular an axis along which the
mandrel is movable for pressing a portion of sheet material into the moulding cavity,
around which axis the various annular parts are arranged. For sake of completeness
it is noted, that any references in the above to radial, axial and circumferential
directions are to be taken with respect to said common axis, and that the terms inner
and outer are to be taken in the radial direction with respect to said axis. Whenever
certain parts are said to be in registration with each other, at least an end of each
part is understood {o have a position and size in the radial direction so as to have a
degree of overlap with at least an end of the other part.

Having annular parts perform motions along a common axis can be
advantageous, for instance with respect to the degree of simplicity of construction of
an apparatus for performing a method according to the invention. However, it is
noted, that the invention is not limited to the use of annular parts, and/or parts that
move along a common axis. For instance, it is also conceivable the parts are
configured for performing other types of relative movements, as long as a portion of
material forming a rim of the container is bent by such a relative movement.
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It is noted that annular parts with either the upper moulding means or the
lower moulding means preferably are positioned directly adjacent, or surrounding,
each other. Embodiments of the invention may be conceivable, however, with
annular parts as described in the above being positioned at a certain distance from
each other, for instance having an additional annular part position in between. In a
beneficial embodiment, when seen from the container wall towards the rim edge,
there may be multiple parts with a rim of a container that an apparatus is configured
to bend in multiple bending steps. In such a way, it would for instance be possible for
a very outer part to be bent down with respect to an intermediate part, and for the
intermediate part to be bent down next with respect to a very inner part. In such a
case, it would for instance not be necessary for at least the outer part of the rim to be
shaped in an initial shaping step so as for it to comprise a depending edge portion.

Within any arrangement of certain annular parts, an outer part may be a
cutting member, i.e. a part provided with an edge for cooperating with an edge on
another part for cutting a provided sheet of material, wherein the upper moulding
means or the lower moulding means may comprise a cutting member configured to
cooperate with a supporting member or a pressing member being part of,
respectively, the lower moulding means or the upper moulding means, for cutting a
provided sheet of material. Said cutting member may itself be configured not to be a
pressing member or supporting member, and may be positioned radially outward with
respect to the member that it is to cooperate with.

It is noted that where, in the above, certain upper and lower means are
referred to, those means need not necessarily be positioned above each other in a
vertical direction. In principle, the means referred to can also be positioned spaced
apart, and/or movabie with respect to each other along a horizontal axis, or an axis
having another orientation.

With respect to the various method steps described it is noted that the order in
which they were presented to be performable is not an order in which the steps
necessarily need to be performed. In particular, the step of drawing a portion of
material into the moulding cavity may in principle aiso be performed after any steps
contributing to the process of shaping and curling the rim for the rim to assume its
final shape. Still, the presented order of all the steps combined or a relative order of
certain individual steps with respect to each other as derivable from the presented
order of all the steps combined can have a certain advantage, wherein it may also be
case that certain steps can be performed consecutively without performing steps that
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were presented as intermediate steps as actual intermediate steps, but rather as
preceding steps, or additional steps.

With respect to the motion of various parts as described, whenever such a
motion is described as a relative motion, either the part that is described to be
movable with respect to another part can be moved while the other part remains
stationary, or kept stationary while the other part is moved. In principle, any relative
motion as described may also performable by the part described as relatively
movable and the other part being moved at the same time. It will be clear that for any
relative movement to be performed, driving means will be present, enabling
respective movable parts to be displaced with respect to each other. For the upper
moulding means as a group to be movable relative to the lower moulding means, a
base will need to be present to which both the upper moulding means and the lower
moulding means are connected, as well as driving means for driving the upper
moulding means and/or lower moulding means relative to said base.

Finally, it is noted that the invention has been described in the context of
plastic containers. It will be clear that the term container is to be construed as to
comprise cups, trays, bowls, and the like, or any type of container that is suitable to
be made using the techniques described.
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CLAIMS

1. Method of manufacturing a plastic container having a curled rim, comprising
the steps of providing a sheet of plastic material (300); drawing a portion (310}
thereof into a mould to form a bottom (310") and wall (310") of the container, leaving
a surrounding portion (320) of material to form a rim of the container; cutting the rim
loose from a remaining portion (330) of material; and curling the rim,

characterised in that in the curling step, an inner part (321) of the rim is supported by
a supporting member {120) while an outer part (322) is pressed by a pressing
member (230) moving relative to the supporting member for the rim to be bent
around the supporting member.

2. Method according to claim 1, wherein the supporting member supports the
inner part from below and the pressing member presses down on the outer part.

3. Method according to one of the preceding claims, wherein the supporting
member comprises a wall part (120) of the mould.

4, Method according to one of the preceding claims, wherein in the curling step,
the inner part is pressed onto the supporting member by an additional pressing
member (220).

5. Method according to one of the preceding claims, wherein preceding the
curling step, the rim is provided with an initial shape.

6. Method according to claim 5, wherein in the initial shaping step, the outer part
of the rim is shaped to comprise a depending edge portion (322").

7. Method according to one of claims 5 and 6, wherein in the initial shaping step,
the rim is provided with a groove (323) separating the inner part from the outer part.

8. Method according to one of claims 5-7, wherein in the initial shaping step, the
outer part is supporied from below by an additional supporting member (130).

9. Method according to claim 8, wherein preceding the curling step, the additional
supporting member is removed from under the outer part.

Converter Mfg., LLC, IPR2024-01435
Exhibit 2007, Page 17



10

15

20

25

30

35

14

10. Method according to one of the preceding claims, wherein in the curling step,
the rim is bent for the outer part to be at least partially positioned under the inner
part.

11.  Method according to claim 10, wherein after bending, the rim is pinched,
preferably in the axial direction, for decreasing a height thereof.

12. Apparatus for manufacturing a plastic container having a curled rim out of a
sheet of plastic material {(300), comprising upper and lower moulding means (100,
200) for receiving therein between the sheet of plastic material, the lower moulding
means (100) comprising a mould (120, 150) for forming a bottom (310") and wall
{310") of the container, the mould having a moulding cavity (110) for receiving a
portion of material to form said bottom and wall, the apparatus further comprising
parts (120, 130, 220, 230) surrounding the moulding cavity for receiving therein
between a surrounding portion of material so as to form a rim (320) of the container,
said parts being movable relative to each other for bending said rim around at least
one of said parts.

13.  Apparatus according to claim 12, the lower moulding means comprising a
supporting member (120) for supporting an inner part (321) of the rim and the upper
moulding means comprising a pressing member (230) for pressing an outer part
(322) of the rim, the supporting member and pressing member being movable
relative to each other for the rim to be bent around the supporting member.

14.  Apparatus according to claim 13, wherein the supporting member comprises a
wall part (120) of the mould.

15.  Apparatus according to one of claims 13 and 14, comprising an additional
pressing member (220) for pressing the inner part of the rim onto the supporting
member.

16.  Apparatus according to one of claims 13-15, comprising an additional
supporting member {130) surrounding the first supporting member.

17.  Apparatus according to claim 16, wherein the additional supporting member is
shaped to provide the rim with an initial shape before bending.

18. Apparatus according to claim 17, wherein the additional supporting member is
shaped to provide the rim with a depending edge portion (322").
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19.  Apparatus according to one of claims 17 and 18, wherein the additional
supporting member is shaped to provide the rim with a region (323) connecting the
inner part to the outer part, said region being configured to deform in a predictable
manner so as for the outer part to be repositioned with respect to the inner part.

20. Apparatus according to one of claims 16 to 19, the additional supporting
member being movable relative to the first supporting member for removing said
additional supporting member from under an outer part of a portion of material to
form a rim of a container.

21.  Apparatus according to one of claims 13 to 20, the pressing member being
movable relative to other members for positioning the outer part of the rim at least
partially under the inner part.

22.  Apparatus according to one of claims 16 to 21, the additional supporting
member being movable relative to at least one pressing member for pinching the rim
after bending.

23. Plastic container having a curled rim, manufactured by a method according to
one of claims 1-11.
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ABSTRACT

A method of manufacturing a plastic container having a curled rim comprises the
steps of providing a sheet of plastic material; drawing a portion thereof into a mould
to form a bottom and wall of the container, leaving a surrounding portion of material
to form a rim of the container; cutting the rim loose from a remaining portion of
material; and curling the rim. In the curling step, an inner part of the rim is supported
by a supporting member while an outer part is pressed by a pressing member

moving relative to the supporting member for the rim to be bent around the
supporting member.
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