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(300) for containers from cellulose fibers. Plurality of wet
moulded products made from the cellulose fibers are pro-
vided. A blow mould (601) pre-heated to an operating
temperature is provided, the blow mould having plurality
of cavities (602) defining the shape of the lids, each of
the plurality of cavities having plurality of ventilation open-
ings (704). The wet moulded products are placed into
the plurality of cavities of the blow mould, a deformable
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material is placed adjacent to the plurality of cavities of
the blow mould, and a pressure is supplied on the de-
formable material at the plurality of cavities of the blow
mould, the supplied pressure causing a simultaneous in-
flation of the deformable material into the shape of the
plurality of cavities thereby pressing the wet moulded
products into the shape of the cavities, the plurality of
ventilation openings acting as an exit for the moisture in
the wet moulded products out of the cavities.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a method and
an apparatus for producing lids from cellulose fibers for
containers.

BACKGROUND OF THE INVENTION

[0002] Lids for containers are well-known in the bev-
erage container industry, e.g. most coffee shops in the
world offer a take away service where a customer re-
ceives his coffee in a container, e.g. a paper cup, with a
lid on top of the cup for sealing the opening of the con-
tainer. Various designs of lids exist, e.g. lids with movable
closing flap as disclosed in US. Pat. No. 4,579,245 or a
lid having a movable cover for the opening as disclosed
in U.S. Pat. No. 4,790.444.

[0003] Most of the lids used today are single-use lids
and are typically made of plastic material, where after
use the lids are typically end up as a waste material.
[0004] The inventor of the present invention has ap-
preciated that there is thus a need for lids that are fully
recyclable and a way of producing such recyclable lids
and has in consequence devised the present invention.

SUMMARY OF THE INVENTION

[0005] It would be advantageous to be able to produce
lids for containers that provide excellent sealing between
the lids and the containers and that at the same time are
fully recyclable and that may be produced at a mass pro-
duction level.

[0006] Moreover, it would be an advantageous to be
able to produce such lids that have similar or the same
appearance as prior art lids that are typically made of
plastic material.

[0007] Ingeneral,theinvention preferably seeks tomit-
igate, alleviate or eliminate one or more of the above
mentioned disadvantages singly or in any combination.
In particular, it may be seen as an object of the present
invention to provide a method of producing lids that
solves the above mentioned problems, or other prob-
lems, of the prior art.

[0008] To better address one or more of these con-
cerns, in a first aspect of the invention a method is pro-
vided of producing lids for containers from cellulose fib-
ers, comprising:

e providing plurality of wet moulded products made
from the cellulose fibers,

e providing a blow mould pre-heated to an operating
temperature, the blow mould comprising plurality of
cavities defining the shape of the lids, each of the
plurality of cavities comprising plurality of ventilation
openings,

* placing the wet moulded products into the plurality
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of cavities of the blow mould,

* placing a deformable material adjacent to the plural-
ity of cavities of the blow mould, and

* supplying a pressure on the deformable material at
the plurality of cavities of the blow mould, the sup-
plied pressure causing a simultaneous inflation of
the deformable material into the shape of the plurality
of cavities thereby pressing the wet moulded prod-
ucts into the shape of the cavities, the plurality of
ventilation openings acting as an exit for the moisture
in the wet moulded products out of the cavities.

[0009] Supplying pressure on the deformable material
into the shape of the cavities of the blow mould, while
the moulded products are in wet state, increases the ther-
mal contact between the moulded products in wet state
and the cavities. This increases the energy transfer from
the cavities into the moulded product in wet state, which
surprisingly leads to an almost instant evaporation of the
moisture from the moulded product through the ventila-
tion openings of the cavities of the blow mould, turning
them into a shell like structure defining the shape of the
lids.

[0010] Due to the flexibility of the deformable film and
the high kinetic energy that will be produced in the de-
formable film due to the supplied pressure vie e.g. air or
hydraulic pressure, the deformable material will impact
on the inner side of the cavities of the blow mould with
such a pressure that the deformable material will press
the wet moulded products at all the surface and surface
spots/areas on the inner side of the cavities, such as all
types of protrusions, boundaries etc. Thus, all kinds of
shapes on the outside of the lids may be done produced,
e.g. any types of outwardly protruding parts such as
mounting portions on the side wall of the lids that connect
the lid to the containers in a manner that seals the lid on
the container can be produced almost instantly.

[0011] The deformable material may be ata room tem-
perature during this, i.e. there may be no need to heat it
up to a higher temperature during the production of the
disposable containers. The deformable material may al-
so be pre-heated to a given operating temperature during
this process.

[0012] Moreover, a single drying and shaping step is
provided to produce the lids at a mass production level
within few seconds time.

[0013] The deformable material may be made of any
type of material that preferably has high elasticity such
as, but not limited to, latex, rubber, or any type of deform-
able plastic material having sufficient elasticity. The thick-
ness of the deformable material may also be adapted to
the type of products being produced, and may e.g. vary
from being a millimeter or even less thick up to few mil-
limeters thick.

[0014] The term ventilation openings may be under-
stood as any type access channels, access slits, or drain-
age channels for the moisture and/or the liquid in the wet
moulded products, that may have any type of cross sec-
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tional shape, e.g. cylindrical, rectangular, elliptical etc.
that interconnect the inside and the outside of the blow
mould. As an example, the diameter of these ventilation
holes/ventilation openings may have a dimension rang-
ing from 1mm to micrometer range such as 50pm.
[0015] In one embodiment, the cellulose fibers is a
plant based cellulose. In one embodiment, the plant
based cellulose is bagasse produced from sugarcane.
Bagasse is 100% biodegradable and compostable and
a bi product of sugar cane fiber which is left after the juice
has been extracted from the sugar cane, but hundred
thousands of tons of bagasse remains to be used yearly.
[0016] Also, due to new processing methods bagasse
has become a very cheap product and thus the value of
bagasse may be increased significantly and therefore a
favorable option is provided for producing lids for con-
tainers using bagasse.

[0017] Further, bagasse is annually renewable as op-
posed to trees that take 7 top 20 years to grow and is
biodegradable as trees.

[0018] More importantly, a 100% environmentally
friendly product is produced that fully recyclable. Also,
due to the property of bagasse, the lids will have at least
the same strength as the lids being used today and similar
if not the same appearance as lids that are e.g. made of
plastic material.

[0019] In one embodiment, the wet moulded products
have a geometry essentially following the geometry of
the interior of the plurality of cavities of the blow mould.
Therisk thatthe wet moulded product comes apartduring
productionisreduced because the wet moulded products
can be sensitive. Therefore, the better they fit into the
cavities the more reliable will the production be.

[0020] In one embodiment, the deformable material
comprises plurality of lid like portions, the step of placing
the deformable material adjacent to the plurality of cav-
ities of the blow mould includes placing the plurality of lid
like portions of the deformable material at least partly into
the plurality of cavities, where supplying the pressure on
the deformable material into the shape of the plurality of
cavities comprises supplying a pressure on the plurality
of the lid like portions of the deformable material causing
a simultaneous inflation of the lid like portions of the de-
formable material into the plurality of cavities of the blow
mould. Accordingly, tens or hundreds of Idis may be pro-
duced within few seconds time. The lid like portions may
in one embodiment have a geometrical shape essentially
following the geometry of the interior of the plurality of
cavities of the blow mould.

[0021] In one embodiment, each of the plurality of cav-
ities comprise two or more portions, where while the lids
are produced each of the two or more portions are in a
closed position, where subsequent to the inflation of the
deformable material into the shape of the plurality of cav-
ities each of the two or more portions of the cavities are
moved from the closed position to an opening position
so as to facilitate the releasing of the produced lids from
the cavities. As an example, each of the cavities may be
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divided into two parts, preferably two identical parts. By
dividing the cavities into such two or more portions it is
possible to produce lids that have outwardly protruding
side potions, e.g. a mounting portions at the side of the
lids that extends out from the sides of the lids, where the
mounting portions may depend from a lower edges of
the side walls of the lids and are adapted for connecting
the lids to the containers in a manner that seals the lids
on the containers.

[0022] Inone embodiment, when supplying a pressure
on the deformable material into the shape of the cavities
of the blow mould the operating temperature of the blow
mould is in the range of 150-250°C, preferably in the
range of 180-220°C.

[0023] In one embodiment, the pressure supplied on
the deformable material is in the range of 20-80bar, pref-
erably between 30-70bar, more preferably between
40-60bar, most preferably around 50bar.

[0024] In one embodiment, the method further com-
prises depositing a film on an inner surface of the pro-
duced lids, where the film comprises an aluminium oxide
film, a silicon oxynitride film or a silicon oxide film. Such
films, e.g. a silicon oxide film, provide a kind of a "nano-
glass" films, which provides an environmentally favorable
barrier needed for e.g. all types of paper cups such as
coffee/tea paper cups between the beverages and the
outer shell structure.

[0025] Thus, the commonly used Polyethelene films
that are glued onto the inside of product shells to provide
such a barrier are no longer needed, but such Polyeth-
ylene films are very difficult to recycle. Thus, utilizing this
type of a coating on the inner side of the product shells
(e.g. paper cup shell) ensures that the disposable product
is fully sustainable and low cost to entry.

[0026] In one embodiment, the wet moulded products
of the pre-defined shape is provided by means of:

* dipping a cellulose fiber mould having a permeable
moulding surface side into the cellulose fibers,

e applying a vacuum to the cellulose fiber mould to
draw cellulose fibers through the permeable surface
side leaving an outwardly or inwardly facing fiber mat
on the permeable moulding surface side, and

* removing the cellulose fiber mould from the cellulose
fibers and subsequently removing the resulting
moulded product of the lid-like shape from the cel-
lulose fiber mould.

[0027] The resulting moulded product of the pre-de-
fined shape of the cellulose fiber mould may subsequent-
ly be placed directly into the plurality of cavities of the
blow mould. The shape of the cellulose fiber mould is
preferably substantially the same as the shape of the
cavities of 6 the blow mould, such that the moulded prod-
ucts in wet form fit directly into the cavities of the blow
mould. This means that the cellulose fiber mould also
has a plurality of cellulose fiber mould cavities having
substantially the same geometrical shape as the cavities
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of the blow mould It is thus possible to move the cellulose
fiber mould, subsequent to removing the cellulose fiber
mould from the cellulose fibers, towards and adjacent to
the blow mould and release the moulded products in wet
form directly into the cavities of the blow mould.

[0028] In asecond aspect of the invention lid for a con-
tainer is provided adapted for holding a flowable sub-
stance, comprising:

e acover adapted to span an opening of an upper por-
tion of the container defined by an upper rim of the
container,

e atop wall,

* aside wall depending from the a peripheral edge of
the top wall,

e amounting portion depending from a lower edge of
the side wall, the mounting portion being adapted for
connecting the lid to the container in a manner that
seals the lid on the container,

whereinthelidis produced by the above mentioned meth-
od.

[0029] Accordingly, an environmentally friendly lid is
provided that is fully recyclable and that is produced from
e.g. bagasse thatis 100% biodegradable and composta-
ble and a bi product of sugar cane fiber.

[0030] In a third aspect of the invention an apparatus
is provided for producing lids for containers from cellulose
fibers, comprising:

* amoulding mechanism (M_M) for providing plurality
of wet moulded products (801a,b) made from the
cellulose fibers,

* means for placing (M_P) the wet moulded products
into plurality of cavities of a blow mould, each of the
plurality of cavities defining the shape of the lids, the
blow mould being pre-heated to an operating tem-
perature, each of the plurality of cavities of the blow
mould comprising plurality of ventilation openings,

* means for placing (M_P’) a deformable material ad-
jacent to the plurality of cavities of the blow mould,

e a pressure mechanism (P_M) for supplying a pres-
sure on the deformable material at the plurality of
cavities of the blow mould, the supplied pressure
causing a simultaneous inflation of the deformable
material into the shape of the plurality of cavities
thereby pressing the wet moulded products into the
shape of the cavities, the plurality of ventilation open-
ings acting as an exit for the moisture in the wet
moulded products out of the cavities.

[0031] The pressure mechanism comprises in one em-
bodiment at least one nozzle or nozzle like part such as
at least one thin steel rod or the like that is connected to
high pressure gas source such as high pressurized air.
[0032] The at least one nozzle like part may be asso-
ciated to a moving mechanism that places the nozzle like
part automatically inside or above the deformable mate-
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rial distantly away from the blow mould. The pressure
mechanism and the flexible material may also be inter-
nally fixed in relation the each other within a housing,
where the deformable material defines of side of the
housing and another side of the housing may be a fixed
material such as a steel plate, and where the pressure
source may be comprised there between.

[0033] The at least one nozzle like part may be oper-
ated such that it blows e.g. highly pressurized gas into
or onto the deformable material resulting in the simulta-
neous expansion of the wet moulded product into the
shape of the blow mould.

[0034] In case the deformable material has a pre-de-
fined shape essential following the shape of the plurality
of cavities of the blow mould, one or more nozzles may
be associated to each of the pre-defined shapes of the
deformable material, such that plurality of localized pres-
sures are supplied. If e.g. the deformable material has a
plurality of lid like portions, the one or more nozzles are
associated to each of these lid like portions.

[0035] In another embodiment, the pressure source
comprises a hydraulic pressure source where any type
of liquid may be used as a pressure source for supplying
a pressure on the deformable material into the shape of
the blow mould.

[0036] Inone embodiment, each of the plurality of cav-
ities comprise two or more portions, where each of the
two or more portions are moveable by a moving system
from a closing position where the lids are produced to an
open position, where the moving system is operated in
away such that subsequent to the inflation of the deform-
able material into the shape of the plurality of cavities
each of the two or more portions of the cavities are moved
from the closed position to an opening position so as to
facilitate the releasing of the produced lids from the cav-
ities.

[0037] In one embodiment, the blow mould comprises
plurality of rows of blow moulds forming a matrix of cav-
ities, and where each of the rows of cavities is defined
by two identical semi-lid like cavity mould rows arranged
opposite to each other, where each of the cavity mould
rows are attached to a moving mechanism thatis adapted
to move them from a closed position to an open position,
and vice verse, from an open position to a closing posi-
tion. Thus a simple solution is provide for releasing mul-
tiple of ready lids simultaneously, but semi-lid like cavity
mould rows may contain tens or hundreds of lids, instead
of e.g. operating the each individual cavity separately.
[0038] In general the various aspects of the invention
may be combined and coupled in any way possible within
the scope of the invention. These and other aspects, fea-
tures and/or advantages of the invention will be apparent
from and elucidated with reference to the embodiments
described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Embodiments of the invention will be described,
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by way of example only, with reference to the drawings,
in which

Figure 1 shows a flow diagram of a method according
to the present invention of producing lids for contain-
ers from cellulose fibers,

Figure 2 shows a flowchart of one embodiment of
providing the wet moulded product,

Figures 3 and 4 depict a side view and a perspective
view of an example of a lid for a container that is
produced by the method according to the present
invention,

Figure 5 depicts where the 300 shown in figure 3 and
4 has been connected to the container,

Figure 6 depicts graphically one embodiment of the
presentinvention of producing lids from cellulose fib-
ers,

Figures 7a-g depicts a cross sectional view of figure
6, and

Figure 8 shows an apparatus according to the
present invention for producing disposable products
from cellulose fibers.

DESCRIPTION OF EMBODIMENTS

[0040] Figure 1 shows a flow diagram of a method ac-
cording to the present invention of producing lids for con-
tainers from cellulose fibers. The cellulose fibers cellu-
lose fibers may plant based cellulose, where the plant
based cellulose may in one embodiment be bagasse pro-
duced from sugarcane.

[0041] In a first step (S1) 101, wet moulded products
made from the cellulose fibers is provided. It is not an
essence of the present invention how the wet moulded
products are provided, but as will be discussed in more
details in relation to figures 2, this may be done using
vacuum forming techniques well known in the art, e.g.
similar to those used for the formation of e.g. egg boxes.
[0042] In a second step (S2) 103, the wet moulded
products are placed into plurality of cavities of a blow
mould, where the cavities define the shape of the lids to
be produced and further have plurality of ventilation
openings. The blow mould is pro-heated to an operating
temperature, which in one embodiment may be in the
range of 150-250°C, preferably in the range of
180-220°C.

[0043] This step of placing the wet moulded products
into the plurality of cavities of the blow mould may in one
embodiment be a fully manual or semi manual process
where on operator places the moulded products in wet
state into the mould, or this may be a fully automatic
process where e.g. a robotic arm and the like puts the
moulded products in wet state it into the cavities of the
blow mould. The ventilation openings may have all kinds
of geometry, having a hole like structure, slits, etc.
[0044] In one embodiment, the wet moulded products
have a geometrical shape essentially following the geo-
metrical shape of the cavities of the blow mould, e.g. such
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that the wet moulded products may have a lid-like shape.
[0045] In a third step (S3) 105, a deformable material
is placed adjacent to or into the cavities of the blow mould
containing the wet moulded products. The deformable
material may be a substantially flat film material or, as
will be discussed in more details later, comprise plurality
of portions each of which having e.g. a pocket like shape
portions or a shape that e.g. substantially matches the
shape of the cavities of the blow mould, e.g. have a lid-
like shape. The deformable material implemented may
be any type of material having preferably high elasticity,
e.g. a solid material that returns to its original shape and
size after the forces deforming them, i.e. in this case the
pressure, have been removed. An example of such ma-
terial is Latex, and any type of plastic materials, rubber
and the like.

[0046] Inafourth step (S4) 107, a pressure is supplied
on the deformable material at the plurality of cavities.
This supplied pressure causes an inflation of the deform-
able material into the shape of the cavities while simul-
taneously pressing the wet moulded products into the
shape of the cavities. The plurality of ventilation openings
actas an exitfor the moisture in the wet moulded products
out of the cavities. The supplied pressure may in one
embodiment be in the range of 20-80bar, preferably be-
tween 30-70bar, more preferably between 40-60bar,
most preferably around 50bar.

[0047] This simultaneous formation of the wet moulded
products into the shape of the cavities of the blow mould
cause an almost instant drying of the moulded products
into a shell like structure having the shape of the lids.
[0048] Supplying such a high pressure on the deform-
able material will ensure that the deformable material,
and thus the wet moulded products, will reach into every
corner, niche and intrusions of the blow mould. This al-
lows shaping the wet moulded product precisely into the
shape of the cavities of the mould such that the resulting
shell structure has a nice and smooth shape looking sim-
ilar or identical to a texture of e.g. plastic lids that are
commonly used today. The intrusions may as an example
be a logo and/or any type of registered trademark text
symbols.

[0049] Moreimportantly, this drying process takes only
around second (or even less), which is only a fraction of
the time needed to produce a shell-like product from a
wet moulded with prior art methods.

[0050] In one embodiment, the method according to
the present invention may further comprise a further op-
tional step (S5) 109 of depositing a film on an inner sur-
face of the moulded products, where the film may com-
prise an aluminium oxide film, or a silicon oxynitride film
or a silicon oxide film. Such a film acts as a "nano-glass"
film, which provides an environmentally favorable barrier
and/or isolation.

[0051] Figure 2 shows a flowchart of one embodiment
of providing the wet moulded products discussed in re-
lation to figure 1.

[0052] Inafirststep (S1°) 301, a cellulose fibers mould
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having a permeable moulding surface side is dipped into
cellulose fibers, preferably plant based cellulose which
is preferably bagasse produced from sugarcane.
[0053] Inasecondstep (S2’) 303, a vacuum is applied
to the inner side of the cellulose fibers mould to draw
cellulose fibers through the permeable surface side leav-
ing an outwardly or inwardly facing fiber mat on the per-
meable moulding surface side.

[0054] In a third step (S3’) 305, the cellulose fibers
mould is removed from the cellulose fibers and subse-
quently the resulting wet moulded products are removed
from the cellulose fibers mould. This may e.g. be done
by removing and placing the wet moulded products di-
rectly into the cavities of the blow mould as discussed in
relation to figure 1. As an example, the cellulose fibers
mould may be carried by a robotic arm that may e.g.
place the cellulose fibers mould adjacent to the blow
mould while keeping an under pressure of the blow mould
preventing that the wet moulded products fall out of the
cellulose fibers mould. By positioning the cellulose fibers
mould directly above the blow mould, the pressure of the
cellulose fibers mould may be released causing the wet
moulded products to fall directly into the cavities.
[0055] Figures 3 and 4 depict a side view (figure 3) and
a perspective view (figure 4) of an example of a lid for a
container that is produced by the method according to
the present invention, where the lid comprises a cover
301, a top wall 306, a side wall 302, a mounting portion
304 and a generally annual skirt 305, where the top wall,
the side wall, the mounting portion and the annual skirt
are a single integral part.

[0056] The cover 301 is adapted to span an openings
of an upper portion of the container defined by an upper
rim of the container having the side wall 302 depending
from the a peripheral edge of the top wall 306, where the
mounting portion 304 is depending from a lower edge
303 of the side wall 302. The mounting portion 304 is
adapted for connecting the lid 300 to the container in a
manner that seals the lid 300 on the container so as to
prevent leakage of the container content between the lid
300 and the when the lid is positioned on the container.
The annual skirt 305 is adapted to facilitate positioning
the lid 300 on the container and to remove the lid 300
from the container.

[0057] Figure 5 depicts where the lid 300 shown in fig-
ure 3 and 4 has been connected to the container 501,
which may e.g. be a container for a hot beverage such
as coffee, tee etc.

[0058] Figure 6 depicts graphically one embodiment
of the present invention of producing lids from cellulose
fibers.

[0059] A female blow mould 601 is provided compris-
ing plurality of lid-like cavities 602. The female blow
mould is typically, during use, preheated to an operating
temperature such as, but not limited to, 180-220°C,
where the plurality of lid-like cavities 602 have ventilation
openings (not shown here).

[0060] As discussed in relation to figures 1 and 2,
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moulded products in wet state are provided where the
moulded products preferably have a lid-like shape or a
shape that essentially follows the shape of the cavities
602. This may be done manually, semi manually or fully
automatically as discussed previously, where e.g. the
moulded products in wet state may be released from a
cellulose fibers mould (not shown) directly into the cavi-
ties 602 of the blow mould 601.

[0061] A deformable material 603 is provided compris-
ing plurality of lid-like portions 604 having a shape similar
to the shape of the cup like or pocket like cavities 602.
Shown is also an upper coverage 605, but the deformable
material 603 and this upper coverage may me a single
unit. As will be discussed later, plurality of pressure
means such as plurality of nozzles may be provided with-
in an interior between the deformable material 603 and
this upper coverage 605.

[0062] The movement of the deformable material 604
having the lid-like portions 604 and the upper coverage
may be operated by a robotic arm or system.

[0063] As will be discussed in more details in relation
to figure 7 and is not shown here, each of the plurality of
cavities may comprise two or more portions, preferably
two identical portions, which when put together form the
cavities defining the shape of the lids. As an example,
each of the three rows of cavities shown here may be
formed by two moulds of three semi-lid mould like cavities
arranged opposite to each other, where each of these
are attached to a moving mechanism that is adapted to
move the each of the three rows of cavities (the number
of raws can of course be more or less than three) together
to a closing position as shown here, or to an open position
as will be discussed in more details later in relation to
figure 7.

[0064] Figures 7a-g depicts a cross sectional view of
figure 6 showing only two of the three rows of cavities.
The number of rows may me be more or less than three
as shown in figure 6.

[0065] Each of the cavities is further provided with ven-
tilation openings 704 for providing an access for mois-
ture/liquid out of the cavities to the surroundings. This
will be discussed in more details later.

[0066] Figure 7a shows where the wet moulded prod-
ucts (701a,b) made from the cellulose fibers are released
asindicated by an arrow 701 from a cellulose fibers mould
(not shown) into the cavities of the blow mould 602. The
left side 602a and the right side 602b define one row of
cavities as shown in figure 6 and are preferably a single
piece, respectively. The same applies for the left and
right side of the cavities 602c,d.

[0067] These semi-lid like cavities are attached to a
moving system 710 that may be operated by a control
unit (not shown) that operates the cavities from being in
an open position to a closing position (as shown in figure
6), and vice versa. As shown here, the semi-lid like cav-
ities may be attached to the moving system for enabling
this back and for movement of the left and right side of
the cavities for the three rows of cavities.
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[0068] As shown in figure 7a, when releasing the wet
moulded products (701a,b) into the blow cavities 602 of
the blow mould, the cavities may be in an open position
as shown here.

[0069] Figure 7b shows where subsequenttoreleasing
the wet moulded products in the cavities the cavities are
moved from the open position to a closing position as
indicated by arrows 709.

[0070] Figure 7e depicts where the plurality of lid-like
portions 704 of the flexible material is placed into the wet
moulded products. In this embodiment, each of the lid-
like portions 704 is associated with nozzles 706 that are
connected to a pressure mechanism 705 (not shown).
[0071] Figure 7d depicts where pressure is supplied
by the pressure mechanism through the nozzles causing
a simultaneous inflation of the deformable material into
the shape of the plurality of cavities thereby pressing the
wet moulded products into the shape of the cavities as
indicated by arrows 708.

[0072] As already discussed in relation to figure 1, the
blow mould is pre-heated to an operation temperature,
e.g. between 180-220°C. Thus, supplying a pressure of
e.g. 40-60bar on the deformable material into the shape
of the cavities of the blow mould, while the moulded prod-
ucts are in wet state the thermal contact between the
moulded products in wet state and the cavities is in-
creased. This increases the energy transfer from the cav-
ities into the moulded product in wet state, which surpris-
ingly leads to an almost instant evaporation of the mois-
ture from the moulded product through the ventilation
openings 704 of the cavities of the blow mould, turning
them into a shell like structure defining the shape of the
lids as shown in figure 7e.

[0073] Figure 7f shows where the blow mould are
moved from the closing position to the opening position
for releasing the lids out of the cavities. The blow mould
may first (not shown here) be rotated 180° to facilitate
the releasing of the lids out of the blow mould

[0074] In one embodiment, the blow mould may be
cooled down before releasing the resulting lids out of the
cavities of the blow mould.

[0075] Figure7gshowsthe resultinglids, buttens, hun-
dreds or thousands of such 100% environmentally friend-
ly lids may be produced that are fully recyclable.

[0076] Figure 8 shows an apparatus 800 according to
the present invention for producing lids for containers
from cellulose fibers, comprising a moulding mechanism
(M_M) 801 for providing plurality of wet moulded products
of a pre-defined shape. The moulding mechanism may
e.g. comprise a robotic arm attached/mounted to a cel-
lulose fibers mould (not shown) discussed in relation to
figure 2. The apparatus 800 further comprises means for
placing (M_P) 802, which may be the above mentioned
robotic arm, the wet moulded products into plurality of
cavities (see e.g. 602 in figure 6) of a blow mould (e.g.
601 in figure 6), where the blow mould is pre-heated to
an operating temperature as e.g. discussed previously,
each of the plurality of cavities of the blow mould com-
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prising plurality of ventilation openings. The apparatus
further comprises means for placing (M_P’) 803 a de-
formable material adjacent to the plurality of cavities of
the blow mould, but this may e.g. be done by the above
mentioned robotic arm, and a pressure mechanism
(P_M) 804 for supplying a pressure on the deformable
material at the plurality of cavities of the blow mould. The
pressure causes a simultaneous inflation of the deform-
able material into the shape of the plurality of cavities
thereby pressing the wet moulded product into the shape
of the cavities, the plurality of ventilation openings acting
as an exit for the moisture in the wet moulded products
out of the cavities. The pressure means may as an ex-
ample be the one discussed in relation to figure 7.
[0077] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, suchillustration and description are to be considered
illustrative or exemplary and not restrictive; the invention
is not limited to the disclosed embodiments. Other vari-
ations to the disclosed embodiments can be understood
and effected by those skilled in the art in practicing the
claimed invention, from a study of the drawings, the dis-
closure, and the appended claims. In the claims, the word
"comprising" does not exclude other elements or steps,
and the indefinite article "a" or "an" does not exclude a
plurality. The mere fact that certain measures are recited
in mutually different dependent claims does not indicate
that a combination of these measured cannot be used to
advantage.

Claims

1. A method of producing lids (706s, 706b) for contain-
ers from cellulose fibers, comprising:

« providing (101) plurality of wet moulded prod-
ucts (701s,b) made from the cellulose fibers,

« providing a blow mould (601) pre-heated to an
operating temperature, the blow mould compris-
ing plurality of cavities (602) defining the shape
of the lids, each of the plurality of cavities com-
prising plurality of ventilation openings,

* placing (103) the wet moulded products into
the plurality of cavities of the blow mould,

* placing (105) a deformable material (604) ad-
jacent to the plurality of cavities of the blow
mould, and

* supplying (107) a pressure on the deformable
material at the plurality of cavities of the blow
mould, the supplied pressure causing a simul-
taneous inflation of the deformable material into
the shape of the plurality of cavities thereby
pressing the wet moulded products into the
shape of the cavities, the plurality of ventilation
openings acting as an exit for the moisture in
the wet moulded products out of the cavities.
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The method according to claim 1, wherein the cellu-
lose fibers is a plant based cellulose.

The method according to claim 2, wherein the plant
based cellulose is bagasse produced from sugar-
cane.

The method according to any of the preceding
claims, wherein the wet moulded products have a
geometry essentially following the geometry of the
interior of the plurality of cavities of the blow mould.

The method according to any of the preceding
claims, wherein the deformable material comprises
plurality of lid like portions, the step of placing the
deformable material (403) adjacent to the plurality
of cavities of the blow mould includes placing the
plurality of lid like portions of the deformable material
atleast partly into the plurality of cavities, where sup-
plying the pressure on the deformable material into
the shape of the plurality of cavities comprises sup-
plying a pressure on the plurality of the lid like por-
tions of the deformable material causing a simulta-
neous inflation of the lid like portions of the deform-
able material into the plurality of cavities of the blow
mould.

The method according to any of the preceding
claims, wherein each of the plurality of cavities com-
prise two or more portions (602a,b, 601c,d), where
while the lids are produced each of the two or more
portions are in a closed position, where subsequent
to the inflation of the deformable material into the
shape of the plurality of cavities each of the two or
more portions of the cavities are moved from the
closed position to an opening position so as to facil-
itate the releasing of the produced lids from the cav-
ities.

The method according to any of the preceding
claims, wherein when supplying a pressure on the
deformable material into the shape of the cavities of
the blow mould the operating temperature of the blow
mould is in the range of 150-250°C, preferably in the
range of 180-220°C.

The method according to any of the preceding
claims, wherein the pressure supplied on the deform-
able material is in the range of 20-80bar, preferably
between 30-70bar, more preferably between
40-60bar, most preferably around 50bar.

The method according to any of the preceding
claims, further comprising depositing a film (109) on
an inner surface of the produced lids, where the film
comprises an aluminium oxide film, a silicon oxyni-
tride film or a silicon oxide film.
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10. The method according to any of the preceding

claims, wherein the wet moulded products of the pre-
defined shape is provided by means of:

« dipping a cellulose fiber mould having a per-
meable moulding surface side into the cellulose
fibers (201),

« applying a vacuum to the cellulose fiber mould
to draw cellulose fibers through the permeable
surface side leaving an outwardly or inwardly
facing fiber mat on the permeable moulding sur-
face side (203), and

* removing the cellulose fiber mould from the
cellulose fibers and subsequently removing the
resulting moulded product of the lid-like shape
from the cellulose fiber mould (205).

11. A lid (300) for a container (501) adapted for holding

a flowable substance, comprising:

+ a cover (301) adapted to span an opening of
an upper portion of the container defined by an
upper rim of the container,

+ a top wall (306),

+ a side wall (302) depending from the a periph-
eral edge of the top wall (306),

* amounting portion (304) depending from a low-
eredge (303) ofthe side wall (302), the mounting
portion being adapted for connecting the lid
(300) to the container (501) in a manner that
seals the lid (300) on the container (501),

wherein the lid (300) is produced by the method ac-
cording to any of the claims 1-11.

12. An apparatus (800) for producing lids for containers

from cellulose fibers, comprising:

* a moulding mechanism (M_M) (801) for pro-
viding plurality of wet moulded products made
from the cellulose fibers,

*means forplacing (M_P) (802) the wetmoulded
products into plurality of cavities of a blow mould
(601), each of the plurality of cavities (602) de-
fining the shape of the lids, the blow mould being
pre-heated to an operating temperature, each
of the plurality of cavities of the blow mould com-
prising plurality of ventilation openings,

* means for placing (M_P’) (803) a deformable
material (604) adjacent to the plurality of cavities
of the blow mould,

 a pressure mechanism (P_M) (804) for sup-
plying a pressure on the deformable material at
the plurality of cavities of the blow mould, the
supplied pressure causing a simultaneous infla-
tion of the deformable material into the shape of
the plurality of cavities thereby pressing the wet
moulded products into the shape of the cavities,



13.

14.
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the plurality of ventilation openings acting as an
exitfor the moisture in the wet moulded products
out of the cavities.

The apparatus according to claim 12, wherein each
of the plurality of cavities comprise two or more por-
tions (602a,b), where each of the two or more por-
tions are moveable by a moving system from a clos-
ing position where the lids are produced to an open
position,

where the moving system is operated in a way such
that subsequent to the inflation of the deformable
material into the shape of the plurality of cavities each
of the two or more portions of the cavities are moved
from the closed position to an opening position so
as to facilitate the releasing of the produced lids from
the cavities.

The apparatus according to claim 12 or 13, wherein
the blow mould comprises plurality of rows of blow
moulds forming a matrix of cavities, and where each
of the rows of cavities is defined by two identical
semi-lid like cavity mould rows arranged opposite to
each other, where each of the cavity mould rows are
attached to a moving mechanism that is adapted to
move them from a closed position to an open posi-
tion, and vice verse, from an open position to a clos-
ing position.

10

15

20

25

30

35

40

45

50

55

16



EP 3 081 693 A1

S1

\/— 101

h 4

S2

\/’ 103

y

S3

s

v

S4

w7

A 4

S5

\/_ 109

FIG.

1

51

\'f 201

S2'

\/_ 203

53'

s

FIG. 2

10



EP 3 081 693 A1

/306

\ \ Y, 301
\ 302

FIG. 5

1"




EP 3 081 693 A1

605

603

604

FIG. 6

12



EP 3 081 693 A1

710

704

FIG. 7c

13




EP 3 081 693 A1

= — Y .

= = =

(1 — 3 1

—a — [—

| a— = | ——

‘ ) —

[rn—— 1

= == —

j—= —

o= Y v R e § £
=\ /] = = \ / =
— j v - Serrrrerd
L | m— —=J —
c—/ — — —/
— | s WY s—  s—
it | — ——— ——"
C— — —
| e—]  ommmm—|  e—1 —
| e | Ce—] (—— —D
—— f eme—  e— —
— —  s— |
——) = —_—
——706a —/ 706b l N

]

7063

N

14



EP 3 081 693 A1

P

800

_--.-q-_f
T Tivhae wepe el t0 8
PSP

A o e e L R e e et el
iyl A e Sev i o i TR T T R P TN

FIG. 8

15



10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 3 081 693 A1

Application Number

EP 15 00 1100

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
E WO 2015/056276 Al (EMERY SILFURTUN INC 1-10, INV.
[CA]; JONSSON FRIDRIK RAGNAR [IS]) 12-14 D21J3/10
23 April 2015 (2015-04-23) D21J7/00
* claims; figures *
X WO 20137192260 Al (PEPSICO INC [US]) 1-8,10,
27 December 2013 (2013-12-27) 12-14
* paragraphs [0028] - [0033], [0038] -
[0041], [0058]; figures *
X WO 2010/124300 Al (SEANET DEV INC [US]; 11

PIERCE DAVID [US]; URQUHART EDWARD [US])
28 October 2010 (2010-10-28)

* paragraphs [0049] - [0053]; figures 9a-f
*

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

D21J

Place of search

Munich

Date of completion of the search

19 June 2015

Examiner

Pregetter, Mario

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

16




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 081 693 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 15 00 1100

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

19-06-2015
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2015056276 Al 23-04-2015 NONE
WO 2013192260 Al 27-12-2013  NONE
WO 2010124300 Al 28-10-2010 US 2010294448 Al 25-11-2010
WO 2010124300 Al 28-10-2010

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

17



EP 3 081 693 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 4579245 A [0002] * US 4790444 A [0002]

18



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

