
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

08
1 

69
1

A
1

TEPZZ¥Z8_69_A_T
(11) EP 3 081 691 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
19.10.2016 Bulletin 2016/42

(21) Application number: 15001101.3

(22) Date of filing: 16.04.2015

(51) Int Cl.:
D21J 3/00 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA

(71) Applicant: Emery Silfurtun Inc
Markham Ontario L3R 2Z5 (CA)

(72) Inventor: Jonsson, Fridrik Ragnar
101 Reykjavik (IS)

(74) Representative: Reynaldsson, Gudmundur
Postbox 48
212 Gardabaer (IS)

(54) A METHOD OF PRODUCING BOTTLE CAPS FROM CELLULOSE FIBERS

(57) This invention relates to a method and a system
of producing bottle caps (205) for use with a bottle having
a threaded neck (301) opening into the bottle, where the
bottle cap is produced from cellulose fibers. Cap-like wet
moulded products made from the cellulose fibers are pro-
vided and placed into a heated female die comprising
plurality of cavities defining the shape of the bottle caps
to be produced. Heated elongated structures with the
external threads are provided having an outer diameter

being less than the inner diameter of the cavities of the
female mould. The elongated structures with the external
threads are screwed into the moulded products while the
moulded products are in a wet state towards bottom sec-
tions of the plurality of cavities up to a pre-defined posi-
tion, and subsequently un-screwed out front the moulded
products, the screwing and the unscrewing of the elon-
gated structure being adapted to produce the thread on
inner surface sides of the bottle caps.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method of
producing bottle caps for use with a bottle having a
threaded neck opening into the bottle.

BACKGROUND OF THE INVENTION

[0002] There is a general environmental desire to re-
duce the amount of waste generated, and to re-use or
recycle waste materials where possible. Some develop-
ment has in the past years been taking place is producing
environmental products such as containers and plates.
[0003] Today’s bottle caps are made of plastic mate-
rial, which after use commonly end up as a waste mate-
rial.
[0004] The inventor of the present invention has ap-
preciated that there is thus a need for bottle caps that
are fully recyclable and a way of producing such recycla-
ble bottle caps and has in consequence devised the
present invention.

SUMMARY OF THE INVENTION

[0005] It would be advantageous to be able to produce
bottle caps from cellulose fibers in a more efficient and
environmentally friendly way at amass production level.
[0006] In general, the invention preferably seeks to mit-
igate, alleviate or eliminate one or more of the above
mentioned disadvantages singly or in any combination.
[0007] In particular, it may be seen as an object of the
present invention to provide a method of producing bottle
caps from cellulose fibers that solves the above men-
tioned problems, or other problems, 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 bottle caps for use with a bottle having
a threaded neck opening into the bottle, where the bottle
cap is produced from cellulose fibers, the method com-
prising:

• providing cap-like wet moulded products made from
the cellulose fibers,

• placing the cap-like wet moulded products into a
heated female die comprising plurality of cavities de-
fining the shape of the bottle caps to be produced,

• providing heated elongated structures with external
threads having an outer diameter being less than the
inner diameter of the cavities of the female mould,

• screwing the elongated structures with the external
threads into the moulded products while the moulded
products are in a wet state towards bottom sections
of the plurality of cavities up to a pre-defined position,
and

• un-screwing the elongated structures with the exter-
nal threads out from the moulded products, the

screwing and the unscrewing of the elongated struc-
ture with the external threads being adapted to pro-
duce the thread on inner surface sides of the bottle
caps.

[0009] Accordingly, a very simple method is provided
that is capable of producing recyclable bottle caps in an
efficient manner at a mass product level, where the step
of providing the cap-like wet moulded products until the
bottle caps have been produced takes only several sec-
onds.
[0010] The term cap-like wet moulded products may
according to the present invention be understodd a prod-
uct, e.g. cylindrical shaped, that is open in one end and
closed in the other end. The inner shape may have a
cylindrical shape. The outer shape should not be con-
strued as being limited to a cylindrical shaped, the outer
shape can have any kind of shape, e.g. rectangular, tri-
angular etc..
[0011] In one embodiment, the cellulose fibers is a
plant based cellulose, where the plant based cellulose
may in one embodiment be bagasse produced from sug-
arcane. Bagasse is 100% biodegradable and composta-
ble 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.
[0012] Also, due to new processing methods bagasse
has become an inexpensive 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.
[0013] Further, bagasse is annually renewable as op-
posed to trees that take 7 top 20 years to grow and is
biodegradable as trees.
[0014] More importantly, a 100% environmentally
friendly product is produced that is fully recyclable. Also,
due to the property of bagasse, the sturdiness in the prod-
ucts will be increased compared to conventional products
made from paper pulp.
[0015] In one embodiment, the female die is heated to
a temperature between 160°C to 220°C.
[0016] In one embodiment, the elongated structure is
heated to a temperature between 160°C to 220°C. The
elongated structures with the external threads may com-
prise a cylindrical rod incised with one or more helical or
advancing spiral threads, as a lead screw or worm screw.
[0017] When screwing the elongated structures with
the external threads into the cup-like wet moulded prod-
ucts inner threads are defined on an inner side of the
moulded products, and when un-screwing the elongated
structures with the external threads out of the moulded
products it is preferred that the elongated structures with
the external threads follow these inner threads, i.e. it is
preferred that the pulling force that is applied when mov-
ing the elongated structures with the external threads out
of the moulded products is such that the elongated struc-
tures with the external threads follow the same inner
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threads as defined when screwing the threads into the
moulded products.
[0018] In one embodiment, the method further com-
prises halting the elongated structures with the external
threads upon reaching the pre-defined position for a pre-
defined time period. This may be of advantage if the time
it takes to screw and un-screw the elongated structures
with the external threads is not sufficient to fully dry the
cap-like moulded products in the heated female die.
[0019] In one embodiment, the time of screwing and
un-screwing the elongated structures with the external
threads is selected such that cap-like moulded products
are fully dried. As an example, the un-screwing process
may be operated at a slower mode than the screwing
process, so as to ensure that after completing un-screw-
ing the elongated structures with the external threads out
of the moulded products they are fully dry.
[0020] It may also be possible to leave the resulting
bottle caps in the heated female die until they are fully
dried, e.g. for several seconds or even more, depending
among other things on the thickness of the bottle caps.
[0021] In one embodiment, at least one of the elongat-
ed structures with the external threads and the plurality
of cavities in the female mould comprise plurality of ven-
tilation openings adapted to provide access for the mois-
ture in the wet moulded products. A more efficient drying
of the cap-like moulded products is provided.
[0022] In one embodiment, the pre-defined position is
a position adjacent to the bottom sections of the plurality
of cavities.
[0023] In one embodiment, the step of providing the
cap-like wet moulded products made from the cellulose
fibers comprises:

• moving a male or female shaped forming mould de-
fining the shape of the wet moulded products into
pulp containing the cellulose fibers, and

• supplying vacuum to the forming mould so as to draw
pulp through the permeable surface side leaving out-
wardly facing the cap-like wet moulded products at
the permeable surface side.

[0024] Accordingly, an effective process is provided to
obtain the plurality of cap-like wet moulded products. The
male or female shaped forming mould are typically made
of a wire mesh that is commonly used today in processed
for producing disposable products.
[0025] In a second aspect of the invention, a bottle cap
having an inner thread for use with a bottle having a
threaded neck opening into the bottle is provided, where
the bottle cap is produced by the above mentioned meth-
od steps. Accordingly, a bottle cap is provided that may
be used on any type of bottles, preferably any types of
recyclable bottles, and that is fully recyclable.
[0026] In a third aspect of the invention, system for
producing bottle caps for use with a bottle having a
threaded neck opening into the bottle is provided, where
the bottle cap is produced from cellulose fibers, the sys-

tem comprising:

• means for providing cap-like wet moulded products
made from the cellulose fibers,

• means for placing the cap-like wet moulded products
into a heated female die comprising plurality of cav-
ities defining the shape of the bottle caps to be pro-
duced,

• plurality of heated elongated structures with external
threads having an outer diameter being less than the
inner diameter of the cavities of the female mould,

• means for screwing the elongated structures with
the external threads into the moulded products while
the moulded products are in a wet state towards bot-
tom sections of the plurality of cavities up to a pre-
defined position, and

• means for un-screwing the elongated structures with
the external threads out from the moulded products,
the screwing and the unscrewing of the elongated
structure being adapted to produce the thread on
inner surface sides of the bottle caps.

[0027] In one embodiment, the means for providing
cap-like wet moulded products made from the cellulose
fibers comprises a robotic arm and a forming mould
mounted to the robotic arm comprising a male or female
permeable surface side, where the robotic arm is adapted
to:

• move the forming mould into pulp containing the cel-
lulose fibers, and

• supply vacuum to the forming mould so as to draw
pulp through the permeable surface side leaving the
outwardly facing cap-like wet moulded products at
the permeable surface side of the male or female
forming mold have.

[0028] In one embodiment, the means for placing the
cap-like wet moulded products into the heated female
die comprises moving the forming mould towards the
heated female and releasing the cap-like wet moulded
products into the heated female die.
[0029] In one embodiment, the means for screwing and
un-screwing the elongated structures with the external
threads comprises a drill system controlled by a control
unit. This drill system could as an example comprise plu-
rality of rotatable spouts and where each of the heated
elongated structures with the external threads are at-
tached to the spouts, respectively. The heating may in
one embodiment originate from a heating source that via
the drill pressing system.
[0030] 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.

3 4 



EP 3 081 691 A1

4

5

10

15

20

25

30

35

40

45

50

55

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Embodiments of the invention will be described,
by way of example only, with reference to the drawings,
in which

Figure 1 shows a flow diagram of method according
to the present invention of producing bottle caps for
use with a bottle having a threaded neck opening
into the bottle,
Figure 2 shows a where the cap-like wet moulded
products have been placed into heated female die
comprising plurality of cavities defining the shape of
the bottle caps to be produced,
Figure 3 shows a zoomed up view of a single elon-
gated structure showing in more details the external
thread,
Figure 4 shows a front view of the embodiment in
figure 2,
Figure 5a-d depict graphically the process producing
the bottle caps, starting with the scenario shown in
figure 4,
Figure 6 show an example of a produced bottle cap
502 that may be produced in the process depicted
in figure 5, and
Figure 7 depicts graphically a system 700 according
to the present invention for producing bottle caps for
use with a bottle having a threaded neck opening
into the bottle, where the bottle cap is produced from
cellulose fibers.

DESCRIPTION OF EMBODIMENTS

[0032] Figure 1 shows a flow diagram of method ac-
cording to the present invention of producing bottle caps
for use with a bottle having a threaded neck opening into
the bottle, where the bottle cap is produced from cellulose
fibers. The cellulose fibers may in one embodiment be
plant based cellulose, where the plant based cellulose is
bagasse produced from sugarcane.
[0033] In step S1 101, cap-like wet moulded products
are provided made from the cellulose fibers.
[0034] The step of providing the cap-like wet moulded
products made from the cellulose fibers comprises in one
embodiment moving a male or female shaped forming
mould defining the shape of the wet moulded products
into pulp containing the cellulose fibers, and supplying
vacuum to the forming mould so as to draw pulp through
the permeable surface side leaving outwardly facing the
cap-like wet moulded products at the permeable surface
side.
[0035] In step S2 102, the cap-like wet moulded prod-
ucts are placed into a heated female die comprising plu-
rality of cavities defining the shape of the bottle caps to
be produced. The temperature of the heated die may in
one embodiment be in the range of 160°C to 220°C.
[0036] In step S3 103, heated elongated structures
with external threads are provided having an outer diam-

eter being less than the inner diameter of the cavities of
the female mould. The temperature of the elongated
structure may in one embodiment be in the range 160°C
to 220°C.
[0037] In step S4 104, the elongated structures with
the external threads are screwed into the moulded prod-
ucts while the moulded products are in a wet state to-
wards bottom sections of the plurality of cavities up to a
pre-defined position. The pre-defined position is prefer-
ably a position adjacent to the bottom of the heated die.
[0038] In step S5 105, the elongated structures with
the external threads are un-screwed out from the mould-
ed products, the screwing and the unscrewing of the elon-
gated structure being adapted to produce the thread on
inner surface sides of the bottle caps.
[0039] Figure 2 shows a where the cap-like wet mould-
ed products 203 have been placed into heated female
die comprising plurality of cavities 202 defining the shape
of the bottle caps to be produced.
[0040] Shown is also plurality of heated elongated
structures 205 with the external threads having an outer
diameter being less than the inner diameter of the cavities
of the female mould. The plurality of heated elongated
structures with the external threads 205 are arranged in
a matrix corresponding to the arrangement of the plurality
of cavities 202 and be operated by a drill system (not
shown here) that allows the above mentioned screwing
and un-screwing of the elongated structures with the ex-
ternal threads 205.
[0041] The embodiment shown here may also be con-
sidered as if a male die 204 is provided comprise the
plurality of the elongated structures with the external
threads 205.
[0042] The female die 201 and the male die 204 (or
the plurality of the elongated structures with the external
threads 205) are connected to a heat source (H_S) 206
that operates the temperature of the elongated structures
with the external threads 205 and the female die 201.
[0043] Figure 3 shows a zoomed up view of a single
elongated structure 205 showing in more details the ex-
ternal thread 301.
[0044] Figure 4 shows a front view of the embodiment
in figure 2, showing where the plurality of the elongated
structures with the external threads 205 are placed ad-
jacent to the cavities of the female die 202 where each
of the elongated structures with the external threads 205
are facing the cap-like wet moulded products 203.
[0045] Figure 5a-d depict graphically the process pro-
ducing the bottle caps, starting with the scenario shown
in figure 4, showing where the elongated structures with
the external threads 205 are positioned adjacent to the
cap-like wet moulded products 203 (figure 5a), where the
elongated structures with the external threads 205 are
subsequently screwed into the cap-like wet moulded
products (figure 5b) in a rotational direction as indicated
by arrows 501 (the direction could just as well be oppo-
site, depending on the external thread).
[0046] Upon reaching a target position, which prefer-
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ably is in the proximity to bottom parts of the wet moulded
products, the rotation direction of the elongated struc-
tures with the external threads is reversed as indicated
by arrow 501 and the elongated structures with the ex-
ternal threads are un-screwed and moved in the opposite
direction as indicated by arrow 503, but preferably such
that the elongated structures with the external threads
follow the inner threads defined in the moulded products
when during the screwing process.
[0047] The downward movement as indicated by arrow
502 and the upward movement as indicated by arrow
503 may achieved using a robotic are and the like, where
the speed of the movement may be adapted to the
threads of the elongated structures such that the un-
screwing follows the inner threads defined during screw-
ing the elongated structures into the wet moulded prod-
ucts 203.
[0048] Figure 6 show an example of a produced bottle
cap 502 that may be produced in the process depicted
in figure 5, having an open end 601 and cylindrical outer
surface wall 602 and an inner thread 503.
[0049] Figure 7 depicts graphically a system 700 ac-
cording to the present invention for producing bottle caps
for use with a bottle having a threaded neck opening into
the bottle, where the bottle cap is produced from cellulose
fibers.
[0050] The system comprises means (M1) 701 for pro-
viding cap-like wet moulded products made from the cel-
lulose fibers, means (M2) 702 for placing the cap-like wet
moulded products into a heated female die comprising
plurality of cavities defining the shape of the bottle caps
to be produced, plurality of heated elongated structures
(E_S) 704 with external threads having an outer diameter
being less than the inner diameter of the cavities of the
female mould, means (M3) 703 for screwing the elongat-
ed structures with the external threads into the moulded
products while the moulded products are in a wet state
towards bottom sections of the plurality of cavities up to
a pre-defined position, and means for un-screwing the
elongated structures (M_S_U) 705 with the external
threads out from the moulded products, the screwing and
the unscrewing of the elongated structure being adapted
to produce the thread on inner surface sides of the bottle
caps.
[0051] In one embodiment, the means for providing
cap-like wet moulded products made from the cellulose
fibers comprises a robotic arm and a forming mould
mounted to the robotic arm comprising a male or female
permeable surface side, where the robotic arm is adapted
to:

• move the forming mould into pulp containing the cel-
lulose fibers, and

• supply vacuum to the forming mould so as to draw
pulp through the permeable surface side leaving the
outwardly facing cap-like wet moulded products at
the permeable surface side of the male or female
forming mold have.

[0052] In one embodiment, the means for placing the
cap-like wet moulded products into the heated female
die comprises moving the forming mould towards the
heated female and releasing the cap-like wet moulded
products into the heated female die.
[0053] In one embodiment, the means for screwing and
un-screwing the elongated structures with the external
threads comprises a drill system controlled by a control
unit.
[0054] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, such illustration 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 bottle caps for use with a
bottle having a threaded neck opening into the bottle,
where the bottle cap is produced from cellulose fib-
ers, the method comprising:

• providing (101) cap-like wet moulded products
made from the cellulose fibers,
• placing (102) the cap-like wet moulded prod-
ucts into a heated female die comprising plurality
of cavities defining the shape of the bottle caps
to be produced,
• providing (103) heated elongated structures
with the external threads having an outer diam-
eter being less than the inner diameter of the
cavities of the female mould,
• screwing (104) the elongated structures with
the external threads into the moulded products
while the moulded products are in a wet state
towards bottom sections of the plurality of cav-
ities up to a pre-defined position, and
• un-screwing (105) the elongated structures
with the external threads out from the moulded
products, the screwing and the unscrewing of
the elongated structure being adapted to pro-
duce the thread on inner surface sides of the
bottle caps.

2. The method according to any of the preceding
claims, wherein the cellulose fibers is a plant based
cellulose.
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3. The method according to claim 2, wherein the plant
based cellulose is bagasse produced from sugar-
cane.

4. The method according to any of the preceding
claims, wherein the female die is heated to a tem-
perature between 160°C to 220°C.

5. The method according to any of the preceding
claims, wherein the elongated structure is heated to
a temperature between 160°C to 220°C.

6. The method according to any of the preceding
claims, further comprising halting the elongated
structures with the external threads upon reaching
the pre-defined position for a pre-defined time peri-
od.

7. The method according to any of the preceding clams,
wherein the time of screwing and un-screwing the
elongated structures with the external threads is se-
lected such that moulded products are fully dried.

8. The method according to any of the preceding
claims, wherein at least one of the elongated struc-
tures with the external threads and the plurality of
cavities in the female mould comprise plurality of
ventilation openings adapted to provide access for
the moisture in the wet moulded products.

9. The method according to any of the preceding
claims, wherein the pre-defined position is a position
adjacent to the bottom sections of the plurality of
cavities.

10. The method according to any of the preceding
claims, wherein the step of providing the cap-like wet
moulded products made from the cellulose fibers
comprises:

• moving a male or female shaped forming mould
defining the shape of the wet moulded products
into pulp containing the cellulose fibers, and
• supplying vacuum to the forming mould so as
to draw pulp through the permeable surface side
leaving outwardly facing the cap-like wet mould-
ed products at the permeable surface side.

11. A bottle cap (502) having an inner thread (503) for
use with a bottle having a threaded neck opening
into the bottle, where the bottle cap is produced by
a method according to any of the claims 1 to 10.

12. A system (700) for producing bottle caps (502) for
use with a bottle having a threaded neck opening
into the bottle, where the bottle cap is produced from
cellulose fibers, the system comprises:

• means (701) for providing cap-like wet mould-
ed products (203) made from the cellulose fib-
ers,
• means (702) for placing the cap-like wet mould-
ed products into a heated female die (201) com-
prising plurality of cavities (202) defining the
shape of the bottle caps to be produced,
• plurality (704) of heated elongated structures
(205) with external threads (301) having an outer
diameter being less than the inner diameter of
the cavities of the female mould,
• means (703) for screwing the elongated struc-
tures (205) with the external threads (301) into
the moulded products while the moulded prod-
ucts are in a wet state towards bottom sections
of the plurality of cavities up to a pre-defined
position, and
• means (705) for un-screwing the elongated
structures (205) with the external threads out
from the moulded products, the screwing and
the unscrewing of the elongated structure being
adapted to produce the thread on inner surface
sides of the bottle caps.

13. The system according to claim 12, where the means
for providing cap-like wet moulded products made
from the cellulose fibers comprises a robotic arm and
a forming mould mounted to the robotic arm com-
prising a male or female permeable surface side,
where the robotic arm is adapted to:

• move the forming mould into pulp containing
the cellulose fibers, and
• supply vacuum to the forming mould so as to
draw pulp through the permeable surface side
leaving the outwardly facing cap-like wet mould-
ed products at the permeable surface side of the
male or female forming mold have.

14. The system according to claim 13, wherein the
means for placing the cap-like wet moulded products
into the heated female die comprises moving the
forming mould towards the heated female and re-
leasing the cap-like wet moulded products into the
heated female die.

15. The system according to any of the claims 12-14,
where the means for screwing and un-screwing the
elongated structures with the external threads com-
prises a drill system controlled by a control unit.
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