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Description

[0001] The invention relates to an easy open end for
closing the container, the end being a lid, and to a method
for producing such a lid for a container.

[0002] The invention generally relates to containers
that are typically made of sheet metal, such as cans for
food and/or drinks, and that have a container wall or a
lid or a closure, specifically an easy open end that is
designed to be opened by a pull-tab mechanism. Herein,
the pull-tab mechanism typically has a pointed nose that
is arranged adjacent a weakened area, particularly a
score line, in the lid or closure. To open the container,
the user pulls the pull-tab upwards thereby causing the
pointed nose to break the score line. By further pulling
the pull-tab, the portion of the lid that is delimited or en-
circled by the score line can be pulled out along the score
line and possibly even be removed from the lid and/or
the container.

[0003] These easy open ends for containers generally
have the problem and disadvantage that sharp edges
remain in the container wall or lid in the region of the
score line after opening the container in the above de-
scribed manner. These sharp edges can be a safety risk
in that the user of the container can get hurt or injured
thereby, e.g. by cutting the user’s fingers.

[0004] Toovercome this problem, itis generally known
to provide, in the manufacture of the container, protective
shoulders or projections that are formed by folding, par-
ticularly double-folding, of the lid or closure in the region
of the score line. These protective shoulders or projec-
tions are preferably arranged underneath and/or in close
proximity to the score line, so that, after opening the con-
tainer along the score line, the shoulders or projections
substantially lie in the same axial plane as or even project
radially beyond the sharp edge of the pulled-open score
line. Thereby, the shoulders or projections form a safety
protection for the user of the container in that e.g. the
user’s finger will first touch the projection/shoulder in-
stead of the sharp edge, or will at the most simultaneously
touch the projection/shoulder and the sharp edge, there-
by substantially keeping the user’s finger away from the
sharp edge and thus avoiding injury.

[0005] An easy open end for a container of the above
described kind is for example known from

[0006] US 7,493,790 B2, which discloses a method
comprising the following steps:

(a) providing a preform of the lid, wherein the preform
ofthe lid has opposing firstand second sides, where-
in the first side faces towards the inside of the con-
tainer when the lid is affixed to the container;

(b) forming a bead in the preform of the lid, wherein
the bead extends out of said second side in an axial
direction from said first side towards said second
side, wherein the bead comprises two radially
spaced apart side wall portions and a bridge portion
connecting the side wall portions;
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(c) forming a score line in the bridge portion of the
bead on said second side; and

(d) flattening the bead such that the two thinned side
wall portions collapse, thereby providing the lid.

[0007] US 3,945,334 B describes another manner of
double folding of a container panel on opposite sides of
a weakening or score line, thereby providing protective
folds which overlap the raw edge that results from the
tearing-open of the panel along the weakening line.
[0008] In these known easy open ends for containers,
generally the wall thickness of the lid as such remains
constantthroughoutthe lid. Thatis, the lid in the minimum
substantially has a triple thickness at the locations of the
double folds of the lid where the respective sheet portions
lie one above the other. It is thus a general problem of
these known easy open ends (lids) for containers that a
larger amount of sheet material is needed as the material
for manufacturing the double fold in the panel sheet is
taken from lid preform as such. In other words, the initial
unfolded blank member of the lid needs to have a larger
overall diameter or extension which then is reduced by
the folding process thereby obtaining the correct final di-
ameter or extension for the panel to fit to and close the
container at the concerned container end. Considering
the fact that containers having easy open ends, such as
cans for food and/or drinks, are produced in very high
quantities, it is a negative economical factor for the man-
ufacturer of the container having to use a larger amount
of sheet metal material for producing containers having
easy open ends (lids) of the above described kind. Due
to the consumption of the required sheet metal material,
such lids have higher manufacturing costs which the cli-
ents of the lid manufacturers generally do not wantto pay.
[0009] Itis therefore an object of the invention to pro-
vide a lid or an easy open end, preferably made of steel,
for a container being less expensive in its manufacture
and thus economically more beneficial, while, at the
same time, providing the same safety features as in the
prior art containers to reduce the risk of a user’s injury
when opening the container.

[0010] US 3,765,352 B describes an easy open end
for a container similar to those described above, having
a dull surface closely adjacent to the sharp edge to form
ashield to avoid a user’s injury at the sharp edge. Herein,
a can end blank made of aluminum or an aluminum alloy
includes a connecting wall which is coined, i.e. squeezed
between two coining dies, the compressive force of which
is sufficient to cause thinning and consequently axial
elongation of the connecting wall. This elongation facili-
tates the formation of reverse bends in the can end blank
in that the connecting wall is compressed lengthwise and
thereby collapses.

[0011] Accordingly, some of the material of the con-
necting wall is used to form the reverse bends.

[0012] The arrangement and the coining operation of
this known can end are such that the formed reverse
bends are located at one side, namely radially inwards
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of the score line, wherein the material of the can end
blank radially inwardly of the score line is thinner than
the material radially outwardly of the score line as a result
of the coining operation. Consequently, this known de-
vice requires a complex arrangement of tools and dies,
including the coining dies for compressing and thinning
said connecting wall.

[0013] US 9,938,043 B2 describes an end closure for
food and beverage containers. The end closure compris-
es ascore fracture force reduction feature as a collapsible
form raised above the center panel and having a score
line. A coined area surrounds the raised form.

[0014] Besidesthe above mentioned object, itis there-
fore a further object of present invention to provide a
lid or an easy open end, preferably made of steel, for a
container that can be manufactured with simpler, less
complex tools and dies as compared to the devices of
the prior art, thereby further contributing to a reduction
of the manufacturing costs.

[0015] Theseobjectsare achievedbyamethod for pro-
ducing a lid for a container according to claim 1 or by an
easy open end for closing a container, the end being a
lid, according to claim 14.

[0016] Accordingly, the invention provides a method
for making an easy open end for a container, comprising
the following steps

(a) providing a preform of the lid, wherein the preform
ofthe lid has opposing firstand second sides, where-
in the first side faces towards the inside of the con-
tainer when the lid is affixed to the container;

(b) forming a bead in the preform of the lid, wherein
the bead extends out of said second side in an axial
direction from said first side towards said second
side, wherein the bead comprises two radially
spaced apart side wall portions and a bridge portion
connecting the side wall portions;

(c) thinning the side wall portions of the bead at least
partially, thereby elongating the side wall portions;
(d) forming a score line in the bridge portion of the
bead on said second side;

(e) flattening the bead such that the two thinned side
wall portions collapse, thereby providing the lid.

[0017] It is preferred that the method steps are per-
formed in consecutive order (step (a) to step (e)).
[0018] The thinning may be (wall) ironing.

[0019] In a preferred embodiment of the invention, the
method for making an easy open end for a container pro-
vides that, when flattening the bead (above mentioned
step e), the two thinned side wall portions are being bent
towards each other, thereby forming two opposite pro-
jections. Preferably the two thinned side wall portions are
being bent radially inwardly towards each other. These
two projections may be moved towards each other sub-
stantially until they are adjacent to or abutting each other.
[0020] In a further embodiment of the manufacturing
method and the easy open end for a container as such
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according to the invention, when the bead is flattened
(above mentioned step e), the bridge portion can be
moved towards the two projections underneath (which
projections are formed from the collapsed, folded thin
side walls of the bead) substantially until the bridge por-
tion is positioned under a distance to or is adjacent to the
projections or abuts the projections. Therein, the two pro-
jections may substantially be positioned adjacent to or
abutting each other in a radial direction. This enables a
final cross-sectional form of the container panel or lid in
this region such that e.g. the bridge portion and the two
projections together are arranged in a form substantially
resembling the letters O or Q or having a mushroom-like
form, or alternatively such that e.g. the bridge portion and
the two projections are lying closely above each other in
the manner of a stack of the respective wall portions of
the sheet material of the panel/lid.

[0021] The step of thinning the side wall portions (step
c) may be performed incrementally in separate steps. It
is preferred that the step of thinning the side wall portions
is performed in at least three separate steps.

[0022] Ineach of said separate steps the side wall por-
tions may be thinned by at most 0.08 mm, preferably by
at most 0.05 mm. In each of said separate steps the side
wall portions may be thinned by between 0.01 mm and
0.08 mm, preferably by between 0.03 mm and 0.06 mm.
[0023] After thinning the side wall portions (step c), the
thinned side wall portions may have a thickness of at
most 0.20 mm, preferably at most 0.15 mm, more pref-
erably at most 0.11 mm. It is preferred that the thickness
of the side wall portions is between 0.08 mm and 0.11
mm after thinning of the side wall portions.

[0024] When (during) flattening the bead (step e), the
bridge portion may substantially maintain its original form
and alignment with respect to said second side.

[0025] When (during) flattening the bead (step e), the
bead may as well be bent at the score line so that the
bridge portion does not maintain its original form and
alignment with respect to said second side.

[0026] Both embodiments may result in a form of the
bridge portion of the bead such that the bridge portion
extends outwardly from said second side in a substan-
tially outwardly rounded, convex manner, or alternatively
such that the bridge portion substantially forms an in-
wardly rounded, concave recess about the score on the
upper or outer side of the bridge portion.

[0027] Upon or after flattening the bead (step e), the
bridge portion may extend outwardly from said second
side in a (substantially) convex manner.

[0028] When flattening the bead (step e), the bridge
portion may be moved towards the two projections (sub-
stantially) until the bridge portion is arranged under a
distance to or is adjacent to or abuts the projections.
[0029] The provided preform of the lid (step a) may
have a (average) thickness of between 0.12 mm and 0.25
mm, preferably between 0.16 mm and 0.23 mm. The (av-
erage) thickness of the preform may be approximately
0.16 mm, approximately 0.18 mm, approximately 0.20
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mm or approximately 0.23 mm. The "approximately" may
allow a deviation of =10 % or =5 %.

[0030] The bridge portion may have a wall thickness,
preferably after the flattening step, of between 0.12 mm
and 0.25 mm. Preferably the bridge portion has a wall
thickness, preferably after the flattening step, of approx-
imately 0.16 mm, approximately 0.18 mm, approximately
0.20 mm or approximately 0.23 mm. Again, the "approx-
imately" may allow a deviation of =10 % or =5 %.
[0031] Upon formingthe score line in the bridge portion
of the bead (step d), the bridge portion may have a re-
sidual thickness of between 0.02 mm and 0.15 mm, pref-
erably between 0.05 mm and 0.09 mm, underneath the
score line (30). Preferably, the residual thickness is ap-
proximately 0.07 mm (%10 % or =5 %).

[0032] According to the invention, it is preferred that
the step of forming the score line in the bridge portion of
the bead (above mentioned step d) is undertaken after
the step of thinning the side walls of the bead (step c).
This may be advantageous as the formation of the score
line can then use the larger forces that result from the
thinning, e.g. ironing, process as compared to other or
normal forming processes.

[0033] Alternatively, it may in certain cases also be
beneficial that the step of forming the score line in the
bridge portion of the bead (step d) is undertaken prior to
the step of thinning the bead (step c).

[0034] Furthermore, the invention provides an easy
open end for closing a container, the end being a lid The
lid has opposing first and second sides, wherein the first
side faces towards the inside of the container when the
lid is affixed to the container, and wherein the lid has a
first thickness. The lid comprises a bead that is formed
in the lid and the bead extends out of said second side
in an axial direction from said first side towards said sec-
ond side. The bead comprises two, preferably radially
spaced apart, side wall portions and a bridge portion con-
necting the side wall portions, wherein a score line (as a
mechanically weakened portion) is formed in the bridge
portion of the bead on said second side. The side wall
portions of the bead have atleast partially awall thickness
that is smaller than the first thickness of the lid. The first
thickness of the lid is present at a location or a portion of
the lid other than the side walls. Preferably, the thickness
of the lid is measured/determined at a location/portion of
the lid other than the (thinned) side walls.

[0035] The side wall portions of the bead may have at
least partially a wall thickness that is smaller by at least
0.050 mm, preferably by at least 0.075 mm, more pref-
erably by at least 0.10 mm, most preferred by at least
0.125 mm, than the first thickness of the lid.

[0036] The side wall portions of the bead may be bent
towards each other, thereby forming two opposite pro-
jections.

[0037] The two projections may be (substantially) ar-
ranged adjacent to or abutting each other, and the bridge
portion substantially is arranged under a distance to or
adjacent to the projections or abuts the projections.
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[0038] Inany ofthe herein disclosed embodiments, the
(preform of the) lid/end may comprise a metal, e.g. alu-
minum or steel, preferably steel. The (preform of the)
lid/lend may substantially (at least 90 % by weight or at
least 95 % by weight) made of aluminum or steel, pref-
erably steel.

[0039] The first side and the second side of the (pre-
form ofthe) lid/end may be coated with PET (polyethylene
terephthalate), preferably each side being coated with a
PET layer having a thickness between 0.010 mm and
0.030 mm, more preferably about 0.020 mm (=10 % or
+5 %).

[0040] Also, the first side and the second side of the
(preform of the) lid/end may be coated with PVC (poly-
vinyl chloride), preferably each side being coated with a
PVC layer having a thickness between 0.010 mm and
0.030 mm, more preferably about 0.020 mm (=10 % or
+5 %).

[0041] The first side and the second side of the (pre-
form of the) lid/end may be coated with an organosol,
preferably each side being coated with an organosol lay-
er having a thickness between 0.010 mm and 0.030 mm,
more preferably about 0.020 mm (=10 % or =5 %).
[0042] A container may comprise any herein disclosed
lid. The container may be a metal container. The con-
tainer may comprise foodstuff.

[0043] Thus, according to the invention, a bead that is
formed in the lid or end for a container is thinned thereby
elongating the two side walls of the bead in a substantially
symmetrical manner. By this thinning process, the ma-
terial of the two side walls is evenly, uniformly and sym-
metrically distributed, thereby keeping the forces on both
sides of the bead, e.g. the forces acting within the side
walls, equal. A score line is then formed on the outside
of the outermost or top or bridge or cover portion of the
bead.

[0044] This bead is then flattened in the direction to-
wards the plane of the lid such that the two thinned side
walls fold or collapse and are being bentinwardly towards
each other in a substantially symmetrical manner. There-
by, the folded side walls form two opposite shoulders or
projections that are substantially located underneath the
score line in the bridge portion of the bead. As described
above, these shoulders or projections form a safety fea-
ture to avoid an injury of the user at the sharp edges that
result from the panel or lid at the score line when the easy
open end is pulled or teared along the score line to open
the container.

[0045] Furthermore, with the method and device of the
invention, a lesser amount of sheet material of the panel
or lid is needed to form the double fold for the safety
projections in the panel/lid. Accordingly, the material for
manufacturing the easy open end is not taken from the
overalldiameter or extension of the preform of the lid/end,
so that the overall diameter or extension substantially
remain constant throughout the manufacture of the pan-
el/lid. Rather, the material or the volume of the material
for manufacturing the double fold in the panel/lid is taken
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from the thickness of the panel sheet as such in that a
certain amount of material is displaced during thinning
of the side wall portions of the bead.

[0046] Consequently, as these thinned side wall por-
tions are folded, the final panel comprising the bead with
the score line on top does not have a minimum thickness
at the locations of the double folds of the panel sheet of
substantially three times the original thickness of the pan-
el sheet material, but has a lesser minimum thickness
(e.g. atleast 10 % lesser or atleast 20 % lesser minimum
thickness). E.g. twice the thickness of the respectively
folded thinned side wall portion added by the thickness
of the bridge portion of the bead. This minimum thickness
of course applies only when the respective side wall and
bridge portions of the bead are folded closely onto one
another, i.e. when they lie closely one above the other
without any free space in between.

[0047] Consequently, for manufacturing the container
end with a safe score line according to the invention, a
lesser amount of sheet metal material is required, result-
ing in correspondingly reduced manufacturing costs.
Considering the high quantities in which such containers
are generally produced, this is an important economic
and financial factor for the container manufacturer.
[0048] Finally, simpler and less complex tools and dies
are only required for manufacturing the container with
the easy open end according to the invention, as the
thinned and elongated side wall portions of the bead do
not have to be manufactured by coining and squeezing
or pressing, thereby avoiding respective coining dies ap-
plying certain compressive forces onto the material.
Rather, the thin side wall portions of the bead may be
manufactured by (wall) ironing the bead. This just re-
quires simple tools, thereby further contributing to a re-
duction of the manufacturing costs.

[0049] Summarizing, the invention provides an easy
open end for a container being less expensive in its man-
ufacture due to a savings in the used material and due
to little or substantially reduced requirements as regards
manufacturing tools, while, at the same time, providing
safety features in the form of shoulders or projections
that cooperate with and/or protect the sharp edges of the
opened score line of the container panel/lid thereby re-
ducing the risk of injury for a user of the container.
[0050] Further details and advantages of the invention
will become apparent from the following detailed descrip-
tion of embodiments of the invention with reference to
the enclosed drawings.

Figure 1 is a cross-sectional partial view of a basic
form of a lid preform (easy open end preform) for a
container according to the invention.

Figure 2 is a cross-sectional partial view of a first
intermediary stage in the formation of a lid for a con-

tainer according to the invention.

Figure 3 is a cross-sectional partial view of a second
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intermediary stage in the formation of a lid for a con-
tainer according to the invention.

Figure 4 is a cross-sectional partial view of a third
intermediary stage in the formation of a lid for a con-
tainer according to the invention.

Figure 5 is a cross-sectional partial view of a final
stage in the formation of a lid for a container accord-
ing to the invention.

Figure 6 is a cross-sectional partial view of the first
intermediary stage in the formation of a lid similar to
figure 2, now including tools.

Figure 7 is a cross-sectional partial view of the sec-
ondintermediary stage in the formation of alid similar
to figure 3, now including tools.

[0051] Figure 1 shows a cross-sectional view of a part
of a basic form of a preform of a lid 10 which lid 10 is
adapted to close a container at one side or end thereof,
such as a can containing foods or drinks (not shown).
Here, the preform of the lid 10 substantially already has
the extension and/or diameter that is required so that the
final lid 10 can be attached to and/or seamed on the con-
tainer. In practice, this basic shape is also called shell.
[0052] The preform of the lid 10 has a first side 11 and
an opposing second side 12, wherein the first side 11
faces towards the inside of the container when the lid 10
is affixed to the container, and wherein the second side
12 faces towards the outside of the container. Figure 1
also shows an initial, basic form of a bead 20 in the pre-
form of the lid 10. This bead 20 is formed and developed
further in the following steps of the manufacturing proc-
ess for making an easy open end for the container (lid).
[0053] Forthe purposes of this specification, the "axial
direction" shall be the direction extending vertically from
or out of the general plane of the lid 10, whereas the
"radial direction" shall be the direction extending parallel
to or in the general plane of the lid 10 or the preform of
the lid 10. In other words, the "axial direction" extends
from the first side 11 towards the second side 12 of the
(preform of the) lid 10, or vice versa, when the first and
second sides 11, 12 are seen lying in the general or main
plane of the overall lid 10. In figure 1, the "axial direction"
is designated by the arrow A, and the "radial direction"
is designated by the arrow B. Thus, these two directions
extend perpendicularly to each other. Furthermore, this
definition shall also apply in cases where the (preform of
the) lid 10 does not have a round or circular form, as the
present invention is applicable not only to round or cir-
cular lids but also to any other possible form of a lid, e.g.
an oval or oblong or substantially rectangular form.
[0054] Following the basic shape of the preform of the
lid 10 as shown in figure 1, the material of the preform of
the lid 10 is formed further in the next manufacturing
steps. Figure 2 shows a first intermediary stage in this
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further formation of the lid 10. As can be seen in figure
2, the bead 20 is formed extending already further out
from the preform of the lid 10. Particularly, the bead 20
extends out of the second side 12 of the preform of the
lid 10 in an axial direction with respect to the preform.
This bead 20 comprises two side wall portions 22, 24
which are spaced apart from each other in a radial direc-
tion with respect to the (preform of the) lid 10. Further-
more, the bead 20 comprises an outermost or top or cover
or bridge portion 26 which connects the two side wall
portions 22, 24. Thus, the bead 20 substantially has a
symmetrical shape in its cross-section. This form is ad-
vantageous for the following further manufacturing steps.
[0055] In the next manufacturing step, the side walls
22,24 of the bead 20 are thinned, e.g. by ironing, thereby
elongating the two side wall portions 22, 24. Accordingly,
the volume of material for accomplishing the axial elon-
gation of the side wall portions 22, 24 is taken from the
lid 10 as such in that the side wall portions 22, 24 are
thinned. In other words, the thickness of the lid 10 is re-
duced from the initial thickness in the region of the side
wall portions 22, 24. The result of this step is substantially
shown in figure 3. This thinning process of the bead can
be made either continuously or incrementally in separate
steps. In the latter case, in each of said separate steps
the thickness of the side wall portions 22, 24 can be re-
duced by approximately 0.05 mm.

[0056] Ina preferred embodiment, the thinned side wall
portions 22, 24 have a thickness W of approximately 0.1
mm at the end of the process step of thinning the side
walls 22, 24.

[0057] In contrast to the side wall portions 22, 24, the
bridge portion 26 as such substantially maintains the in-
itial thickness of the lid 10 during and after the thinning
process. Thus, in a preferred case where the preform of
the lid 10 originally may have a thickness of approximate-
ly 0.16 to 0.23 mm, also the bridge portion 26 substan-
tially has a wall thickness C of approximately 0.16 to 0.23
mm, both prior to and after the thinning step of the side
wall portions 22, 24 (see figure 3).

[0058] As the next step for manufacturing the easy
open end (lid) for a container, a score line 30 is formed
on the outside of the bridge portion 26 of the bead 20,
i.e. on the second side 12 of the preform of the lid 10
substantially on top of the bead 20. Figure 4 shows this
third intermediary stage of the manufacturing process,
partly in a cut-out enlarged view. This score line 30 is a
weakened line along which the final lid 10 can be pulled-
open by a user via a pull-tab, as was explained above.
Accordingly, the thickness C of the bridge portion 26 is
reduced at the score line 30. In a preferred case, the
bridge portion 26 has a residual thickness R of approxi-
mately 0.07 mm underneath the score line 30.

[0059] In a substantially final manufacturing step, the
result of which is shown in figure 5, the bead 20, which
has been extended outwardly in the preceding manufac-
turing step, is now flattened (compressed), i.e. inthe axial
direction towards the second side 12 of the lid 10. There-
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by, the two thinned side wall portions 22, 24 collapse, i.e.
move out of their straight axial alignment (which is shown
in figures 3 and 4), and are being folded or bent towards
each other, preferably in a substantially symmetrical
manner. Thereby, two opposite projections or shoulders
32, 34 are formed that move towards each other during
the compression of the bead 20. At the end of the man-
ufacturing step of flattening the bead 20, said projections
or shoulders 32, 34 can be positioned adjacent to each
other, leaving a free space between them, or can even
abut each other.

[0060] After this step a lid 10, e.g. an easy open end,
isformed. Further steps can be performed after the above
described substantially final manufacturing step. E.g. a
pull-tab may be attached to the lid 10, preferably via a
rivet.

[0061] During the compression of the bead 20, the
bridge portion 26 of the bead 20 is moved downwards
and towards the two simultaneously formed projections
32, 34, substantially either until the bridge portion 26 re-
mains arranged under a distance to the projections 32,
34 or until the bridge portion 26 is substantially lying on
and abutting the projections 32, 34. This results in the
double-folded arrangement of the lid 10 in the region of
the bead 20 and the score line 30, as it was explained in
the introduction above. In the first of said latter two cases,
which substantially is shown in figure 5, the compressed
bead 20, i.e. the bridge portion 26 together with the folded
side walls 22, 24 which form the projections 32, 34, has
a cross-sectional form substantially resembling the let-
ters O or Q or having a substantially mushroom-like form.
In the second of the above mentioned two cases, the
bead 20 is substantially flattened fully to a maximum so
that the lower side of the bridge portion 26 lies closely
on the completely folded side walls 22, 24 or projections
32, 34, respectively, substantially leaving no or only very
little free space between the stacked individual layers of
the folded lid 10 formed by the bridge portion 26 and the
projections 32, 34 underneath.

[0062] Furthermore, during the flattening of the bead
20 in the axial direction towards the outer or second side
12 of the lid 10, the bridge portion 26 can substantially
maintain its original form and alignment or orientation
with respect to said second side 12. In other words, while
the side walls 22, 24 are deformed in that they collapse
and are folded to form the projections 32, 34, the bridge
portion 26 as such is substantially not deformed but is
moved as such in the downwards direction.

[0063] Alternatively, during the flattening of the bead
20, the bead 20 and particularly the bridge portion 26 can
be bent at the score line 30 whereby the bridge portion
26 does not maintain its original form and alignment or
orientation with respect to the second side 12 of the lid
10. In this case, the bridge portion 26 can e.g. be de-
formed such that in the end it is rounded outwardly, i.e.
extends outwardly from the second side 12 in a substan-
tially convex manner. This form resembles the general
form of the bridge portion 26 as it is shown in figure 5. In
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an alternative case, the bridge portion 26 as such can
e.g. be deformed such that in the end it is depressed
inwardly, i.e. forms a concave recess about the score
line 30.

[0064] Figure 6 is a cross-sectional partial view of the
first intermediary stage in the formation of the closure lid
10 (easy open end) similar to figure 2, however now ad-
ditionally showing the forming tools and/or dies 40 sur-
rounding and working on the lid 10. Similarly, figure 7 is
a cross-sectional partial view of the second intermediary
stage in the formation of the lid 10 similar to figure 3,
again now including the forming tools and/or dies 40.
Accordingly, in figure 6, the bead 20 is initially formed in
its basic shape by drawing the bead 20 axially out of the
lid 10 in the outwards direction with respect to the con-
tainer, i.e. in the direction out of the second, outer side
12 of the lid 10.

[0065] In figure 7, the side wall portions 22, 24 of the
formed bead 20 are thinned (e.g. by ironing), thereby the
side wall portions 22, 24 are elongated. As can be seen
in figure 7, after this process step, the thickness of the
side wall portions 22, 24 is smaller than the general thick-
ness of the lid 10 at both radial sides of the bead 20,
whereas the bridge portion 26 maintains the general
thickness of the (preform of the) lid 10.

Claims

1. Method for producing a lid for a container, the lid
being adapted for closing the container, the method
comprising the following steps

(a) providing a preform of the lid (10), wherein
the preform of the lid (10) has opposing first and
second sides (11, 12), wherein the first side (11)
faces towards the inside of the container when
the lid (10) is affixed to the container;

(b) forming a bead (20) in the preform of the lid
(10), wherein the bead (20) extends out of said
second side (12) in an axial direction from said
first side (11) towards said second side (12),
wherein the bead (20) comprises two radially
spaced apart side wall portions (22, 24) and a
bridge portion (26) connecting the side wall por-
tions (22, 24);

(c) thinning the side wall portions (22, 24) of the
bead (20) at least partially, thereby elongating
the side wall portions (22, 24);

(d) forming a score line (30) in the bridge portion
(26) of the bead (20) on said second side (12)
in order to provide an easy open end for the con-
tainer, the end being a lid; and

(e) flattening the bead (20) such that the two
thinned side wall portions (22, 24) collapse,
thereby providing the lid (10).

2. Method according to claim 1, characterized in that,
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10.

1.

when flattening the bead (20) (step e), the two
thinned side wall portions (22, 24) are being bent
towards each other, thereby forming two opposite
projections (32, 34).

Method according to claim 2, characterized in that
the two projections (32, 34) are moved towards each
other substantially until they are adjacent to or abut-
ting each other.

Method according to any one of the preceding
claims, characterized in that the step of thinning
the side wall portions (22, 24) (step c) is performed
incrementally in separate steps, preferably in atleast
three separate steps.

Method according to claim 4, characterized in that
in each of said separate steps the side wall portions
(22, 24) are thinned by at most 0.08 mm, preferably
by at most 0.05 mm, or are thinned by between 0.01
mm and 0.08 mm, preferably by between 0.03 mm
and 0.06 mm.

Method according to any one of the preceding
claims, characterized in that, upon thinning the side
wall portions (22, 24) (step c), the thinned side wall
portions (22, 24) have a thickness (W) of at most
0.20 mm, preferably at most 0.15 mm, more prefer-
ably at most 0.11 mm, specifically between 0.08 mm
and 0.11 mm.

Method according to any one of claims 1 to 6, char-
acterized in that, when flattening the bead (20) (step
e), the bridge portion (26) substantially maintains its
original form and alignment with respect to said sec-
ond side (12).

Method according to any one of claims 1 to 6, char-
acterized in that, when flattening the bead (20) (step
e), the bead (20) is being bent at the score line (30)
so that the bridge portion (26) does not maintain its
original form and alignment with respect to said sec-
ond side (12).

Method according to claim 7 or 8, characterized in
that, upon flattening the bead (20) (step e), the
bridge portion (26) extends outwardly from said sec-
ond side (12) in a substantially convex manner.

Method according to any one of claims 2 to 9, char-
acterized in that, when flattening the bead (20) (step
e), the bridge portion (26) is moved towards the two
projections (32, 34) substantially until the bridge por-
tion (26) is arranged under a distance to or is adja-
cent to or abuts the projections (32, 34).

Method according to any one of the preceding
claims, characterized in that the provided preform
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of the lid (10) (step a) has a thickness of between
0.12 mm and 0.25 mm, preferably between 0.16 mm
and 0.23 mm, more preferably approximately 0.16
mm, 0.20 mm or 0.23 mm.

Method according to any one of the preceding
claims, characterized in that the bridge portion (26)
has a wall thickness (C), preferably after the flatten-
ing step, of between 0.12 mm and 0.25 mm, prefer-
ably approximately 0.16 mm, 0.20 mm or 0.23 mm.

Method according to any one of the preceding
claims, characterized in that, upon forming the
score line (30) in the bridge portion (26) of the bead
(20) (step d), the bridge portion (26) has a residual
thickness (R) of between 0.05 mm and 0.09 mm,
preferably approximately 0.07 mm, underneath the
score line (30).

Easy-open-end, for closing a container, the end be-
ing a lid (10)

(a) wherein the lid (10) has opposing first and
second sides (11, 12), wherein the first side (11)
faces towards the inside of the container, when
thelid (10)is affixed to the container, and where-
in the lid (10) has a first thickness; and

(b) the lid (10) comprising a bead (20) being
formed in the lid (10), wherein the bead (20) ex-
tends out of said second side (12) in an axial
direction from said first side (11) towards said
second side (12), wherein the bead (20) com-
prises two side wall portions (22, 24) and a
bridge portion (26) connecting the side wall por-
tions (22, 24), wherein a score line (30) is formed
in the bridge portion (26) of the bead (20) on
said second side (12);

(c) wherein the side wall portions (22, 24) of the
bead (20) have at least partially a wall thickness
(W) that is smaller than the first thickness of the
lid (10), and wherein the first thickness of the lid
(10) is present at a location of the lid (10) other
than the side wall portions (22, 24) and

(d) the bead (20) with the score line (30) in the
bridge portion (26) being flattened to collapse
the two thinned side wall portions (22,24), there-
by providing the lid (10).

Lid for a container according to claim 14, wherein
the side wall portions (22, 24) of the bead (20) are
bent towards each other, thereby forming two oppo-
site projections (32,34), preferably the two projec-
tions (32, 34) are substantially arranged adjacent to
or abutting each other, and the bridge portion (26)
substantially is arranged under a distance to or ad-
jacent to the projections (32, 34) or abuts the projec-
tions (32,34), preferably the two side wall portions
(22, 24) extend out of said second side (12) in the
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axial direction.

Patentanspriiche

1.

Verfahren zur Herstellung eines Deckels fiir einen
Behalter, wobei der Deckel zum Verschlie3en des
Behalters geeignetist, und das Verfahren die folgen-
den Schritte umfasst

(a) Bereitstellen eines Vorformlings des Deckels
(10), wobei der Vorformling des Deckels (10)
gegenuberliegende erste und zweite Seite (11,
12) aufweist, und die erste Seite (11) zur Innen-
seite (dem Inneren) des Behalters weist, wenn
der Deckel (10) an dem Behélter befestigt ist;
(b) Bilden eines Wulstes oder einer Sicke (20)
indem Vorformling des Deckels (10), wobei sich
Woulst/Sicke (20) aus der zweiten Seite (12) in
einer axialen Richtung von der ersten Seite (11)
zu der zweiten Seite (12) erstreckt, wobei
Woulst/Sicke (20) zwei radial beabstandete Sei-
tenwandabschnitte (22, 24) und einen die Sei-
tenwandabschnitte (22, 24) verbindenden Bri-
ckenabschnitt (26) umfasst;

(c) Verdinnen oder Ausdiinnen der Seiten-
wandabschnitte (22, 24) von Wulst/Sicke (20)
zumindest teilweise, wodurch die Seiten-
wandabschnitte (22, 24) verlangert werden;
(d) Ausbilden einer Kerblinie (30) in dem Bri-
ckenabschnitt (26) auf der zweiten Seite (12),
um ein leicht zu 6ffnendes Ende fiir den Behalter
zu schaffen; uns das Ende ein Deckel ist;

und

(e) Abflachen von Sicke/Wulst (20), so dass die
beiden verdiinnten Seitenwandabschnitte (22,
24) zusammen sinken (collapse), wodurch der
Deckel (10) entsteht.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass beim Abflachen des Wulstes oder
der Sicke (20) (im Schritt e) die beiden verdiinnten
Seitenwandabschnitte (22, 24) zueinander gebogen
werden, wodurch zwei gegenuberliegende Vor-
spriinge (32, 34) gebildet werden.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass die beiden Vorspriinge (32,34) im
Wesentlichen aufeinander zu bewegtwerden, bis sie
aneinander angrenzen oder aneinanderstof3en.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass der Schritt
des Ausdlinnens der Seitenwandabschnitte (22, 24)
(Schritt c) schrittweise in separaten Schritten, vor-
zugsweise in mindestens drei separaten Schritten,
durchgefiihrt wird.
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Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass in jedem der separaten Schritte die
Seitenwandabschnitte (22, 24) um hdchstens 0,08
mm, vorzugsweise um hochstens 0,05 mm, oderum
zwischen 0,01 mm und 0,08 mm, vorzugsweise um
zwischen 0,03 mm und 0,06 mm, ausgedinnt wer-
den.

Verfahren nach einem der vorhergehenden Ansprii-
che, dadurch gekennzeichnet, dass nach dem
Ausdinnen der Seitenwandabschnitte (22, 24)
(Schritt c) die ausgediinnten Seitenwandabschnitte
(22, 24) eine Dicke (W) von héchstens 0,20 mm,
vorzugsweise hochstens 0,15 mm, noch bevorzug-
terhochstens 0,11 mm, insbesondere zwischen 0,08
mm und 0,11 mm aufweisen.

Verfahren nach einem der Anspriiche 1 bis 6, da-
durch gekennzeichnet, dass beim Abflachen des
Woulstes (20) (Schritt e) der Briickenabschnitt (26)
im Wesentlichen seine urspriingliche Form und Aus-
richtung in Bezug auf die zweite Seite (12) beibehalt.

Verfahren nach einem der Anspriiche 1 bis 6, da-
durch gekennzeichnet, dass beim Abflachen des
Woulstes (20) (Schritt ) der Wulst (20) an der Kerbli-
nie (30) gebogen wird, so dass der Briickenabschnitt
(26) seine urspriingliche Form und Ausrichtung in
Bezug auf die zweite Seite (12) nicht beibehalt.

Verfahren nach Anspruch 7 oder 8, dadurch ge-
kennzeichnet, dass sich beim Abflachen des Wuls-
tes (20) (Schritt ) der Briickenabschnitt (26) von der
zweiten Seite (12) im Wesentlichen konvex nach au-
Ren erstreckt.

Verfahren nach einem der Anspriiche 2 bis 9, da-
durch gekennzeichnet, dass beim Abflachen des
Woulstes (20) (Schritt e) der Briickenabschnitt (26)
im Wesentlichen so weit auf die beiden Vorspriinge
(32, 34) zubewegt wird, bis der Briickenabschnitt
(26) unter einem Abstand zu den Vorspriingen (32,
34) angeordnet ist oder an diese angrenzt oder an
diesen anliegt.

Verfahren nach einem der vorhergehenden Ansprii-
che, dadurch gekennzeichnet, dass die vorgese-
hene Vorform des Deckels (10) (Schritt a) eine Dicke
zwischen 0,12 mm und 0,25 mm, vorzugsweise zwi-
schen 0,16 mm und 0,23 mm, besonders bevorzugt
etwa 0,16 mm, 0,20 mm oder 0,23 mm aufweist.

Verfahren nach einem der vorhergehenden Ansprii-
che, dadurch gekennzeichnet, dass der Steg (26)
eine Wanddicke (C), vorzugsweise nach dem Abfla-
chen, zwischen 0,12 mm und 0,25 mm, vorzugswei-
se etwa 0,16 mm, 0,20 mm oder 0,23 mm aufweist.
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13.

14.

15.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass nach dem
Ausbilden der Ritzlinie (30) in dem Briickenabschnitt
(26) des Wulstes (20) (Schritt d) der Briickenab-
schnitt (26) unterhalb der Ritzlinie (30) eine Restdi-
cke (R) zwischen 0,05 mm und 0,09 mm, vorzugs-
weise etwa 0,07 mm, aufweist.

Leicht zu 6ffnendes Ende (end, lid), zum Ver-
schlieRen eines Behalters, wobei das Ende ein De-
ckel (10) ist

(a) wobei der Deckel (10) gegentiberliegende
erste und zweite Seite (11,12) aufweist, wobei
die erste Seite (11) zur Innenseite (zum Innern)
des Behalters weist, wenn der Deckel (10) an
dem Behalter befestigtist, und wobei der Deckel
(10) eine erste Dicke aufweist; und

(b) wobei der Deckel (10) einen Wulst (20) auf-
weist, der in dem Deckel (10) ausgebildet ist,
wobei sich der Wulst (20) aus der zweiten Seite
(12) in einer axialen Richtung von der ersten Sei-
te (11) zu der zweiten Seite (12) erstreckt, wobei
der Wulst (20) zwei Seitenwandabschnitte (22,
24) und einen Briickenabschnitt (26) umfasst,
der die Seitenwandabschnitte (22, 24) verbin-
det, wobei eine Kerblinie (30) in dem Briicken-
abschnitt (26) des Wulstes (20) auf der zweiten
Seite (12) ausgebildet ist;

(c) wobeidie Seitenwandabschnitte (22, 24) des
Woulstes (20) zumindest teilweise eine Wanddi-
cke (W) aufweisen, die kleiner ist als die erste
Dicke des Deckels (10), und wobei die erste Di-
cke des Deckels (10) an einer anderen Stelle
des Deckels (10) als den Seitenwandabschnit-
ten (22, 24) vorhanden ist; und

(d) wobei der Wulst (20) mit der Kerblinie (30)
im Briickenabschnitt (26) abgeflacht wird, um
die beiden verdiinnten Seitenwandteile (22, 24)
zusammenzufalten, wodurch der Deckel (10)
entsteht.

Deckel flr einen Behalter nach Anspruch 14, wobei
die Seitenwandabschnitte (22, 24) des Wulstes (20)
unter Bildung zweier gegenuberliegender Vorspriin-
ge (32, 34) aufeinander zu gebogen sind, vorzugs-
weise die beiden Vorspriinge (32, 34) im Wesentli-
chen nebeneinander oder aneinander anliegend an-
geordnetsind, und der Briickenabschnitt (26)im We-
sentlichen unter einem Abstand zu oder neben den
Vorspriingen (32, 34) angeordnet ist oder an den
Vorspriingen (32, 34) anliegt, vorzugsweise die bei-
den Seitenwandabschnitte (22, 24) in axialer Rich-
tung aus der zweiten Seite (12) herausragen.
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Revendications

Procédé de fabrication d’'un couvercle pour un ré-
cipient, le couvercle étant adapté a la fermeture du
récipient, le procédé comprenant les étapes suivan-
tes

(a) fournir une préforme du couvercle (10), dans
laquelle la préforme du couvercle (10) a un pre-
mier et un deuxiéme cété opposeé (11, 12), dans
lequel le premier c6té (11) est orienté vers I'in-
térieur du récipient lorsque le couvercle (10) est
fixé au récipient ;

(b) former un bourrelet (20) dans la préforme du
couvercle (10), le bourrelet (20) s’étendant hors
du deuxiéme cété (12) dans une direction axiale
allantdu premier cété (11) vers le deuxieme cété
(12), le bourrelet (20) comprenant deux parties
de paroi latérale (22, 24) radialement espacées
et une partie de pont (26) reliant les parties de
paroi latérale (22, 24) ;

(c) amincir les parties de la paroi latérale (22,
24) du bourrelet (20) au moins partiellement, en
allongeant ainsi les parties de la paroi latérale
(22, 24);

(d) former une ligne de marquage (30) dans la
partie pont (26) du bourrelet (20) sur ledit
deuxiéme cbté (12) afin de fournir une extrémité
d’ouverture facile pour le récipient ; I'extrémité
étant un couvercle ;

et

(e) aplatir le bourrelet (20) de maniére a ce que
les deux parties amincies de la paroi latérale
(22, 24) s’effondrent, ce qui permet d’obtenir le
couvercle (10).

Procédé selon la revendication 1, caractérisé par
le fait que, lors de I'aplatissement du bourrelet (20)
(étape e), les deux parties amincies de la paroi laté-
rale (22, 24) sont repliées I'une vers I'autre, formant
ainsi deux saillies opposées (32, 34).

Procédé selon la revendication 2, caractérisé par
le fait que les deux saillies (32, 34) sont déplacées
'une vers l'autre sensiblement jusqu’a ce qu’elles
soient adjacentes ou accolées I'une a l'autre.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que I'étape d’amin-
cissement des parties de la paroi latérale (22, 24)
(étape c) est réalisée de maniére incrémentale en
étapes séparées, de préférence en au moins trois
étapes séparées.

Procédé selon la revendication 4, caractérisé par
le fait que dans chacune de ces étapes séparées,
les parties de la paroi latérale (22, 24) sont amincies
d’au plus 0,08 mm, de préférence d’au plus 0,05 mm,
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10.

1.

12.

13.

ou sont amincies d’entre 0,01 mm et 0,08 mm, de
préférence d’entre 0,03 mm et 0,06 mm.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que, lors de 'amin-
cissement des parties de paroi latérale (22, 24) (éta-
pe c), les parties de paroi latérale amincies (22, 24)
ont une épaisseur (W) d’au plus 0,20 mm, de préfeé-
rence d’au plus 0,15 mm, plus préférentiellement
d’au plus 0,11 mm, en particulier entre 0,08 mm et
0,11 mm.

Procédé selon I'une quelconque des revendications
1 a6, caractérisé en ce que, lors de I'aplatissement
du bourrelet (20) (étape e), la partie pont (26) con-
serve sensiblement sa forme et son alignementd’ori-
gine par rapport a ladite deuxiéme face (12).

Procédé selon I'une quelconque des revendications
1 a6, caractérisé en ce que, lors de I'aplatissement
du bourrelet (20) (étape €), le bourrelet (20) est plié
au niveau de la ligne de marquage (30) de sorte que
la partie de pont (26) ne conserve pas sa forme et
son alignement d’origine par rapport a ladite deuxié-
me face (12).

Procédé selon la revendication 7 ou 8, caractérisé
en ce que, lors de I'aplatissement du bourrelet (20)
(étape e), la partie de pont (26) s’étend vers I'exté-
rieur dudit deuxiéme cété (12) d’'une maniere sensi-
blement convexe.

Procédé selon I'une quelconque des revendications
2 a9, caractérisé en ce que, lors de I'aplatissement
du bourrelet (20) (étape e), la partie pont (26) est
déplacée vers les deux saillies (32, 34) sensiblement
jusqu’a ce que la partie pont (26) soit disposée a
moins d'une distance des saillies (32, 34) ou soit
adjacente acelles-ci ou vienne en butée contre elles.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que la préforme
fournie du couvercle (10) (étape a) a une épaisseur
comprise entre 0,12 mm et 0,25 mm, de préférence
entre 0,16 mm et 0,23 mm, plus préférentiellement
d’environ 0,16 mm, 0,20 mm ou 0,23 mm.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que la partie de
pont(26) a une épaisseur de paroi (C), de préférence
apres I'étape d’aplatissement, comprise entre 0,12
mm et 0,25 mm, de préférence d’environ 0,16 mm,
0,20 mm ou 0,23 mm.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que, lors de la for-
mation de la ligne de marquage (30) dans la partie
pont (26) du cordon (20) (étape d), la partie pont (26)
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présente une épaisseur résiduelle (R) comprise en-
tre 0,05 mm et 0,09 mm, de préférence d’environ
0,07 mm, sous la ligne de marquage (30).

14. Couvercle aouverture facile, pourlafermeture d’'un
récipient, I'extrémité étant un couvercle (10)

(a) dans lequel le couvercle (10) a un premier
et un deuxieme cbtés opposés (11, 12), dans
lequel le premier c6té (11) est orienté vers I'in-
térieur du récipient, lorsque le couvercle (10) est
fixé au récipient, et dans lequel le couvercle (10)
a une premiére épaisseur ; et

(b) le couvercle (10) comprend un bourrelet (20)
formé dans le couvercle (10), dans lequel le
bourrelet (20) s’étend hors dudit second co6té
(12) dans une direction axiale depuis ledit pre-
mier coté (11) vers ledit second coté (12), dans
lequel le bourrelet (20) comprend deux parties
de paroi latérale (22, 24) et une partie de pont
(26) reliant les parties de paroi latérale (22, 24),
dans lequel une ligne de marquage (30) est for-
mée dans la partie de pont (26) du bourrelet (20)
sur ledit deuxieme coté (12) ;

(c) dans lequel les parties de la paroi latérale
(22, 24) du bourrelet (20) ont au moins partiel-
lement une épaisseur de paroi (W) qui est infé-
rieure ala premiére épaisseur du couvercle (10),
et dans lequel la premiére épaisseur du couver-
cle (10) est présente a un endroit du couvercle
(10) autre que les parties de la paroi latérale (22,
24),

et

(d) le bourrelet (20) avec la ligne de marquage
(30) dans la partie de pont (26) étant aplati pour
faire s’effondrer les deux parties de paroi laté-
rale amincies (22, 24), fournissant ainsi le cou-
vercle (10).

15. Couvercle pour un récipient selon la revendication
14, dans lequel les parties de la paroi latérale (22,
24) du bourrelet (20) sont pliées I'une vers l'autre,
formant ainsi deux saillies opposées (32, 34), de pré-
férence les deux saillies (32, 34) sont sensiblement
adjacentes ou accolées l'une a l'autre, et la partie
pont (26) est sensiblement disposée a une distance
inférieure ou adjacente aux saillies (32, 34) ou ac-
colée aux saillies (32, 34), de préférence les deux
parties de la paroi latérale (22, 24) s’étendent hors
de ladite deuxiéme face (12) dans la direction axiale.
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