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(57) ABSTRACT

Described is a cap for a container, a combination of a closing
cap for a container and a neck of the container and a relative
method for making the cap for the container.

The cap comprises a lateral wall extending about an axis and
a transversal wall positioned at one end of the lateral wall,
a separation line being provided on the lateral wall to define
a retaining ring, which is configured to remain anchored to
a neck of the container and which extends up to a free edge;
a closing element removably engageable with the neck, so as
to open or close the container; the separation line extends
about an axis and being circumferentially interrupted to
leave the retaining ring and the closing element joined;
wherein the retaining ring comprises a joining portion at
which the retaining ring is joined to the closing element; a
first connecting band, which extends from a first end zone of
the joining portion to the retaining portion, and a second
connecting band, which extends from a second end zone of
the joining portion, the second end zone being positioned
circumferentially on the opposite side to the first end zone;
a tab, interposed between the first connecting band and the
second connecting band and being protruding, or aligned
with respect to it, so that, when the closing element is in an
open condition and the connecting bands keep the closing
element connected to the retaining ring, the tab can rest on
the neck. A method is also provided for making the cap in
a cutting unit.
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METHOD FOR PRODUCING A CAP FOR A
CONTAINER--

[0001] This invention relates to a cap for a container, a
combination of a closing cap for a container and a neck of
the container and a relative method for making the cap for
the container.

[0002] In particular, the invention relates to a cap provided
with a retaining ring, which can be associated with a neck of
the container, the cap being also provided with a closing
element which, after opening, remains connected to the
retaining ring and a combination of a cap and of a neck of
the container, to which the cap is associated. The invention
also relates to the method for making the cap for the
container, in which the closing element remains connected
to the retaining ring after opening.

[0003] The cap, and the combination of cap and neck, is
particularly, but not exclusively, suitable for bottles designed
to contain liquid substances.

[0004] There are prior art caps for bottles comprising a
cup-shaped body provided with an inner thread designed to
engage with an outer thread of a neck of the bottle. The prior
art caps are also provided with a security ring connected to
the cup-shaped body by means of a tear line provided with
a plurality of breakable elements, for example breakable
bridges. When the cap is opened for the first time the
cup-shaped body separates from the security ring along the
tear line following breakage of the breakable elements. The
security ring remains associated with the neck of the bottle,
whilst the cup-shaped body can be unscrewed by the user,
which in this way separates the cup-shaped body from the
bottle to access the contents of the bottle. Subsequently, the
cup-shaped body can be re-screwed on the neck to reclose
the bottle.

[0005] Sometimes, after the bottle has been emptied, the
user throws the cup-shaped body on the ground, either
intentionally or accidentally, whilst the bottle, together with
security ring associated with it, should correctly be disposed
of in a waste bin. This behaviour is obviously undesired.
[0006] To overcome this drawback, caps have been pro-
posed which are provided with a retaining ring, which can
be associated with a neck of a bottle, and a closing element,
connected to the retaining ring by means of a hinge.
[0007] The closing element can be rotated about the hinge
between an open condition, in which a user can access the
contents of the bottle, and a closed condition, in which the
closing element prevents access to the bottle. The hinge
keeps the closing element associated with the retaining ring
and, therefore, the bottle, preventing the closing element
from being thrown on the ground independently of the
bottle.

[0008] The prior art caps provided with hinge have how-
ever the drawback of being rather complicated to manufac-
ture. In effect, the hinge is usually produced in the same
mould in which the cap is obtained, particularly by injection
moulding or compression moulding.

[0009] In order to produce the caps with hinge of known
type it is therefore necessary to provide special moulds,
different from those which are normally adopted for pro-
ducing the caps free of the hinge. These moulds are more
complicated than the ordinary ones, in particular because the
caps with hinge of known type may be provided with
undercut parts, which thus require special means in order to
be extracted from the mould.
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[0010] Moreover, the caps with the hinge of known type
and may have zones with a very reduced thickness, which
are difficult to obtain because the molten polymeric material
flows with difficulty in the portions of the mould intended to
form these zones.

[0011] This increases the costs for the production of the
caps with hinge and/or the cycle time necessary obtain them.
[0012] The prior art caps provided with a hinge have,
however, a further drawback linked to the fact that the
retaining ring, in the open condition, when a user inclines the
bottle to pour the contents, can easily rotate and cause the
closing element connected to it to also fall downwards by
gravity, which in this way can be positioned facing and
below the dispensing opening. The user is therefore forced
to manually lock the cap before inclining the bottle, in order
to avoid undesired splashes or deviations of the content to be
poured and have the guarantee that the closing element does
not disturb the dispensing.

[0013] An aim of the invention is to improve the caps of
known type, particularly the caps comprising a retaining
ring designed to remain associated with a neck of the
container and a closing element removably engageable with
the neck to allow a user to open or alternatively close the
container.

[0014] A further aim is to provide a cap for a container,
provided with a closing element which remains connected to
the retaining ring, which in addition can remain stably
locked in a position after opening.

[0015] Another aim of the invention is to improve the
production method of the caps of known type, particularly
the caps comprising a retaining ring designed to remain
associated with a neck of the container and a closing element
removably engageable with the neck to allow a user to open
or alternatively close the container.

[0016] Yet another aim of the invention is to improve a
combination of cap and neck of known type, particularly
wherein the caps comprising a retaining ring designed to
remain associated with a neck of the container and a closing
element removably engageable with the neck to allow a user
to open or alternatively close the container.

[0017] According to a first aspect of the invention, there is
a cap for a container according to claim 1 and the claims
dependent thereon.

[0018] More in detail, according to this first aspect of the
invention, there is a closing cap for a container, comprising
a lateral wall extending about an axis and a transversal edge
positioned at one end of the lateral wall, a separation line
being provided on the lateral wall to define: a retaining ring,
which is configured to remain anchored to the neck; a
closing element removably engageable with the neck, in
such a way as to open or close the container; wherein the
separation line extends about an axis, the circumferential
separation line being interrupted to leave the retaining ring
and the closing element joined, and wherein the retaining
ring comprises: a retaining portion, which is configured to
internally engage with a locking ring of the neck and it
extends up to a free edge of the retaining ring; a joining
portion at which the retaining ring is joined to the closing
element; a first connecting band, which extends from a first
end zone of the joining portion to the retaining portion, and
a second connecting band, which extends from a second end
zone of the joining portion to the retaining portion, the
second end zone being positioned circumferentially on the
opposite side to the first end zone; a tab, interposed between
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the connecting bands, the tab protruding with respect to the
first end zone and to the second end zone of the joining
portion towards the free edge so that, when the closing
element is in an open condition and the connecting bands
keep the closing element connected to the retaining ring, the
tab can rest on the neck.

[0019] According to a second aspect of the invention,
there is a cap for a container according to claim 22 and the
claims dependent thereon.

[0020] In detail, in accordance with this second aspect of
the lateral connection, there is a closing cap for a container,
comprising a lateral wall extending about an axis and a
transversal wall positioned at one end of the lateral wall, a
separation line being provided on the lateral wall to define
a retaining ring, which is configured to remain anchored to
a neck of the container and to a free edge; a closing element
removably engageable with the neck, so as to open or close
the container; the separation line extending around the axis
and being circumferentially interrupted to leave the retaining
ring and the closing element joined; wherein the retaining
ring comprises: a joining portion at which the retaining ring
is joined to the closing element; a first connecting band,
which extends from a first end zone of the joining portion,
and a second connecting band, which extends from a second
end zone of the joining portion, the second end zone being
positioned circumferentially on the opposite side to the first
end zone; a tab, interposed between the first connecting band
and the second connecting band so that, when the closing
element is in an open condition and the connecting bands
keep the closing element connected to the retaining ring, the
tab can rest on the neck; wherein the tab comprises a pair of
lateral edges and a bottom edge, the bottom edge being
aligned with a first free lower edge and a second lower free
edge of the first connecting band and of the second con-
necting band; and wherein on the lateral wall there are an
incision line which extends between the separation line and
the free edge of the retaining ring, defines the bottom edge
of the tab, the first free lower edge of the first connecting
band and the second free lower edge of the second connect-
ing band and is made by means of a cut line of the lateral
wall; two cut lines which define the respective lateral edges
of the tab and are made by means of cuts passing through an
entire thickness of the lateral wall.

[0021] According to a third aspect of the invention, there
is a combination of a closing cap for a container and a neck
of the container, on which the cap is applied, according to
claim 33 and the claims dependent thereon.

[0022] In detail, according to this aspect of the invention,
there is a combination of a closing cap for a container and
a neck of the container, wherein the cap comprises a lateral
wall extending about an axis and a transversal wall posi-
tioned at one end of the lateral wall, a separation line being
provided on the lateral wall to define: a retaining ring, which
is configured to remain anchored to the neck; a closing
element removably engageable with the neck, in such a way
as to open or close the container; the separation line extend-
ing about the axis and being interrupted to leave the retain-
ing ring and the closing element joined; the retaining ring
comprising: a retaining portion, which is configured to
internally engage with a locking ring of the neck and it
extends up to a free edge of the retaining ring; a joining
portion at which the retaining ring is joined to the closing
element; a first connecting band and a second connecting
band, which extend from the joining portion to the retaining
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portion; a tab, circumferentially interposed between the first
connecting band and the second connecting band, which
projects towards the free edge; wherein the locking ring
projects from an outer surface of the neck and extends in a
direction parallel to the axis between an upper end, nearer a
dispensing opening of the neck and a lower end; and wherein
the connecting bands are made by means of an incision line
which extends between the separation line and the free edge
and comprise a first lateral stretch and a second lateral
stretch which partially define, respectively, the first connect-
ing band and the second connecting band, wherein the first
lateral stretch and the second lateral stretch, when the
closing element is in a closed condition, are positioned
beyond, or at, the lower end of the locking ring towards the
dispensing opening, so that when the closing element is in
an open condition and the connecting bands keep the closing
element connected to the retaining ring, the tab can rest on
the neck beyond the upper end of the locking ring towards
the dispensing opening.

[0023] According to these three aspects of the invention,
the joining portion makes it possible to keep the closing
element stably associated with the retaining ring and there-
fore with the neck of the container. This prevents the closing
element from being thrown on the ground separately from
the container. This thus increases the probability that the
closing element, together with the container, is correctly
disposed of together with waste of the same type, in par-
ticular together with plastic material waste.

[0024] The tab, which is positioned in the joining portion,
is interposed between the first end zone of the first connect-
ing band and the second end zone of the second connecting
band and protrudes from them, or is aligned with a first free
lower edge and a second free lower edge of the first
connecting band and of the second connecting band, allows
the closing element to be stably locked on the neck of the
container, since a bottom edge of the tab rests on the neck
and prevents the any rotational movement of the closing
element, both towards the closing element and around the
neck of the bottle. Advantageously, the tab rests on the neck
close to the locking ring. In this way, the closing element is
locked in the movement towards the dispensing opening,
since the tab interferes with the locking ring, or with zones
of the neck close to it, and cannot rotate further. Moreover,
the retaining ring is also locked in the rotation about the
neck, due to the friction between the tab and the locking ring
which prevents the tab from sliding laterally on the locking
ring.

[0025] The closing element cannot, therefore, fall by grav-
ity.
[0026] The user can close the bottle again only after

disengaging the tab from the locking ring.

[0027] Advantageously, in order to obtain the connecting
bands and a bottom edge of the tab, an incision line is made
which extends between the separation line and the free edge
of the retaining ring.

[0028] In addition, in order to obtain the lateral edges of
the tab, two cut lines are made on a lateral wall of the cap
which extend parallel to the axis of the cap.

[0029] Consequently, the cap according to the invention
may be produced in a relatively simple manner, without need
to use special moulds. In effect, the cap according to the
invention may be produced in a traditional mould which
makes it possible to obtain a concave body and the incision
line and the cut lines for making the lateral edges and the
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bottom edge of the tab may be made as incision lines by
means of a cutting operation on the concave body.

[0030] The incision lines may pass through the entire
thickness of the lateral wall, or not passing through, if the
thickness of the lateral wall is to be cut only partly.
[0031] Preferably, the incision line and the cut lines are
made by means of through cuts for an entire thickness of the
lateral wall.

[0032] Optionally, there may be breakable elements on the
incision line.
[0033] However, the incision line and the cut lines can also

be made by moulding, suitably shaping the mould in which
the cap is produced, without, however, causing excessive
complications of the mould, thanks to the particularly simple
shape of the incision line and the cut lines.

[0034] In this case, the incision line may also be shaped
like a line of weakness.

[0035] If, in accordance with the first and third aspect of
the invention wherein the tab protrudes relative to the
connecting bands, the incision line comprises a first lateral
stretch and a second lateral stretch which lie in a first plane
parallel to a separation plane in which lies the separation line
and a central stretch which extends on a second plane
parallel to the separation plane and is interposed between the
first plane and the free edge of the retaining ring.

[0036] The connecting bands and the tab are made with
the separation line and the incision line which are positioned
on three planes parallel to each other.

[0037] Thanks to the fact that, in accordance with the third
aspect of the invention, the first lateral stretch and second
lateral stretch of the incision line, when the closing element
is in a closed condition, are positioned beyond the lower end
of the locking ring towards the dispensing opening, or at the
lower end, it follows that, when the closing element is in an
open condition and the connecting bands keep the closing
element connected to the retaining ring, the tab can rest on
the neck beyond the upper end of the locking ring towards
the dispensing opening.

[0038] This allows the tab to rest on a coupling structure
of the neck, for example shaped like a thread, beyond the
locking ring, making even more stable the combination
between the cap and the neck on which the cap is applied.
[0039] According to the second aspect of the invention,
wherein the tab is aligned with the connecting bands, the
incision line defines the bottom edge of the tab, the first free
lower edge of the first connecting band and the second free
lower edge of the second connecting band, and extends on
a plane which is parallel to the separation plane.

[0040] Advantageously, the separation line and the inci-
sion line extend only on two planes parallel to each other and
this makes it possible to obtain a cap which, whilst stably
locking on the neck of the container in the open condition,
is simple to make.

[0041] In accordance with the previous aspects of the
invention, advantageously, the connecting bands, the joining
portion, and the tab, define a hinge arrangement which has
a capacity of movement, in an axial direction, considerably
greater than the capacity of movement which would be
allowed by the joining portion only. This hinge arrangement
allows the closing element to be moved away from the
security ring along a significant axial distance, determined
by the combination of the length of the connecting bands and
the joining portion. Thanks to the fact the tab is interposed
between the connecting bands, the closing element can be
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easily disengaged from the neck of the container, even if the
tab is resting on the neck and interferes with the locking ring,
since the capacity of movement and deformation of the
connecting bands can be used.

[0042] According to one version, considering a centre line
of the joining portion, a centre line of the tab coincides with
the centre line of the joining portion and the connecting
bands are positioned symmetrically relative to a plane
containing the axis and the centre line of the joining portion.
[0043] The symmetrical shape of the tab, interposed
between the connecting bands, makes it possible to reduce
the involuntary movements of the closing element when the
cap is in an open condition and the closing element is locked
resting on the neck close to the locking ring, in particular
limiting the lateral movements. In this way, the cap cannot
rotate.

[0044] It should also be noted that the joining portion,
which also comprises the protruding tab, or aligned with the
connecting bands, is robust so much that it is difficult to
accidentally separate the retaining ring from the closing
element.

[0045] The invention can be better understood and imple-
mented with reference to the accompanying drawings which
illustrate non-limiting example versions of it and in which:
[0046] FIG.1 is aside view of a closing cap for a container
according to a first aspect of the invention, in combination
with a neck on which the cap is applied, comprising a
closing element and a retaining ring, in a closed condition,
wherein the cap comprises a first connecting band, a second
connecting band and a tab interposed between the first
connecting band and the second connecting band, wherein
the tab has an outer part protruding relative to the connecting
bands.

[0047] FIG. 1A is a side view of the cap of FIG. 1 in an
open configuration, wherein the closing element is spaced
from the neck of the container and the tab is locked resting
on the neck, close to a ring for locking the neck;

[0048] FIG. 1B shows an enlargement of FIG. 1A;
[0049] FIG. 2 is a side view of a version of the cap of FIG.
1, in the closed condition, wherein the tab comprises an
outer part, protruding relative to the connecting bands, and
an inner part;

[0050] FIG. 3 is the side view of the cap of FIG. 2, in an
initial open condition, wherein the closing element of the
cap starts to be separated from the retaining ring and the tab
is still partly received in a retaining portion of the retaining
rnng;

[0051] FIG. 4 is the side view of the cap of FIG. 2, in a
final open condition, wherein the closing element of the cap
is almost completely separated from the retaining ring and
the tab is completely disengaged from the retaining portion;
[0052] FIG. 5 is the side view of the cap of FIG. 2 in an
open configuration, wherein the closing element is spaced
from the neck of the container and the tab is locked resting
on the neck, close to a locking ring of the neck;

[0053] FIG. 6 is a side view of a neck of the container,
without the respective closing cap;

[0054] FIG. 7 is a perspective view of the neck of FIG. 6;
[0055] FIG. 8 is a side view of a variant of the cap of FIG.
2, in combination with the neck on which the cap is applied,
in the closed condition, according to a third aspect of the
invention;

[0056] FIG. 9 is the side view of the cap of FIG. 8, in an
initial open condition, wherein the closing element of the
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cap starts to be separated from the retaining ring and the tab
is still partly received in a retaining portion of the retaining
ring;

[0057] FIG. 10 is the side view of the cap of FIG. 8, in a
final open condition, wherein the closing element of the cap
is almost completely separated from the retaining ring and
the tab is completely disengaged from the retaining portion;
[0058] FIG. 11 is the side view of the cap of FIG. 8 in an
open configuration, wherein the closing element is spaced
from the neck of the container and the tab is locked resting
on the neck, close to a locking ring of the neck;

[0059] FIG.12is aside view of a variant of the cap of FIG.
2, in the closed condition, according to a second aspect of
the invention, wherein a bottom edge of the tab is aligned
with a first free lower edge and a second free lower edge of
the first connecting band and of the second connecting band
and the tab has the inner part but not the outer part;
[0060] FIG. 13 is a side view of the cap of FIG. 12 in the
open configuration, wherein the closing element is spaced
from the neck of the container and the tab is locked resting
on the neck, close to a locking ring of the neck;

[0061] FIG.14 is aside view of a variant of the cap of FIG.
1, in the closed condition, wherein the tab has a trapezoidal
shape;

[0062] FIG.15is aside view of a variant of the cap of FIG.
1, in the closed condition, wherein the tab has a rectangular
shape with rounded corners;

[0063] FIG. 16 is a cross section of a cutting unit for
making the cap of the preceding drawings having a separa-
tion line, an incision line and cut lines.

[0064] FIG. 17 shows an enlarged detail of a cap of the
preceding drawings.

[0065] With reference to the accompanying drawings, the
numeral 1 denotes a cap for closing a container 2, of which
only a neck 201 is shown, particularly a bottle designed to
contain a liquid substance such as a drink.

[0066] It should be noted that elements common to the
different embodiments will be indicated with the same
reference numerals.

[0067] The cap 1 is made of polymeric material. Any
polymeric material designed to be moulded can be used to
obtain the cap 1.

[0068] The cap 1 is shown in FIG. 1 in a closed condition
in which the cap 1 is located when it leaves a cap production
line and is applied to the neck 201 of the container 2, in
combination with it.

[0069] In this condition, the cap 1 comprises a lateral wall
3 which extends about an axis Z, and a transversal wall 4
positioned at one end of the lateral wall 3, so as to close the
end. The transversal wall 4 extends transversally, in particu-
lar perpendicularly, to the axis Z. The transversal wall 4 may
be flat, even though other shapes are theoretically possible.
In the example illustrated, the transversal wall 4 has a
substantially circular shape in plan view.

[0070] The lateral wall 3 and the transversal wall 4 define
a cup-shaped body, designed to receive an end portion of the
neck 201 of the container 2, so that the cap 1 can close the
container 2.

[0071] More specifically, the lateral wall 3 is connected to
the transversal wall 4 by a connecting zone 401, which may
be shaped, in cross section, like a bevelled edge or a circular
connector.
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[0072] The cap 1 comprises a separation line 5, which is
provided on the lateral wall 3 to define a retaining ring 301,
which is configured to remain anchored to the neck 201 of
the container 2.

[0073] More in detail, the retaining ring 301 is configured
to engage internally with a locking ring 202, which projects
from an outer surface of the neck 201, in such a way as to
remain anchored to the neck 201.

[0074] The locking ring 202 is an annular enlargement,
which extends in a plane positioned transversally to the axis
V4

[0075] The separation line 5, on the lateral wall 3, defines,
in addition to the retaining ring 301, a closing element 302
removably engageable with the neck 201, so as to open or
close the container 2. The closing element 302 can be
engaged for closing a dispensing opening 203 of the con-
tainer 2.

[0076] The separation line 5 extends about the axis Z and
is circumferentially interrupted so as to leave the retaining
ring 301 and the closing element 302 joined together. More
in detail, the separation line 5 extends between a first end
501 and a second end 502.

[0077] The separation line 5 may have an angular exten-
sion, about the axis Z, greater than or equal to 240° and less
than, or equal to, 350°.

[0078] In one version, the angular extension of the sepa-
ration line 5 may be between 250° and 340°, preferably
between 320° and 330°.

[0079] It should be noted that the expression “the angular
extension is between” 250° and 340° means, in all this
document, that it may be greater than, or equal to, 250° and
less than, or equal to, 340°, in other words, the ends of the
range indicated are always included therein and are not
excluded.

[0080] The retaining ring 301 comprises a retaining por-
tion 303, which is configured to engage internally with the
locking ring 202 and extends up to a free edge 304 of the
retaining ring 301.

[0081] The free edge 304 delimits the retaining ring 301
on the side opposite the transversal wall 4. The retaining ring
301 therefore extends between the separation line 5 and the
free edge 304 and may be delimited by a cylindrical or
truncated cone shaped outer surface. Preferably, the separa-
tion line 5 is parallel to the free edge 304.

[0082] In other words, the retaining portion 303 is a lower
portion of the retaining ring 301, and therefore of the cap 1,
when the cap is joined to the container 2 and is configured
to retain anchored the retaining ring 301 to the neck 201 of
the container 2.

[0083]

[0084] a joining portion 305 at which the retaining ring
301 is joined to the closing element,
[0085] a first connecting band 306 and a second con-
necting band 307 which extend from the joining portion
305 to the retaining portion 303.
[0086] More in detail, the first connecting band 306 and
the second connecting band 307 extend from end zones
305a, 3055 circumferentially opposite the joining portion
305 up to the retaining portion 303. The first connecting
band 306 extends from a first end zone 305« of the joining
portion 305 to the retaining portion 303, and the second
connecting band 307 extends from a second end zone 3055

The retaining ring 301 in addition comprises:
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of the joining portion 305 to the retaining portion 303, the
second end zone 3055 being circumferentially opposite the
first end zone 305a.

[0087] If the first end 501 and the second end 502 of the
separation line 5 are considered, the first end zone 305a and
the second end zone 3055 of the joining portion 305 are
respectively immediately adjacent to the first end 501 and to
the second end 502 and are therefore positioned circumfer-
entially on the opposite side in the joining portion 305.
[0088] The first connecting band 306 and the second
connecting band 307 are therefore positioned circumferen-
tially on the opposite side in the joining portion 305.
[0089] The retaining ring 301 comprises a tab 308.
[0090] The tab 308 is circumferentially interposed
between the first connecting band 306 and the second
connecting band 307 and protrudes towards the free edge
304 so that, when the container 2 is in the open condition and
the first connecting band 306 and the second connecting
band 307 keep the closing element 302 connected to the
retaining ring 301, the tab 308 can rest on the neck 201 of
the container 1.

[0091] More in detail, the tab 308 is interposed between
the connecting bands 306, 307 and protrudes relative to the
first end zone 3054 and the second end zone 3054 of the
joining portion 305 towards the free edge 304.

[0092] The tab 308 rests on the neck 201 for locking the
closing element 302 spaced from the neck.

[0093] It should be noted that the tab 308 is made exclu-
sively as an outer part 308a, projecting relative to the first
end zone 305q and to the second end zone 3055.

[0094] As shown in FIG. 1, the separation line 5 is
positioned at a distance D1 along an axis parallel to the axis
Z from the free edge 304 of the retaining ring 301. The
height of the retaining ring 301 along an axis parallel to the
axis Z is therefore equal to D1.

[0095] The distance D1 is less than or equal to 6.5 mm.
Preferably, the distance D1 is less than or equal to 5 mm.
[0096] The distance D1 is greater than or equal to 2 mm.
Preferably, the distance D1 is greater than or equal to 3 mm.

[0097] In a preferred version, the distance D1 is between
3 and 5 mm.
[0098] It should be noted that the term H denotes a height

of the tab 308, which H1 denotes a height of the connecting
bands 306, 307 and that D2 denotes a height of the retaining
portion 303, along an axis parallel to the axis Z when the
closing element 302 is in the closed condition.

[0099] In the open condition shown in FIGS. 1A and 1B,
thanks to the connecting bands 306, 307, connected to the
joining portion 305, the closing element 302 can rotate
relative to the neck 201 of the container 2 around the joining
portion 305, which defines in this way a hinge band which
keeps connected the closing element 302 relative to the neck
201, deforming.

[0100] In other words, as shown in FIGS. 1A and 1B, after
being disengaged from the neck 201, the closing element
302 is rotated about the joining portion 305.

[0101] It should be noted that the joining portion 305, the
first connecting band 306, the second connecting band 307
and the tab 308 are joined together and define a hinge
arrangement which has a capacity of movement, in an axial
direction, considerably greater than the capacity of move-
ment which would be allowed only by the joining portion
305, as described in more detail below.
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[0102] The hinge arrangement is a part of the retaining
ring 301 which is interposed between the retaining portion
303 of the retaining ring 301 and the closing element 302.

[0103] It should be noted that, when the tab 308 is resting
on the neck 201, a bottom edge 309 of the tab 308 faces
towards the dispensing opening 203 of the container 2.

[0104] The tab 308 is, in effect, connected to the lateral
wall 3 by a hinge line 310, about which the tab 308 can
optionally bend for resting on the neck 201 close to the
locking ring 202.

[0105] It should be noted that the hinge line 310 is a virtual
line which defines in the lateral wall 3 a zone about which
the tab 308 may optionally bend, which may also be part of
the hinge band of the joining portion 305, relative to the
height H of the tab 308, or positioned closer to the free edge
304, or also on the lateral wall 3, as described in more detail
below.

[0106] The bottom edge 309 is a free edge of the tab 308,
which is positioned on the opposite side relative to the hinge
line 310.

[0107] To make possible the rotation of the joining portion
305 when the closing element 302 passes from the closed
condition to the open condition, as shown in FIGS. 1A and
1B, the connecting bands 306 and 307 undergo a twisting
which affects at least a part of the height H1 of each
connecting band 306, 307.

[0108] Thanks to the fact that the tab 308 projects relative
to the first end zone 3054 and to the second end zone 3055,
the bottom edge 309 is able to intercept the neck 201 of the
container 2 without interference by the first connecting band
306 and the second connecting band 307, which remain
withdrawn relative to it.

[0109] Even if a user accidentally strikes the closing
element 302 and stresses the first connecting band 306 and
the second connecting band 307, the closing element 302 is
locked spaced from the neck 201 and cannot move towards
it since the tab 308 is locked in rotation towards a bottom of
the container by the neck 201.

[0110] When the closing element 302 is in the open
condition, between the closing element 302, positioned
spaced from the neck 201, and an axis parallel to the axis Z
and tangential to the lateral surface of the neck 201, an angle
of opening is defined at least equal to 30°, which guarantees
that the closing element 302 does not interfere with the
dispensing of the contents of the bottle when the bottle is
inclined.

[0111] The closing element 302 is positioned inclined and
the shape of the locking ring 202 and/or the retaining ring
301 and/or the tab 308 can contribute to determining the
inclination of the closing element 302, as described in more
detail below.

[0112] If now a plane is considered passing through the
axis Z, the joining portion 305 has a thickness S substan-
tially constant on a plane containing the separation line 5. In
effect, no lightening or particular shapes of zones of the
lateral wall of the cap 1 are necessary to make the joining
portion 305.

[0113] In effect, as shown in FIG. 17, each connecting
band 306, 307 may have a radial thickness S, that is to say,
a thickness measured in a radial direction relative to the axis
Z, greater than, or equal to, 0.35 mm. This thickness may be
less than, or equal to, 1.8 mm.
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[0114] In one version, the radial thickness S of each
connecting band 306, 307 may be greater than, or equal to,
0.5 mm. This thickness may be less than, or equal to, 1.2
mm.

[0115] The radial thickness S of the connecting bands 29,
30 may be, preferably, constant in a direction parallel to the
axis Z.

[0116] Alternatively, the radial thickness S of the connect-
ing bands 306, 307 may be variable in a direction parallel to
the axis Z. In particular, the radial thickness S of the
connecting bands 306, 307 may vary along a direction
parallel to the axis Z, in such a way as to remain inside the
intervals indicated above.

[0117] In one version, with relatively large radial thick-
nesses S of the connecting bands 306, 307 corresponds to a
height H1 of relatively small connecting bands 306, 307, and
vice versa.

[0118] It is, however, also possible to combine relatively
large radial thicknesses S of the connecting bands 306, 307
with a relatively large height H1.

[0119] Also considering a plane passing through the axis
Z, it may be noted that the locking ring 202 (FIG. 6) has a
triangular cross-section and has an upper wall 202aq, facing
towards the dispensing opening 203, which is inclined
relative to a base wall 2025 of the locking ring 202 facing
towards a bottom of the container 2. The locking ring 202
has, in other words, the upper wall 202a with a frustoconical
shape.

[0120] A cylindrical wall (not illustrated) of the locking
ring 202 may be interposed between the upper wall 202a and
the base wall 2025.

[0121] However, other geometries of the locking ring 202
are possible.
[0122] An angle o of 50°, shown in FIG. 6, is defined

between an axis parallel to the axis Z, passing through an
outer edge of the locking ring 202 and the upper wall 202q.
[0123] The inclination of the closing element 302 in the
open condition may depend on:

[0124] the height H of the tab 308 along an axis parallel
to the axis Z and, that is, a distance between the bottom
edge 309 and the hinge line 310;

[0125] a shape of the retaining ring 301 and of the
retaining portion 303 and, that is, the height D2 of the
retaining portion 303 along an axis parallel to the axis
Z;

[0126] the angle a of inclination of the locking ring
202;

[0127] a transversal extension of the locking ring 202
and, that is, a semi-difference between a diameter of the
locking ring 202 and a diameter of the outer surface of
the neck 201, immediately above the locking ring 202.

[0128] In addition to the above-mentioned geometrical
factors, it has been experimentally demonstrated that for the
cap 1 of FIGS. 1, 1A, 1B, 14 and 15, the inclination of the
closing element 302 in the open condition, and therefore the
stability in the locking of the same on the neck 201, is also
determined by a ratio between the height H1 of the con-
necting bands 306, 307 and the radial thickness S of the
connecting bands 306, 307, as described in more detail
below, which can deform to guarantee the optimum connec-
tion between the neck 201 and the joining portion 305 (and
if necessary between the neck 201 and the connecting bands
306, 307) in such a way as to maintain the closing element
201 in the open position in a reliable and secure fashion. The
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separation line 5 extends on a plane positioned transversally,
in particular perpendicularly, to the axis Z. It should be noted
that the retaining ring 301 and the closing element 302 are
positioned on opposite sides of the separation line 5.

[0129] The lateral wall 3 of the cap 1 is provided internally
with a coupling structure (not illustrated), configured for
removably couple the closing element 302 to the neck 201
of'the container 2, in such a way that the cap 1 can be moved
from the closed condition, wherein the cap 1 closes the
dispensing opening 203 of the container 2, to the open
condition.

[0130] The coupling structure of the cap 1 is positioned
inside the closing element 302 and is shaped to engage with
a corresponding coupling structure 204 present externally on
the neck 201 of the container 2. The coupling structure of the
closing element 302 and the coupling structure 204 of the
neck 201 are, as illustrated in the accompanying drawings,
made as a thread. In this case, the movement from the closed
condition to the open condition is performed by a rotation of
the closing element 302 relative to the neck 201 of the
container 2.

[0131] Advantageously, the tab 308 rests on the neck 201
close to the locking ring 202. In effect, with regard to the
shape of the retaining ring 301 and/or of the locking ring 202
and/or of the tab 308, the inclination of the closing element
302 relative to the neck 201 is determined, which in turn
determines the resting of the tab 308 on the neck 201.

[0132] The tab 308 can rest on the neck 201 in different
positions of the neck. For example, the tab 308 can be rested:

[0133] on the locking ring 202, since the locking ring
202 can define a lower contact element for the tab 308;

[0134] in an outer zone of the neck 201 between the
locking ring 202 and a lower thread of the coupling
structure 204;

[0135]

[0136] in a further outer zone of the neck 201 immedi-
ately below the base wall 2025 of the locking ring 202,
since the locking ring 202 can form an upper contact
element for the tab 308.

[0137] It should be noted that the lateral wall 3 can be
provided, on a relative outer surface, with a plurality of
knurling lines 312, extending parallel to the axis Z and
designed to facilitate gripping of the cap 1 by the user or by
the capping machine which applies the cap 1 on the con-
tainer 2 to be closed.

[0138] The knurling lines 312 may be positioned in the
closing element 302 but may also continue in the connecting
zone 401 and/or in the retaining ring 301.

[0139] In the example shown, it should be noted that the
lateral wall 3 comprises a cylindrical portion extending up to
the connecting zone 401, on which the knurling lines 312 are
made, a wide portion extending up to the free edge 304 of
the retaining ring 301 and a connecting portion positioned
between the cylindrical portion and the wide portion. The
wide portion has a diameter greater than the cylindrical
portion. The wide portion may be delimited by a smooth
outer surface, that is to say, it may be without knurling lines
312 but this is not necessary since the knurling lines 312
could also extend on the wide portion. The closing element
302 is defined by the cylindrical portion, the retaining ring
301 is formed by the wide portion since the separation line
5 is provided on the connecting portion. However, other

on the coupling structure 204;
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configurations of the cap 1 might be possible, in relation to
the position of the separation line 5 and the extension of the
knurling lines 312.

[0140] For example, the separation line 5 may be posi-
tioned on the cylindrical portion.

[0141] Along the separation line 5 there may be a plurality
of breakable bridges 503, shown at least in FIGS. 12, 14 and
15, which connect the retaining ring 301 to the closing
element 302. The breakable bridges 503 are designed to be
broken the first time the cap 1 is moved to the open position,
to signal that the container is no longer whole. In this way,
the closing element 302 separates from the retaining ring
301 along the separation line 5.

[0142] As mentioned above, the retaining ring 301 is
configured to engage internally with the locking ring 202 in
such a way as to remain anchored to the neck 201.

[0143] For this purpose, the retaining ring 301 is provided
internally with an engagement element 313, shown in FIG.
4 and in FIG. 17, designed to engage with the locking ring
202. The engagement element 313 is configured for making
contact against the locking ring 202 so as to prevent axial
movements of the retaining ring 301, away from the neck
202, when the closing element 301 is removed from the neck
201.

[0144] More in detail, it is the retaining portion 303 of the
retaining ring 301 to be provided with the engagement
element 313, in such a way as to be retained anchored to the
locking ring 202 even when, as illustrated in FIGS. 1A and
1B, the closing element 302 is in the open condition and is
locked spaced from the neck 201 and from the dispensing
opening 203.

[0145] The engagement element 313 is shaped like an
annular element which is folded around the free edge 304
towards the inside of the retaining portion 303. More in
detail, the annular element may be continuous or interrupted.
In effect, there may be a plurality of folded elements, shaped
like flaps, which project from the free edge 304 and are
folded towards the inside of the retaining portion 303 for
making the engagement clement.

[0146] Alternatively, the engagement element 313 may be
shaped like a continuous enlargement or interrupted, not
illustrated, which from an inner surface of the retaining
portion 303 projects towards the axis Z to engage with the
locking ring 202, provided the enlargement does not affect
the tab 308.

[0147] As mentioned above, the tab can bend about the
hinge line 310.
[0148] The hinge line 310 is transversal to the axis Z. In

effect, the tab 308 comprises a pair of lateral edges 311
which extend between the hinge line 310 and the bottom
edge 309, shown in FIGS. 1A and 1B.

[0149] The bottom edge 309 is transversal, in particular
perpendicular to the axis Z, the lateral edges 311 are
transversal to the bottom edge 309. In particular, the lateral
edges 311 are parallel to each other, parallel to the axis Z and
perpendicular to the bottom edge 309.

[0150] In other words, the tab 308 has a preferably rect-
angular shape wherein the bottom edge 309 is the free edge
and, on the opposite side, has the hinge line 310.

[0151] However, this condition is not necessary, since a
different shape of the tab 308 is possible, which may, for
example, have curved lateral edges 311 or inclined relative
to the bottom edge 309.

Oct. 12, 2023

[0152] For example, FIG. 14 shows a variant of the cap 1
of FIG. 1, wherein the tab 308 has a trapezoidal shape and
has lateral edges 311 which are inclined on opposite sides
relative to a centre line of the tab 308. On the other hand, the
tab 308 may have a rectangular shape but with rounded
corners, that is to say, wherein the lateral edges 311 are
curved, as shown in FIG. 15.

[0153] On the lateral wall 3 there are two break lines 6, or
cut lines, shown in FIGS. 1 and 2, which extend parallel to
each other and parallel to the axis Z which define the
respective lateral edges 311 of the tab 308.

[0154] If the lateral edges 311 of the tab 308 are curved,
the cut lines 6 from which it is possible to obtain the lateral
edges 311 are also curved.

[0155] The cut lines 6 have the same height and have first
ends, facing towards the transversal wall 4, between which
the hinge line 310 is defined.

[0156] As shown in FIG. 1, the hinge line 310 is posi-
tioned in the joining portion 305 of the lateral wall 3.
[0157] As mentioned, the tab 308 projects relative to the
first end zone 3054 and to the second end zone 3055 of the
joining portion 305 and in effect has only an outer part 308a.
[0158] FIGS. 2 to 5 show a version of the cap 1 which
differs from the version of FIG. 1 in that the tab 308 has, in
addition to the outer part 308q, protruding relative to the first
end zone 3054 and to the second end zone 3055 of the
joining portion 305, also an inner part 3085, made in the
joining portion 305.

[0159] The hinge line 310 is positioned, also in this case,
on the joining portion 305 of the lateral wall 3 but close to,
or aligned with, the first end 501 and the second end 502 of
the separation line 5.

[0160] The inner part 3085 is interposed between the first
connecting band 306 and the second connecting band 307
and is separated from the connecting bands 306, 307 by
respective stretches of the lateral edges 311.

[0161] In this way, the tab 308 has a greater capacity to
bend about the hinge line 310 since it has a greater height H.
[0162] In effect, in this version of the cap 1, the cut lines
6 extend inside the joining portion 305 to define the inner
part 3085 of the tab 308.

[0163] According to a version not illustrated, in addition
to the inner part 3085, the tab 308 comprises an additional
part made in the closing element 302 and separated from the
latter by respective further stretches of the lateral edges 311.
In effect, the hinge line 310 of the tab 308 is positioned in
the closing element 302 of the lateral wall 3, since the cut
lines 6 extend beyond the joining portion 305, and that is,
beyond the retaining ring 301, inside the closing element
302 to define the additional part of the tab 308.

[0164] This version of the tab 308 has even greater capac-
ity to bend since the height H of the tab 308, from the hinge
line 310 to the bottom edge 309, is increased.

[0165] For example, the cut lines 6 might extend up to the
knurling lines 312 of the closing element 302 to obtain a
hinge line 310 positioned at the knurling lines 312.

[0166] It should be noted that for the cap of FIGS. 2 to 5,
all the above applies, and in the description which follows,
with regard to the cap of FIG. 1 which will not be repeated
here for sake of brevity.

[0167] The connecting bands 306, 307 are made by means
of an incision line 7, shown in FIGS. 1 and 2, which extends
between the separation line 5 and the free edge 304 of the
retaining ring 301.
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[0168] The incision line 7 has an angular extension 0,
measured about the axis Z, greater than an angular distance
(also measured about the axis Z) between the first end 501
and the second end 502 of the separation line 5, that is to say,
the angular extension O of the joining portion 305.

[0169] The incision line 7 comprises a first lateral stretch
702 and a second lateral stretch 703 which partly define,
respectively, the first connecting band 306 and the second
connecting band 307.

[0170] More in detail, the first lateral stretch 702 and the
second lateral stretch 703 are both perpendicular to the axis
Z and are aligned. However, the two lateral stretches 702 and
703 might be slightly inclined relative to each other and have
different inclinations, not necessarily parallel to each other.
[0171] The first lateral stretch 702 and the second lateral
stretch 703 extend, preferably, on a first plane (not illus-
trated) parallel to a separating plane (not illustrated) con-
taining the separation line 5, the first plane being transversal
to the axis Z, in particular perpendicular to the axis Z.
[0172] The first lateral stretch 702 and the second lateral
stretch 703 respectively define a first free lower edge 306'
and a second free lower edge 307" of the connecting bands
306, 307.

[0173] In addition, the first lateral stretch 702 and the
second lateral stretch 703 also define a first free upper edge
303' and a second free upper edge 303" of the retaining
portion 303.

[0174] The first lateral stretch 702 and the second lateral
stretch 703 are positioned at the distance D2 from the free
edge 304 of the retaining ring 301, along an axis parallel to
the axis Z, which corresponds to the height of the retaining
portion 303.

[0175] The distance D2 may be greater than or equal to 1
mm. The distance D2 may be less than or equal to 5 mm.
More specifically, the distance D2 may be less than or equal
to 4 mm.

[0176] In one version, the distance D2 may be between 1
and 3 mm.

[0177] Inone version, the distance D2 may be equal to 3.9
mm

[0178] The height H1 of the connecting bands 306, 307
may be greater than, or equal to, 1 mm and less than, or equal
to, 5.5 mm.

[0179] More specifically, the connecting bands 306, 307
may have a height H1 greater than, or equal to, 1.2 mm and
less than, or equal to, 4 mm.

[0180] Inone version, the height H1 may be variable from
1.2 mm to 3.5 mm.

[0181] The height H1 may be equal to 2 mm.

[0182] In one version, the cap 1 may have a height H2,
measured in a direction parallel to the axis Z, variable
between 10 and 21 mm.

[0183] It should be noted that the connecting bands 306,
307 comprise a first portion adjacent to the separation line 5,
and a second portion adjacent to the incision line 7.
[0184] In the example shown in FIGS. 1 and 2, wherein
the separation line 5 and the first lateral stretch 702 and the
second lateral stretch 703 of the incision line 7 lie in
respective planes parallel to each other, the height H1 of the
connecting bands 306, 307 is constant along the entire length
of the connecting bands 306, 307 and is equal for the two
connecting bands 306, 307.

[0185] In effect, as better illustrated in FIGS. 1A and 1r
FIGS. 3 and 4, the first connecting band 306 is formed
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between a first end stretch of the separation line 5 and the
first lateral stretch 702 of the incision line 7. The second
connecting band 307 is formed between a second end stretch
of'the separation line 5 and a second lateral stretch 703 of the
incision line 7. The first end stretch of the separation line 5
is a stretch which extends up to the first end 501. The second
end stretch is a stretch which extends up to the second end
502.

[0186] The first lateral stretch 702 and the second lateral
stretch 703 extend up to the cut lines 6.

[0187] Each lateral stretch 702, 703 of the incision line 7,
both the first lateral stretch 702 and the second lateral stretch
703, may have an angular extension  about the axis Z of
between 20° and 110°, preferably between 30° and 70°, even
more preferably between 50° and 60°. In other words,
between the ends of each lateral stretch 702, 703, there is an
angular distance p of between 20° and 110°, preferably
between 30° and 70°, even more preferably between 50° and
60°.

[0188] In one version, each lateral stretch 702, 703 has an
angular extension [} about the axis Z of between 20° and 90°.
[0189] The incision line 7 comprises a central stretch 701
which is interposed between the first lateral stretch 702 and
the second lateral stretch 703.

[0190] The central stretch 701 extends on a second plane,
parallel to the plane of separation and interposed between
the first plane and the free edge 304 of the retaining ring 301,
and defines the bottom edge 309 of the tab 308.

[0191] It should therefore be noted that, advantageously,
the connecting bands 306, 307 and the tab 308 are made by
means of the separation line 5 and the incision line 7 which
lie in three planes parallel to each other, that is to say, the
separation line 5 lies in the separation plane, whilst the
incision line 7 lies, with regard to the two lateral stretches
702 and 703 in the first plane, and, with regard to the central
stretch 701, in the second plane.

[0192] The central stretch 701 is positioned at a distance
D3 along an axis parallel to the axis Z from the free edge 304
of the retaining ring 301.

[0193] The distance D3 may be less than, or equal to, 3
mm. More specifically, the distance D3 may be less than, or
equal to, 1 mm.

[0194] The cut lines 6 have second ends between which
extends the central stretch 701 of the incision line 7.
[0195] The distance between the first ends of the cut lines
6 and the central stretch 701 of the incision line 7 defines the
height H of the tab 308, along an axis parallel to the axis Z,
which corresponds to the distance between the hinge line
310 and the bottom edge 309 of the tab 308.

[0196] The central stretch 701, which determines the
width of the tab 308, has an angular extension y about the
axis Z of between 10° and 120°, preferably between 15° and
70°, more preferably between 20° and 50°, even more
preferably between 30° and 40°, even more preferably equal
to 25° In other words, between the ends of the central
stretch 701 there is an angular distance y of between 10° and
120°, preferably between 15° and 70°, more preferably
between 20° and 50°, even more preferably between 30° and
40°, even more preferably equal to 25°.

[0197] In one version, the central stretch 701 has an
angular extension y about the axis Z of between 10° and
120°, preferably between 20° and 40°, even more preferably
equal to 250.
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[0198] Thanks to these angular distances, the tab 308 is
sufficiently flexible about the hinge line 310 and the con-
necting bands 306, 307 are sufficiently long to allow the
closing element 302 to be moved axially to move the tab 308
beyond an upper edge of the neck 201, when the cap 1 is
opened, and to move the tab 308 to disengage from the
locking ring 202, when the cap 1 is closed.

[0199] It should be noted that the incision line 7, and that
is, the central stretch 701, the first lateral stretch 702 and the
second lateral stretch 703, may be preferably shaped like an
incision, that is to say, a cut line, passing through the entire
thickness of the lateral wall 3, and that is to say, of the
retaining ring 301.

[0200] This allows the user to define without effort the
hinge arrangement comprising the connecting bands 306,
307 and the tab 308 for easily moving away the closing
element 302 from the retaining ring 301 during the passage
in the open condition.

[0201] Alternatively, the incision line 7 may be shaped
like a line of weakness not passing through the entire
thickness of the lateral wall 3, but at which the thickness of
the lateral wall 3 is very reduced relative to the surrounding
zones to facilitate the fracture of the incision line 7 in the
retaining ring 301.

[0202] Alternatively, along the incision line 7 there may
also be breakable elements 704, shown in FIGS. 14 and 15,
which may be similar and angularly aligned with the break-
able bridges 503 or be misaligned relative to them. For
example, the breakable bridges 503 may be angularly offset
about the axis Z relative to the breakable elements 704.
[0203] As regards the cut lines 6, they are preferably
shaped like a through incision, which therefore does not
need to be broken at the moment of opening the container 2,
which extends for the entire thickness S of the lateral wall
3.

[0204] The joining portion 305 has an angular extension
about the axis Z of between 10° and 120° preferably
between 30° and 110°, even more preferably between 20°
and 40°. In other words, between the first end 501 and the
second end 502 of the separation line 5 there is an angular
distance b of between 10° and 120°, preferably between 30°
and 110°, even more preferably between 20° and 40°.
[0205] In one version, the joining portion 305 has an
angular extension § of between 10° and 120°, preferably
between 20° and 40°.

[0206] For example, a closing cap 1 could have a joining
portion 305 with an angular extension equal to 40°, a tab 308
with an angular extension equal to 25° and the first lateral
stretch 702 and the second lateral stretch 703 with an angular
extension of between 50° and 60°.

[0207] This type of cap 1 has a tab 308 which has an
angular extension y less than the angular extension d of the
joining portion 305 and has wide connecting bands 306, 307.
[0208] However, for some particular types of containers 2,
having a neck 201 of reduced length and for which it is
advantageous to use caps 1 of reduced thickness, the closing
cap 1 could have a joining portion 305 with an angular
extension d of between 90° and 120°, a tab 308 of angular
extension y of between 90° and 120° and the first lateral
stretch 702 and the second lateral stretch 703 of angular
extension f§ each between 20° and 35°.

[0209] In this other type of cap 1, the tab 308 is very wide
whilst the two connecting bands 306, 307 are very short.
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[0210] The joining portion 305 has a centre line which
coincides with the centre line of the tab 308. Moreover, the
first lateral stretch 702 and the second lateral stretch 703
have an equal angular extension [ in such a way that the
connecting bands 306, 307 are equal in length and are
positioned symmetrically relative to a plane containing the
axis Z and the centre line of the joining portion 305.
[0211] However, according to a variant not illustrated, the
first connecting band 306 may be of different length relative
to the second connecting band 307, since the first lateral
stretch 702 and the second lateral stretch 703 may have a
different angular extension f§. According to an even different
variant, the centre line of the joining portion 305 may also
not coincide with the centre line of the tab 308.

[0212] In use, the cap 1 is applied on the neck 201 of the
container 2 in the closed condition shown in FIG. 1, or FIG.
2. The cap 1 is positioned in such a way that the engagement
element 313 provided inside the retaining ring 301, in
particular on the retaining portion 303 is below the locking
ring 202 present on the neck 201.

[0213] When the user wishes to open the container for the
first time, the user grips the closing element 302 and rotates
the closing element 302 about the axis Z, in order to unscrew
the closing element 302 from the neck 201. Initially, the
closing element 302 and the retaining ring 301 are rotated
together about the axis Z, and they simultaneously move
together in a direction parallel to the axis Z, away from the
neck 201.

[0214] This occurs until the engagement element 313 of
the retaining portion 303 abuts against the locking ring 202
provided on the neck 201. At this point, the locking ring 202
prevents the retaining portion 303 from rising further along
the axis Z, acting as a stop for the movement of the retaining
portion 303, and therefore of the retaining ring 301, away
from the neck 201.

[0215] The closing element 302, which is unscrewed by
the user, continues to move along the axis Z away from the
neck 201. The breakable bridges 503 are thereby tensioned,
until causing the failure. The closing element 302 conse-
quently separates from the retaining ring 301 along the
separation line 5, but remains joined to the retaining ring 301
at the joining portion 305.

[0216] If the user continues to unscrew the closing ele-
ment 302, so as to move the closing element 302 along the
axis Z to remove it from the neck 201, the first connecting
band 306 and the second connecting band 307 deform since
they extend between the retaining portion 303, locked by the
locking ring 202, and the joining portion 305, integral with
and joined to the closing element 302, which has moved
away from the locking ring 202 and raised upwards. The tab
308, which protrudes relative to the first end zone 305a and
to the second end zone 3054 of the joining portion 305 also
moves away from the locking ring 202 whilst the first
connecting band 306 and the second connecting band 307
are pulled upwards.

[0217] If present, the breakable elements 704 are thus
tensioned until they break.

[0218] Consequently, the first connecting band 306 and
the second connecting band 307 are spaced both from the
closing element 302 and from the retaining portion 303 and
remain joined to each other in the joining portion 305.
[0219] The first connecting band 306 and the second
connecting band 307 thus adopt the shape of a trapezium
shown in FIG. 4. It may be noted that the tab 308 is
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positioned centrally, in the smaller base of the trapezium,
and projects towards the free edge 304 of the retaining ring
301.

[0220] Ifthe first connecting band 306 has the same length
as the second connecting band 307, the trapezium is of the
isosceles type. If, on the other hand, the connecting bands
306, 307 have a different length, they will adopt a shape of
the scalene trapezium type.

[0221] With regard to the position of the tab 308 in the
joining portion 305, the tab 308 can protrude centrally or
laterally from the latter.

[0222] The first connecting band 306 remains joined to the
retaining portion 303 at the outer end of the first lateral
stretch 702 of the incision line 7. Similarly, the second
connecting band 307 remains joined to the retaining portion
303 at the outer end of the second lateral stretch 703 of the
incision line 7, the outer end of the first lateral stretch 702
and the outer end of the second lateral stretch 703 delimiting
externally the incision line 7 circumferentially.

[0223] If the first connecting band 306 and the second
connecting band 307 are arranged in an inclined configura-
tion relative to the retaining portion 303 and converge in the
joining portion 305, the tab 308 extends along an axis which
is parallel to the axis Z.

[0224] Continuing to unscrew the closing element 302, the
latter is disengaged from the coupling structure, or thread,
204 made on the neck 201, so that the container 2 can be
opened. The retaining portion 303 of the retaining ring 301
remains, on the other hand, anchored to the neck 201.
[0225] Since the tab 308 protrudes relative to the joining
portion 305, in order to be able to completely disengage the
tab 308 from the neck 201 of the container 2, the closing
element 302 must be further moved away from the neck 201.
However, the tab 308 may also bend relative to the hinge
line 310 to disengage its bottom edge 309 from the upper
edge of the neck 201.

[0226] As mentioned above, the joining portion 305
defines a hinge band, which keeps connected the closing
element 302 relative to the neck 201 and about which the
closing element 302 can rotate away from the neck 201.
[0227] By moving the closing element 302 around the
joining portion 305, after the closing element 302 and the tab
308 have disengaged from the neck 201, it is possible to
move the closing element 302 to a lateral position and
spaced from the neck 201, as shown in FIGS. 1A, 1B and in
FIG. 5, until locking the tab 308 resting on the neck 201.
[0228] Since the tab 308 is protruding relative to the first
end zone 305a to the second end zone 3055 of the joining
portion 305, the bottom edge 309 of the tab 308 intercepts
the neck 201 of the container 2, as mentioned above.
[0229] More in detail, the tab 308 rests in the proximity of
the locking ring 202 of the neck 201 since the locking ring
202 prevents the tab 308 from rotating further.

[0230] The bottom edge 309 of the tab 308 faces towards
the dispensing opening 203 of the container 2 and the tab
308 prevents the closing element 302 from accidentally
rotating again towards the neck 201 and about it.

[0231] As mentioned above, in the open condition the
joining portion 305 defines the hinge band which deforms to
allow the rotation of the closing element 302 relative to the
neck 201 and the connecting bands 306, 307 comprise the
first portion adjacent to the separation line 5, and the second
portion adjacent to the incision line 7.
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[0232] In the open condition shown in FIGS. 1A and 1B
which refer to the cap 1 of FIGS. 1, 14 and 15, in which the
tab 308 comprises only the outer part 308a, not only the
hinge band is deformed, but also the connecting bands 306
and 307.

[0233] The first portion widens radially, without undergo-
ing a substantial twisting. The second portion may, on the
other hand, be twisted to pass under the first portion,
interposing between the first portion and the outer surface of
the neck 201. In this way, when the tab 308 is resting on the
neck 201 so that the bottom edge 309 of the tab 308 faces
towards the dispensing opening 203 of the container 2, the
second portion of the connecting bands 306 and 307 is
twisted and is below the first portion.

[0234] Below are some examples of dimensions which a
cap of the type shown in FIG. 1 may have.

Example 1

[0235] Cap for neck 29/25 mm (that is to say, for a neck
having an inside diameter of approximately 25 mm and an
outside diameter of approximately 29 mm)

[0236] Radial thickness S of the connecting bands: 0.85
mm

[0237] Height H1 of connecting bands: 1.2 mm

[0238] Ratio between height H1 and radial thickness S of

the connecting bands: 1.2/0.85=1.4

Example 2

[0239] Cap for neck 30/25 mm (that is to say, for a neck
having an inside diameter of approximately 25 mm and an
outside diameter of approximately 30 mm)

[0240] Radial thickness S of the connecting bands: 0.55
mm
[0241] Height H1 of connecting bands: 2.8 mm
[0242] Ratio between height H1 and radial thickness S of
the connecting bands: 2.8/0.55=5.1
Example 3
[0243] Cap for neck PCO1881
[0244] Radial thickness S of the connecting bands: 0.7
mm
[0245] Height H1 of connecting bands: 3.5 mm
[0246] Ratio between height H1 and radial thickness S of

the connecting bands: 3.5/0.7=5

[0247] The ratio between the height H1 of the connecting
bands and the radial thickness S of the connecting bands
306, 307 may therefore be greater than, or equal to, 1.4.

[0248] The above-mentioned ratio may be less than or
equal to 5.1.
[0249] More generally speaking, the ratio between the

height H of the connecting bands and the radial thickness R
of the connecting bands may be less than, or equal to, 6.5.
[0250] These values ensure that the connecting bands 306,
307 have an optimum torsional rigidity to deform as
explained above, by twisting which affects at least a part of
the height H1 of each connecting band, and to generate an
interference between the neck 201 and the joining portion
305 (and, if necessary, between the neck 201 the connecting
bands 306, 307 sufficient to keep the closing element 302 in
the open position in a reliable and secure manner. The
twisting of the connecting bands 306, 307 together with the
resting of the tab 308 on the neck, reinforces the closing
element 302 in the open condition.
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[0251] The numerical values defined above with reference
to the cap 1 of FIG. 1 are also applicable to the cap shown
in FIGS. 14 and 15.

[0252] On the other hand, in the open condition shown in
FIG. 5 which refers to the cap of FIG. 2, in which the tab 308
comprises the outer part 308a and the inner part 3085, and
the hinge band comprises a first hinge element and a second
hinge element defined at least partly, respectively, in the first
end zone 305a and in the second end zone 3055 of the
joining portion 305, the deformation affects exclusively the
first hinge element and the second hinge element but not the
connecting bands 306, 307, which therefore remain substan-
tially undeformed and do not twist.

[0253] The first hinge element and the second hinge
element are, respectively, immediately adjacent to the first
end 501 and to the second end 502 of the joining portion and
are therefore positioned circumferentially on the opposite
side.

[0254] The closing element 302 remains in the open
condition thanks to the presence of the interference between
tab 308 and neck 201.

[0255] After use, the user can return the cap 1 to the closed
condition shown in FIG. 1, and in FIG. 2, by a sequence of
operations opposite to that described above.

[0256] In order to disengage the tab 308 from the locking
ring 202, the user must firstly move the closing element 302
away from the neck 201, deforming the first connecting band
306 and the second connecting band 307, in the same
direction of inclination of the upper wall 2024 of the locking
ring 202, if the tab 308 has rested on the locking ring 202,
or between the connecting structure 204 and the locking ring
202.

[0257] The particular shape of the hinge arrangement, and
that is to say, of the connecting bands 306 and 307, of the
joining portion 305 and of the tab 308 is particularly suitable
for being deformed in a direction of inclination parallel to
the upper wall 2024, so that the user can disengage the tab
308 by sliding it on the upper wall 2024 of the locking ring
202 when pulling the closing element 302 away from the
container 2. It should be noted, however, that the hinge
arrangement according to the invention, including the tab
308, may also be advantageously applied to containers 2
having a locking ring 302 of different shape.

[0258] Subsequently, the user can reapply the closing
element 302 on the neck 201, rotating the closing element
302 around the joining portion 305 and axially moving the
closing element 302 away from the neck 201, before screw-
ing again the closing element 302 on the thread 204.
[0259] During the closing of the container 2, the tab 308
is not an obstruction since it is positioned parallel to the
outer surface of the neck 201.

[0260] The cap 1 may be obtained starting from a concave
body 8, shown in FIG. 16, which comprises the lateral wall
3 and the transversal wall 4. The concave body 8 may be
produced by moulding a polymeric material, for example
compression moulding or injection moulding.

[0261] After the concave body 8 has been formed, the
separation line 5 and the incision line 7 are made on the
lateral wall 3.

[0262] To make the separation line 5, the incision line 7
and the cut lines 6 in the cap 1, there is a cutting unit 9
comprising cutting tools, which may, for example, be blades
901a positioned perpendicularly to the axis Z, to make the
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separation line 5 and the incision line 7, or blades 9014
positioned parallel to the axis Z to make the cut lines 6.
[0263] The cutting unit 9 may be located downstream of a
mould in which the concave body 8 has been formed. These
cutting operations may be performed by means of respective
blades, for example circular or linear, which interact with the
lateral wall 3 from the outside of the latter, or from the
inside. In particular, the concave body 8 can be rotated about
the axis Z of the lateral wall 3, whilst the blades 9014, 9015
are kept stationary, so as to bring consecutive zones of the
lateral wall 3 to interact, in succession, with the blades 901a
and/or 90154.

[0264] It is also possible to keep the concave body 8
stationary and to rotate the blades 9014, 9015, to make the
cut.

[0265] The blades 901a positioned perpendicularly to the
axis Z and the blades 9015 positioned parallel to the axis Z
may cut simultaneously, or alternatively, relative to their
position with respect to the lateral wall 3.

[0266] FIG. 16 shows the cutting unit 9 which comprises
an outer surface, not illustrated, which extends around the
concave body 8 and is shaped to surround externally the
lateral wall 3 of the concave body 8. The outer surface
comprises a first portion 902a configured to support the
cutting tools 901, and a second portion 9025 configured to
allow the rotation of the concave body 8 about its own axis
Z.

[0267] The first portion 902a and the second portion 9025
are configured to superimpose in a direction parallel to the
axis Z and the concave body 8 is configured to be placed in
rotation in such a way as to be pushed against the first
portion 9024 and the second portion 9024.

[0268] The cutting unit 9 also comprises a planar base 903
on which the concave body 8 rests, and more precisely, the
transversal wall 4.

[0269] It should be noted that the second portion 9025 has
a plurality of respective knurling lines (not illustrated),
which are complementary to the shape of the plurality of
knurling lines 312 of the concave body 8.

[0270] Inthis way, when the concave body 8 is rotated and
is pushed against the outer surface, a first portion of the
lateral wall 3 is pushed against the first portion 902a and
therefore against the cutting tools 901a and/or 9015 to
obtain the separation line 5 and/or the incision line 7 and/or
the cut lines 6 whilst a second portion, close to the connect-
ing zone 401, meshes with shape coupling to the knurling
lines of the second portion 9025.

[0271] The cutting unit 9 comprises a spindle 904 which
is smaller in diameter than the concave body 8 and is idly
rotatable about its own axis Z1, parallel to the axis Z. A head
904a of the spindle 904 is configured to be received in the
concave body 8 and comprises a contact ring 905 made of
polymeric material fixed in the spindle 904 in a position such
as to make contact with the lateral wall 3 of the concave
body 8.

[0272] The spindle 904, in a manner not illustrated, is
fixed to a carousel rotatable about a respective axis which is
parallel to the axis Z and Z1.

[0273] In use, the head 904a of the spindle 904 pushes
against the lateral wall 3 of the concave body 8 which is
therefore pushed against the first portion 902¢ and the
second portion 9025 of the outer surface 902.

[0274] Since the second portion of the lateral wall 3 is
meshed by means of the plurality of knurls 312 with the
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knurls of a conjugate shape of the second portion 9025, the
motion of the carousel about its axis causes the spindle 904
to rotate and the latter causes the rolling of the concave body
8, and more precisely of the first portion of the lateral wall
3 on the first portion 902a of the outer surface 902.
[0275] The cutting tools 901, fixed to the first portion
902a, intercept the lateral surface 3 and make contact with
the ring 905 whilst the lateral wall 3 is kept pushed by the
head 904a of the spindle 904 against the first portion 902a.
The contact ring 905 guarantees an effective and precise cut
of the lateral wall 3.
[0276] The blades which make it possible to obtain the
separation line 5 and the incision line 7 may be configured
to interact with the lateral wall 3 on respective parallel
planes, for example perpendicular to the axis Z, if, as in the
examples shown above, it is desired that the separation line
5 and the incision line 7 lie in respective parallel planes.
[0277] It should be noted that the cutting tools 901a are
blades parallel to each other which are angularly distributed
along the first portion in such a way that during rotation the
concave body 8 they intercept in succession the blades to
define the separation line 5 and/or the incision line 7.
[0278] The blades 901a may have an interrupted cutting
edge, if it is desired that, along the separation line 5, the
breakable bridges 503 remain defined and/or that along the
incision line 7 respective breakable elements 704 remain
defined.
[0279] To make a cap 1 for a container 2 according to the
invention, and also the cap 1' which will be described below,
a method is provided which comprises the following steps:
[0280] providing a lateral wall 3 of the cap 1 extending
around an axis Z and a transversal wall 4 positioned at

one end of the lateral wall 3;

[0281] cutting a separation line 5 on the lateral wall 3
which extends around the axis Z to define:

[0282] a retaining ring 301, configured for anchoring
the retaining ring 301 to the neck 201 and extending
up to a bottom edge 304;

[0283] a closing element 302 removably engageable
with the neck 201, so as to open or close the
container 2;

[0284] wherein the step of cutting the separation line 5
comprises interrupting the cut between a first end 501 and a
second end 502, to leave joined the retaining ring 301 and
the closing element 302.
[0285] The method also comprises the step of:

[0286] joining the retaining ring 301 and the closing

element 302 by means of a joining portion 305;

[0287] defining the retaining ring 301 a first connecting
band 306 and a second connecting band 307, which

extend from the joining portion 305,

[0288] interposing a tab 308 between the connecting
bands 306, 307, in such a way that when the container

2 is open and the connecting bands keep the closing

element 302 connected to the retaining ring 301, the tab

308 can rest on the neck 201.

[0289] For the cap 1 of FIGS. 1 to 11 there is also the step
of defining in the retaining ring 301 a retaining portion 303,
which is configured to engage internally with a locking ring
202 of the neck 201 and extends up to a free edge 304 of the
retaining ring 301, the first connecting band 306 extending
from a first end zone 3054 of the joining portion 305 to the
retaining portion 303, and a second connecting band 307,
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extending from a second end zone 3055 of the joining
portion 305 to the retaining portion 303.

[0290] The method comprises the step of providing a first
end zone 305a of the joining portion 305, from which
extends the first connecting band 306 to the retaining portion
303, a second end zone 3056 of the joining portion 305, from
which extends the second connecting band 307 to the
retaining portion 303, the second end zone 3056 being
positioned circumferentially on the opposite side relative to
the first end zone 305a.

[0291] The method comprises the step of making an
incision line 7, which extends between the separation line 5,
and the free edge 304, which comprises the step of making
a first lateral stretch 702 and a second lateral stretch 703 of
the incision line 7, transversally to the axis Z in a first plane
parallel to a plane of separation containing the separation
line 5.

[0292] In this way, a first free lower edge 306' of the first
connecting band 306 may be defined, a second free lower
edge 307" of the second connecting band 307, a first free
upper edge 303' and a second free upper edge 303" of the
retaining portion 303.

[0293] The method also comprises the step of making a
central stretch 701 of the incision line 7, interposed between
the first lateral stretch 702 and the second lateral stretch 703
in a second plane parallel to the separating plane and
interposed between the first separating plane and the free
edge 304 of the retaining ring 301.

[0294] In this way, a bottom edge 309 of the tab 308 may
be defined.
[0295] To make the first lateral stretch 702, the second

lateral stretch 703 and the central stretch 701 of the incision
line 7, the method comprises the step of using cutting tools
901a positioned transversally to the axis Z.

[0296] The method comprises the step of making the
separation line 5 and the incision line 7 on three planes
which are separate from each other.

[0297] If, during production of the cap 1, the axis Z of the
cap is positioned vertically, then advantageously the incision
line 7 may be obtained with horizontal cutting tools 901a,
after the cap 1 has been made, that is to say, with horizontal
blades.

[0298] To obtain the lateral edges 311 of the tab 308, there
is the step of making two cut lines 6 parallel to the axis Z and
parallel to each other using cutting tools 9015 positioned
parallel to the axis Z.

[0299] The method comprises the step of cutting the
separation line 5 and the incision line 7 using cutting tools
which have a cutting edge interrupted to define, respectively,
a plurality of breakable bridges 503 along the separation line
5 and optionally to define a plurality of breakable elements
704 along the incision line 7 or comprises the step of cutting
the separation line 5 and the incision line 7 using cutting
tools having a flat cutting edge.

[0300] If the axis Z is positioned vertically, then the cut
lines 6 can be obtained with vertical cutting tools 9015 and
that is to say, vertical blades can be used after the cap 1 has
been made.

[0301] The horizontal blades may be used in a first cutting
station, not illustrated, and the vertical blades in a second
cutting station, not illustrated, that is to say, to cut horizon-
tally and vertically in succession the cap 1 grouping together
the cutting tools 901a transversal to the axis Z and the
cutting tools 9015 parallel to the axis Z.
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[0302] The cutting tools 901a may also be suitably posi-
tioned transversally to the axis Z and/or the cutting tools
9015 positioned parallel to the axis Z in such a way as to
make angularly in succession the separation line 5, the
incision line 7 and the cut lines 6.

[0303] For example, it is possible to make in succession
the first lateral stretch 702 of the incision line 7, a first cut
line 6 of the cut lines, the central stretch 701 of the incision
line 7, a second cut line 6 and, lastly, the second lateral
stretch 703 of the incision line 7 placing a horizontal blade
for making the separation line 5 superimposed on a plurality
of horizontal blades for making the incision line 7.

[0304] It should be noted, therefore, that in order to make
the cap 1 according to the invention, traditional moulds can
be used since the separation line 5, the incision line 7 and the
cut lines 6 can be made as cut lines by means of a cutting
operation in a simple and inexpensive manner on the cap 1,
shaped as a concave body, after the latter has been formed.
[0305] The method according to the invention therefore
comprises forming a concave body 8 which comprises a
lateral wall 3 extending about an axis Z and a transversal
wall 4 positioned at one end of the lateral wall 3 and cutting
by means of cutting tools 901a, preferably from the outside
of the concave body 8, or optionally from the inside, the
separation line 5 and the incision line 7 in the lateral wall 3,
rotating the concave body 8 and keeping the cutting tools
stationary or optionally keeping the concave body 8 station-
ary and rotating the cutting tools 901a about it.

[0306] The method also comprises pushing the concave
body 8 using a spindle 904 provided with a contact ring 905
made of polymeric material in such a way that a first portion
of the lateral wall 3 pushes against a first portion 902a of an
outer surface provided with cutting tools 901a and/or 9015
and that a second portion of the lateral wall 3, provided with
knurls 312, engages the knurls present in a second portion
9025 of the outer surface, shaped complementary to the
knurls 312 of the lateral wall 3.

[0307] The method also comprises rotating the spindle 904
in such a way that the concave body 8 rolls on the first
portion 902a of the outer surface drawn by the meshing
between the second portion of the lateral wall 3 on the
second portion 9025 of the outer surface.

[0308] With reference to FIGS. 8 to 11, there is a possible
combination of the cap 1 and the neck 201 of the container
2, in accordance with the third aspect of the invention.
[0309] This version of the cap 1 differs from the cap 1 of
FIG. 2 only in that it has a locking ring 301", formed on the
lateral wall 3 by a separation line 5', in which there are
connecting bands 306, 307, which are made by means of an
incision line 7', which comprises a first lateral stretch 702"
and a second lateral stretch 703' which respectively define
the first free lower edge 306' and the second free lower edge
307 of the first connecting band 306 and of the second
connecting band 307, wherein the first lateral stretch 702
and the second lateral stretch 703' are suitably positioned.
[0310] For this version, too, the first connecting band 306
and the second connecting band 307 also extend from the
joining portion 305 to the retaining portion 303 and the tab
308 is circumferentially interposed between the first con-
necting band 306 and the second connecting band 307 and
projects towards the free edge 304.

[0311] As mentioned, the locking ring 202 projects from
an outer surface of the neck 201, has an upper wall 202q
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facing towards the dispensing opening 203, having a trun-
cated cone shape, and a base wall 2025 facing towards a
bottom of the container 2.

[0312] In otherwords, the locking ring 202 extends in a
direction parallel to the axis Z between an upper end 202c¢,
closest to the dispensing opening 203 of the neck 201 and a
lower end, positioned on the opposite side to the dispensing
opening 203, which coincides in the case shown with the
base wall 202b. It should be noted, however, that if the
locking ring 202 has shapes different to the truncated cone
shape, the lower end may not coincide with the base wall
2025.

[0313] According to this variant, advantageously, when
the cap 1 and the neck 201 are in combination with each
other, in the sense that the cap 1 is applied on the neck 201,
the first lateral stretch 702" and the second lateral stretch 703'
of the incision line 7' are positioned beyond the lower end
2025 of the locking ring 202, towards the dispensing open-
ing 203, if we consider a direction parallel to the axis Z, or
at the lower end, when the closing element 302 is in a closed
condition.

[0314] More in detail, if we consider the axis Z and a plane
perpendicular to it which passes through the lower end 2025
of the locking ring 202, the first lateral stretch 702' and the
second lateral stretch 703' lie on this plane or in the
half-space facing towards the dispensing opening 203.
[0315] In this way, when the closing element 302 is in an
open condition and the connecting bands 306, 307 keep the
closing element 302 connected to the retaining ring 301', the
tab 308 can rest on the neck 201 beyond the upper end of the
locking ring towards the dispensing opening 203.

[0316] In effect, as mentioned above, the tab 308 may be
supported to rest, for example, in the outer zone of the neck
201 between the locking ring 202 and a lower thread of the
coupling structure 204, or precisely on the coupling struc-
ture 204 in relation to the shape of the retaining ring 301,
301" and/or of the locking ring 202 and/or of the tab 308.
[0317] It should be noted that in this version of the cap 1
of FIGS. 8 to 11, in relation to the distance D2 of the first
stretch 701" and of the second stretch 702' of the incision line
7' with respect to the free edge 304 of the retaining ring 301"
and to the positioning of the locking ring 202 in the neck
201, in the combination between the cap 1 and the neck 201,
the tab 308 may be moved to rest, for example, beyond the
upper end 202¢ of the locking ring 202, for example between
the upper end 202¢ and a thread of the coupling structure
204 or precisely on the coupling structure 204.

[0318] It should also be noted that, in this version of the
cap 1, the retaining ring 301' differs from those described
above in that it has a height D1 greater than those shown in
FIGS. 1 to 7, in a direction parallel to the axis Z.

[0319] In effect, the separation line 5' is positioned, when
the closing element 302 is in a closed condition, beyond the
upper end 202¢ of the locking ring 202 in a direction parallel
to the axis Z towards the dispensing opening 203, or at the
upper end 202c.

[0320] More in detail, if we consider the axis Z and a plane
perpendicular to it which passes through the upper end 202¢
of the locking ring 202, the separation line 5' lies on this
plane or in the half-space facing towards the dispensing
opening 203.

[0321] More in detail, if the separation line 5' is positioned
between the upper end 202¢ of the locking ring 202 and a
lower thread of the coupling structure 204 of the neck 201,
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in a direction parallel to the axis Z, the tab 308 can rest on
the coupling structure 204 when the closing element 302 is
in the open condition.

[0322] At the same time, if the retaining ring 301' has a
larger dimension D1 and the first stretch 701' and 702' are
positioned beyond the lower end 2025 of the retaining ring
301", the height H1 of the connecting bands 306, 307 may be
maintained equal to that of the cap of FIGS. 1 to 7, with
consequent robustness of the connecting bands 306, 307.
[0323] The same considerations made for the cap of FIGS.
1 to 7, which will not be repeated for sake of brevity, apply
without limiting the scope of the invention for the cap 1 of
FIGS. 8 to 11.

[0324] The variant embodiments described of the tab 308
with reference to the trapezoidal shape of the tab, or to the
rounded corners, shown in FIGS. 14 and 15 also apply for
the cap of FIGS. 8 to 11.

[0325] The operation, in use, of the cap of FIGS. 8 to 11
is also similar to that of FIGS. 1 to 7, which will not be
repeated here for sake of brevity.

[0326] It should also be noted that, for this version of cap
1, the same angular dimensions of the joining portion 305,
the connecting bands 306, 307 and the tab 308 given
previously for the cap 1 of FIGS. 1 to 7 apply, which will not
be repeated here for sake of brevity.

[0327] The same considerations made for the heights H,
H1 and H2, as well as for the distances D1 and D2 also
apply.

[0328] More specifically, the same considerations made

for the cap of FIG. 5 apply for the cap of FIGS. 8 to 11 since,
as the tab comprises the outer part 3084 and the inner part
3085, the hinge band comprises a first hinge element and a
second hinge element defined at least partly, respectively, in
the first end zone 3054 and in the second end zone 30556 of
the joining portion 305 and the deformation affects exclu-
sively the first hinge element and the second hinge element
but not the connecting bands 306, 307, which therefore
remain substantially undeformed and do not twist.

[0329] On the other hand, however, by moving the closing
element 302 around the joining portion 305, after the closing
element 302 and the tab 308 have disengaged from the neck
201, it is possible to move the closing element 302 to a
lateral position and spaced from the neck 201, as shown in
FIG. 11, until locking the tab 308 resting on the neck 201,
and more specifically on the coupling structure 204.

[0330] The method for making the cap of FIGS. 8 to 11 is
also similar to that described with reference to FIGS. 1to 7
and FIG. 16, which will, however, be performed by cutting
the separation line 5' and the incision line 7', that is to say,
the first central stretch 701", the first lateral stretch 702' and
the second lateral stretch 703" of the incision line 7 respec-
tively at suitable distances D1, D2 and D3.

[0331] FIGS. 12 and 13 show a version of the cap 1'
according to the second aspect of the invention. The cap 1'
differs from the cap 1 of FIGS. 2 to 11 in that it has a
retaining ring 301", defined on the lateral wall 3 by a
separation line 5", in which there are two connecting bands
306, 307 and a tab 308", interposed between the first
connecting band 306 and the second connecting band 307,
so that when the closing element 302 is in an open condition
and the connecting bands 306, 307 keep the closing element
302 connected to the retaining ring 301", the tab 308" can
rest on the neck 201.
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[0332] The first connecting band 306 extends from a first
end zone 3054 of the joining portion 305, the second
connecting band 307 extends from a second end zone 3055
of the joining portion 305, the second end zone 3054 being
positioned circumferentially on the opposite side to the first
end zone 3055.

[0333] In accordance with what was stated above and
which will not be repeated here for the sake of brevity, the
above-mentioned definitions for the components of the cap
1 and 2, for example for the hinge line 310, apply here also
for the cap 1'.

[0334] According to this version, the tab 308" comprises
the lateral edges 311" and a bottom edge 309", wherein the
bottom edge 309" is aligned with the first free lower edge
306' and the second free lower edge 307' of the first
connecting band 306 and of the second connecting band 307,
when the cap is in the closed condition.

[0335] Ineffect, advantageously, on the lateral wall 3 there
is an incision line 7" which extends between the separation
line 5" and the free edge 304 of the retaining ring 301",
which defines the bottom edge 309" of the tab 308", the first
free lower edge 306' of the first connecting band 306 and the
second free lower edge 307 of the second connecting band
307 and is made by means of a cut line of the lateral wall 3.
[0336] Considering the incision line 7", it comprises a
central stretch 701" which is interposed between a first
lateral stretch 702" and a second lateral stretch 703" but it
may be noted that according to this aspect of the invention
the central stretch 701" as well as the two lateral stretches
702" and 703" are positioned on a single plane positioned
transversally, in particular perpendicularly, to the axis Z.
[0337] In other words, the tab 308" has a height H which
corresponds to the height H1 of the connecting bands 306
and 307 and, that is, the tab 308" is made with only the inner
part 3085".

[0338] The central unit 701", the first lateral stretch 702"
and the second lateral stretch 703' are continuous with each
other, and also aligned, if they lie in the same plane.
[0339] Other shapes of the incision line 7" may be pos-
sible, not illustrated, for example a convex or “V” shape
with inclined lateral stretches 702" and 703", wherein the
central stretch 701" is closer to the free edge 304 relative to
the lateral stretches 702", 703".

[0340] Also for this version, along the separation line 5"
there is a plurality of breakable bridges 503, whilst along the
incision line 7" there may be a plurality of breakable
elements 704, wherein the breakable bridges 503 and the
breakable elements 704 are designed to break the first time
the cap 1 is opened, the breakable elements 704 can be
positioned in angularly offset positions about the axis Z
relative to the breakable bridges 503.

[0341] However, it should be noted that, preferably, break-
able bridges 503 are provided along the separation line 5"
but that the incision line 7" may preferably be made by
means of a cutting line passing through the entire thickness
S of the lateral wall 3.

[0342] There are also two cut lines 6" on the lateral wall
3 which define the respective lateral edges 311" of the tab
308" and are made by cutting lines passing through the
entire thickness S of the lateral wall 3.

[0343] The central stretch 701" of the incision line is
positioned between the cut lines 6".

[0344] If the incision line 7" is convex, for example, the
central stretch 701" of it between the cut lines 6" may
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comprise the vertex of the convex line whilst the first lateral
stretch 702" and the second lateral stretch 703" may be, for
example, inclined at opposite angles relative to the middle
line of the tab 308".

[0345] Thanks to this version, the connecting bands 306,
307 and the tab 308" are made with the separation line 5"
and the incision line 7" which are simplified relative to the
version of caps described above.

[0346] In effect, if the incision line 7" lies on a plane
positioned transversally, for example perpendicularly, to
said axis Z, in the closed condition of the closing element
302, and is parallel to the plane in which the separation line
5" lies, the separation line 5" and the incision line 7" are
positioned only on two planes parallel to each other, thus
simplifying the making of the cap 1"

[0347] Even though the incision line 7" is convex, the
making of the cap 1' is simplified, for example requiring
circular cutting tools suitably positioned on the first portion
902a of the outer surface.

[0348] For this version of the cap 1', the same angular
dimensions apply as for the joining portion 305, the con-
necting bands 306, 307 and the tab 308 given previously for
the cap 1 which will not be repeated here for sake of brevity.
[0349] In one version, the incision line 7" has an angular
extension 8 measured about the axis Z, greater than, or equal
to, 120° and less than, or equal to, 250°, the angular
extension 6 being preferably greater than, or equal to, 130°
and less than or equal to 200°.

[0350] The same considerations made for the heights H1
and H2, as well as for the distances D1 and D2 also apply.
[0351] The height H of the tab may be less than, or equal
to, the height H1 of the connecting bands, if the incision line
7" lies in a plane parallel to the plane in which the separation
line 5" lies, in relation to the height of the lateral walls 311"
given between the hinge line 310 and the bottom edge 309
of the tab 308", that is, of the cut lines 6".

[0352] In the case, on the other hand, of the tab 308" made
from a convex incision line, the height H of the tab 308" will
be angularly variable relative to the vertex of the central
stretch 701".

[0353] For the cap 1' of FIGS. 12 and 13 the same
considerations made above for the cap of FIGS. 1 to 11
apply, without restricting the scope of the invention, which
will not be repeated for sake of brevity.

[0354] The operation, in use, of the cap 1' of FIGS. 12 and
13 is also similar to that of FIGS. 2 to 11, which will not be
repeated here for sake of brevity.

[0355] More specifically, for the cap 1' of FIGS. 12 and 13
the same considerations made for the cap 1 of FIG. 5 apply,
as regards the open condition.

[0356] Since the tab 308" comprises exclusively the inner
part 3085", the hinge band comprises a first hinge element
and a second hinge element defined at least partly respec-
tively in the first end zone 3054 and in the second end zone
3055 of the joining portion 305 and the deformation affects
only the first hinge element and the second hinge element
but not the connecting bands 306, 307, which therefore
remain substantially undeformed and do not twist in the
open condition, as illustrated in FIG. 13.

[0357] By moving the closing element 302 around the
joining portion 305, after the closing element 302 and the tab
308" have disengaged from the neck 201, it is possible to
move the closing element 302 to a lateral position and

Oct. 12, 2023

spaced from the neck 201, as shown in FIG. 13, until locking
the tab 308" resting on the neck 201, and more specifically
on the locking ring 212.

[0358] The method for making the cap 1' of FIGS. 12 and
13 is also similar to that described for the cap 1 with
reference to FIGS. 1 to 11, except that the step of cutting the
incision line 7" comprises the step of cutting the central
stretch 701", the first lateral stretch 702" and the second
lateral stretch 703" in such a way that they are continuous,
and also aligned, if they lie on the same plane.

[0359] The caps 1, 1' described above are made of plastic
material, for example polypropylene (PP) or polyethylene
(PE).

[0360] If PE is used, its density may range from low

density to high density. More specifically, it is possible to
use high-density polyethylene (HDPE).
[0361] The high-density polyethylene (HDPE) used to
produce the caps described above can have the following
properties:
[0362] density variable between 950 and 968 kg/m3;
[0363] melt index variable from 0.3 to 20 g, under the
following measurement conditions: 10 minutes, 190°
C., 2.16 kg;
[0364] large, or narrow, or unimodal, or multi-modal
distribution of molecular weight.
[0365] If PP is used, the material may be in the form of a
homopolymer, or heterophasic copolymer, or statistical
copolymer.
[0366] The fluidity index of the PP may vary from 2 to 20
g, under the following measurement conditions: 10 minutes,
230° C., 2.16 kg.
1-56. (canceled)
57. A method for making a cap (1; 1'), comprising the
following steps:
providing a lateral wall (3) of a concave body (8) extend-
ing about an axis (Z) and a transversal wall (4) posi-

tioned at one end of the lateral wall (3),

cutting a separation line (5; 5'; 5") on the lateral wall (3)
which extends about the axis (Z) to define:

a retaining ring (301; 301'; 301"), configured to remain
anchored to a neck (201) of the container (2) which
extends up to a free edge (304);

a closing element (302) removably engageable with the
neck (201), so as to open or close the container (2);

wherein the step of cutting the separation line (5; 5'; 5")

comprises interrupting the cut between a first end (501)

and a second end (501), to leave the retaining ring (301;

301'; 301") and the closing element (302) joined; the

method also comprising the step of:

joining the retaining ring (301; 301'; 301") and the
closing element (302) by means of a joining portion
(305);

defining in the retaining ring (301; 301'; 301") a first
connecting band (306), which extends from a first
end zone (3054a) of the joining portion (305), and a
second connecting band (307), which extends from a
second end zone (3055) of the joining portion (303),
the second end zone (3055) being positioned circum-
ferentially on the opposite side to the first end zone
(3054);

interposing a tab (308; 308") between the first connect-
ing band (306) and the second connecting band
(307), in such a way that when the container (2) is
open and the connecting bands (307, 307) keep the
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closing element (302) connected to the retaining ring
(301; 301'; 302), the tab (308; 308" can rest on the
neck (201).

58. The method according to claim 57, and comprising the
step of cutting an incision line (7; 7'), which extends
between the separation line (5; 5') and the free edge (304) of
the retaining ring (301; 301"), which comprises the step of
making a first lateral stretch (702; 702') and a second lateral
stretch (703, 703") of the incision line (7; 7') transversally to
the axis (Z) in a first plane parallel to a separation plane
containing the separation line (5; 5'), to define a first lower
free edge (306") of the first connecting band (306) and a
second lower free edge (307") of the second connecting band
(307); making a central stretch (701; 701') of the incision
line (7), interposed between the first lateral stretch (702;
702") and the second lateral stretch (703, 703") in a second
plane parallel to the separation plane and interposed between
the first separation plane and the free edge (304) of the
retaining ring (301, 301"), to define a bottom edge (309) of
the tab (308); wherein the step of making the first lateral
stretch (702, 702"), the second lateral stretch (703; 703') and
the central stretch (701; 701") of the incision line (7; 7")
comprises using cutting tools (902a) which are positioned
transversally to the axis (7).

59. The method according to claim 57, and comprising the
step of cutting an incision line (7"), which extends between
the separation line (5") and the free edge (304) of the
retaining ring (301") in a first plane parallel to a separation
plane containing the separation line (5"), to define a bottom
edge (309") of the tab (308"), a first free lower edge (306')
of the first connecting band (306) and a second free lower
edge (307") of the second connecting band (307) aligned
with each other, wherein the step of cutting the incision line
comprises using cutting tools (902a) positioned transver-
sally to the axis (7).

60. The method according to claim 57, and comprising the
step of making two cut lines (6; 6") parallel to the axis (Z)
to obtain respective lateral edges (311; 311") of the tab (308;
308"), parallel to each other and parallel to the axis (Z),
wherein the step of making the cut lines (6; 6") comprises
using cutting tools (9025) positioned parallel to the axis (Z).
61. The method according to claim 60,
and comprising the step of cutting an incision line (7; 7"),
which extends between the separation line (5; 5') and
the free edge (304) of the retaining ring (301; 301"),
which comprises the step of making a first lateral
stretch (702; 702') and a second lateral stretch (703,
703") of the incision line (7; 7') transversally to the axis
(Z) in a first plane parallel to a separation plane
containing the separation line (5; 5'), to define a first
lower free edge (306') of the first connecting band (306)
and a second lower free edge (307') of the second
connecting band (307); making a central stretch (701;
701") of the incision line (7), interposed between the
first lateral stretch (702; 702') and the second lateral
stretch (703, 703') in a second plane parallel to the
separation plane and interposed between the first sepa-
ration plane and the free edge (304) of the retaining ring
(301, 301"), to define a bottom edge (309) of the tab
(308);

wherein the step of making the first lateral stretch (702,
702"), the second lateral stretch (703; 703') and the
central stretch (701; 701'") of the incision line (7; 7')
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comprises using cutting tools (902a) which are posi-
tioned transversally to the axis (Z);

and comprising the step of using in succession firstly the
cutting tools (902a) positioned transversally to the axis
() and then the cutting tools (9025) positioned parallel
to the axis (Z), or vice versa.

62. The method according to claim 60,

and comprising the step of cutting an incision line (7; 7'),
which extends between the separation line (5; 5') and
the free edge (304) of the retaining ring (301; 301"),
which comprises the step of making a first lateral
stretch (702; 702') and a second lateral stretch (703,
703") of the incision line (7; 7') transversally to the axis
(Z) in a first plane parallel to a separation plane
containing the separation line (5; 5'), to define a first
lower free edge (306') of the first connecting band (306)
and a second lower free edge (307") of the second
connecting band (307); making a central stretch (701;
701") of the incision line (7), interposed between the
first lateral stretch (702; 702') and the second lateral
stretch (703, 703') in a second plane parallel to the
separation plane and interposed between the first sepa-
ration plane and the free edge (304) of the retaining ring
(301, 301"), to define a bottom edge (309) of the tab
(308);

wherein the step of making the first lateral stretch (702,

702"), the second lateral stretch (703; 703') and the
central stretch (701; 701') of the incision line (7; 7')
comprises using cutting tools (902a) which are posi-
tioned transversally to the axis (Z);

and comprising the step of providing the cutting tools

(9024) positioned transversally to the axis (Z) and/or
the cutting tools (9025) positioned parallel to the axis
() in such a way as to perform angularly in succession
a first lateral stretch (702; 702'; 702") of the incision
line (7; 7'; 7"), a first cut line (6; 6") of the cut lines, the
central stretch (701; 701'; 701") of the incision line (7;
7', 7"), a second cut line (6; 6") of the cut lines, the
second lateral stretch (703; 703'; 703") of the incision
line (7; 7' 7).

63. The method according to claim 60,
and comprising the step of cutting an incision line (7; 7'),

which extends between the separation line (5; 5') and
the free edge (304) of the retaining ring (301; 301"),
which comprises the step of making a first lateral
stretch (702; 702') and a second lateral stretch (703,
703") of the incision line (7; 7') transversally to the axis
(Z) in a first plane parallel to a separation plane
containing the separation line (5; 5'), to define a first
lower free edge (306') of the first connecting band (306)
and a second lower free edge (307") of the second
connecting band (307); making a central stretch (701;
701") of the incision line (7), interposed between the
first lateral stretch (702; 702') and the second lateral
stretch (703, 703') in a second plane parallel to the
separation plane and interposed between the first sepa-
ration plane and the free edge (304) of the retaining ring
(301, 301"), to define a bottom edge (309) of the tab
(308);

wherein the step of making the first lateral stretch (702,

702"), the second lateral stretch (703; 703') and the
central stretch (701; 701') of the incision line (7; 7')
comprises using cutting tools (902a) which are posi-
tioned transversally to the axis (Z);
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and comprising the step of cutting the separation line (5;
5'; 5") and the incision line (7; 7'; 7") using cutting tools
which have a cutting edge interrupted to define, respec-
tively, a plurality of breakable bridges (503) along the
separation line (5; 5'; 5") and optionally to define a
plurality of breakable elements (704) along the incision
line (7; 7' 7").

64. The method according to claim 60,

and comprising the step of cutting an incision line (7; 7"),
which extends between the separation line (5; 5') and
the free edge (304) of the retaining ring (301; 301"),
which comprises the step of making a first lateral
stretch (702; 702') and a second lateral stretch (703,
703") of the incision line (7; 7') transversally to the axis
(Z) in a first plane parallel to a separation plane
containing the separation line (5; 5'), to define a first
lower free edge (306') of the first connecting band (306)
and a second lower free edge (307') of the second
connecting band (307); making a central stretch (701;
701") of the incision line (7), interposed between the
first lateral stretch (702; 702') and the second lateral
stretch (703, 703') in a second plane parallel to the
separation plane and interposed between the first sepa-
ration plane and the free edge (304) of the retaining ring
(301, 301"), to define a bottom edge (309) of the tab
(308);

wherein the step of making the first lateral stretch (702,
702"), the second lateral stretch (703; 703') and the
central stretch (701; 701'") of the incision line (7; 7')
comprises using cutting tools (902a) which are posi-
tioned transversally to the axis (Z);

and comprising the step of cutting the separation line (5;
5'; 5") and the incision line (7; 7'; 7") using cutting tools
having a flat cutting edge.

65. The method according to claim 60,

and comprising the step of cutting an incision line (7; 7"),
which extends between the separation line (5; 5') and
the free edge (304) of the retaining ring (301; 301"),
which comprises the step of making a first lateral
stretch (702; 702') and a second lateral stretch (703,
703") of the incision line (7; 7') transversally to the axis
(Z) in a first plane parallel to a separation plane
containing the separation line (5; 5'), to define a first
lower free edge (306') of the first connecting band (306)
and a second lower free edge (307') of the second
connecting band (307); making a central stretch (701;
701") of the incision line (7), interposed between the
first lateral stretch (702; 702') and the second lateral
stretch (703, 703') in a second plane parallel to the
separation plane and interposed between the first sepa-
ration plane and the free edge (304) of the retaining ring
(301, 301"), to define a bottom edge (309) of the tab
(308);

wherein the step of making the first lateral stretch (702,
702"), the second lateral stretch (703; 703') and the
central stretch (701; 701'") of the incision line (7; 7')
comprises using cutting tools (902a) which are posi-
tioned transversally to the axis (Z);

and comprising the step of forming the concave body (8)
and cutting using cutting tools (902), from the outside
of the concave body (8), or from the inside of the
concave body (8), the separation line (5; 5'; 5"), the
incision line (7; 7'; 7") and the cut lines (6; 6") rotating
the concave body (8) and keeping the cutting tools
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(902) stationary or keeping the concave body (8) sta-
tionary and rotating the cutting tools (902) about it, to
obtain the cap (1; 1').

66. The method according to claim 65, and comprising the
step of pushing the concave body (8) using a spindle (904)
provided with a contact ring (905) made of polymeric
material in such a way that a first portion of the lateral wall
(3) pushes against a first portion (902a) of an outer surface
provided with cutting tools (901a, 9015) and that a second
portion of the lateral wall (3), provided with a plurality of
knurls (312), engages a respective plurality of knurling
present in a second portion (9026) of the outer surface,
shaped complementary to the knurling (312) of the lateral
wall (3).

67. The method according to claim 66, and comprising the
step of rotating the spindle (904) in such a way that the
concave body (8) rolls on the outer surface drawn by the
meshing between the second portion of the lateral wall (3)
with the second portion (9025) of the outer surface.

68. The method according to claim 60,

and comprising the step of cutting an incision line (7"),
which extends between the separation line (5") and the
free edge (304) of the retaining ring (301") in a first
plane parallel to a separation plane containing the
separation line (5"), to define a bottom edge (309") of
the tab (308"), a first free lower edge (306') of the first
connecting band (306) and a second free lower edge
(307" of the second connecting band (307) aligned with
each other,

wherein the step of cutting the incision line comprises
using cutting tools (902a) positioned transversally to
the axis (Z2);

and comprising the step of using in succession firstly the
cutting tools (902a) positioned transversally to the axis
() and then the cutting tools (9025) positioned parallel
to the axis (Z), or vice versa.

69. The method according to claim 60,

and comprising the step of cutting an incision line (7"),
which extends between the separation line (5") and the
free edge (304) of the retaining ring (301") in a first
plane parallel to a separation plane containing the
separation line (5"), to define a bottom edge (309") of
the tab (308"), a first free lower edge (306') of the first
connecting band (306) and a second free lower edge
(307" of the second connecting band (307) aligned with
each other,

wherein the step of cutting the incision line comprises
using cutting tools (902a) positioned transversally to
the axis (Z2);

wherein the step of cutting the incision line comprises the
step of making a first lateral stretch (702") and a second
lateral stretch (703") of the incision line (7") transver-
sally to the axis (Z) in the first plane to define the first
lower free edge (306') of the first connecting band (306)
and the second lower free edge (307') of the second
connecting band (307); making a central stretch (701")
of the incision line (7"), interposed between the first
lateral stretch (702") and the second lateral stretch
(703") in the first plane to define the bottom edge (309)
of the tab (308);

wherein the step of making the first lateral stretch (702"),
the second lateral stretch (703") and the central stretch
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(701") of the incision line (7") comprises using cutting
tools (902a) which are positioned transversally to the
axis (7);

and comprising the step of providing the cutting tools
(9024a) positioned transversally to the axis (Z) and/or
the cutting tools (9025) positioned parallel to the axis
() in such a way as to perform angularly in succession
a first lateral stretch (702") of the incision line (7"), a
first cut line (6") of the cut lines, the central stretch
(701") of the incision line (7"), a second cut line (6") of
the cut lines, the second lateral stretch (703") of the
incision line (7").

70. The method according to claim 60,

and comprising the step of cutting an incision line (7"),
which extends between the separation line (5") and the
free edge (304) of the retaining ring (301") in a first
plane parallel to a separation plane containing the
separation line (5"), to define a bottom edge (309") of
the tab (308"), a first free lower edge (306') of the first
connecting band (306) and a second free lower edge
(307" of the second connecting band (307) aligned with
each other,

wherein the step of cutting the incision line comprises
using cutting tools (902a) positioned transversally to
the axis (72);

and comprising the step of cutting the separation line (5")
and the incision line (7") using cutting tools which have
a cutting edge interrupted to define, respectively, a
plurality of breakable bridges (503) along the separa-
tion line (5") and optionally to define a plurality of
breakable elements (704) along the incision line (7").

71. The method according to claim 60,

and comprising the step of cutting an incision line (7"),
which extends between the separation line (5") and the
free edge (304) of the retaining ring (301") in a first
plane parallel to a separation plane containing the
separation line (5"), to define a bottom edge (309") of
the tab (308"), a first free lower edge (306') of the first
connecting band (306) and a second free lower edge
(307" of the second connecting band (307) aligned with
each other,

wherein the step of cutting the incision line comprises
using cutting tools (902a) positioned transversally to
the axis (72);
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and comprising the step of cutting the separation line (5")
and the incision line (7") using cutting tools having a
flat cutting edge.

72. The method according to claim 60,

and comprising the step of cutting an incision line (7"),
which extends between the separation line (5") and the
free edge (304) of the retaining ring (301") in a first
plane parallel to a separation plane containing the
separation line (5"), to define a bottom edge (309") of
the tab (308"), a first free lower edge (306') of the first
connecting band (306) and a second free lower edge
(307" of the second connecting band (307) aligned with
each other,

wherein the step of cutting the incision line comprises
using cutting tools (902a) positioned transversally to
the axis (Z2);

and comprising the step of forming the concave body (8)
and cutting using cutting tools (902), from the outside
of the concave body (8), or from the inside of the
concave body (8), the separation line (5"), the incision
line (7") and the cut lines (6") rotating the concave
body (8) and keeping the cutting tools (902) stationary
or keeping the concave body (8) stationary and rotating
the cutting tools (902) about it, to obtain the cap.

73. The method according to claim 72, and comprising the
step of pushing the concave body (8) using a spindle (904)
provided with a contact ring (905) made of polymeric
material in such a way that a first portion of the lateral wall
(3) pushes against a first portion (902a) of an outer surface
provided with cutting tools (901a, 9015) and that a second
portion of the lateral wall (3), provided with a plurality of
knurls (312), engages a respective plurality of knurling
present in a second portion (9026) of the outer surface,
shaped complementary to the knurling (312) of the lateral
wall (3).

74. The method according to claim 73, and comprising the
step of rotating the spindle (904) in such a way that the
concave body (8) rolls on the outer surface drawn by the
meshing between the second portion of the lateral wall (3)
with the second portion (9025) of the outer surface.
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