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(54) Screw cap for a container

(57) A screw cap (1) for a container (12) is made of
a plastics material and comprises an inner circular skirt
(9) provided on aninner top face of the cap (1), for sealing
against an inner face of a mouth (14) of the container
(12) when the cap (1) is applied to the container (12), a
support structure (10, 11) provided on the inner top face
of the cap (1), associated with the inner skirt (9) and an
outer skirt (7) provided on the inner top face (2a) of the
cap (1), arranged coaxially around the inner skirt (9) and

distant from a side wall (3) of the cap (1), for sealing
against an outer face of the mouth (14) of the container
(12). Preferably, the support structure (10, 11) comprises
a plurality of elements (10) arranged distant from one
another, where each of the plurality of elements (10) is
formed and arranged such as to be contacted by an as-
sociated segment of the inner skirt (9) when the cap (1)
is applied to the container (12). The inventive cap (1)
ensures easy closing and reclosing and reliable sealing
of the container (12).
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Description
Technical Field

[0001] The invention relates to a screw cap for a con-
tainer, the cap being made of a plastics material and com-
prising an inner circular skirt provided on an inner top
face of the cap, for sealing against an inner face of a
mouth of the container when the cap is applied to the
container; and a support structure provided on the inner
top face of the cap, associated with the inner skirt.

Background Art

[0002] Screw caps are widely used for a variety of dif-
ferent containers such as bottles or jars. Traditionally,
the content of the container has been sealed off by a
sealing liner inserted inside the screw cap. However, lin-
erless caps are favourable regarding cost efficiency, du-
rability and effective recycling. With linerless caps, spe-
cial means are required for sealing the closure against
the mouth of the container, in particular if the caps are
to be manufactured of a single plastics material, in a sin-
gle forming (in particular molding) step.

[0003] For this purpose, usual linerless caps feature
an inner circular skirt provided on an inner top face of the
cap. The skirt is dimensioned such that it seals against
an inner face of the container’s mouth, i. e. against the
cylindrical portion of the container's neck and/or the
rounded portion at the top end of the mouth. During ap-
plication of the cap to the container, i. e. during screwing
the cap on the container, the inner skirt contacts the inner
face of the container's mouth and is introduced into the
mouth along a certain distance. During introduction the
skirtis slightly deformed, such that it exerts a certain force
against the container’'s mouth.

[0004] In order to reliably seal, the skirt is rigid which
is achieved by choosing a rigid material or by dimension-
ing the skirt accordingly. This may lead to problems con-
cerning closing and reclosing the container because of
a high counterpressure exerted by the mouth of the con-
tainer against the inner skirt of the cap.

[0005] The international patent application WO
97/10154 (Vesag Verpackungssystem AG) discloses a
screw cap for a container featuring an inner skirt that has
a predetermined flexural strength, whereby a support
structure in the form of an annular rib is associated with
the skirt. When the cap is applied to the container, the
end of the container’s neck is introduced in a clearance
between a side wall of the cap and the inner skirt. There-
by, the inner skirt is deformed and eventually contacts
the support structure. Combining a rather weak and
therefore flexible inner skirt with the support structure
enables the use of hard plastic materials for cap manu-
facturing. Screw caps featuring similar support structures
are further disclosed in FR 1 378 226 (Gaston Vignon),
GB 2 099 800 (René E. L. Barre) and FR 2 205 451
(Saint-Gobain).
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[0006] However, even with such caps the closing and
reclosing behaviour of the container is still not completely
satisfactory, in particular due to hardly avoidable manu-
facturing tolerances of the cap and/or container. In other
cases, when the design of the inner skirt/annular rib com-
bination was optimised for easy opening and reclosing,
the tightness of the seal was compromised.

Summary of the invention

[0007] Itis the object of the invention to create a screw
cap pertaining to the technical field initially mentioned,
that ensures easy closing and reclosing and reliable seal-
ing of the container.

[0008] The solution of the invention is specified by the
features of claim 1. According to the invention, an outer
skirt is provided on the inner top face of the cap. The
outer skirt is arranged coaxially around the inner skirt in
a certain radial distance from a side wall of the cap and
serves for sealing against an outer face of the mouth of
the container.

[0009] Firstly, the additional sealingimproves the over-
all tightness of the closure. However, the independent
outer skirtis particularly advantageous in connection with
the support structure provided for the inner skirt, in that
the mouth of the container is reliably guided and held in
between two rather rigid elements, namely the outer skirt
and the support structure, whereas the inner, more flex-
ible skirt ensures a tight sealing of the container and at
the same time facilitates opening and reclosing the con-
tainer. Furthermore, it is not required that the side wall
of the cap, which features the screw thread for fastening
the cap to the container’s neck, additionally seals against
the outer face of the container’s mouth, i. e. against the
cylindrical portion of the neck and/or the rounded portion
at the top end of the mouth. Thereby, there are no addi-
tional forces exerted on the side wall of the cap and
steady engagement of the screw threads of the cap and
of the container’s neck is ensured.

[0010] Preferably, the support structure comprises a
plurality of elements arranged distant from one another,
where each of the plurality of elements is formed and
arranged such as to be contacted by an associated seg-
ment of the inner skirt when the cap is applied to the
container. Therefore, instead of the known combination
of two coaxial skirts (inner skirt/annular rib) arranged in-
side the container’'s mouth the inventive cap features a
single coaxial skirt (the inner skirt) and a plurality of as-
sociated support elements inside the mouth and a further
coaxial skirt (the outer skirt) outside of the mouth.
[0011] The plurality of elements contacting the inner
skirt at distant locations ensure a high circumferential
flexibility of the inner skirt. This is because the skirt has
more freedom to deform compared to the known solution
where the support structure is a coaxial skirt. The im-
proved flexibility and the locally independent support of
the inner skirt are particularly important if the radial forces
exerted on the inner skirt are not constant along the skirt’s
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circumference as may be the case e. g. due to manufac-
turing tolerances of the cap and/or the container or due
to slight canting of the cap during application. In these
cases, opening and reclosing of the container is eased
by the interplay of the more rigid outer skirt and the sup-
port structure with the more flexible inner skirt.

[0012] Alternatively, the support structure is constitut-
ed by a further continuous skirt or by a central circular or
annular section of the inner top face of the cap, having
an increased thickness.

[0013] Preferably, the plurality of elements are ar-
ranged equally spaced along a circle that is coaxial with
and interior of the inner skirt. The equal spacing of the
elements as well as their equal radial distance with re-
spect to the inner skirt ensures even support for the inner
skirt. Advantageously, all of the elements are uniform,
by preference they are segment-shaped projections hav-
ing a wedge-shaped radial cross-section. The tangential
width of the elements and therefore the potential contact
area with the inner skirt, and correspondingly the width
of the spacings in between the elements may be adjusted
in order to optimise the flexibility of the inner skirt/support
structure combination. If a high flexibility is required, the
tangential width of the elements may be reduced. In an
extreme case, for achieving maximum flexibility the ele-
ments may be radially oriented noses that are to contact
the inner skirt only in a very small, almost point-like area.
[0014] Preferentially, the number of equally spaced el-
ements is at least 8, preferably 12 or more. Thereby, a
segment of the inner skirt associated to one of the ele-
ments is rather short and therefore the supporting effect
of a single element is constricted to a confined region of
the skirt, ensuring good support and at the same time
high flexibility concerning the deformation of the inner
skirt.

[0015] Advantageously, the plurality of elements are
arranged on an annular bank thatis provided on the inner
top face of the cap. The bank serves to bear the individual
elements and is never directly contacted by the inner
skirt. By providing an annular bank, the flexibility of the
elements of the support structure is reduced. Therefore,
a desired rigidity of the elements may be achieved by
tuning the proportions of the annular bank and the indi-
vidual elements.

[0016] Alternatively, the elements of the support struc-
ture are directly borne on the inner top face of the cap,
orthe elements are formed on the outer face of a structure
or a plurality of structures that are arranged in a larger
radial distance to the inner skirt than the elements them-
selves.

[0017] Preferably, each of the plurality of elements has
an inner conical face such that a radial thickness of the
element decreases from the inner top face of the cap.
This ensures good support for the inner skirt and at the
same time minimised use of material. Furthermore, forc-
es applied onto the elements of the support structure are
smoothly transferred to the top face of the cap. The outer
face of the elements, i. e. the face that is contacted by
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the inner skirt, may be perpendicular with respect to the
inner top face of the cap or featuring a dedicated seat for
the inner skirt.

[0018] Preferentially, a height of each of the plurality
of elements is between half a height of the inner skirt and
the full height of the inner skirt, preferably about 3/4 of
the height of the inner skirt. Thereby, even if the inner
skirt is rather flexible it is able to deform in a controlled
way after its lower half has contacted the inner face of
the container’'s mouth. Contrary to this preferred situa-
tion, if the elements’ height exceeds the height of the
inner skirt, the top end of the skirt will first contact the
support structure. Following this, the deformation of the
skirt may go on unevenly, the inner skirt being crushed
in an uncontrolled way in between the mouth and the
support structure. On the other hand, if the height of the
elements is much smaller than the height of the inner
skirt, the effect of the elements on the skirt will be negli-
gible, unless the deformation of the skirt becomes very
large.

[0019] Preferentially, an outer face of the inner skirt
features an annular radial bulge for contacting the inner
face of the mouth of the container, i. e. the outer face of
the inner skirt features two substantially conical sections
meeting with their maximum cross-section at a central
level of the skirt. The lower conical section close to the
lower end of the skirt ensures that the inner skirt is
smoothly contacted by the mouth of the container and
thatits deformation and thus the tightening force increase
gradually. Due toiits reduced cross-section, itis the upper
conical section which is closer to the inner top face of the
cap that is primarily deformed when the cap is applied to
the container. Therefore, the inner skirt is bent instead
of compressed which facilitates the use of hard plastics
materials (such as polypropylene) and reduces radial
forces transmitted to the top face of the cap. Compression
only takes place at a final stage when the inner skirt con-
tacts the support structure. The resulting forces are main-
ly transferred to the elements of the support structure.
[0020] Iftheinner skirtfeatures anannularradial bulge,
each of the plurality of elements of the support structure
ends preferably at about a height that corresponds to the
lower conical section of the radial bulge of the inner skirt.
This allows for a controlled and flexible deformation of
the inner skirt. By preference, the bulge is at about half
the height of the inner skirt such that the height of the
elements is between half the height of the skirt and the
full height of the skirt.

[0021] Advantageously, the outer skirt ends at about
a height corresponding to the maximum wall thickness
of the radial bulge. Thereby, during application of the cap
to the container the outer skirt as well as the inner skirt
are concurrently contacted. This ensures that the neck
of the container is reliably guided in between the inner
skirt/support structure combination and the outer skirt.
[0022] If an inventive screw cap is to be used for hot
fill applications, a height of the inner skirt is preferably
about 2-4 times a height of the outer skirt. When the con-
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tainer is opened by unscrewing the cap, the long inner
skirt ensures reliable sealing of the container at least until
a tamper evident ring of the cap is broken. Only after this
has happened, the inner skirt loses contact with the
mouth of the container and outside air may flow into the
container, thereby destroying the vacuum generated by
the hot fill process. In order to ensure that the inner skirt
deforms in a controlled way the length of the support
structure is preferably increased accordingly, e. g. until
it corresponds to half the height of inner skirt to the full
height of the inner skirt.

[0023] All this is in contrast with the situation of caps
for carbonated soft drink (CSD) containers, where the
carbon dioxide gas present in the container shall escape
before the tamper evident ring is broken. Therefore in-
ventive screw caps to be used for CSD containers gen-
erally feature inner skirts having a height of less than 2
times, preferably about 1.5 times, the height of the outer
skirt.

[0024] Preferentially, aradial cross-section of the outer
skirt is substantially constant, whereby an inner face as
well as an outer face of the outer skirt are substantially
perpendicular to the innertop face of the cap. This results
in a spring force that is increasing the more the neck is
introduced in between the inner and outer skirt. Thereby,
the mouth of the container is gradually driven to a desired
end position, where the outer face of the neck including
the rounded portion near the neck’s mouth is firmly sup-
ported by the inner face of the outer skirt.

[0025] Alternatively, the spring characteristic of the
outer skirt may be tuned by choosing a non-constant ra-
dial profile; e. g. the increase of the spring force may be
increased if the outer skirt has a wedge-shaped radial
cross-section with a conical outer face.

[0026] Advantageously, an annular bead is provided
on the inner top face of the cap, arranged coaxially be-
tween the inner skirt and the outer skirt. The annular bead
contacts the top side of the mouth of the container and
thereby constitutes another sealing in between the seal-
ings provided by the inner and the outer skirt, further im-
proving the tightness of the closure.

[0027] Preferably, the plastics material is polypropyl-
ene (PP). Polypropylene is tough, lightweight and easily
processed via injection or compression molding (jars and
closures). Furthermore it has excellent chemical resist-
ance and is stable up to high temperatures and therefore
compatible with high filling temperatures as used e. g.
with hot fill products such as orange juice, syrups etc.
[0028] Alternatively, the invention is applicable with
other plastics materials such as polyethylene (PE), pol-
yethylene terephthalate (PET), polystyrene (PS) or pol-
yvinyl chloride (PVC).

[0029] Preferably, a first thickness of a top wall of the
cap, in an annular region featuring the inner circular skirt
as well as the support structure, is larger than a second
thickness of the top wall in a central region of the cap.
Thereby, the sealing structures of the cap are stable,
while at the same time the material requirements and
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weight of the cap may be kept low.
[0030] Other advantageous embodiments and combi-
nations of features come out from the detailed description
below and the totality of the claims.

Brief description of the drawings

[0031] The drawings used to explain the embodiments
show:

A vertical cross-section of an inventive screw
cap appropriate for carbonated soft drink con-
tainers;

Fig. 1

Fig. 2A  a detailed view of Fig. 1, showing the inner
and outer skirts and the support structure for
the inner skirt before applying the cap to a
bottle;

Fig. 2B a detailed view of Fig. 1, showing the inner
and outer skirts and the support structure for
the inner skirt when the cap is applied to a
bottle;

a horizontal cross-section of the inventive
screw cap;

Fig. 3

a detailed view of a vertical cross-section of
a further embodiment of an inventive screw
cap appropriate for hot fill containers;

Fig. 4A

Fig. 4B  the detailed view of Fig. 4A when the cap is

applied to a bottle.

[0032] Inthe Figures, the same components are given
the same reference symbols. All the Figures are sche-
matic and not to scale.

Preferred embodiments

[0033] The Figure 1 shows a vertical cross-section
along a diameter of an inventive screw cap appropriate
for carbonated soft drink (CSD) containers. The cap 1 is
molded in a single step and manufactured from polypro-
pylene (PP). It is substantially constituted by a circular
head section 2 and a cylindrical side wall 3. The outer
face of the side wall 3 features knurls 4 for improving the
handling of the cap 1 by a user and by closing heads
employed for initially screwing down the cap 1 applied to
the neck of a bottle. A first section 3a of the side wall 3,
adjacent to the head section 2, has a first constant wall
thickness. The inner face of a second section 3b of the
side wall 3 features a screw thread 5 for screwing the
cap 1 onto the neck of a container, the neck featuring a
corresponding threading. The first section 3a and the
second section 3b make up about half of the height of
the side wall 3.

[0034] A third section 3c of the side wall 3 has again
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a constant wall thickness which is however less than the
thickness of the first section 3a. The lowermost fourth
section 3d of the side wall 3 has again an even smaller
constantwall thickness. Atamper evidentband 6 is joined
to the fourth section 3d. All types of tamper evident bands
6 may be employed with the invention. In general, the
band 6 is folded up inside prior to applying the cap 1 to
the container. After application, its free ending co-oper-
ates with an annular collar provided on the neck of the
container. When the container is first opened the band
is ripped off from the side wall 3 of the cap 1 along a
dedicated breaking line. Therefore, an intact band 6 as-
sures the customer that there has been no tampering
after the cap 1 was applied to the container.

[0035] The inner face 2a of the head section 2 of the
cap 1 features a plurality of structures that are displayed
in greater detail in Figures 2A, B.

[0036] The Figure 2A is a detailed view of Figure 1,
showing the outer region of the head section 2 of the cap
1 as well as the adjacent first and second sections 3a, b
of the side wall 3. Four kinds of projections are featured
on the inner face 2a of the head section 2, which are
(from the periphery to the centre of the cap) an outer skirt
7, a bead 8, an inner skirt 9 and a support segment 10.
The main axes of the projections are perpendicular to
the inner face 2a of the head section 2.

[0037] The annular outer skirt 7 is arranged in a radial
distance inside the first section 3a of the side wall 3. Its
cross-section is generally constant, except that its inner
face is rounded close to the bottom end. By way of ex-
ample, for a 28 mm screw cap the radial cross-section
of the outer skirt 7 is about 0.5 mm and its height is about
1.5 mm. The annular bead 8 has a roughly triangular
radial cross-section with a rounded ridge. The height of
the bead 8 is only about one eighth of the height of the
outer skirt 7.

[0038] Adjacent to the head section 2, the annular in-
ner skirt 9 shows a first section 9a having a constant
radial cross-section. Two substantially conical sections
9b, 9c further make up the inner skirt 9, meeting with their
maximum cross-sections at a central level of the skirt 9,
forming a bulge 9d. The outer face of the upper conical
section 9b includes an angle o of about 20° with the main
axis of the inner skirt 9. The outer face of the lower section
9b includes an angle B of about 30° with the main axis.
The inner face of all the sections 9a-c of the inner skirt 9
is straight and parallel to the main axis of the inner skirt 9.
[0039] The cross-section of the first section 9a of the
inner skirt 9 corresponds to about the cross-section of
the outer skirt 7. At the level of the bulge 9d the cross-sec-
tion is about 1.5 times larger. At the bottom end of the
lowermost section 9c, the cross-section of the inner skirt
9 is only about one third compared to the upper end. The
total height of the inner skirt 9 amounts to about 1.5 times
the height of the outer skirt 7.

[0040] The radial distance between the outer skirt 7
and the first section 9a of the inner skirt 9 is slightly less
than the wall thickness of the neck of a container the cap
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1 is to be applied to. In the free position shown in Figure
2A, the bulge 9d formed on the outer face of the inner
skirt 9 radially protrudes into the clearance between the
two skirts 7, 9.

[0041] The support segment 10 is arranged with a ra-
dial distance inside the inner skirt 9. It is provided on an
annular bank 11 which is formed on the inner face 2a of
the head section 2.

[0042] The segment 10 is substantially wedge-shaped
whereby the outer face 10a adjacent to the inner skirt 9
is straight and perpendicular to the inner face 2a of the
head section 2. The inner face 10b is conical in such a
way that the radial cross-section of the segment 10 de-
creases from the annular bank 11 to the bottom ending
ofthe segment 10 to about half of the initial cross-section.
The wedge angle y amounts to about 20°. The bottom
edges of the segment 10 are rounded. The total height
of the support segment 10 (including the annular bank
11) corresponds to about 0.7 times the height of the inner
skirt 9. Therefore, the bottom ending of the support seg-
ment 10 is at a height that corresponds to the lower con-
ical section 9c of the inner skirt 9.

[0043] The wall thickness of the central region 2b of
the head section 2 of the cap 1, i. e. of the region inside
the annular bank 11 featuring the segment 10, is about
0.85 times the wall thickness of the annular region 2c in
which the described projections are provided.

[0044] The Figure 2B is again a detailed view of Figure
1, now showing the inner and outer skirts 7, 9 and the
support structure 10, 11 for the inner skirt 9 when the cap
1is applied to a bottle 12. The bottle 12 comprises a neck
13 forming a circular mouth 14 for filling and pouring out.
On its outer face, the neck 13 features a screw thread
15 for co-operating with the corresponding screw thread
5 in section 3b of the side wall 3 of the cap 1.

[0045] During application of the cap 1 to the bottle 12,
the mouth 14 contacts the inner face of the outer skirt 7
and the outer face of the inner skirt 9. Because of the
rounded bottom end of the outer skirt 7 and the conical
section 9c of the inner skirt 9 the mouth 14 is carefully
guided along the adjacent faces of the two skirts 7, 9. At
first, both the outer skirt 7 as well as the inner skirt 9 are
about equally deformable. The more the mouth 14 is in-
troduced into the cap the counterpressure from the outer
skirt 7 increases. However, the spring force of the inner
skirt 9 only slightly changes because the deformation
mainly takes place in the top section 9a adjacent to the
head section 2. Thereby, the mouth 14 is guided into its
desired end position, where the outer face of the mouth
14 is firmly supported by the inner face of the outer skirt
7. The inner face of the mouth 14 is supported by the
bulge 9d as well as the inner face of the top region 9a of
the inner skirt 9.

[0046] Near completion of the application of the cap 1
to the bottle 12, i. e. soon before the front face of the
mouth 14 contacts the annular bead 8, the inner face of
the inner skirt 9 contacts the support segment 10. This
leads to a sudden increase of counterpressure of the
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inner skirt/support segment combination 9, 10 against
the inner face of the mouth 14. The resulting radial force
is distributed to the contact forces between the outer skirt
7 and the mouth 14 and between the inner skirt 9 and
the mouth 14. At first, this causes a certain deformation
of the outer skirt 7 which is more flexible than the inner
skirt 9 after the inner skirt 9 has contacted the support
structure 10, 11. Finally, this results in two reliable inde-
pendent sealings against the inner skirt 9 and the outer
skirt 7, complemented by the third sealing between the
annular bead 8 and the front face of the mouth 14. The
fact that the radial cross-section of the neck 13 is slightly
larger than the radial distance between the outer skirt 7
and the first section 9a of the inner skirt 9 ensures that
both the outer skirt 7 and the inner skirt 9 are deformed
in the end position of the mouth 14 and therefore both
elements exert a counterpressure against the outer and
the inner face of the neck 13 respectively.

[0047] The Figure 3 shows a horizontal cross-section
(along line A-A in Figure 1) of the inventive screw cap 1,
illustrating the arrangement of the support segments 10.
24 uniform segments 10 are arranged along a circle that
is coaxial with and inside the inner skirt 9. The segments
10 are provided on the unsegmented annular bank 11
and separated by clearances 16, whereby in the dis-
played example a segmental angle of a segment 10 is
about six times the segmental angle of a clearance 16,
i. e. the segmental angle of a segment is about 13° and
the segmental angle of a clearance is about 2°. Further
visible on Figure 3 are the annular bead 8 as well as the
outer skirt 7.

[0048] The Figure 4A shows a detailed view of a ver-
tical cross-section of a further embodiment of an inven-
tive screw cap appropriate for hot fill containers. For most
of the aspects, the cap 101 corresponds to the cap for
CSD containers described in connection with the Figures
1-3. Therefore, in the following we concentrate on the
differences with respect to the first embodiment and do
notaddress allthe common features. The reference num-
bers concerning the second embodiment are offset by
100 compared to the reference numbers concerning the
firstembodiment. The main difference concerns the inner
skirt 109 and the support segments 110. The length of
the first section 1 09a of the inner skirt 109, adjacent to
the inner face 102a of the top section 102 of the cap 101,
is increased such that the total height of the inner skirt
109 is about 2.5 times the height of the outer skirt 107.
The other sections of the inner skirt 109, namely the con-
ical sections 109b, 109cforming the bulge 109d generally
correspond to their counterparts of the first embodiment.
[0049] The height of the support segment 110 is cor-
respondingly increased such that it ends at a height that
corresponds to the lower conical section 109c of the inner
skirt 109. The height of the support segment 110 (includ-
ing the height of the annular bank 111) is about 0.85
times the length of the inner skirt 109.

[0050] The Figure 4B shows the inner and outer skirts
107, 109 and the support structure 110, 111 for the inner
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skirt 109 when the cap 101 is applied to a bottle 112.
Again, the bottle 112 comprises a neck 113 forming a
circular mouth 114 for filling and pouring out. On its outer
face, the neck 113 features a screw thread 115 for co-op-
erating with the corresponding screw thread 105 in the
side wall 103 of the cap 101.

[0051] During application of the cap 101 to the bottle
112, the mouth 114 first contacts the outer face of the
inner skirt 109. During introduction of the mouth 114 into
the cap the counterpressure from the inner skirt 109 only
slightly changes because the deformation mainly takes
place in the top section 109a adjacent to the head section
102. After the mouth 114 has as well contacted the inner
face of the outer skirt 107 it is carefully guided along the
adjacent faces of the two skirts 107, 109 towards its de-
sired end position, where the outer face of the mouth 114
is firmly supported by the inner face of the outer skirt 107.
The inner face of the mouth 114 is supported by the bulge
109d as well as the inner face of the top region 109a of
the inner skirt 109.

[0052] Again it is only near completion of the applica-
tion of the cap 101 to the bottle 112 when the inner face
of the inner skirt 109 contacts the support segment 110,
leading to deformation of the outer skirt 107. Finally, this
results again in two reliable independent sealings against
the inner skirt 109 and the outer skirt 107, complemented
by the third sealing between the annular bead 108 and
the front face of the mouth 114.

[0053] When the container is opened by unscrewing
the cap it remains sealed in a first phase of the opening
process, due to the large vertical distance of the bulge
109d of the inner skirt 109, sealing against the outer face
of the mouth 114, from the inner face 102a of the head
section 102 of the cap 101. Thereby, it is ensured that
the tamper evident band of the cap is broken before the
outside air flows into the bottle 112.

[0054] The invention is not constrained to the de-
scribed embodiment. The shape of the different elements
of the screw cap may be modified, in particular for adap-
tation to a different kind of container or if another plastics
material is used. For a given application, the sealing prop-
erties as well as the ease of use may be both optimised
at the same time by modifying the dimensions and
shapes of the projections featured on the inner face of
the head section, particularly of the inner and outer skirts
and of the support structure for the inner skirt. For exam-
ple, the flexibility of the inner skirt is enhanced if the radial
cross-section of the inner skirt is reduced, if the segment
angle of the support elements is reduced and/or if the
height of the support elements is decreased.

[0055] Furthermore, it is possible to provide another
support structure for the outer skirt which is similar to the
support structure for the inner skirt. In certain applica-
tions, the annular bead arranged in between the inner
and the outer circular skirt may be dispensed with, or the
support structure may just be constituted by a further
coaxial skirt (i. e. by a single angular element).

[0056] In summary, itis to be noted that the invention
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creates a screw cap that ensures easy closing and re-
closing and reliable sealing of the container.

Claims

1. Screw cap for a container (12; 112), the cap (1; 101)
being made of a plastics material and comprising

a) an inner circular skirt (9; 109) provided on an
inner top face (2a; 102a) of the cap (1; 101), for
sealing against an inner face of a mouth (14;
114) of the container (12; 112) when the cap (1;
101) is applied to the container (12; 112); and
b) a support structure (10, 11; 110, 111) provid-
ed on the inner top face (2a; 102a) of the cap
(1; 101), associated with the inner skirt (9; 109);
characterised by

c) an outer skirt (7; 107) provided on the inner
top face (2a; 102a) of the cap (1; 101), arranged
coaxially around the inner skirt (9; 109) and dis-
tant from a side wall (3; 103) of the cap (1; 101),
for sealing against an outer face of the mouth
(14; 114) of the container (12; 112).

2. Screw cap as recited in claim 1, characterised in
that the support structure (10, 11; 110, 111) com-
prises a plurality of elements (10; 110) arranged dis-
tant from one another, where each of the plurality of
elements (10; 110) is formed and arranged such as
to be contacted by an associated segment of the
inner skirt (9; 109) when the cap (1; 101) is applied
to the container (12; 112).

3. Screw cap as recited in claim 2, characterised in
that the plurality of elements (10; 110) are arranged
equally spaced along a circle that is coaxial with and
interior of the inner skirt (9; 109).

4. Screw cap as recited in claim 3, characterised in
that the number of elements (10; 110) is at least 8,
preferably 12 or more.

5. Screw cap as recited in one of claims 2 to 4, char-
acterised in that the support structure (10, 11; 110,
111) comprises an annular bank (10; 110) provided
on the inner top face (2a; 102a) of the cap (1; 101),
on which the plurality of elements (10; 110) are ar-
ranged.

6. Screw cap as recited in one of claims 2 to 5, char-
acterised in that each of the plurality of elements
(10; 110) has an inner conical face (10b) such that
aradial thickness of the element (10; 110) decreases
from the inner top face (2a; 102a) of the cap (1; 101).

7. Screw cap as recited in one of claims 2 to 6, char-
acterised in that a height of each of the plurality of
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11.

12.

13.

14.

15.

16.

elements (10; 110) is between half a height of the
inner skirt (9; 109) and the full height of the inner
skirt (9; 109), preferably about 3/4 of the height of
the inner skirt (9; 109).

Screw cap as recited in one of claims 1 to 7, char-
acterised in that an outer face of the inner skirt (9;
109) features an annular radial bulge (9d; 109d) for
contacting the inner face of the mouth (14; 114) of
the container (12; 112).

Screw cap as recited in claim 8, characterised in
that each of the plurality of elements (10; 110) ends
at a height corresponding to a lower conical section
(9¢c; 109c) of the radial bulge (9d; 109d) of the inner
skirt (9; 109).

Screw cap as recited in claim 8 or 9, characterised
in that the outer skirt (7) ends at about a height cor-
responding to the maximum wall thickness of the ra-
dial bulge (9d) of the inner skirt (9).

Screw cap as recited in one of claims 1 to 9, char-
acterised in that a height of the inner skirt (109) is
about 2-4 times a height of the outer skirt (107).

Screw cap as recited in one of claims 1 to 11, char-
acterised in that a radial cross-section of the outer
skirt (7; 107) is substantially constant, whereby an
inner face as well as an outer face of the outer skirt
(7; 107) are substantially perpendicular to the inner
top face (2a; 102a) of the cap (1; 101).

Screw cap as recited in one of claims 1 to 12, char-
acterised by an annular bead (8; 108) provided on
the inner top face (2a; 102a) of the cap (1; 101),
arranged coaxially between the inner skirt (9; 109)
and the outer skirt (7; 107), for contacting and sealing
against a top side of the mouth (14; 114) of the con-
tainer (12; 112).

Screw cap as recited in one of claims 1 to 13, char-
acterised in that the plastics material is polypropyl-
ene (PP).

Screw cap as recited in one of claims 1 to 14, char-
acterised in that a first thickness of a top wall (2;
102) of the cap (1; 101), in an annular region (2c)
featuring the inner circular skirt (9; 109) as well as
the support structure (10, 11; 110, 111), is larger
than a second thickness of the top wall (2; 102) in a
central region (2b) of the cap.

Container, in particular a bottle or jar, comprising a
screw cap (1; 101) as recited in one of claims 1 to 15.
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