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(57) Abrégé(suite)/Abstract(continued):

recess. The head end of the indicator portion is arranged at a spacing radially inward from the trailing end of the adjacent base
portion when the cap is in its closed position. Upon rotating the cap in opening direction by the user from its closed position, the
head end of the indicator portion enters the recess and is prevented from further rotation, whilst the catch portion outer wall comes
in the spacing between the head and trailing ends, the frangible bridge between the head and trailing ends breaking and the
indicator portion bending, folding, and/or buckling whilst being subjected to permanent deformation upon further rotation of the
cap.
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ABSTRACT

A closure assembly comprising an article with a cap comprising a tamper-evident ring
composed of ring segments, each ring segment having a base portion and an indicator
portion. For each segment, the article has a boss with a catch portion having a recess. The
head end of the indicator portion is arranged at a spacing radially inward from the trailing end
of the adjacent base portion when the cap is in its closed position. Upon rotating the cap in
opening direction by the user from its closed position, the head end of the indicator portion
enters the recess and is prevented from further rotation, whilst the catch portion outer wall
comes in the spacing between the head and trailing ends, the frangible bridge between the
head and trailing ends breaking and the indicator portion bending, folding, and/or buckling
whilst being subjected to permanent deformation upon further rotation of the cap.

CA 2877634 2019-09-18
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A CLOSURE ASSEMBLY AND A CONTAINER PROVIDED WITH A CLOSURE ASSEMBLY

The present invention relates to a closure assembly and a container provided with a closure
assembly.

Closure assemblies are known with a plastic screw cap that is screwed onto a neck, e.g. of a
plastic container or of a spout fitted on a collapsible pouch container. A tamper-evident ring is
integrally formed as a part of the plastic screw cap.

A closure assembly is for example known from W02012/044166.

Other examples of closure assemblies having a tamper-evident functionality are for instance
disclosed in W02009/00342, EP 1 930 248, and US 2009/0223963.

The present invention aims to provide an improved closure assembly, or at least to provide an

alternative for known closure assemblies.

In the inventive closure assembly the boss has a catch portion having a recess at a side of the
boss facing the head end of the indicator portion and having an catch portion outer wall with an
outer face that is arranged along the inner face of the base portion near the trailing end thereof
when said cap is in its closed position.

The head end of the indicator portion is arranged at a spacing radially inward from the trailing
end of the adjacent base portion when said cap is in its closed position, preferably the trailing

end overlapping the head end in circumferential direction.

The inventive design is such that - upon rotating the cap in opening direction by the user from its
closed position for the first time - the head end of the indicator portion enters the recess of the
catch portion and is then prevented from further motion in opening direction of the cap, whilst
the catch portion outer wall comes in the spacing between the spaced apart head end and
trailing end, the frangible bridge between said head end and trailing end

CA 2877634 2018-06-26
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breaking and the indicator portion bending, folding, and/or buckling whilst being subjected to
permanent deformation upon further rotation of the cap in opening direction.

Compared to the mentioned W02012/044166 assembly the presence of the boss is basically
obscured by the overlapping trailing end of the base portion of the segment, whereas in said
prior art the boss is well visible in side view onto the assembly. The invention allows o
embody the ring segments such that initially they appear to the user as a single continuous
band in side view. This is not only aesthetically pleasing but also facilitates the user in
determining whether the closure has been opened once the indicator portions have been

deformed in the process and the continuity of the band is broken.

Also the invention allows for a very effective deformation of the indicator portions, as the
head end thereof is caught in the recess and significant deformation must occur before the
head end is able to leave the recess. This enhances the finally obtained deformation of the
indicator portion and may contribute to an audible effect upon opening the cap for the first

time.

In an advantageous embodiment the trailing end of the base portion overlaps the head end in
circumferential direction when said cap is in its closed position, preferably with the frangible
bridge extending substantially in radial direction between the head end and the trailing end.
The latter radial arrangement allows to cause a quick and easy breakage of the bridge
compared to one extending in circumferential direction. Also the frangible bridge is now
hidden behind the trailing end of the base portion, which is aesthetically pleasing and also
avoids premature destruction of the bridge, e.g. during storage and transport or during

handling of the cap, e.g. when being screwed onto the neck of the article.

In an embodiment only a single frangible bridge is present between the head end and the
base portion, as is preferred. In an advantageous embodiment said single bridge is arranged
between the top (in vertical direction) of the head end and the top of the base portion, which

e.g. facilitates injection moulding the cap.

In order to assure the correct position of the trailing end of the base portion, and thereby of
the interconnected head end relative to the recess in the catch portion, it is preferred for the
inner face of the base portion to be positioned against the outer face of the boss when the

cap is in its closed position.

In a preferred embodiment the catch portion is — when seen in top view - U or C-shaped with

one leg thereof being formed by the catch portion outer wall and with the recess extending in
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circumferential direction between said one leg and the other leg, for example the recess
having a depth in circumferential direction of at least 1.5 millimeters.

In an advantageous embodiment the indicator portion is embodied to buckle inwardly
towards the neck of the article when the head end is prevented by the catch portion from
further rotation with the cap in opening direction, and said inwardly buckled indicator portion
— upon continued rotation of the cap in opening direction — being forced to pass along its
outer face thereby being folded to extent along the inner face of the base portion.

In this design - upon rotating the cap in opening direction by the user from its closed position
for the first time - the indicator portion buckles inwardly towards the neck and upon continued
rotation of the cap in opening direction eventually folds over against or substantially along the
inner face of the base portion. This folding or doubling over preferably takes place so that the
junction shows an inward fold. It will be appreciated that in the process the head end is able
to become free from the catch portion but the deformation by buckling that has already been
caused is such that the inwardly deformed indicator portion will then be forced to pass the
boss and deform further so that eventually the indicator portion becomes folded against or

along the inner face of the base portion.

In an embodiment that is designed to exhibit the above inward buckling functionality the
indicator portion has a major section that extends from its head end towards the junction with
the base portion, for example this major section of the indicator portion having at least 50%
of the entire circumferential length of the indicator portion. It is envisaged that this major
portion is arranged at a smaller radius relative to the main axis than the inner face radius of
the base portion. A junction section of the indicator portion then extends between this major
section and the base portion. For example the junction section is curved, e.g. as a stretched
S or as an about 90° arc, between the base portion and the major portion, but other junction
section embodiments, e.g. embodied as a hinge with a local thinned area, are also possible.
In a design the junction section exhibits the initial inward buckling when the head end is

stopped by the catch portion.

In another design the indicator portion has a major portion that extends on the same radius
as the base portion, with only the head end being arranged or embodied to extend inward
from the base portion radius. Such a design can be embodied to bend or buckle outwards
upon opening the cap for the first time. For example the indicator portion bends to form an
outward arc with the center moving away significantly from the skirt of the cap before the
head end is able to snap free from the catch portion.

If desired the indicator portion can be provided with one or more hinges, e.g. embodied as a

thinned area of the portion. For example the junction section is embodied as a hinge and/or a
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hinge is present at a central location between the junction section and the head end, the one
or more hinges facilitating the local folding of the indicator portion.

In an embodiment the lower edge of the skirt is provided with downward projecting cap
abutment portions having an abutment face in circumferential direction of the cap, and the
bosses are each embodied with an article abutment portion having an abutment face in
circumferential direction, so that upon screwing the cap onto the neck each cap abutment
portion abuts with its abutment face in circumferential direction against the corresponding
abutment face of an article abutment portion of the boss and thereby defines the closed
position of the cap fully screwed onto the neck.

In this design the bosses perform both the task of cooperating with the head end of the
indicator part and cooperating with the cap abutment portion. This integration of functions
allows for a compact design whilst providing sufficient stability for the boss to ensure these
tasks.

In this regard it is noted that screw caps are usually screwed onto the neck using automated
capping equipment with a torque controlled cap screwing device. In order to ensure that the
cap is always correctly on the neck one desires to screw the cap on the neck with a
substantial torque. As the boss performs two functions, the plastic volume can be used
diligently to obtain a stable design of the boss thereby allowing for such substantial torque.
Also this design allows to achieve the effect that, with the cap screwed against the boss as
limit stop, the head end of the indicator portion lies closes in front of the recess, e.g. within at
most 4 millimeters, so that very soon after starting to open the cap the head end comes into

engagement with the catch portion and is stopped from further motion in opening direction.

In an embodiment the abutment portion of the boss lies between the catch portion of the
boss and the neck of the article. In a practical embodiment the article abutment portion is
embodied as a radial rib and the catch portion as a C or U- shaped part - in top view - with
one leg thereof at right angles to the outward end of the rib and one leg forming the catch
portion outer wall with the recess there between. The T-shaped structure of the rib with the

one leg at its outward end provides significant stability with little use of plastic material.

In an embodiment each cap abutment portion extends as a semi-circular portion about the
main axis and has a lower end face slanting upwards from the lower end of the abutment
face. This allows for a sturdy design of the cap abutment portion whilst ensuring that the
lower end face passes over the bosses of the article during screwing the cap onto and from
the neck.
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In a preferred embodiment the article has two bosses at diametrically opposed positions
relative to the neck, and the cap has two ring segments. This is e.g. advantageous for
assemblies with an inner diameter of the passageway in the range between 6 and 12
millimeters.

It will be appreciated that preferably the catch portion with the recess therein is located at a
radial distance from the neck of the article, in particular in an embodiment wherein the
indicator portion is designed to buckle inwardly and/or in an embodiment wherein the article

abutment portion lies between the catch portion and the neck of the article.

It is envisaged in particular that the article is a fitment to be secured to a container body, e.g.
the article is a spout, e.g. having a lower connector portion to be secured between opposed
film walls of a collapsible pouch container or embodied as an annular flange to be secured

around on opening in a container. e.g. a pouch container or a carton, etc.

In an embodiment the article is a spout having a lower connector portion to be secured
between opposed film walls of a collapsible pouch container with two fins extending in
opposed directions, wherein the article has two bosses that lie in a vertical plane through

these fins.

In an embodiment the article has at least a topmost flange on the neck, the one or more
flanges each protrude outwardly and extending circumferentially around the neck, wherein
the bosses are raised from the topmost flange, preferably also integral directly with the neck
to enhance stability, e.g. embodied with an abutment portion as described herein. In an
embodiment hereof the topmost flange extends underneath at least the head end of the
indicator portion when said cap is in its closed position. In this manner the flange prevents
the head end from moving downward when it attempts to clear the recess of the catch

portion.

In an embodiment the indicator portion has a major section that extends from its head end
towards the junction with the base portion, for example this major section of the indicator
portion having at least 50% of the entire circumferential length of the indicator portion. It is
envisaged that this major portion is arranged at a smaller radius relative to the main axis than
the inner face radius of the base portion. A junction section of the indicator portion then
extends between this major section and the base portion. The article further has a topmost

flange that extends underneath the major section of the indicator portion when said cap is in
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its closed position, e.g. providing guidance for the underside of the indicator portion when

buckling or folding inward towards the neck.

In an embodiment the base portion of each ring segment extends over at least 90° about the

main axis.

In an embodiment with two ring segments and two bosses, an embodiment envisages that
the base portion of each ring segment extends over at least 90° about the main axis. This

provides a very stable structure of the base portion and in a version with an inward folding
indicator portion it is ensured that the indicator portion when completely folded is outwardly

obscured from side view by the longer base portion.

In an embodiment the base portion is connected to the skirt via a horizontal wall portion
extending between a top of the base portion and the skirt at a height above the lower end
thereof. For example the horizontal wall portion is embodied as a segment of an annulus,
possibly with one or more axial holes therein, e.g. in view of saving of plastic material or in

view of the injection mould design.

In an embodiment one can envisage that one or more additional breakable bridges are

present between the indicator portion and the skirt of the cap.

In a practical embodiment the user does not grip the exterior side of the skirt directly but the
cap is provided with an annular outer gripping portion that extends concentrically about the
skirt, preferably the gripping portion being integral with the skirt via a spoke structure, e.g.
including multiple radial spoke portions, the cap being embodied preferably so as to leave air

passages between the gripping portion and the skirt.

The present invention also relates to a container provided with a closure assembly according

to the invention, e.g. a collapsible pouch container.

The present invention also relates to a method of manufacturing a closure assembly
according to the invention and to a method of opening a closure assembly according to the

invention, e.g. the opening of a closure assembly secured onto a product container.

The present invention also relates to a method of manufacturing and filling of a container
comprising the steps of:

- providing a container having the article,
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- filling the container via the product passage in the article,

- screwing the cap onto the neck of the article, e.g. using an automated cap screw device.

The invention will now be explained with reference to a non-limiting, preferred embodiment of

the closure assembly as shown in the drawings.

In the drawings:

fig. 1 shows a closure assembly according to the invention in perspective view,

fig. 2 the assembly of figure 1 from above,

fig. 3 the assembly of figure 1 in vertical cross-section,

fig. 4 the spout of the assembly of figure 1 in perspective view,

fig. 5 the spout of figure 4 from above,

fig. 6 the spout of figure 4 in side view,

fig. 7 the cap of the assembly of figure 1 in perspective view from above,

fig. 8 the cap of the assembly of figure 1 in perspective view from below,

fig. 9 a lower portion of the cap of figure 7,

fig. 10 the assembly of figure 1 horizontally cut above the tamper-evident ring,

fig. 11 the view of figure 10 from above,

figs. 12 a - d a portion of the assembly in a view as fig. 11 in different stages during the
opening of the cap for the first time, and

fig. 13 an alternative embodiment of the indicator portion of the assembly according to the

invention.

With reference to figures 1 — 12 now a first embodiment of a closure assembly according to

the invention will be discussed.

The assembily is generally composed of two plastic components, namely an article 1 (here
embodied as a spout) and a cap 20. In some figures the components are shown as

assembled, in other figures each component is shown separately.

As is preferred the article 1 is embodied as a spout that is injection moulded as a unitary

product in a mould.

The spout 1 is adapted to be secured with a lower connector portion 2 thereof between
opposed film walls of a collapsible pouch container. The lower connector portion 2, as is
preferred, here includes two fins 3a, b that extend in opposite directions from a central

tubular part 2a of the lower portion 2. These fins 3a, b lie in a common imaginary vertical
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plane. The central portion 2a here is essentially circular in horizontal cross-section but other

shapes, e.g. oval, elliptical, etc, are also possible.

The lower connector portion 2 is preferably heat sealed between opposed film walls of a
pouch container. Such techniques are known in the art.

The spout 1 forms, here above the lower connector portion 2, a tubular neck 4 around a
product passage 5 in the spout. The neck 4 has a main axis 6 and forms a mouth 7 at the top
end of the product passage 5. As is known, the passage 5 extends through the lower
connector portion to one or more lower openings 8. The figures relate to a design wherein
the passage 5 has a diameter of about 8 millimeters.

The neck has an exterior side that is provided with screw thread formations 9, here a double
screw thread formations as is preferred to provide two 180° angularly offset starting positions

for the cap 20.

The cap 20 is injection moulded of plastic material as a unitary product.

The cap 20 is adapted to be secured on the neck 4, which can be done in an assembily line
to manufacture pre-assembled assemblies as shown in figure 1. The cap 20 can also be
delivered separately from the spout 1 to e.g. a company producing filled pouches. For
example the spout 1 is sealed into a pouch, the pouch is filled via the passage 5 and then the

cap 20 is placed on the neck 4 by an automated cap screwing device.

The cap 20 seals the product passage 5 in closed position of the cap on the neck as shown
in figure 1. For removal of the cap 20 from the neck 4 by a user to open the product passage
5 the user manually rotates the cap from the closed position in an opening direction, here

counter clockwise as is preferred.

The cap 20 comprises a top wall 21 and a downward depending annular skirt 22. The skirt
has an interior side, an exterior side, and a lower edge remote from the top wall 21.
The interior side of the skirt is provided with screw thread formations 23 that cooperate with

the screw thread formations 11 on the neck 4.

The cap 20 comprises a tamper-evident ring 30 that is integrally moulded to the skirt 22.

The tamper-evident ring 30 is composed here of two ring segments 31. Each ring segment

has a base portion 32 and an indicator portion 33.
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The base portion 32 is connected via one or more non-frangible connector portions 34 to the
skirt 22.

The base portion 32 extends from a trailing end 32a thereof in opening direction over a base
portion angle about the main axis 6. The base portion has an inner face 32b with an inner

face radius about the main axis 6.

The indicator portion 33 is integral with the base portion 32 at a junction 33a and extends
from the junction 33a in opening direction over an indicator portion angle about the main axis
6 to a head end 35 of the indicator portion 33.

The indicator portion 33 is connected at the head end 35 thereof via an integrally moulded
frangible bridge 36 to an adjacent trailing end 32a of a base portion 32 of the other ring

segment 31.

The spout 1 has for each ring segment 31 of the tamper-evident ring a rotation preventing
boss 15. This boss 15 is engageable with a corresponding head end 35 of an indicator
portion 33 of the segment 31. The spout 1 has two bosses 15 at diametrically opposed
positions relative to the neck 4.

The boss 15 has a catch portion 16 having a recess 17 at a side of the boss facing the head
end 35 of the indicator portion 33 and has an catch portion outer wall 16a with an outer face
16b that is arranged along the inner face of the base portion 32 near the trailing end 32a
thereof when the cap 20 is in its closed position. This can be seen e.q. in figure 10.

The head end 35 of the indicator portion 33 is arranged at a spacing radially inward from the

trailing end 32a of the adjacent base portion 32 when the cap 20 is in its closed position.

As is preferred to provide the image of a continuous ring when looking from the side to the
assembly, the trailing end 32a of the base portion 32 overlaps the neighboring head end 35
in circumferential direction.

The general cooperation of the tamper-evident ring with the bosses 15 is such that - upon
rotating the cap 20 in opening direction by the user from its closed position for the first time -
the head end 35 of the indicator portion 33 enters the recess 17 of the catch portion 16 (see
figure 12a) and is then prevented from further rotation of the cap in opening direction. The
catch portion outer wall 16a comes in the spacing between the spaced apart head end 35

and trailing end 32a of the base portion. The frangible bridge 36 between the head end 35
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and the trailing end 32a breaks. Upon further rotation of the cap in opening direction the
indicator portion bends, folds, and/or buckles whilst being subjected to permanent

deformation (see figures 12a-d).

In figures 1 -12 it is illustrated that the invention envisages an embodiment wherein the
indicator portion 33 is embodied to buckle inwardly towards the neck 4 when the head end
35 is prevented by the catch portion 16 from further rotation with the cap 20 in opening
direction. In particular from figures 12a-d it can be understood that once this buckling has
taken place, continued rotation of the cap in opening direction, causes the inwardly buckled
indicator portion to be forced to pass along the outer face of the catch portion and thus to
collide with the catch portion. This forced passage along the catch portion 16 causes yet
further deformation of the indicator portion such that eventually the indicator portion is folded
into a shape that it extends along the inner face of the base portion 32. Of course due to
some residual elasticity or otherwise the final result may not be that the indicator portion 33

lies neatly against the inner face, but at least extends along the inner face 32b.

As is preferred a cap abutment portion 25 is present, most preferably as a semi-circular
portion that is spaced radially inwardly from the inner face 32b, such that in its final position
the indicator portion 33 is retained in the space between said portion 25 and the inner face
32b of the base portion. This avoids or hinders any further access to the indicator portion 33,
e.g. avoiding or countering that the portion 33 is pulled loose from the cap. It also avoids any
interference of the fully deformed indicator portion with the operation of the screw thread of
the cap.

In order to reliably achieve this inward buckling of the indicator portion, a preferred
embodiment envisages that a major section 33b of the indicator portion 33 extending from
the head end 35 towards the junction 33a, is arranged at a smaller radius relative to the main
axis 6 than the inner face radius of the inner face 32b of the base portion 32.

As is preferred this major section has a length of at least 50% of the circumferential length of
the indicator portion.

In addition to the major section the indicator portion has a junction section 33¢ that extends
between the major section 33b and the base portion 32. This junction section 33c thus
bridges the difference in diameter between the base section and the major section of the
indicator portion, and is preferably curved, e.g. like a stretched S-shape as shown here.
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The inward deformation of the indicator portion is due to the buckling load thereon once the
catch portion of the boss 15 prevents further motion of the head end 35 in combination with
the physical design of the indicator portion 33, the catch portion 16, and the junction to the
base portion 32. If desired one or more thinned regions can be provided in the portion 33
and/or at the junction to enhance the inward buckling of the portion 33, e.g. with a thinned

region halfway of the major section so that said region acts as a clear hinge.

The end result as far as the indicator portions 33 are concerned is that they are now
effectively removed from their original position all together and, especially in side view on the
assembly, are effectively hidden behind the base portions 32. They also do not stick out as
they are hidden behind the base portions, which may also be seen as advantageous. Also in
a top view onto the cap 20 the indicator portions 33, which were visible at the start of the
opening of the cap, will have disappeared from their original position. In fact they are now

hidden underneath the connector portions 34.

As can be seen in figure 8 the lower edge of the skirt 22 is provided with two downward
projecting cap abutment portions 25 having an abutment face 25a in circumferential direction
of the cap 20.

The bosses 15 are each embodied with an article abutment portion 15a having an abutment
face 15b in circumferential direction, so that upon screwing the cap 20 onto the neck 4 each
cap abutment portion 25 abuts with its abutment face in circumferential direction against the
corresponding abutment face of an abutment portion 15a of the boss 15 and thereby defines

the closed position of the cap fully screwed onto the neck 4.

As can be seen, the abutment portion 15a of the boss 15 lies between the catch portion 16 of

the boss and the neck 4 and is, as preferred, embodied as a radial rib.

The catch portion 16 is embodied as a C or U- shaped part in top view with one leg 16¢ at
right angles to the rib 15a and one leg 16a forming the catch portion outer wall with the

recess 17 there between.

The cap abutment portions 25 each extend as a semi-circular portion about the main axis 6
and each have a lower end face 25b that slants upwards in opening direction from the lower
end of the abutment face. This allows the portions 25 to have sufficient strength yet pass

above the bosses 15 when opening and closing the assembly.
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The design of the abutment portions 25, 15a to act in circumferential direction is considered
advantageous over a design wherein the final position of the cap 20 is determined by axially

cooperation abutment faces as the accuracy of the final position is greater.

One other advantage of the double task design of the bosses 15 is that it can rather easily be
ensured that the head ends 35 are properly aligned with the recesses 17, and also to have
this aligned position with a short angular distance between the boss 15 and the neighboring
head end 33. The latter allows to achieve the effect that the user experiences an immediate

operation of the tamper-evident ring as soon as the cap is rotated in opening direction.

The figures also show that the spout 1 has two flanges, namely a topmost flange 17a and a
lower flange 18 just above the connector portion 2a. The topmost flange 17a is located at a

distance above the flange 18.

The flanges 17a, 18 each protrude outwardly from the neck and extend circumferentially
around the neck. In an embodiment each flange 17a, 18 could be embodied with two flange

parts, each directed away from the neck in opposite directions.

The bosses 15 are raised from the topmost flange 17a, are integral therewith at their lower

end and are at the inner side also integral directly with the neck 4.

The figures shown that the topmost flange 17a extends underneath at least the head end 35
of the indicator portion when the cap is in its closed position. As is preferred, the topmost
flange extends underneath the major section 33b of the indicator portion when the cap is in

its closed position.

In the embodiment depicted here the base portion 32 of each ring segment 31 extends over
at least 90° about the main axis 6. In other designs the base portion can be significantly
shorter in circumferential direction, but the large length is preferred in combination with the
indicator portion 33 that doubles over along the inside of the base portion. Then this folded

indicator portion is effectively hidden or retained behind the longer base portion 32.

As can be seen the base portion 32 is connected to the skirt 22 via a horizontal wall portion
34 extending between a top of the base portion 32 and the skirt 22 at a height above the
lower end thereof.
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If desired one or more additional breakable bridges could be present between the indicator
portion 33 and the skirt 22 of the cap.

The cap 20 is provided with an annular outer gripping portion 28 that extends concentrically
about the skirt 22. The gripping portion 28 is integral with the skirt 22 via a spoke structure
including multiple radial spoke portions 29. As shown here, the cap 20 is embodied so as to

leave air passages between the gripping portion and the skirt.

Itis preferred, and illustrated here, that the indicator portions 33 in their initial position are
visible from the top end of the cap when looking through said air passages 40. This allows
the user to see whether the indicator portions 33 are still in their initial portion or not, which

indicates whether or not the cap has been opened earlier.

In the upper left hand corner of the assembly of figure 13 an alternative embodiment of the
indicator portion 33 of the assembly according to the invention is shown. Here it is envisaged
that once the head end 35 is stopped by the catch portion 16, the indicator portion 33 will fold
in outward direction instead of inward as discussed above with reference to figures 1 — 12.
As one can see, in this embodiment the junction forms a continuation of the semi-circular
shape of the base member and the major section also continues in semi-circular shape. On
at the head end 35 the indicator portion has a bend inwards so that the head end is aligned

with the recess 17 in the catch portion 16.

To enhance the desired folding of the indicator portion 33 thinned regions 37, 38 are shown
here; one at the junction with the base portion 32 and one halfway the major section of the

indicator portion.

One can also envisage a design wherein the base portion 32 is much shorter than depicted
here, and wherein the indicator portion is much longer, e.g. extending over more than 90°
about the main axis, with the base portion being shorter in circumferential direction than the
indicator portion. This is for example envisaged in a two segments — two bosses’ version of
the assembly, wherein the indicator portions bend in the opening process of the cap
outwardly into the form of an arch until the stresses on the head end are such that said head
end comes free of the recess in the catch portion. In a suitable design the deformation of the
indicator portions will be such that permanent deformation of the indicator portions remains

once the cap is completely removed.
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What is claimed is:

1. A closure assembly comprising:

an article that is injection moulded of plastic material and forms a tubular neck around a
product passage in said article, said neck having a main axis and forming a mouth at a top end
of said product passage, said neck having an exterior side;

a rotational cap that is injection moulded of plastic material and that is secured on or is to
be secured on said neck of the article, the cap sealing the product passage in a closed position
of the cap on said neck, and the cap, for removal of the cap from the neck of the article by a
user to open the product passage, is adapted to be manually rotated from the closed position in
an opening direction;

wherein the cap comprises a top wall and a downward depending skirt, said skirt having
an interior side, an exterior side, and a lower edge remote from the top wall,

wherein the exterior side of the neck and the interior side of the skirt have cooperating
first and second screw threads on said neck and said skirt respectively,

wherein the cap furthermore comprises a tamper-evident ring that is integrally moulded
to the skirt, said tamper-evident ring is composed of at least two ring segments, and each ring
segment has a base portion and an indicator portion,

wherein the base portion is connected via one or more non-frangible connector portions
to the skirt, said base portion extending from a trailing end thereof in the opening direction over
a base portion angle about the main axis, said base portion having an inner face with an inner
face radius about the main axis, and

wherein the indicator portion is integral with the base portion at a junction and extends
from the junction in the opening direction over an indicator portion angle about the main axis to
a head end of the indicator portion,

wherein the indicator portion is connected at the head end thereof via an integrally
moulded frangible bridge to an adjacent trailing end of a base portion of another ring segment,

wherein the article has for each ring segment of the tamper-evident ring a rotation
preventing boss, and said boss is arranged to be engaged by a corresponding head end of an
indicator portion of the segment,

wherein the cap with tamper-evident ring is embodied such that upon rotating the cap in
the opening direction by the user from its closed position for the first time, the head end of the

indicator portion engages the boss which then prevents the head end from further motion in the
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opening direction of the cap, the frangible bridge between said head end and the trailing end of
the base portion breaking, and the indicator portion is subjected to permanent deformation,

wherein

the boss has a catch portion having a recess at a side of the boss facing the head end of
the indicator portion and having a catch portion outer wall with an outer face that is arranged
along the inner face of the base portion near the trailing end thereof when said cap is in its
closed position,

and the head end of the indicator portion is arranged at a spacing radially inward from
the trailing end of the adjacent base portion when said cap is in its closed position,
such that, upon rotating the cap in the opening direction by the user from its closed position for
the first time, the head end of the indicator portion enters the recess of the catch portion and is
then prevented from further motion in the opening direction of the cap, whilst the catch portion
outer wall comes in the spacing between the spaced apart head end and the trailing end, the
frangible bridge between said head end and said trailing end breaking and the indicator portion
one or more of bending, folding, and buckling whilst being subjected to permanent deformation

upon further rotation of the cap in the opening direction.

2. The closure assembly according to claim 1, wherein the trailing end of the base portion

overlaps the head end in a circumferential direction when said cap is in its closed position.

3. The closure assembly according to claim 2, wherein the frangible bridge extends

substantially in a radial direction between the head end and the trailing end.

4. The closure assembly according to any one of claims 1 to 3, wherein the inner face of
the base portion lies against the outer face of the catch portion of the boss when said cap is in

its closed position.
5. The closure assembly according to claim 1, wherein the catch portion is in top view U-
shaped or C-shaped with one leg thereof being formed by the catch portion outer wall and with

the recess extending in a circumferential direction between said one leg and another leg.

6. The closure assembly according to any one of claims 2 to 4, wherein the catch portion is

in top view U-shaped or C-shaped with one leg thereof being formed by the catch portion outer
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wall and with the recess extending in the circumferential direction between said one leg and

another leg.

7. The closure assembly according to claim 6, wherein the recess has a depth in the

circumferential direction of at least 1.5 millimeters.

8. The closure assembly according to any one of claims 1 to 7, wherein the indicator
portion is embodied to buckle inwardly towards the neck of the article when the head end is
prevented by the catch portion from further rotation with the cap in the opening direction, and
said inwardly buckled indicator portion, upon continued rotation of the cap in the opening
direction, forcibly passing along the outer face of the catch portion and thereby being folded to

extend along the inner face of the base portion.

9. The closure assembly according to claim 8, wherein from said head end towards the
junction a major section of the indicator portion is arranged at a smaller radius relative to the
main axis than the inner face radius of the base portion, a junction section of the indicator
portion extending between said major section and the said base portion, such that the indicator
portion buckles inwardly towards the neck and upon continued rotation of the cap in the opening
direction forcibly passing along the outer face of the catch portion and thereby being folded to

extend substantially along the inner face of the base portion.

10. The closure assembly according to claim 9, wherein the major section of the indicator
portion has at least 50% of its circumferential length or of the indicator portion angle.

11. The closure assembly according to claim 9 or 10, wherein the junction section of the

indicator portion extending between said major section and the said base portion is curved.

12. The closure assembly according to claim 1, wherein the lower edge of the sKkirt is
provided with downward projecting cap abutment portions each having an abutment face in a
circumferential direction of the cap, and wherein the bosses are each embodied with an article
abutment portion each having an abutment face in the circumferential direction, so that upon
screwing the cap onto the neck each cap abutment portion abuts with its abutment face in the
circumferential direction against the corresponding abutment face of an article abutment portion

of the boss and thereby defines the closed position of the cap fully screwed onto the neck.

Date Regue/Date Received 2020-07-02



10

15

20

25

30

17

13. The closure assembly according to any one of claims 2 to 11, wherein the lower edge of
the skirt is provided with downward projecting cap abutment portions each having an abutment
face in the circumferential direction of the cap, and wherein the bosses are each embodied with
an article abutment portion each having an abutment face in the circumferential direction, so
that upon screwing the cap onto the neck each cap abutment portion abuts with its abutment
face in the circumferential direction against the corresponding abutment face of an article
abutment portion of the boss and thereby defines the closed position of the cap fully screwed
onto the neck.

14. The closure assembly according to claim 13, wherein the abutment portion of the boss

lies between the catch portion of the boss and the neck of the article.

15. The closure assembly according to claim 14, wherein said abutment portion is embodied
as a radial rib and the catch portion as a C-shaped or U- shaped part in top view with one
leg generally transverse to the rib and one leg forming the catch portion outer wall with the

recess between the legs.

16. The closure assembly according to any one of claims 12 to 15, wherein each cap
abutment portion extends as a semi-circular portion about the main axis and has a lower end
face slanting upwards from the lower end of the abutment face.

17. The closure assembly according to any one of claims 1 to 16, wherein the article has two
bosses at diametrically opposed positions relative to the neck, and wherein the cap has two ring

segments.

18. The closure assembly according to any one of claims 1 to 17, wherein the article is a

fitment to be secured to a container body.

19. The closure assembly according to claim 18, wherein the article is a spout.

Date Regue/Date Received 2020-07-02



10

15

20

25

30

18

20. The closure assembly according to claim 18 or 19, wherein the article has a lower
connector portion to be secured between opposed film walls of a collapsible pouch container or

a lower circumferential plate portion to be welded onto a panel of a container.

21. The closure assembly according to claim 20, wherein the container is a carton.

22. The closure assembly according to any one of claims 1 to 21, wherein the article has at
least a topmost flange on said neck, said one or more flanges each protruding outwardly and
extending circumferentially around the neck, and wherein said bosses are raised from said

topmost flange.

23. The closure assembly according to claim 22, wherein said bosses are raised from said

topmost flange integral directly with the neck.

24. The closure assembly according to claim 22 or 23, wherein the topmost flange extends

underneath at least the head end of the indicator portion when said cap is in its closed position.

25. The closure assembly according to any one of claims 9 to 11, wherein the article further
comprises at least a topmost flange extending underneath said major section of the indicator

portion when said cap is in its closed position.

26. The closure assembly according to any one of claims 25, wherein the at least topmost
flange is on said neck, said one or more flanges each protruding outwardly and extending

circumferentially around the neck, and wherein said bosses are raised from said topmost flange.

27. The closure assembly according to claim 26, wherein said bosses are raised from said

topmost flange integral directly with the neck.
28. The closure assembly according to any one of claims 1 to 27, wherein the cap is
provided with an annular outer gripping portion that extends generally concentrically about the

skirt.

29. The closure assembly according to claim 28, wherein the gripping portion is integral with

the skirt via a spoke structure.
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30. The closure assembly according to claim 29, wherein the spoke structure includes

multiple radial spoke portions.

31. The closure assembly according to claim 29 or 30, wherein the cap is embodied so as to

leave open ended air passages between the gripping portion and the skirt.

32. A container provided with the closure assembly according to any one of claims 1 to 31.

33. The container provided with the closure assembly according to claim 32, wherein the

container is a collapsible pouch container.
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