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(57) A cap and neck assembly for closing an upper
end ofapackage (10)is provided. The neck (20) is formed
by a tubular member (110) being provided with external
threads (22), and an upper tubular portion (120) extend-
ing from the tubular member (110) and being releasably
attached to a membrane (150) closing an upper end of
said upper portion (120). The cap has a lower portion
(31) being provided with internal threads (32) for engage-
ment with the threads (22) of the neck (20), and an upper
portion (33) being provided with at least one cutting ele-
ment (50) configured to separate the membrane (150)
from the neck (20). When the cap (30) is threaded onto
the neck (20) to its axial end position for the first time
prior to separating the membrane (150) from the neck
(20), the axial distance between a cutting edge (54) of
the cutting element (50) and the membrane flange (170)
is less than 1 mm.
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Description
Technical Field

[0001] The presentinvention relates to a cap and neck
assembly for a food package. In particular, the present
invention relates to a cap and neck assembly, of which
the neck has a membrane sealing an open end of said
neck.

Background

[0002] Food packages are generally provided with an
opening device in order to facilitate discharging of the
enclosed food product. The opening device may either
be an irreversible opening, i.e. once the package is
opened it may not be closed, or a recloseable opening
device. In order to extend the shelf-life and quality of the
food product the latter is often desired. A common way
of providing a recloseable opening device is to arrange
a threaded neck including a pouring spout on the upper
part of the package. The threaded neck is designed such
that it may receive a cap, having internal threads such
that the cap is capable of being unscrewed from the neck.
Since the cap covers the open spout of the neck, the
enclosed food product is protected from the outer envi-
ronment and the quality of the product may thus be pre-
served during some time.

[0003] Although the above solution provides an im-
provement over the irreversible openings which always
remain open, it is still possible for polluted media to enter
the interior of the package via the neck/cap interface, e.
g. via the threads. Hence, further improvements have
been proposed for sealing the open spout of the neck
when the package is stored.

[0004] In WO2011144569 a solution is described in
which the spout is provided with a membrane. The mem-
brane, which initially is connected to the spout leaving
the spout perfectly closed, is cut from the spout during
an opening action, i.e. when the cap is unscrewed from
the neck.

[0005] Based on the same general concept,
WO02013072475 describes a cap and neck assembly
having a membrane for sealing the food package. The
membrane is shaped such that it is angled at an outer
end towards the inner sidewalls of the spout thereby al-
lowing for improved re-sealing of the food package when
the cap is screwed onto the neck.

[0006] In SE1650567-9 a yet further solution is dis-
closed, providing additional advantages to resealing of
the spout. The invention is based on the provision of a
tubular member, at one end connected to the membrane
at a position radially inwards of the sidewalls of the neck,
which tubular member is used to seal against the side-
walls of the neck. The free end of the tubular member
has an angled surface for sliding the membrane on the
inner walls of the neck when sealing and/or re-sealing.
[0007] Although the above-mentioned solutions pro-
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vide well-proven and reliable re-sealing of packages, it
has been realized that further improvements are desira-
ble especially in terms of the cutting action, i.e. when the
membrane is initially cut loose from the spout. If the mem-
brane is not cut properly re-sealing may be affected neg-
atively. This is particularly important when considering
necks of different materials. High-density polyethylene
is normally used as a base material for the neck of the
package, however specific neck materials will give rise
to different physical properties of the final neck. For ex-
ample, while one material type may provide a compara-
tively stiff and brittle neck another material type may pro-
vide a more flexible and rubbery neck. While different
types of packages may require different neck materials,
it would still be advantageous to use the same cap. As
is easily realized, the cutting action of the cap will then
not be the same for different neck materials.

[0008] Thus, there is a need for a neck which allows
for enhanced cutting action.

Summary

[0009] ltis, therefore, anobject of the presentinvention
to overcome or alleviate the above described problem.
[0010] According to a first aspect, the solution is pro-
vided by a cap and neck assembly for closing an upper
end of a package, The assembly comprises a neck form-
ing part of an upper end of a package, the neck compris-
ing a tubular member being provided with external
threads, and an upper tubular portion extending from the
tubular member and being releasably attached to a mem-
brane closing an upper end of said upper portion, the
membrane having a membrane flange protruding radially
outside the tubular member. The assembly also compris-
es a cap in the form of a tubular body having a lower
portion being provided with internal threads for engage-
ment with the threads of the neck, and an upper portion
forming a closed upper end, the upper portion being pro-
vided with atleast one cutting element configured to sep-
arate the membrane from said tubular member of the
neck. When the cap is threaded onto the neck to its axial
end position for the first time prior to separating the mem-
brane from the neck, the axial distance between a cutting
edge of the cutting element and the membrane flange is
less than 1mm.

[0011] According to a second aspect, the solution is
provided by a package comprising a cap and neck as-
sembly mentioned earlier as the first aspect of the solu-
tion.

Brief Description of the Drawings

[0012] The above, as well as additional objects, fea-
tures, and advantages of the present invention, will be
better understood through the following illustrative and
nonlimiting detailed description of preferred embodi-
ments of the present invention, with reference to the ap-
pended drawings, wherein:
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Fig. 1 is a schematic view of a package having a cap
and neck assembly according to an embodiment;
Fig. 2ais a cross-sectional view of a cap for use with
a neck according to various embodiments;

Fig. 2b is a cross-sectional view of a neck according
to an embodiment;

Fig. 2c is a top view of a cutting element for sepa-
rating a membrane from a neck according to an em-
bodiment;

Figs. 3-6 are cross-sectional views of an assembly
comprising a neck and cap during closing of the
spout;

Fig. 7a is a cross-sectional view of a neck according
to an embodiment;

Fig. 7b is an enlarged section of a part of the neck
shown in Fig. 7a;

Fig. 8 is a cross-sectional view of parts of a cap and
neck assembly according to an embodiment; and
Fig. 9 is a diagram showing decapping according to
an embodiment.

Detailed Description

[0013] With reference to Fig. 1 an example of a food
package 10 is schematically shown. The food package
10 has a shape of a bottle formed by a body portion 11,
which may preferably be made of a carton-based lami-
nate and a top portion 12, which may preferably be made
of plastic. The top portion 12 is provided with a neck 20
forming the upper part of the plastic top portion 12. The
neck 20 may be integrally formed with the top portion 12,
such that the entire top portion 12, including the neck 20,
may be manufactured as a single piece.

[0014] A cap 30 is arranged onto the neck for sealing
a spout 100 (see e.g. Fig. 2b) forming the upper end of
the neck 20. The cap 30 may optionally be provided with
a tamper ring 40 as is well known in the art. The cap 30
and neck 20 together forms a cap and neck assembly.
[0015] The package 10 may be manufactured by first
forming a sleeve of the carton-based laminate, i.e. a tu-
bular body extending between two open ends. In a sec-
ond step, performed before, after, or in parallel with the
sleeve forming, the plastic top portion 12 is manufactured
by molding. The plastic top portion 12 may, as is shown
in Fig. 1, comprise a shoulder section 13 arranged below
the neck 20 and to which the tubular body is later at-
tached. The shoulder section 13 is thus arranged to con-
nect the sleeve, which forms basis for the body portion
11, to the neck 20. The neck 20 is preferably provided
with threads for engaging with corresponding threads of
the cap 30 including the tamper ring 40. As previously
explained, the neck 20 and the shoulder section 13 may
be provided as one piece, or as two separate pieces
which are molded together.

[0016] Afterthe cap 30 is screwed onto the top portion
12 the sleeve is filled with food content. Preferably, this
is done by turning the sleeve and the top portion 12 as-
sembly upside down, such that the remaining open end
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ofthe sleeve is facing upwards. After being filled the open
end of the sleeve may be sealed and folded to a flat bot-
tom as illustrated in Fig. 1.

[0017] Alternatively, the cap 30 is screwed onto the top
portion 12 after the package 10 is filled. This may e.g. be
the case if the neck 20 is provided with a membrane 150
(see Fig. 2b and onward) sealing the spout 100 of the
neck 20, which will be described in more detail below.
[0018] Now turning to Figs. 2a and 2b details of the
neck 20 and cap 30, i.e. the cap and neck assembly, will
be described further. The cap 30, including the tamper
ring 40, is shown in Fig. 2a. The cap 30 has a lower
portion 31 being provided with internal threads 32. The
threads 32 are configured to engage with corresponding
threads 22 of the neck 20 (see e.g. Fig. 2b). The lower
portion 31 extends into an upper portion 33 which forms
the closed upper end of the cap 30. The interior of the
upper portion 33 is provided with means for separating
the membrane 150 from the neck 20, as well as for re-
taining the cut-off membrane 150.

[0019] For this purpose, following the threads 32 cut-
ting elements 50 are arranged. The purpose of the cutting
elements or knives 50 is to penetrate a section of the
neck 20, immediately below the membrane 150, and to
separate the membrane 150 from the rest of the neck
20. After that step, the cutting elements 50 serve the pur-
pose of securing the membrane 150 in an axial position
(i.e. along the A-axis in Fig. 2A) between the cutting el-
ements 50 and the interior of the top part of the upper
portion 33. This will reduce the amount of litter generated,
yet the main technical reason is that the membrane 150
serves an important purpose when resealing the closure.
There are a number of cutting elements 50 distributed
around the perimeter of the upper portion 33. In the
present embodiment there are five. The exact number of
cutting elements 50 will depend on several factors, yet
one important factor is the rising of the threads 32. The
cutting action is effected when unscrewing the cap 30 for
the first time, and the cutting elements 50 will follow the
rotational motion of the cap 30 as well as the axial move-
ment thereof, all relative to the neck 20. This implies that
the cutting action, or "removal action" to be more general,
have to be finalized within a certain turning angle since
otherwise the axial movement will move the cutting ele-
ment 50 out of reach from the area to be cut. Hence, the
steeper the rising of the threads, the more cutting ele-
ments 50 are needed.

[0020] On the other hand, each cutting element 50 will
generate a torque resistance when the cap 30 is un-
screwed the first time, and in order to reduce the opening
torque to acceptable levels itis not wise to have too many
cutting elements 50. Hence, for the present embodiment
five cutting elements 50 have been used, yet it is up to
the skilled person to deduce a suitable number. In gen-
eral, one cutting element 50 is sufficient to perform the
cutting action in order to separate the membrane 150
from the neck 20. However, it has been found that at least
three cutting elements 50 are necessary to perform the
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cutting and the membrane 150 retaining action, after the
membrane 150 has been cut off from the neck 20.
[0021] At about the same axial position as the cutting
elements 50 stop elements 60 are arranged. In the
present embodiment the stop elements 60 are realized
by stop ledges, i.e. flanges extending from the top part
of the upper portion 33 down to a specific axial position,
and a small distance radially inwards. It should be noted
that within the context of this specification, all references
to "axial" or "radial" should be interpreted as shown by
the dashed arrows in Fig. 2a. The axial direction is indi-
cated by the letter "A", while the radial direction is indi-
cated by the letter "R".

[0022] In the present embodiment there are a total of
five stop ledges 60 and they are dimensioned so as to
allow for the membrane 150 to fit between them. The
purpose of the stop elements 60 is to prevent the cap 30
from being screwed too far down (i.e. in a closing direc-
tion) onto the neck 20, and thus to prevent damage to
the membrane 150 during resealing the closure after in-
itial opening. The stop elements 60 of the cap 30 coop-
erate with a counter element 24 of the neck 20 (see Fig.
2b). In this embodiment the counter element 24 is rep-
resented as a shoulder extending radially outwards.
[0023] There are other means for preventing the cap
30 from rotating any further once it has reached a certain
position on the neck 20. Examples include various stop
arrangement in the thread 32, may it be a physical block
at the end of the threads 22 of the neck 20 which the
threads 32 cannot override, or a change in the rising of
the threads 22 of the neck 20 preventing further rotation
of the cap 30. As the skilled reader realizes there are
more options available. The solution used in the present
embodiment is simple, straightforward, does not involve
any other operational parts of the cap 30 or neck 20, as
well as being predictable, straightforward and providing
a distinct stop.

[0024] An example of a cutting element 50 is shown in
further details in Fig. 2c. In this drawing the cutting ele-
ment 50 is shown from above. As is clearly shown the
cutting element 50 is attached to the inner perimeter of
the cap 30, at an axial position indicated in Fig. 2a. Im-
portantly the cutting element 50 is allowed to pivot by
means of a hinge connection with the inner perimeter of
the cap 30. The hinge connection is in this embodiment
realized by a reduced thickness at an area 52 immedi-
ately adjacent to the inner perimeter of the cap 30.
[0025] Each cutting element 50 may be provided with
a cutting edge 54 and a free end 56. The free end 56 is
located remote to the hinged attachment 52 and it may
preferably be blunt, and less sharp than the cutting region
54. The result is the benefit that the free end 56 is not
prone to damage the connection region between the
membrane 150 and the rest of the neck 20 when it is not
supposed to. This may e.g. be important when the cap
30 is arranged on the neck 20 for the first time.

[0026] Now turning to Figs. 3-6 a description of the
engagement between the cap 30 and the neck 20 will be
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given.

[0027] Starting in Fig. 3, the cap 30 is assumed to be
screwed onto the neck 20 for the first time, i.e. when the
membrane 150 is attached to the neck 20. As can be
understood by Fig. 3, the cutting elements 50 will bend
downwards when the cap 30 is unscrewed from the neck
20, whereby the cutting elements 50 will be urged inwards
and thus cut off the membrane 150 from the neck 20
once the cap is unscrewed from the neck 20.

[0028] Preferably, the cutting elements 50 are biased
to an idle position in which they protrude over a radially
outer part of the membrane 150, more specifically a free
end of the cutting elements 50 extend past a circumfer-
ential edge of the membrane 150. Hence, the cutting el-
ements 50 will retain the membrane 150 within the cap
30 after the cap 30 has been completely unscrewed from
the neck 20.

[0029] Now turning to Figs. 4-6, a closing sequence of
a cap and neck assembly is shown. Prior to such se-
quence, it is assumed that the cap 30 has once been
unscrewed from the neck 20 such that the membrane
150 has been separated from the neck 20, while still being
retained atthe inner upper portion of the cap 30 by means
of the cutting elements 50.

[0030] Starting with Fig. 4, the cap 30 has been
screwed onto the neck 20. As the cutting elements 50
are retaining the membrane 150 initially, the cutting ele-
ments 50 will however be disengaged from the mem-
brane 150 when the membrane 150 is reaching the open
end of the neck 20. Hence, as is shown in Fig. 4, the
membrane 150 will rest on the open end of the neck 20
while the cap 30 moves down the neck 20 due to the
provision of the threads, converting a rotational move-
ment to a vertical movement.

[0031] InFig.4,the membrane 150 is on its upper side
in contact with the closed end of the cap 30, while it rests
on the open spout 100 of the neck 20 on its lower side.
[0032] When the cap 400 is screwed further down-
wards, as is shown in Fig. 5, the closed end of the cap
30 will interact with the membrane 150 thus pressing it
downwards. Hence, the membrane 150 will flex such that
its diameter increases, whereby a sealing lip 160 of the
membrane 150 moves towards the interior side of the
upper end of the neck 20.

[0033] This procedure is continued as the cap 30 is
further rotated down the neck 20. In Fig. 6 the cap 30 is
tightly screwed onto the neck 20, and the membrane 150
has been subjected to an increased flexing. Hence, the
sealing lip 160 is urged radially outwards until it contacts
the interior wall of the neck 20. At the same time, the
upper end of the spout 100 engages with a membrane
flange 170 such that the membrane 150 is arranged in
the desired sealing position. The membrane 150 thus
seals the open end of the neck 20 such that the outer
environmentis unable to affect the food product enclosed
within a package equipped with the neck 20, including
the membrane 150, and the cap 30.

[0034] Now turning to Figs. 7a-b details of the neck 20
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will be described. Prior to opening of the package the
neck 20 comprises the membrane 150, however once
opened the membrane 150 is separated from the neck
20. In Fig. 7a the neck 20 is shown prior to opening of
the package, i.e. the membrane 150 forms part of the
neck 20. As indicated in Fig. 7a, the neck 20 extends
from the shoulder section 12 and upwards.

[0035] Theneck 20 is formed by atubular member 110
extending from the shoulder 24 of the neck and upwards.
The tubular member 110 is provided with the threads 22,
and its axial end position is defined as coinciding with
counter element 24. From here, the neck 20 extends fur-
ther upwards by means of an upper portion 120 forming
a main body 122 and an upper end portion 124. The
upper end portion 124 forms the connection to the mem-
brane 150. During opening, the cutting elements 50 of
the cap 30 will cut through the upper end portion 124
such that the membrane 150 is separated from the upper
portion 120.

[0036] The membrane 150, forming a circular closure
of the neck 20, comprises a central circular disc member
152 and an outer annular disc member 154. The outer
annular disc member is arranged radially in between the
central circular disc member 152 and a membrane flange
170.

[0037] Ascanbe seenin Fig. 7a the outer annular disc
member 154 is connected to the central circular disc
member 152 at an angle o, and the membrane flange
170 is connected to the outer annular disc member 154
at an angle B. These angles facilitates the flexing of the
membrane 150 during re-sealing, such that the entire
diameter of the membrane 150 may increase as the an-
gles a, B increases due to a downward pressing action
at the centre of the membrane 150. Upon such increase
of the membrane’s 150 diameter, a sealing lip 160 will
be urged towards the inner sidewalls of the upper portion
120. In an idle position where no downward force is ap-
plied to the membrane 150 the sealing lip 160 is project-
ing downwards.

[0038] In Fig. 7b, showing an enlarged portion of the
neck 20, the connection between the upper portion 120
and the membrane 150 is shown in further detail, as well
as details of the upper portion 120 of the neck 20. The
membrane flange 170 is formed by two adjoining parts;
an outer portion 172 which extends radially outside the
upper end portion 124 of the upper portion 120, and an
inner portion 174. The upper end portion 124 of the upper
portion 120 is attached to the interface between the inner
and outer portions 172, 174 of the membrane flange 170.
[0039] The upper portion 120 has a certain axial length
L1. The axial length L1 is preferably defined as the dis-
tance between the counter element 24 and the mem-
brane flange 170. In a preferred embodiment, the axial
length L1 is between 5mm and 5,5mm.

[0040] The inventors have surprisingly found that the
dimensions of the upper portion 120, i.e. the axial length
L1, is an important feature in order to improve the robust-
ness of the opening action of the cap/neck assembly.
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Especially, the axial length L1 determines the position of
the cutting elements 50 relative the membrane 150 when
the cap 30 is initially screwed onto the neck 20. By re-
ducing the axial length L1 to approximately 5-5,5mm, the
cutting elements 50 will be positioned closer to the mem-
brane 150 which means that an extended opening angle
is achieved. This means that the cutting elements 50 will
engage sooner with the membrane 150, thus reducing
the risk for an unfinished cutting action when the threads
22, 32 disengage.

[0041] In Fig. 8 the relationship between the cutting
elements 50 and the membrane 150 is shown in further
detail. In Fig. 8 the position of the cap 30 corresponds to
a fully capped position, i.e. the tamper ring 40 prevents
further downward rotation of the cap 30. At this position,
the cutting elements 50 are positioned below the mem-
brane flange 170, such that the axial distance D1 be-
tween the cutting edge 54 of the cutting elements 50 and
the membrane flange is below 1 mm. In the shown ex-
ample, the axial distance D1 is approximately 0,7mm.
The threads 22, 32 are preferably configured such that
the axial end position of the cap 30, for the first time prior
to separating the membrane 150 from the neck 20, is
reached after rotating the cap 30 between 300° and 315°.
[0042] The axial length D2 of the upper portion 33 of
the cap 30 measured from the inside surface of the re-
cessed portion 34 of the cap 30 until the end 62 of the
stop elements 60 is for this purpose selected to be be-
tween 5mm and 6mm, such that the neck 20 fits within
the cap 30. D2 should be chosen such that the force
exerted by the cap 30 onto the membrane 150 should
not be too high, since this may cause the membrane to
arch in the direction of the interior of the package thus
moving the membrane flange 170 and the sealing lip 160
away from neck portion 100 of the container. Such a
movement may result in a local loss of sealing between
the sealing lip 160 and the neck portion 100. Moreover,
another parameter that may be adjustable in order to
achieve an optimal resealing result is the axial length D3
between the inner surface of protruding portion 35 of the
cap 30 and the inner surface of the recessed portion 34
of the cap. D3 should be chosen such that the membrane
flange 170 has sufficient space to move during re-sealing
of the cap 30, when the membrane 150 arches towards
the inside of the container. The cutting elements 50 are
provided at the lower end of the upper portion 33.

In Fig. 9 the opening action is shown from a position at
which the cap 30 is screwed onto the neck 20 for the very
first time, i.e. when the membrane 150 is formed integral
with the neck 20. Initially a rather high torque is required
for breaking the tamper ring 40 from the neck 20. The
torque then decreases until the cap 30 has been rotated
approximately 50-60°, corresponding to an axial move-
ment sufficient to allow the cutting elements 50 to engage
with the neck/membrane interface. Once this occurs the
torque again increases until the membrane 150 is sepa-
rated from the neck 20. This is effected approximately
200-220° from the initial position.
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[0043] Although the above description has been made
with reference to a food packages, it should be readily
understood that the general principle of the neck and cap
could be applied to all sorts of packages provided with
opening devices.

[0044] Further, the invention has mainly been de-
scribed with reference to a few embodiments. However,
as is readily understood by a person skilled in the art,
other embodiments than the ones disclosed above are
equally possible within the scope of the invention, as de-
fined by the appended claims.

[0045] All references to "upper”, "lower", "upwards",
"downwards" etc. are made with respect to a package
standing upright.

Claims

1. A cap and neck assembly for closing an upper end
of a package (10), said assembly comprising
aneck (20) forming part of an upper end of a package
(10), the neck (20) comprising a tubular member
(110) being provided with external threads (22), and
an upper tubular portion (120) extending from the
tubular member (110) and being releasably attached
to a membrane (150) closing an upper end of said
upper portion (120), the membrane (150) having a
membrane flange (170) protruding radially outside
the tubular member (110), and
a cap (30) in the form of a tubular body having a
lower portion (31) being provided with internal
threads (32) for engagement with the threads (22)
of the neck (20), and an upper portion (33) forming
aclosed upper end, the upper portion (33) being pro-
vided with at least one cutting element (50) config-
ured to separate the membrane (150) from said tu-
bular member (110) of the neck (20), wherein
when the cap (30) is threaded onto the neck (20) to
its axial end position for the first time prior to sepa-
rating the membrane (150) from the neck (20), the
axial distance between a cutting edge (54) of the
cutting element (50) and the membrane flange (170)
is less than 1mm.

2. The cap and neck assembly according to claim 1,
wherein the axial distance between the cutting edge
(54) of the cutting element (50) and the membrane
flange (170) is between 0,5mm and 1mm.

3. The cap and neck assembly according to claim 1,
wherein the axial distance between the cutting edge
(54) of the cutting element (50) and the membrane
flange (170) is between 0,6mm and 0,75mm.

4. The cap and neck assembly according to any one
of the preceding claims, wherein the axial length (L1)
of the upper tubular portion (120) of the neck (20) is
between 5mm and 5,5mm.

10

15

20

25

30

35

40

45

50

55

5.

The cap and neck assembly according to any one
of the preceding claims, wherein the axial length of
the upper portion (33) of the cap (30) is between
5mm and 6mm, and wherein the at least one cutting
element (50) is provided at the lower end of said
upper portion (33).

The cap and neck assembly according to any one
of the preceding claims, wherein the threads (22, 32)
are configured such that the axial end position of the
cap (30), for the first time prior to separating the
membrane (150) from the neck (20), is reached after
rotating the cap (30) between 300° and 315°.

The cap and neck assembly according to any one
of the preceding claims, wherein the threads (22, 32)
are configured such that upon decapping for the first
time, the cutting edge (54) will engage the neck (20)
after a rotational movement of the cap (30) between
40° and 60°.

The cap and neck assembly according to any one
of the preceding claims, wherein the threads (22, 32)
are configured such that upon decapping for the first
time, the membrane (150) will be separated from the
neck (20) after a total rotational movement of the cap
(30) between 150° and 220°.

A package, comprising a cap and neck assembly
according to any one of the preceding claims.
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