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OPENING ARRANGEMENT

(57) The disclosure relates to a package container provided with an opening arrangement and consisting of a plastic-
coated packaging material, comprising a sealing fin (3) extending transversely over a container wall (4) and 1n which
there 1s 1nlaid an opening strip (10) of laminate matenal whose pull-off entails that the sealing fin closing the container
wall (4) 1s unseated for exposing a corresponding pour aperture. The opening strip (10) includes an inner layer (14)
and outer sealable plastic coatings (15) and an intermediary layer (16) disposed between the mner layer (14) and each
respective outer plastic coating (15). In order to facilitate opening of the package container, the intermediary layer (16)
of the opening strip (10) consists of a material of such properties that the bonding strength between all material layers
included 1n the opening strip and between the outer thermoplastic coatings (15) and opposing plastic coatings (12) of
the packaging material in the sealing fin (3) 1s greater than the internally cohesive bonding strength of the intermediary
layer (16), whereby the opening strip (10) undergoes a cohesive delamination within the intermediary layer (16) when
the opening strip 1s pulled-off.
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ABSTRACT OF THE DISCLOSURE

The disclosure relates to a package container pro-
vided with an opening arrangement and consisting of a
plastic-~coated packaging material, comprising a sealing
fin (3) extending transversely over a container wall (4)
and in which there is inlaid an opening strip (10) of
laminate material whose pull-off entails that the sealing
fin closing the container wall (4) 1s unseated for ex-
posing a corresponding pour aperture.

The opening strip (10) includes an 1nner layexr (14)
and outer ‘sealable plastic coatings (15) and an i1nter-
mediary laver (16) disposed between the inner laver (14)
and each respective outer plasfic coating (15). In order
to facilitate opening of the package container, the inter-
mediary layer (16) of the opening strip (10) consists of a
material of such properties <that the bonding strength
between all material layvers included in the opening strip
and between the outer thermoplastic coatings (15) and op-
posing plastic coatings (12) of the packaging material 1in
the sealing fin (3) is greater than the 1i1internally co-
hesive bonding strength of the intermediary laver (16),
whereby the opening strip (10) undergoes a cohesive de-
lamination within the intermediary layer (16) when <the

opening strip 1s pulled-off.

Publication Figures: Figs. 2 and 4.
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A PACKAGE CONTAINER PROVIDED WITH A STRIP-TYPE DPENING AR-
RANGEMENT

TECHNICAL FIELD

The present invention relates to an opening arrange-
ment 1n a package container produced from plastic~coated
packaging material of the type which has a sealing fin ex-
tending transversely over a container wall, in which seal-
ing fin the plastic coatings of opposing packaging ma-
terial layers are united to one another in a sealing joint
or splice, the packaging material layers accommodating,
along at least a part of the sealing fin, an opening strip
inlaid in the sealing fin, the strip being of a laminated
material comprising an inner layver sandwiched between
outer layers of a material se;aled with good adhesion to
the plastic coating of the packaging material.

BACKGROUND ART

Within the field of packaging technology and engin-
eering, use is often made of single-use disposable pack-
ages or cartons produced from plastic-coated packaging ma-
terial for packing and transporting liquid foods such as
milk, Jjuice, wine etc. The exact structure of such a pack-
aging material varies depending upon what product is to be
packed, but generally includes one or more body or carrier
layers of paper ox cardboard which impart to the package
requisite rigidity and configurational stability, and
outer coatings of a thermoplastic, preferably polythene,
which not only make the package liquid-tight but also make
Jt possible to give the package permanent desired geo-
metric final form by means of so-called heat‘sealing.

Nowadays, disposable packages of the type contem-
plated here are most generally produced by means of mod-
ern, rational packaging machines of the type whiéh, either
from a web or from prefabriéated blanks of the packaging
material, forms, fills and seals finished packages. For
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example from a web, packages of the Tetra Brik® type are
produced in that the web is first formed into a tube by
the longitudinal edges of the web being united to one an-
other in a longitudinal overlap seal or splice. The tube
is filled with the desired contents and divided into
closed package units by repeated transverse seals of the
tube along mutually spaced-apart transverse +ube zones
beneath the level of the contents of the +tube. The par-
ticular cushion-like packages are thereafter given desired
geometric final form (in +this specific case parallel-
epipedic) by an additional fold forming and sealing oper-
ation during which four double-walled triangular tabs or
flaps occur at the corners of the package. Of these flaps,
both of the upper corner flaps of the package are folded
down and sealed to adjacent vertical side walls, while
both of the lower corner flaps of the package are folded
in and sealed against the planar bottom wall of the pack-
age.

The described prior art parallelepipedic package thus
displays two sealing fins occasioned by transverse sealing
of the tube, in which fins opposing material layers of the
packaging material are united to one another inside-to-
inside in a sealing splice formed by surface fusion. One
of these two sealing fins is, in such instance, located at
the planar upper wall of the package, transversely over
which it extends from tip to tip of both of +the upper
corner flaps folded down towards the side walls of ¢the
package and sealed, while the other sealing fin is corres-
pondingly located at the bottom wall of the package across
which it extends from tip to tip of both of the lower
corner flaps folded in towards +the bottom wall of <the
package and sealed. Moreover, the package has a longitu-
dinal sealing splice which constitutes a part of the long-
itudinal overlap splice of the produced tube and which
intersects the above-mentioned transverse sealing fins at
a point between both of the corner flaps at the upper and
lower end walls of the package, respectively.
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The demands placed on a disposable package of the
type described here are, of course, that it must provide
as good protection as possible to the packed product, but
also that it must be easy to handle during both transport
and use. In order to make the package easy to handle when
using, it is often provided with some type of opening ar-
rangement with the aid of which the contents of the pack-
age must be made easily accessible and easy to pour from
the package in a single, well-directed stream.

In the above-described package of +the Tetra Brik®
type, use 1s here most generally made of one of the two
uppexr triangular corner tabs or flaps of the package as
the pour aperture or spout, the package proper being nor-
mally opened in that this corner flap is released and
raised from its position folded down towards the side wall
of the package and that the seaiing fin extending over the
corner flap 1s torn up or cut off so that a communication
channel is established with the interior of the package.

Since a certain degree of difficulty may be experi-
enced in tearing up the above-mentioned triangular flap
along a prepared tear indication or perforation, and since
cutting off | the sealing fin presupposes access +to sone
form of utensil, a solution to the problem of opening such
packages has instead been proposed in the art, using a
tear thread or tear strip of the type described, for ex-
ample, 1n Swedish Patent Specification 402,899. In such
instance, the tear thread or tear strip is inlaid in the
sealing fin from the tip of the triangular corner flap
serving as pouring aperture or spout, up to and past the
point of intersection of the sealing fin with the longitu-
dinal overlap splice of the package so that the tear
thread or tear strip becomes accessible from the outside
of the package. When the package is to be opened, the ex-
teriorly accessible portion of the tear thread or tear
strip 1is drawn upwardly and rearwardly, whereby the
sealing splice in the sealing fin between <the above-
mentioned point of intersection and the tip of the tri-

angular corner flap is severed, for the formation of a
corresponding pour aperture.
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However, thls prior art thread- or strip-assisted
opening form of package has proved to function less satis-
factorily, primarily because the thread or strip seldom
cuts directly in the sealing splice but instead cuts bet-
ween the paper material and the plastic coating on one of
the material lavers, which entails that the paper or card-
board layexr of the packaging material is exposed so that
the contents of the package come into contact with the ab-
sorbent, exposed fibre surface which rapldly becomes soggy
and loses rigidity.

Another prior art solution to the problem of opening
packages of the type contemplated here 1s described 1in,
for example, European Patent Application carrying Publi-
cation Number 0083441. In this case, the opening arrange-
ment consists of a strip of laminated materxial which is
inlaid in the sealing fin and comprises partly an inner
lavyer of a material of high tensile strength and tearing
resistance, eg. oriented polyester, nylon, metal foil,
etc., and partly outer coatings of a heat sealable plastic
material, preferably polythene, disposed on either side of
the innexr layer. In such instance, the opening strip ex-
tends, like the above-~described tear thread or tear strip,
from the tip of the corner flap serving as pouring aper-
ture or épout, up to and past the point o0f intersection
between the sealing fin and the longitudinal overlap
splice of the package and is, by means of the outerx
thermoplastic coatings of the opening strip, fixedly
sealed to the opposing thermoplastic coatings of the pack-

age within the region of that portion of the sealing fin
accommodating the strip. Since, in sealing terms, the ma-

terial in the inner lavexr of the opening strip i1is hardly
tompatible, or <totally incompatible, with the outer
thermoplastic coatings of the opening strip, the inner
layer of the opening strip is subjected to some form of
adhesion-improving pretreatment, so-called priming, and/or
a suitable sealing temperature is selected, to achieve the
desired sealing strength or bond between the inner lavyer

of <the opening strip and its outer thermoplastic
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coatings. The demand placed in this instance is that the
sealing strength between the inner layer of the opening
strip and its outer thermoplastic coatings must be weaker
than the sealing strength between the outer thermoplastic
coatings of the opening strip and the thermoplastic coat-
ings of the packaging material proper, while at the same
time the sealing strength must be sufficiently great to
prevent spontaneous delamination of the opening strip when

the package 1is subjected to external stresses during nor-
mal transport and handling.

The opening procedure in a package with a laminated
opening strip of the above-described type is based on the
concept that the opening strip, on tearing of the sealing
fin, is to delaminate in the interface layer between the
inner layer and the outer thermoplastic coatings, for ex-
posing the inner layer which is pulled off, at the same
time as both of the outer thermoplastic coatings are left
adhering against the packaging material in the region of
the pouring aperture created. The problem in this prior
art form of opening strip is that, in practice, it has
proved difficult to optimize the adhesion strength between
the inner layer of the opening strip and its outer thermo-
pPlastic coatings, and, in order to avoid an excessively
low adheéive strength and consequential risk of spontan-
eous or unintentional delamination of the opening strip,
the adhesion pretreatment or priming of the inner layer of
the opening strip and/or the sealing temperature governing
the adhesion strength are often 1intentionally selected
such that an excessively greatbinding strength between the
inner layer and the outer thermoplastic coatings becomes
inevitable. This in turn entails that the opening strip
becomes difficult to pull off without applying extrenme
tensile forces and/or that pulling-off of +the opening
strip not uncommonly results in the inner thermoplastic
coatings of the packaging material proper also being
pulled-off, whereby the fibre layers of the packaging ma-

terial are exposed within the region of the pouring aper-
ture or spout.
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Swedlish Patent Specification 459,916 describes an-
othexr prior art opening principle using a laminated open-
ing strip which, in analogy with the previously described
opening strip, incudes an inner laver of a material of
good tensile strength and tearing resistance, preferably
polyester, and outer coatings of sealable plastic ma-
terlial, preferably polythene. In such instance, the ad-
hesion strength between all o0of the material layexrs 1in-
cluded in the opening strip is intentionally high, with a
view to making possible pulling-off of the opening strip
without delamination between the layers 1in the opening
strip. Instead, easy pull-off of the opening strip is en-
sured without requiring the emplovment of excessive phys-
ical force in that the packaging material, in that portion
of the sealing fin accommodating the strip, has been pro-
vided with a seal-weakening agent, eg. water glass, local-
ized between the fibre lavers of the packaging material
and its inner thermoplastic coating, whereby the sealing
strength between the packaging material layers is reduced
in such a manner that the bonding strength between the
outer thermoplastic coatings of the opening strip and the
inner thermoplastic coatings of the packaging material 1s
higher than the bonding strength between the fibre layers
of the packaging material and its inner thermoplastic
coating. Thus, on pulling-off of the opening strip, the
plastic coatings within the seal-weakened region of the
sealing fin will also be torn off and accompany the open-
ing strip, at the same time as the fibre layer at least
partly impregnated with with the water glass is exposed
within the region of the pouring aperture. In order to
function well, this opening arrangement presupposes that
at least the major portion of the thus exposed fibre sur-
face is impregnated with the moisture 'and liguid-
protective water glass f£ilm, but in practice 1t has proved
difficult to satisfy this requirement and it is not uncom-
mon that the fibre surface, gfter tearing-off of the open-
ing strip, is left without adequate protection.
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OBJECT OF THE INVENTION

The object of the present invention is, therefore, to

propose a novel type of opening arrangement by means of

which the above-discussed problems may be effectively ob-
viated.

SOLUTION

This object is attained according to the present in-
vention in that an opening arrangement of the type des-
cribed by way of introduction has been given the charac-
terizing feature that the opening strip displays, between
the inner layer of the opening strip and each respective
outexr layer, an intermediary iayer of a material of such
properties that the adhesive bonding strength between all
of the material layers included in the opening strip and
between the outer layer of the opening strip and the plas-
tic coating of the packaging material is greater than the
internally cohesive bonding strength of the intermediary
layer.,

Hence, the opening arrangement according to the pres-
ent invention operates on the principle that the opening
strip is to delaminate completely within one material
layer included 1in the opening strip, as opposed to the
previously described prior art opening arrangements ac-
cording to which the opening strip, in the first-mentioned
case, 1S to delaminate between +two material layexs in-

cluded in the opening strip, and, in the latter case, to
delaminate between +two material layers included in the

packaging material, i1.e. the fibre layer and the thermo-
plastic coating, while the opening strip per‘se 1is not to
be delaminated, but to be torn off intact.

The internal or cohesive delamination in one of the
material lavers of the opening strip affords int. al. the
advantage that the opening strip according to the present
invention may be removed without the packaging material
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propexr being affected or destroyed in the region of the
opening, the fibre layers of the packaging material in-
stead remaining well-protected by the enduring, intact
thermoplastic coating of the packaging material and, <to
some degree, even extra protected by that part of the in-
ternally or cohesively delaminated material layexr of the
opening strip which remains adhering to the thermoplastic
coating of the packaging material after tear-off of <the
opening strip, at the same time as the internal or co-
hesive bonding strength in the delaminable intermediary
layer of the opening strip may readily be adjusted so that
the opening strip is easy to pull-off without the need of
aprplving excessively great tensile forces.

Accoxrding to one preferred embodiment of the present
invention, the cohesively delaminable intermediary laver
of the opening strip consists of a physical mixture of
polyvythene and polvbutene, i.e. a mixture in which both of
the above components are only physically admixed to one
another without any element of chemical interreaction or
other structural bonding between the components. The pro-
portions of each respective component 1included in the
intermediary layer are determined by the desired cohesive
bonding strength of the material and are selected ac-
cording to the present invention such that the previously
discussed optimation requirement between spontaneous or
unintentional opening and intentional opening is satis-
fied. According to the invention, the proportion of poly-
butene in the intermediary layer should amount to between
10 and 50 weight per cent, since an intermdiary layer con-
taining less than 10 weight per cent of polybutene would
require an excessively high tensile force to delaminate,
while an intermediary layer containing more than 50 weight
pexr cent would be far tooeasily delaminable and entail in-
creased risk of spontaneous or unintentional opening of
the package container. A particularly well optimated
intermediary layer should, according to the invention,
contain approx. 25 weight per cent of polybutene.
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BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

The present i1invention will be described in greater
detall hereinbelow, with particular reference to the ac-
companying Drawings, 1n which:

Fig. 1 shows the upper region of an unopened package

5 container with an opening arrangement according to the
present invention;

Fig. 2 shows the package container in the process of
being opened; and

Figs. 3 and 4 are cross-sections of the package con-

10 tainer according to Figs. 1 and 2 taken along the section
lines I-I and II-IX, respectively.

DESCRIPTION OF PREFERRED EMBODIMENT

15 The package container 1 shown in Figs. 1 and 2 is of
the previously described Tetra Brik® type.

The package container 1 has a longitudinal sealing
splice 2 of overlap type and a sealing fin 3 which extends
along the upper end wall 4 of the package container 1. As

20 1llustrated, the package container has a <triangular,
double-walled flap 5 which is intended to function as
pouring aperture or spout and, in Fig. 1, the triangular
flap has been broken up and partly raised from the side
wall 6 of the package container against which the flap 5

25 1is downwardly folded and sealed in the unopened package.

At the point of intersection 7 between the longitu-
dinal splice and the transverse sealing fin 3} the edge of
the overlapping material is cut obliquely along the region
8 and, in the point of intersection 7, a portion 9 of an

30 opening strip 10 inlaid in the £fin 3 proje'cts out. The
projecting strip portion 9 may suitably be designed as or

provided with a pull-ring or eye by means of which pull-
off of the strip is facilitated.
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As 1s apparent from Fig. 3, and partly also from
Fig. 4, which show greatly magnified cross-sections of the
package container 1 taken along the lines I-I and II-I1,
respectively, the package container 1 is produced from a
packaging laminate comprising a body or carrier layer 11
of paper or cardboard and outer thin coatings 12 and 13 of
thermoplastic, preferably polythene. The mutually facing
material layers of the sealing fin 3 accommodate there-
between the strip 10 inlaid in the sealing fin along a
region which extends from the tip 5a of the double-wallegqd
triangulaxr corner flap 5 and to the intersection point 7
between the longitudinal splice 2 and the sealing fin 3
from which the strip 10 is accessible by means of the pro-
jecting strip portion 9 preferably in the form of an eye-
let or loop.

In the illustrated examplé, the strip 10 consists of
a laminated material containing an inner layer 14 of plas-
tic material of high tensile strength, preferably poly-
ester, as well as outexr coatings 15 of sealable plastic
material, preferably polythene. Furthermore, the strip 10
is sealed with good adhesion to the surrounding material
layers of the sealing fin 3 by surface fusion between the
outer plastic coatings 15 of the strip and the opposing,
inner plastic coatings 12 of the material layers.

In oxrder to make for the ready pull-off of the strip
10 when the package is to be opened, the strip 10 is pro-
vided, between the inner layer 14 and each respective
outer thermoplastic coating 15, with an intermediary laver
16 of a material of such properties that the adhesive
bonding strength between all material lavers included in
the opening strip and between the outer layver 15 of the
opening strip and the plastic coating 12 of the packaging
material 1is considerably greater than the internally co-
hesive bonding strength in the intermediary laver 16. In
the embodiment presented here, the intermediary layer 16
consists of a physical mixture of polythene and polybutene
containing between 10 and 50, preferably approx. 25 weight
per cent of polybutene. It is further assumed that the
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intermediary layer 16 is produced by extrusion in such a
manner and under such conditions that no structural or
chemical bonding takes place between the +two components
included in the mixture. By the admixture of polybutene in

the above-mentioned mixing ratio in the intermediary layer

16, 1t is +thus possible, according to the present in-
vention, to bind together all material lavers included in
the opening strip and also to fixedly seal the opening
strip to the inner thermoplastic coating 12 of the packag-
ing material in the region of that portion of the sealing
fin accommodating the strip, with considerably greater
bonding strength than the internal cohesive bonding
strength of the intermediary layer 16.

When the package container 1 is +o be opened, the
Procedure illustrated in Figs. 1 and 2 is followed. First,
the double-walled triangular cérner flap 5 sealed against
the side wall 6 is raised so that it 1lies substantially
flush with the upper end wall 4 of the package container,
as shown in Fig. 1. Thereafter, the freely projecting end
9 is grasped at the intexrsection point 7 between the long-~
itudinal splice 2 of the package and the transverse
sealing fin 3, by means of which end the opening strip 10
1s pulled upwardly and rearwardly, to the right in Fig. 2,
with a tensile force which is greater than the above-
mentioned internal cohesive bonding strength of the inter-
mediary layer 16, whereby the opening strip delaminates
internally within each respective intermediary laver 16
for exposing a pouring aperture 17. As is apparent from
Fig. 4, the pulled-off opening strip thus comprises the
inner layer 14 and accompanying portions 16' of the de-
laminated ihtermediary layer 16 on both sides of the inner
Tayer, while remaining portions of this layer, together
with the outer thermoplastic coat’iﬁgs 15 of the opening
strip stay adhering to the otherwise intact and unaffected

packaging material within the region of the pouring aper-
ture 17.
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Practical experiments have shown that a package con-
tainer 1 according to the present invention is very easy
to open with the aid of the inlaid opening strip 10, with-
out mobilizing excessive force and without the risk of ad-
hesive delamination or derangement of the opening strip
0. Furthermore, the opening procedure is effectuated in
such a manner that no part of the absorbent paper or card-
board fibres of the packaging material is exposed or even
risks being exposed within the opening region.

The present invention should not be considered as
restricted to that described above and shown on the Draw-
ings, many modifications being conceivable without de-
parting from the spirit and scope of the appended Claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An opening arrangement in a package containexr (1)
produced from plastic-coated packaging material, and of
the type which has a sealing fin (3) extending trans-
versely over a contalner wall (4), in which the plastic
coating (12) of opposing packaging material layers are
united to one another in a sealing splice, said packagling
material layers accommodating, along at least a part of
the sealing fin, an opening strip (10) inlaid in said
sealing fin and consisting of a laminate material conm-
prising an inner Jlayver (14) sandwiched between outer
lavers (15) of a material sealed with good adhesion to the
plastic coating (12) of the packaging material, charac-
terized in that the opening si::rip (10) displays, between
the inner laver (14) of the opening strip and each xres-
pective outer layer (15), an intermediary laver (16) of a
material of such properties that +the adhesive bonding
strength between all material lavers included in the
opening strip and between the outer lavers (15) of the
opening strip and the plastic coating (12) of the packag-
ing material is greater than the internally cohesive bond-
ing strength of the intermediary layer (16).

2. The opening arrangement as claimed in Claim 1,
characterized in that the intermediary layer (16) of the
opening strip (10) consists o0of a physical mixture of poly-
thene and polybutene.

3. The opening arrangement as claimed in Claim 2,
characterized in that the intermediary layexr (16) of the
opening strip (10) contains between 10 and 50 weight per
cent of polybutene. |

4. The opening arrangement as claimed in Claim 2 or
3, characterized in that the plastic coating (12) of the
packaging material and the outer lavers (15) of the
opening strip consist of polythene; and that the opening
strip (10) i1s connected to said packaging material lavers
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by surface fusion between the plastic coating (12) of the
packaging material and the outer lavers (15) of +he
opening strip within the region of that portion of the
sealing fin (3) accommodating the strip.

5. The opening arrangement as claimed in any one of
the preceding Claims, characterized in that the inner
layer (14) of the opening strip consists of a material of
high tensile strength and tearing resistance.

6. The opening arrangement as claimed in Claim 5,
characterized in that the inner layer (14) of the opening
strip consists of a polyester, polypropylene or oriented
polypropylene, preferably a polvester.

7. The opening arrangement as claimed in Claim 6,
characterized in that the inner layer (14) of the opening
strip is primed, with a view to achieving good adhesion
between the inner layer (14) of the opening strip and each
respective intermediary laver (16).
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