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(54) Collapsible carton and method thereof

(57) A carton, carton blank and method for packaging
one or more articles, for example, frozen or chilled food-
stuffs, the carton comprising a top wall (10) and a base
wall (14) interconnected by opposed side walls (12,16)
to define a tubular structure and end walls (18,20,22,24),

wherein the top wall comprises an elongate tear panel
defined by a pair of opposed frangible lines (364,368)
said tear panel being provided with a first fold line ex-
tending transversely across the tear panel to define a
pair of tear portions that are capable of being detached.
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Description

Background of the invention

[0001] The present invention relates to a carton and
more specifically though not exclusively to a carton in-
corporating an access means, and more specifically still
though not exclusively, to a carton including an access
means that may be opened incrementally so as to incre-
mentally increase the size of the aperture through which
articles contained within the carton me be accessed.
[0002] When one or more articles contained within a
carton formed from paperboard or like foldable sheet ma-
terial are purchased, it is often the case that such articles
will not be removed from the carton all in one go. For
example, in the case of frozen or chilled foodstuffs, the
carton will be removed from the refrigerator or freezer, a
number of articles will then be removed for preparation
or consumption, and the carton containing the remainder
will be replaced back in the refrigerator or freezer. Sim-
ilarly, in the case of a carton of beer bottles, the bottles
will be removed sequentially rather than all in one go.
[0003] There are many situations where it would be
advantageous for the access means to be increased as
the articles are removed. This allows the access means
to be kept to minimal dimensions, since it may relieve
the necessity of the access means to permit access to
all the articles contained in the carton at any given mo-
ment. For example, in some instances, foodstuffs will
spoil if they are not kept out of contact with air, and there-
fore, the larger access means would lead to greater cir-
culation of air and thus a greater chance of spoilage.
Alternatively, a larger access means presents an in-
crease risks of unintentional egress of articles from the
carton.
[0004] US 3 366 308 to Phillips discloses a container
for milk or similar liquid products which is collapsible in
its entirety once the entire contents thereof have been
removed.
US 1 751 755 to Paris discloses a box which is reducible
in size by removing portions thereof, and then subse-
quently replacing an end portion which functions as a lid.
The present invention seeks to overcome or at least mit-
igate the problems of the prior art.

Summary of the Invention

[0005] One aspect of the invention provides a carton
for packaging one or more articles, comprising a top wall
and a bottom wall interconnected by opposed side walls
to define a tubular structure and a pair of opposed end
walls, wherein the top wall comprises an elongate tear
panel defined by a pair of opposed frangible lines, where-
in the tear panel is provided with a first fold line extending
transversely across the tear panel to define a pair of tear
portions that are capable of being detached, so as to
incrementally increase the area of a resulting access ap-
erture through which the articles may be removed.

[0006] According to a feature of this aspect of the in-
vention, the tear panel may extend into one of the end
walls.
[0007] According to another feature of this aspect of
the invention, the carton may package a plurality of arti-
cles, and wherein a plurality of transverse fold lines are
provided in register with the abutting edges of such arti-
cles.
[0008] Another aspect of the invention provides a blank
for erecting into a carton for packaging one or more ar-
ticles, for example frozen or chilled foodstuffs, the blank
comprising a top wall panel, a first side wall panel, a bot-
tom wall panel, and a second side wall panel hingedly
interconnected in series, and a plurality of end wall panels
hingedly interconnected to the end edges of the top wall
panel and bottom wall panel wherein the top wall panel
comprises an elongate tear panel defined by a pair of
opposed frangible lines, wherein the tear panel is provid-
ed with a first fold line extending transversely across the
tear panel to define a pair of tear portions that are capable
of being folded inwardly to overlie the bottom wall after
the or each article has been removed.
[0009] Preferably, the tear panel extends into one of
the end walls.
[0010] Yet another aspect of the invention provides a
method of reducing the bulk of a carton for packaging
one or more articles having a top wall and a bottom wall
interconnected by side walls to define a tubular structure
and a pair of opposed end walls, wherein the top wall
comprises an elongate tear panel defined by a pair of
opposed frangible lines, and wherein the tear panel is
provided with a first fold line extending transversely
across the tear panel to define a pair of tear portions
comprising the steps of: tearing the panel, and folding
the torn panel inwardly inside the carton so one of the
portions overlies the bottom wall after the or each article
has been removed.

Brief Description of the Drawings

[0011] Exemplary embodiments of the present inven-
tion are now described, by way of example only, with
reference to the accompanying drawings in which:

FIGURE 1 illustrates a blank according to a first em-
bodiment of the invention;

FIGURE 2 is a perspective view of an erected carton
formed from the blank of Figure 1;

FIGURE 3 is a perspective view of the carton of Fig-
ure 1 in a partially collapsed condition;

FIGURE 4 is a perspective view of the partially col-
lapsed carton of Figure 3 in which the collapsed sec-
tion has been folded over;

FIGURE 5 illustrates a blank according to a second
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embodiment of the invention;

FIGURE 6 is a perspective view of a carton formed
from the blank of Figure 5;

FIGURE 7 is a perspective view of the carton of Fig-
ure 6 in which a panel has been torn back to allow
access to the contents of the carton; and

FIGURE 8 is a perspective view of the carton of Fig-
ure 7 in which the torn back panel has been placed
inside the carton once some of the contents thereof
have been removed.

Detailed Description of the Preferred Embodiments

[0012] Turning to the first embodiment as illustrated in
Figures 1 to 4, there is shown a carton for packaging one
or more articles for example, frozen or chilled foodstuffs
formed from one or more blanks 100 made from paper-
board or other foldable sheet material. The carton com-
prises a top wall 10 and a base wall 14 interconnected
by opposed side walls 12, 16 to define a tubular structure
and end walls 18, 20, 22, 24, wherein at least one of the
end walls is arranged so as to allow access to the interior
of the carton and there further comprises an endless fold
line 164 defining a first and second tabular section and
an arrangement 50, 51, 52, 53, 54, 56 is provided on one
or more of said side walls whereby the corresponding
one of the carton section may be collapsed whilst the
other carton section remaining substantially erected.
[0013] Referring in particular to Figure 1, there is
shown a blank 100 comprising a top wall panel 10, first
side wall panel 12, a bottom wall panel 14 and a second
side wall panel 16 hingedly interconnected in series along
fold lines 110, 112, 114 respectively. A securing flap 48
which is hingedly attached to second side wall panel 16
along fold line 116 is also provided in this embodiment.
[0014] Upper end wall panels 18 and 22 are, in this
embodiment, hingedly connected to the end edge of top
wall panel 10 along fold lines 118 and 122 respectively.
Preferably, hingedly connected thereto along fold lines
126 and 132 are upper end glue panels 26 and 32 re-
spectively. Likewise, in this embodiment, lower end wall
panels 20 and 24 are hingedly interconnected to base
wall panel 14 along fold lines 120 and 124 respectively,
and hingedly connected thereto are lower end securing
panels 28 and 30 respectively.
[0015] In this embodiment, gusset panel arrange-
ments 34, 36, 38, 40 are hingedly interconnected to the
end edges of side wall panels 12 and 14 along fold lines
134, 136, and 138, 140 respectively. Each arrangement
is substantially identical, therefore only gusset panel ar-
rangement 34 is discussed in more depth. In addition to
being hingedly interconnected to first side wall panel 12
along fold line 134, gusset panel arrangement 34 is fur-
ther interconnected to upper end wall panel 18 along fold
line 146, and lower end wall panel 20 along fold line 142.

The arrangement preferably comprises three triangular
panels 42, 44, 46 hingedly interconnected along fold lines
144 and 145 which converge from the corners 11 and 15
of top wall panel 10 and base wall panel 14 respectively
to the mid point 35 of the free edge of the arrangement 34.
[0016] Tubular segments are provided in the carton.
In this embodiment, these are defined by fold lines 160,
162 and 164 extend transversely across top wall panel
10, first side wall panel 12, bottom wall panel 14 and
second side panel 16 and are used to aid the progressive
collapsing of the carton as described below. In alternative
embodiments, the number of these fold lines may be
changed according to the particular requirements of the
carton. If the carton is intended to hold articles of regular
size, it is preferable that the fold lines 160, 162, 164 are
provided in register with the abutting edges of the articles
in order to optimise the possible bulk reduction when ar-
ticles are removed. Adjacent each fold line 160, 162, 164
on the first and second side wall panels 12, 16, are pro-
vided side collapsing arrangements 50, 51, 52, 53, 54,
56, two side collapsing arrangements preferably being
provided for each fold line 160, 162, 164. Each side col-
lapsing arrangement is substantially identical, therefore
only arrangement 56 is discussed in more detail.
[0017] Arrangement 56 is preferably divided into a tri-
angular portion 62, and two trapezoidal portions 58, 60.
The triangular portion 62 is defined by an extension of
fold line 164 and fold lines 161 and 163. Fold lines 161
and 163 intersect with fold line 158 which preferably runs
substantially parallel to fold lines 114 and 116, and inter-
connects trapezoidal portions 58 and 60. Fold lines 161
and 163 are arranged with their intersection nearest the
end of the carton which is to be opened by the user. For
ease of construction, central fold line 158 may extend
into triangular panel 62 and intersect with fold line 164,
as can be seen in collapsing arrangement 52, for exam-
ple. In any case, the fold line 158 preferably extends from
the end of the carton intended to be opened (in this em-
bodiment the end having gusset structures 38 and 40
attached thereto) to the most distant collapsing arrange-
ment therefrom (in this embodiment, collapsing arrange-
ments 54 and 56) to ease the folding operation, but this
does not affect the functioning of the intermediate side
collapsing arrangements (in this embodiment, side col-
lapsing arrangements 50, 51, 52, 53).
[0018] Turning to the construction of the erected carton
as illustrated in Figure 2, it is envisaged that the carton
of the present invention can be formed by a series of
sequential folding and gluing operations which can be
performed in a straight line machine so that the carton is
not required to be rotated or inverted to complete its con-
struction. The folding process is not limited to that de-
scribed below and be altered according to particular man-
ufacturing requirements.
[0019] In this embodiment, glue is applied along one
face of securing flap 48, and the blank is folded along
fold lines 110, 112, 114, 116, such that flap 48 is secured
in face contacting relationship with a portion of top wall
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panel 10 so as to form a open ended tubular carton with
fold lines 160, 162 and 164 endlessly encircling the car-
ton. In other classes of embodiment, alternative securing
means known in the art, such as mechanical locking
means, may be provided. The contents of the carton may
be loaded from either, or both, open ends of the carton,
or be placed on the blank prior to it being formed into a
tube.
[0020] Upper and lower end closure panels 18 and 20,
and gusset panels 44 are preferably folded out of align-
ment with their respective top, bottom and side panels
10, 14, 12, 16, with fold lines 144 and 145 allowing gusset
panels 44 to be tucked inside the upper and lower end
closure panels 18 and 20. Upper and lower end securing
panels 26 and 28 are simultaneously folded in the oppo-
site direction, and are secured in face contacting rela-
tionship as seen in Figure 2 to form composite panels
using glue or other suitable means known in the art. In
the embodiment, a similar operation is also carried out
on the end closure panels at the opposite end of the car-
ton, such that the carton is substantially airtight. The com-
posite panels 22, 24 and 26, 28 may optionally be se-
cured in face contacting relationship with either the upper
or lower end closure panels 18, 20 or 22, 24. This is
particularly advantageous if applied to the end of the car-
ton not intended to be opened so as to discourage the
user from attempting to do so. It is envisaged that suitable
alternative end closure panel arrangements may be pro-
vided within the scope of the invention, however it is pre-
ferred that such arrangements are resealable.
[0021] Referring now in particular to Figure 3, in order
to gain access to the interior of the carton panels 30 and
32 are separated such that a proportion, or all of the con-
tents of the carton may be removed. In order to reduce
the bulk (i.e. the overall volume taken up by the carton)
of the carton in instances when some of the contents
remain, the centre fold line 158 of second side panel 16,
and the corresponding fold line on first side wall panel
12 are pushed inwardly, thus facilitating the pressing of
a section of top wall panel 10 and bottom wall panel 14
into substantially face contacting relationship as far along
the carton as the remaining contents will allow. Endless
fold lines 160, 162, 164 ease the pressing action. The
converging nature of fold lines 161 and 163 allow the
triangular portion 62 to hinge inwardly along fold line 164,
providing a neat, and easy to form transition between the
collapsed and erected portions of the carton. Panels 30,
32 are then preferably re-adhered to provide a substan-
tially airtight seal.
[0022] It can be seen from Figure 3 that the overall
bulk of the carton is now significantly reduced. To reduce
the overall dimensions of the carton, the collapsed por-
tion may be folded about one of the endless fold lines,
fold line 162, for example, such that the collapsed portion
overlies the remaining erected portion as shown in Figure
4. To gain access to the interior of the carton again, the
above method is reversed.
[0023] Turning now to the second embodiment of the

present invention as illustrated in Figures 5 to 8, but re-
ferring particularly to Figure 5 which shows a blank 200
for forming the carton of the second embodiment of the
invention. In this embodiment, the blank comprises a side
wall panel 216, a bottom wall panel 214, a second side
wall panel 212, a top wall panel 210, and a securing flap
248 hingedly interconnected in series along fold lines
314, 312, 310 and 348 respectively. End wall panels 220,
224 and 218, 222 are preferably hingedly interconnected
to bottom wall panel 214 and top wall panel 210 along
fold lines 320, 324 and 318, 322 respectively. End wall
flaps 236, 238 and 234, 240 are optionally provided which
are hingedly interconnected to first side wall panel 216
and second side wall panel 212 along fold lines 336, 338
and 334, 340 respectively.
[0024] There further comprises an elongate tear panel
251. In this embodiment, the tear panel is defined by
opposed frangible lines 364, 368, and may comprise a
series of tear portions 250, 252, 254, 256, 258, 260 is
formed in top wall panel 210 and preferably end wall pan-
el 222. The portions are hingedly interconnected along
fold lines 322, 352, 354, 356, 358 respectively. Portion
260 is further hingedly interconnected to top wall panel
along fold line 360. The frangible lines 364 and 368, in
this embodiment, extend from the free edge of end wall
panel 222 to the intersection with fold line 360. It is pre-
ferred that the frangible lines 364, 368 converge towards
the free edge of end wall panel 222 to improve their tear
initiation characteristics. It is envisaged that the number
of tear portions may be increased or decreased in ac-
cordance with the requirements of a particular embodi-
ment of the invention.
[0025] As in the first embodiment, it is envisaged that
the carton can be formed by a series of sequential folding
and gluing operations which can be performed in a
straight line machine so the carton is not required to be
rotated or inverted to complete its construction. The fold-
ing process is not limited to that described below and can
be altered according to particular manufacturing require-
ments.
[0026] In this embodiment, glue is applied to one face
of securing flap 248, and side, top and base wall panels
216, 214, 212, 210 are folded along fold lines 314, 312,
310, 348 such that an open ended tubular carton is
formed. Securing flap 248 is secured in face contacting
relationship with first side wall panel 216 thereby forming
a composite side wall. The contents of the carton may
be loaded from one or both open ends of the carton, or
may have been placed within the blank prior to the above
described folding operation. Glue is then applied as nec-
essary to end wall panels and flaps 218, 220, 224, 224
and 234, 236, 238, 240 so as to preferably form a sub-
stantially sealed container as the respective panels are
placed in face contacting relationship. It should however
be ensured that end wall panel 222 is secured outwardly
of end wall panel 224, and that glue is not applied to the
face of tear portion 250 contacting end wall panel 224
which would otherwise compromise the subsequent tear-
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ing operation. The blank is now fully erected into the car-
ton illustrated in Figure 6. In other classes of embodiment,
alternative securing means and/or end closure panel ar-
rangements known in the art may be employed.
[0027] In order to gain access to the contents of the
carton, the user preferably tears back the tear panel of
the carton as far as is required along frangible lines 364
and 368. It can be seen in Figure 7 that tear portions 250,
252 and 254 have been torn back as far as fold line 354.
A proportion of the contents of the carton may now be
removed. If some of the carton contents remain, and the
carton is to be stored away, for example in a refrigerator,
then the user may fold the torn portions 250, 252, 254
downwardly such that portions 250 and 252 substantially
overlie bottom wall panel 214, and portion 254 is out of
alignment therewith, as shown in Figure 8.
[0028] In a preferred embodiment, the length of the
tear portions is substantially identical to the depth of the
carton, in order that angle between the torn off portion
254 and portion 252 shown in Figure 8 is substantially
90°, and the end edge of portion 250 engages with fold
line 324 in the erected carton so as to hold the torn off
portions in place. As the contents of the carton are re-
moved, the tear portions may be torn back further and
the process repeated to reduce the bulk of the carton
further. If the carton is intended to hold articles of regular
size, it is preferable that the fold lines 352, 354, 356, 358,
360 are provided in register with the abutting edges of
the articles in order to optimise the possible bulk reduc-
tion when articles are removed.
[0029] In an alternative embodiment of the carton (not
shown), the frangible lines 364, 368 are disposed along
fold lines 310 and 348 such that when the access portions
are folded downwardly, the side edges thereof contact
the side wall panels 212 and 216, therefore minimising
the ingress of air and other contaminants to the contents
of the carton, thus reducing the risk of spoiling the food-
stuffs and extending their shelf-life.
[0030] It will be recognised that, as used herein, the
terms "top", "bottom", "side", "end", "lower" and "upper"
with respect to the panels of the carton are relative terms,
and that the carton may be reoriented as necessary or
as desired. It will be further recognised that rather than
the side wall or top wall being formed from a glued com-
posite of panels, the carton blank may be rearranged
whereby some other wall such as a bottom wall is formed
from the glued composite of panels. Any reference to
hinged connection should not be construed as necessar-
ily referring to a single fold line only: indeed it is envisaged
that hinged connection can be formed from one or more
of one of the following, a score line, a frangible line or a
fold line, without departing from the scope of invention.
[0031] The invention and its preferred embodiments
relate to a carton or a sleeve which is shaped to provide
satisfactory rigidity to hold items such as frozen or chilled
foodstuffs. The shape of the blank minimises the amount
of paperboard required for the carton. It is anticipated the
invention can be modified without departing from the

scope of the invention: for example, side and end panels
can be increased in height or width to provide a carton
to receive one or more articles of different shapes and/or
sizes. Furthermore, the collapsing and tearing structures
can be applied to other known carton types, for example
fully enclosed cartons or wraparound cartons for enclos-
ing other article types, without departing from the scope
of the invention.

Claims

1. A carton for packaging one or more articles,, com-
prising a top wall and a bottom wall interconnected
by opposed side walls to define a tubular structure
and a pair of opposed end walls, wherein the top wall
comprises an elongate tear panel defined by a pair
of opposed frangible lines, wherein the tear panel is
provided with a first fold line extending transversely
across the tear panel to define a pair of tear portions
that are capable of being detached, so as to incre-
mentally increase the area of a resulting access ap-
erture through which the articles may be removed.

2. A carton according to claim 1, wherein the tear panel
extends into one of the end walls.

3. A carton according to claim 1 or claim 2, wherein the
carton packages a plurality of articles, and wherein
a plurality of transverse fold lines are provided in
register with the abutting edges of the articles.

4. A blank for erecting into a carton for packaging one
or more articles, for example frozen or chilled food-
stuffs, the blank comprising a top wall panel, a first
side wall panel, a bottom wall panel, and a second
side wall panel hingedly interconnected in series,
and a plurality of end wall panels hingedly intercon-
nected to the end edges of the top wall panel and
bottom wall panel wherein the top wall panel com-
prises an elongate tear panel defined by a pair of
opposed frangible lines, wherein the tear panel is
provided with a first fold line extending transversely
across the tear panel to define a pair of tear portions
that are capable of being folded inwardly to overlie
the bottom wall after the or each article has been
removed.

5. A blank according to claim 4, wherein the tear panel
extends into one of the end walls.

6. A blank according to claim 4 or claim 5, wherein when
erected to form a carton, the blank packages a plu-
rality of articles, and wherein a plurality of transverse
fold lines are provided in register with the abutting
edges of the articles.

7. A method of reducing the bulk of a carton for pack-
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aging one or more articles having a top wall and a
bottom wall interconnected by side walls to define a
tubular structure and a pair of opposed end walls,
wherein the top wall comprises an elongate tear pan-
el defined by a pair of opposed frangible lines, and
wherein the tear panel is provided with a first fold
line extending transversely across the tear panel to
define a pair of tear portions comprising the steps
of: tearing the panel, and folding the torn panel in-
wardly inside the carton so one of the portions over-
lies the bottom wall after the or each article has been
removed.
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