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Description

This invention relates generally to a six-sided
carton which is formed from a generally rigid,
unitary, foldable, sheet-like blank of polymeric
material, and more particularly o a carton of such
character in which at least some of the corners are
sealed by means, which are a part of such blank,
to seal the contents of the carton and to thereby
prevent the egress of the contents of the carton
and the entry of oxygen and moisture from the
atmosphere into the carton.

It is quite common to utilize a six-sided carton
which is formed by folding a generally rigid,
unitary, foldable, sheet-like blank of paperboard
or other fibrous material for many packaging
applications, for example in the packaging of
breakfast cereals and in the packaging of pow-
dered laundry detergents. These cartons usually
require separate means to help prevent the con-
tents of the carton from escaping through the
gaps or spaces which are normally formed at the
corners of such cartons, and to help prevent
oxygen and moisture from the atmosphere from
attacking the contents of the carton. Such
separate means may take the form, for example,
of a separate sealed bag which is placed in the
carton and in which, in turn, the packaged product
is placed.

The present invention seeks to avoid the neces-
sity for such separate means.

Generally rigid polymeric materials, including
expanded or foamed polymeric materials, offer
many advantages over paperboard as a material
of construction, including attractive appearance,
relatively low cost, moisture imperviousness and
good strength and rigidity characteristics in rela-
tionship to thickness and weight, and for these
reasons these materials have captured important
segments of packaging markets which were once
held by paperboard.

US—A—1,987,647 discloses a container for pui-
verized materials which may be closed and sealed
in such a manner as to prevent any sifting of the
pulverized contents from the container. It is sug-
gested that such a container may be made from
paperboard, but a later disclosure, viz
DE—A—1,704,922, teaches the use of polymeric
materials in the formation of cartons, packages
and other containers. Specifically it suggests use
of foamed or expanded plastics materials.

To date, however, polymeric materials have not
been able to displace paperboard or other fibrous
materials as the material of construction for fold-
ing boxes or cartons for breakfast cereals and
other dry or particulate products to any great
extent, this being at least in part due to the
problems which relate to the sealing of the cor-
ners of such cartons.

According to the present invention then, there
is provided a six-sided carton which is formed
from a unitary die-cast blank of a sheet-like,
generally rigid, foldable polymeric material, at
leash a major portion of the thickness of the blank
being formed by an expanded polystyrene
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material, which carton comprises four sides
formed in a tubular configuration from four
serially connected panels in such blank by blend-
ing along fold lines at the junctures between such
panels, the first and fourth of such panels being
joined to one another in a joint, and having means
for closing one end of the tubular configuration.
The carton of the invention is characterised in that
it comprises a seif-sealing end structure formed at
the other end of the tubular configuration by the
inward folding of four flaps which comprise por-
tions of the blank, each of said flaps depending
from and being foldable with respect of one of
said panels along fold lines at the junctures
therebetween, the flaps being separated from one
another by slots which extend from the marginal
edges of the flaps only partially to the fold lines at
the juncture between the flaps and the panels to
define, between the unslotted portions of the
flaps and the fold lines at the junctures between
the panels and flaps, gusset areas each of which,
when the end structure is formed by the inwardly
folding of the flaps to the panels, lies between an
adjacent pair of said flaps to seal the corner
therebetween, and in that each of the gusset
areas is compressed in the die-cutting step to a
thickness of no more than about one-haif of the
thickness of the blank, to reduce the thickness of
the corners of the self-sealing end structure.

The invention also extends to a die-cast blank
formable into such a carton.

The expanded polystyrene material which
forms at least a major portion of the blank has
thickness, strength, rigidity and weight charac-
teristics that are suitable for the packaging of
many products which are now packaged in
paperboard cartons, and which, because of the
compressibility of such expanded polymeric
materials, can be provided with integral means to
seal the corners of such cartons, thereby eliminat-
ing the need for an inner bag or other separate
means for accomplishing the sealing of the cor-
ners. Such sealing function is accomplished by
providing the aforementioned gussets in at least
some of the end flap portions of the bianks
adjacent the scored lines therein which define the
lines along which the blank is folded to form the
carton, and by compressing these webbed areas
or gussets to permit them to be folded into
relatively thin sealing means lying between the
folded over end flaps which define one or both of
a pair of the sides of the carton, usually the top
and bottom, at the corners of such sides.

The opposed surfaces of the expanded polysty-
rene material may be provided with thin layers of
non-expanded polymeric material, such as poly-
ethylene.

The outer marginal edge of one of the end
structure flaps may contain notched areas which
are aligned with a pair of the folded over gusset
area flaps and which engage such folded over
gusset areas to rigidify the self-sealing end struc-
fure of the carton.

The present invention will now be further
described by way of example, with reference to
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the accompanying drawings, in which:—

Fig. 1 is a plan view of a preferred embodiment
of a blank in accordance with the present inven-
tion, viewed from its outer face,

Fig. 2 is an enlarged fragmentary schematic
view showing a portion of the blank of Fig. 1,

Fig. 3 is a schematic view showing the blank of
Fig. 1 in a preliminary stage of the forming of a
carton therefrom,

Fig. 4 is a schematic view showing a partially
formed carton which has been formed from the
blank of Fig. 1,

Fig. 5 is an enlarged fragmentary schematic
view showing a portion of a carton as it is being
formed from the blank of Fig. 1,

Fig. 6 is a further enlarged fragmentary
schematic view of a portion of a carton as it is
being formed from the blank of Fig. 1,

Fig. 7 is an enlarged fragmentary schematic
view of the portion of the carton which is depicted
in Fig. 6 at a subsequent stage of its formation,

Fig. 8 is a schematic view of the assembled
carton which has been formed from the blank of
Fig. 1,

Fig. 9 is a schematic view showing a pour-out
spout feature of the carton which has been
formed from the blank of Fig. 1,

Fig. 10 is an enlarged fragmentary schematic
view of a portion of a carton as it is being formed
in an alternative manner from the blank of Fig. 1,
and

Fig. 11 is an enlarged fragmentary schematic
view of the carton which is depicted in Fig. 10 at a
subsequent stage of its formation.

As is shown in Fig. 1, there is provided a die-cut
biank, generally indicated by reference numeral
11, from which a parallelepiped or six-sided car-
ton may be formed. In the case of a blank for a
carton for the packaging of a breakfast cereal,
blank 11 may be advantageously formed from
expanded general purpose or impact polystyrene
in a thickness of the order of 36—40 mils
{0.036—0.040 in. = 0,09—0,1 cm) and of a density
of the order of 6—8 pounds per cubic foot.
Preferably blank 11 is also provided with thin
layers of a non-expanded polymeric material such
as polyethylene on the opposed surfaces thereof
for improved resistance to moisture vapour trans-
mission. These surface layers, for example 1.5
mils in thickness on the outside surface and 0.5
mils in thickness on the inside surface, can be
formed on a core of expanded polystyrene by co-
extrusion, extrusion coating or lamination in a
known manner, and preferably involve the use of
a suitable agent to effect bonding of these dis-
similar materials, such as ethylene vinyl acetate,
which can be utilized between the layers orin one
or both of the adjoining layers. In any case, the
blank comprises serially connected rectangularly-
shaped panels 12, 13, 14, 15 which are integraily
connected to one another and which are formed
by scoring blank 11 along fold lines 16, 17 and 18.
Also formed in blank 11 is a flap 19 which is
integrally connected to panel 15 along fold line
21, which may also be formed by scoring.
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As is depicted in Figures 3 and 4, the forming of
a carton from blank 11 involves folding the blank
along fold lines 16, 17, 18 and 21 into a tubular
configuration, to bring panel 12 into a position
overlying flap 19 to form the side seam of the
carton. Panel 12 and flap 19 are joined to one
another in this tubular configuration by heat
sealing or by the use of an adhesive, or by other
known means for forming a joint in a carton.

The portion of the carton which normally com-
prises the bottom of the carton when it is in an
upright position is formed by a series of flaps 22,

¢ 23, 24 and 25 which are integraily attached to

panels 12, 13, 14 and 15, respectively, along fold
lines 26, 27, 28 and 29. Flaps 22, 23, 24 and 25 are
separated from one another by slots 31, 32 and 33
which, to form the corner sealing means in the
corners of the bottom structure of the carton,
extend only partiaily to the fold line comprising
fold lines 26, 27, 28 and 29. For the same reason,
the outermost marginal portion of the edge 22a of
flap 22 is inwardly offset from the edge 12a of
blank 11 to form slot 34 in conjunction with edge
19b of extension 19a of flap 19 on assembly. Slot
31 helps to define, with an extension 16a of foid
line 16 and a fold line 16b extending from the
juncture of fold lines 27 and 16 outwardly to flap
22, a generaily triangularly shaped gusset portion
35 in blank 11. This gusset is compressed to
substantially less than its original thickness in the
die-cutting operation which is utilized to form
blank 11, for example to about the thickness of the
scored fold lines or about no more than one half
the original thickness of blank 11. Similar triangu-
larly shaped compressed gusset areas 36 and 37
are formed between the ends of siots 32 and 33,
respectively, and another triangularly-shaped
compressed gusset area 39 is formed in the
extension 19a which extends beyond score line
29, almost to the end of flap 25.

As is partially shown in Figure 5, the end
structure for the carton to be formed from blank
11 is formed by folding end flaps 22 (and 24) to
extend inwardly from panels 12 (and 14) and
generally at right angles thereto. One of the
remaining flaps, shown as flap 25, is then
inwardly folded to overlie flaps 22 (and 24), and
the remaining flap, shown as flap 23, is then
inwardly folded to overlie flap 25. The innermost
of flaps 23 and 25, shown as flap 25, may be
advantageously provided with triangularly-
shaped notched areas 25a and 25b in its outer
corners to engage one of the pair of gusset areas,
shown as gusset areas 36 and 35 respectively, to
help rigidify the corner areas of the bottom of the
carton. In any case, gusset areas 35 and 39 are
brought into positions overlying flap 22, and
gusset areas 36 and 37 are brought into position
overlying flap 24, to effectively seal the corners
formed at the bottom of the carton. The superim-
posed flaps may then be joined to one another, as
by heat-sealing, to permanently secure the
bottom structure of the carton.

The top corner away from the reclosable pour-
out spout is formed by flap 42 which is attached to
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panel 12 along fold line 46 similar to the attach-
ment of flap 22 along fold line 26, and by partial
flaps 43 and 45 which are attached to panels 13
and 15 along fold lines 47 and 49, respectively,
flap 43 being separated from flap 42 by partial
depth siot 51. {which is similar to siot 31). The
pour-out feature is provided by irregularly shaped
flap 44 which is attached partially to panel 14
along fold line 48 and partially to panels 13 and 15
along inwardly extending portions 47a and 49a of
fold lines 47 and 49, respectively. Flap 44 is
comprised of a rectangularly-shaped central por-
tion 44a and generally L-shaped portions 44b and
44c which extend outwardly from opposite sides
of central portion 44a and which are foldable
relative to central portion 44a along fold lines 18a
and 17a respectively. Fold lines 18a and 173, in
turn, respectively comprise extensions of fold
lines 18 and 17. Flap 44 also comprises an
outwardly extending marginal tab portion 44d
which is attached to central portion 44a along fold
line 44e. Additionally, the legs of L-shaped por-
tions 44b and 44c are separated from one another
along fold lines 44f and 44g, respectively, and the
edges of flap 44 are separated from flaps 43 and
45 by narrow slots 52 and 53 respectively.

in one assembly of the top structure of the
carton, after the tubular structure of Figure 4 has
been formed, L-shaped portions 44b and 44c of
flap 44 are folded outwardly along lines 44f and
44q, respectively, as is shown in Figures 6 and 7,
to bring the now-folded L-shaped portions 44b
and 44c into positions extending outwardly from
central portion 44a. As is shown in Figure 8, the
outwardly projecting folded L-shaped portions
are then folded downwardly to overlie carton
sides 15 and 13, respectively, and they are
secured in these positions until the first opening
of the carton by means of a short length of
removable pressure sensitive tape 61. The pack-
age is shown in a partially inverted position in
Figure 9 and in an opened position with the
structure formed from flap 44 constituting a pour-
out spout, and the package can be reclosed, as is
desirable when only a portion of the contents is
withdrawn, by reclosing the pour-out spout into
the configuration depicted in Figure 8, and the
reclosed carton can be secured in such position
without the need for reapplying tape 61, or a
replacement therefor, by bending tap portion 44d
of flap 44 downwardly to insert it in the slot
defined by slots 52 and 53 of biank 11.

An alternative assembly of the top structure of
the carton is shown in Figures 10 and 11, wherein
the L-shaped portions 44b and 44c are folded
inwardly along lines 44f and 44g respectively
upon themselves, thereby avoiding the overlap
on sides 15 and 13 resulting from the assembly
shown in and described with reference to Figures
8 and 9.

Claims

1. A six-sided carton formed from a unitary die-
cut blank (11) of a sheet-like, generally rigid,
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foldable polymeric material, at least a major
portion of the thickness of the blank being formed
by an expanded polystyrene material, which car-
ton comprises four sides formed in a tubular
configuration from four serially connected panels
{12, 13, 14 and 15) in such blank by blending along
fold lines (16, 17, 18) at the junctures between
such panels, the first {12) and fourth {(15) of such
panels being joined to one another in a joint, and
having means for closing one end of the tubular
configuration, characterised in that the carton
comprises a self-sealing end structure formed at
the other end of the tubular configuration by the
inward folding of four flaps (22, 23, 24 and 25)
which comprise portions of the blank, each of said
fiaps depending from and being foldable with
respect to one of said panels along fold lines (26,
27, 28 and 29) at the junctures therebetween, the
flaps being separated from one another by slots
(31, 32, 33 and 34) which extend from the margi-
nal edges of the flaps only partially to the fold
lines (26, 27, 28 and 29) at the juncture between
the flaps and the panels to define, between the
unslotted portions of the flaps and the fold lines at
the junctures between the panels and flaps,
gusset areas (35, 36, 37 and 39) each of which,
when the end structure is formed by the inwardly
folding of the flaps (22, 23, 24 and 25) to the
panels, lies between an adjacent pair of said flaps
to seal the corner therebetween, and in that each
of the gusset areas is compressed in the die-
cutting step to a thickness of no more than about
one-half of the thickness of the blank, to reduce -
the thickness of the corners of the self-sealing end

structure.

2. A carton as claimed in claim 1 characterised
in that opposed surfaces of the expanded polysty-
rene material are provided with thin layers of non-
expanded polymeric material.

3. A carton as_claimed in claim 2 in which the
non-expanded polymeric material is polyethy-
lene.

4. A carton as claimed in any one of claims 1 to
3, characterised in that the outer marginal edge of
one (25) of the end structure flaps contains
notched areas (25a, 25b) which are aligned with a
pair (36, 35) of the folded over gusset areas flaps
and which engage such folded over gusset area to
rigidify the self-sealing end structure of the car-
ton.

5. A die-cast blank {11) for formation into a
carton according to any one of claims 1 to 4.

Patentanspriiche

1. Sechsseitige Schachtel aus einem einheitli-
chen formgestanzten Zuschnitt (11) eines flachen,
allgemein festen faltbaren polymerischen Werk-
stoffs, wobei zumindest ein groRerer Anteil der
Dicke des Zuschnitts aus einem expandierten
Polystyrenwerkstoff hergestellt ist, wobei die
Schachtel vier Seiten aufweist, die in réhrenfor-
miger Anordnung aus vier hinteinander verbun-
denen Feldern (12, 13, 14 und 15) in solch einem
Zuschnitt durch Biegen entlang von Faltlinien (186,
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17, 18) an den Verbindungen zwischen den Fel-
dern geformt werden, wobei das erste (12) und
das vierte (15) der Felder miteinander in einer
Verbindung verbunden werden, und Mittel auf-
weist, um ein Ende der réhrenférmigen Anord-
nung zu verschlieBen, dadurch gekennzeichnet,
dal die Schachtel eine selbstabdichtende End-
struktur aufweist, die an dem anderen Ende der
réhrenférmigen Anordnung durch das Einwarts-
falten von vier Klappen (22, 23, 24 und 25)
gebildet wird, die Abschnitte des Zuschnitts bil-
den, wobei jede der Kiappen von einem der
Felder abhingt und dazu entlang von Faltlinien
(26, 27, 28 und 29) an den Verbindungen dazwi-
schen faltbar ist, wobei die Klappen voneinander
durch Schlitze {31, 32, 33 und 34) getrennt sind,
die sich von den Randkanten der Klappen nur
teilweise zu den Faltiinien (26, 27, 28 und 29) an
der Verbindung zwischen den Klappen und den
Feldern erstrecken und zwischen den ungeschlitz-
ten Abschnitten der Klappen und den Faltlinien an
den Verbindungen zwischen den Feldern und
Klappen Zwickelflachen (35, 36, 37 und 39) bilden,
von denen jede, wenn die Endstruktur durch das
Einwartsfalten der Klappen (22, 23, 24 und 25) zu
den Feldern gebildet wird, zwischen einem anein-

anderliegenden Paar Klappen liegt und die Ecke ’

dazwischen abdichtet, und daB jede der Zwickel-
flichen in dem FormstanzprozeR auf eine Dicke
von nicht mehr als etwa der Halfte der Dicke des
Zuschnitts zusammengedriickt wird, um die Dicke
der Ecken der selbstabdichtenden Endstruktur zu
verringern.

2. Schachtel nach Anspruch 1, dadurch gekenn-
zeichnet, dalR gegeniberliegende Flachen des
expandierten Polystyrenwerkstoffs mit dinnen
Schichten nicht expandierten Polystyrenwerk-
stoffs versehen sind.

3. Schachtel nach Anspruch 2, dadurch gekenn-
zeichnet, daR der nicht expandierte Polystyren-
werkstoff Polyethylen ist.

4. Schachtel nach einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet, daf® die aduf3ere Rand-
kante von einer (25) der Endstrukturklappen
gekerbte Bereiche (25a, 25b) aufweist, die mit
einem Paar (36, 35) der (ibergefalteten Zwickelfl&-
chenklappen ausgerichtet sind und mit den Gber-
gefalteten Zwickelfléchen im Eingriff sind, um die
selbstabdichtende Endstruktur der Schachtef zu
verstérken, ]

5. Formgestanzter Zuschnitt, dadurch gekenn-
zeichnet, daR der Zuschnitt (11) zu einer Schachtel
nach einem der Anspriiche 1 bis 4 formbar ist.

Revendications

1. Boite & six faces formée a partir d'une
ébauche de piéce unitaire découpée (11) en une
matiére polymére pliable, généralement rigide,
en forme de feuille, au moins une majeure partie
de l'épaisseur de !'ébauche étant formée en
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polystyréne expansé, cette boite comprenant
quatre cotés formés dans une configuration tubu-
laire & partir de quatre panneaux reliés en série
(12, 13, 14 et 15) dans cette ébauche par pliage le
jong de lignes de pliage (16, 17, 18) au niveau des
jonctions entre ces panneaux, le premier (12) etle
quatriéme (15) de ces panneaux étant réunis I'un
3 l'autre en un joint, et ayant des moyens pour
fermer une premiére extrémité de la configura-
tion tubulaire, caractérisée en ce que la boite
comprend une structure terminale a auto-ferme-
ture hermétique formée au niveau de l'autre

. extrémité de la configuration tubulaire par le

pliage vers I'intérieur de quatre rabats (22, 23, 24
et 25) qui constituent des parties de |'ébauche,
chacun desdits rabats partant de I'un desdits
panneaux et étant pliable par rapport a celui-ci le
long de lignes de pliage (26, 27, 28 et 29) au
niveau des jonctions entre eux, les rabats étant
séparés les uns des autres par des fentes (31, 32,
33 et 34) qui s'étendent depuis les bords margi-
naux des rabats de maniére seulement partielle
vers les lignes de pliage (26, 27, 28 et 29) au
niveau de la jonction entre les rabats et les
panneaux pour définir, entre les parties non
fendues des rabats et les lignes de pliage au
niveau des jonctions entre les panneaux et les
rabats, des zones de gousset (35, 36, 37 et 39)
dont chacune;, lorsque la structure terminale est -
formée par le pliage vers I'intérieur des rabats (22,
23, 24 et 25) vers les panneaux, se trouve entre
une paire adjacente desdits rabats pour fermer
hermétiquement le coin entre elles, et en ce que
chacune des zones de gousset est comprimée
dans I'étape de découpage a |'emporte-piéce pour
avoir une épaisseur ne dépassant pas la moitié de
I‘épaisseur de I'ébauche, afin de réduire I'épais-
seur des coins de la structure terminale & auto-
fermeture hermétique.

2. Boite comme revendiquée dans la revendica-
tion 1, caractérisée en ce que les surfaces oppo-
sées du polystyréne expansé sont équipées de
minces couches de matiére polymére non expan-
sée.

3. Boite comme revendiquée dans la revendica-
tion 2 dans laqueile la matiére polymére non
expansée est du polyéthyléne.

4. Boite comme revendiquée dans I'une quel-
conque des revendications 1 4 3, caractérisée en
ce que le bord marginal extérieur de l'un des
rabats de structure terminale comporte des zones
entaillées (25a, 25b) qui sont alignées avec une
paire (36, 35) des rabats des zones de gousset
repliées et qui viennent en contact avec cette zone
de gousset repliée pour rigidifier la structure
terminale a auto-fermeture hermétique de la
boite.

5. Ebauche moulée sous pression (11) pour étre
formée en une boite seion I'une queiconque des
revendications 1 a 4.
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