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Description

[0001] The presentinvention relates to a carton blank
for producing a paper or paperboard-based packaging
of a type commonly referred to as a gable top carton.
The present invention also relates to a gable top carton
produced from such a blank.

[0002] Gable top cartons are commonly used to dis-
tribute pourable products, such as pourable bulk prod-
ucts and liquid consumable products, e.g. dairy products,
such as milk, or fruit juices, see for example
EP1584563A1. Gable top cartons are produced from a
laminate packaging material, which typically comprises
a multi-ply paper or paperboard sheet on which is lami-
nated one or a plurality of barrier layers for holding the
liquid and/or prevent migration of air and flavour degrad-
ing substances through the paperboard. A barrier layer
may typically comprise a polyethylene or an aluminium
layer.

[0003] In production of the carton, the laminate pack-
aging material is cut to form a substantially rectangular
blank, whichis folded, filled and sealed to form the carton.
[0004] Tofacilitate folding of the carton blank, the blank
comprises crease lines. As is known in the art, a crease
line is an embossed or impressed depression on one
side of the paperboard with a corresponding raised ridge
or welt on the other side forming a line along which the
paperboard is structurally weakened and along which the
paperboard will bend or fold in a controlled manner when
pressure is applied.

[0005] When laying out the crease lines on the carton
board, attention must be given to the corner positions, i.
e. the positions on the blank that form the corners of the
carton when the blank is folded. In particular, in order to
obtain well-defied corners, special attention must be giv-
en to how the crease lines approach and connect to the
corner positions. This is especially the case for cartons
having a geometry that is more complex than the strict
rectangular, block-shape geometry.

[0006] The present invention relates to this problem
and provides a carton blank having crease lines that has
been found to provide well-defined top corners, especial-
ly the top corners of the front side of the carton.

[0007] In the following description, "longitudinal™ will
be used to designate a direction that is substantially par-
allel to side edges of the carton blank, and "transverse"
will be used to designate a direction that is substantially
parallel to top and bottom edges of the carton blank. "Di-
agonal" will be used to designate a direction that forms
an angel of substantially 45° to the bottom, side and top
edges.

[0008] The presentdisclosure relates to a carton blank
comprising a plurality of panels configured to form a gable
top carton by folding, wherein each of the plurality of pan-
els comprises a wall section sub-panel and a top-closure
sub-panel, wherein the carton blank comprises a longi-
tudinal crease line section defining a border between two
neighbouring top-closure sub-panels, on which longitu-

10

15

20

25

30

35

40

45

50

55

dinal crease line section is located a top corner position
configured to form a top corner of the carton when the
carton blank is folded, wherein the carton blank also com-
prises a transverse crease line forming a border between
one of said neighbouring top-closure sub-panels and a
neighbouring wall section sub-panel of the carton blank,
wherein said border terminates at the top corner position,
and wherein the carton blank further comprises a diag-
onal crease line arranged in said one of said neighbouring
top-closure sub-panels, which diagonal crease line de-
fines a folding line terminating at the top corner position.
[0009] In such carton blanks, it may be difficult to con-
vert the top corner position to a well-defined top corner
in the folded carton. This may especially be the case
when the border defined by the transverse crease line,
when terminating at the top corner position, forms an
obtuse angle with the longitudinal crease line section.
[0010] However, it has been found that a well-defined
top corner position can be obtained by arranging the fold-
ing line defined by the diagonal crease line such that the
folding line, when terminating at the top corner position,
forms an angle of at 70°, more preferably at least 80°,
and even more preferably at least 90°, e.g. 90°, with the
longitudinal crease line section.

[0011] Therefore, according to a first example aspect,
the present invention provides a carton blank comprising
a plurality of panels configured to form a gable top carton
by folding, each of the plurality of panels comprising a
wall section sub-panel and a top-closure sub-panel.
[0012] The carton blank comprises a longitudinal
crease line section defining a border between two neigh-
bouring top-closure sub-panels, on which longitudinal
crease line section is located a top corner position con-
figured to form a top corner of the carton when the carton
blank is folded.

[0013] The carton blank also comprises a transverse
crease line forming a border between one of said neigh-
bouring top-closure sub-panels and a neighbouring wall
section sub-panel of the carton blank, wherein said bor-
der terminates at the top corner position.

[0014] The carton blank further comprises a diagonal
crease line arranged in said one of said neighbouring
top-closure sub-panels, which diagonal crease line de-
fines a folding line terminating at the top corner position.
[0015] When terminating at the top corner position, the
folding line forms an angle of at least 70° with the longi-
tudinal crease line section.

[0016] In alternative embodiments, the angle formed
between the longitudinal crease line section and the fold-
ing line defined by diagonal crease line at the top corner
position may be any one of: at least 80°, at least 90°, e.
g. 90°.

[0017] Accordingtoafirstaspect, the presentinvention
provides a carton blank configured to form a gable top
carton by folding, the carton blank comprising a first, a
second, a third, a fourth and a fifth panel, each compris-

ing:
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- afirst sub-panel configured to form part of a bottom
closure of the carton;

- asecond sub-panel neighbouring the first sub-panel
and configured to form a wall section of the carton;
and

- athird sub-panelneighbouring the second sub-panel
and configured to form part of a top closure of the
carton,

wherein the carton blank comprises:

- afirstlongitudinal crease line section defining a bor-
der between the third sub-panel of the first panel and
the third sub-panel of the second panel;

- asecond longitudinal crease line section defining a
border between the third sub-panel of the second
panel and the third sub-panel of the third panel;

- athird longitudinal crease line section defining a bor-
der between the third sub-panel of the third panel
and the third sub-panel of the fourth panel; and

- a fourth longitudinal crease line section defining a
border between the third sub-panel of the fourth pan-
el and the third sub-panel of the fifth panel,

wherein the second panel comprises:

- atransverse crease line defining a border between
the second sub-panel and the third sub-panel of the
second panel, the border extending across the sec-
ond panel between a first top corner position located
on the first longitudinal crease line section and a sec-
ond top corner position located on the second lon-
gitudinal crease line section, which first top corner
position is configured to form a first top corner of the
carton, and which second top corner position is con-
figured to form a second top corner of the carton; and

- afirst diagonal crease line of the second panel de-
fining a folding line in the third sub-panel of the sec-
ond panel terminating at the second top corner po-
sition;

and wherein the fourth panel comprises:

- atransverse crease line defining a border between
the second sub-panel and the third sub-panel of the
fourth panel, the border extending across the fourth
panel between a third top corner position located on
the third longitudinal crease line section and a fourth
top corner position located on the fourth longitudinal
crease line section, which third top corner position
is configured to form a third top corner of the carton,
and which fourth top corner position is configured to
form a fourth top corner of the carton; and

- afirstdiagonal creaseline ofthe fourth panel defining
afolding line in the third sub-panel of the fourth panel
terminating at the third top corner position;

wherein the folding line defined by the first diagonal
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crease line of the second panel, when terminating at the
second top corner position, forms an angle of at least 70°
with the second longitudinal crease line section, and
wherein the folding line defined by the first diagonal
crease line of the fourth panel, when terminating at the
third top corner position, forms an angle of at least 70°
with the third longitudinal crease line section.

[0018] Each of the angle formed between the first di-
agonal crease line of the second panel and the second
longitudinal crease line section and the angle formed be-
tween the first diagonal crease line of the fourth panel
and the third longitudinal crease line section, may be any
one of: at least 80°, at least 90° and 90°.

[0019] The angle formed between the first diagonal
crease line of the second panel and the second longitu-
dinal crease line section may be equal to the angle
formed between the first diagonal crease line of the fourth
panel and the third longitudinal crease line section.
[0020] Thefirstdiagonal crease line of the second pan-
el may comprise a diagonal crease line section having a
convex side facing the transverse crease line of the sec-
ond panel, and the first diagonal crease line of the fourth
panel may comprise a diagonal crease line section hav-
ing a convex side facing the transverse crease line of the
fourth panel.

[0021] The second panel may comprise a transverse
gable crease line defining a border between a top gusset
sub-sub-panel and a gable seal sub-sub-panel of the
third sub-panel of the second panel and the folding line
defined by the first diagonal crease line of the second
panel may extend between the transverse gable crease
line of the second panel and the second top corner po-
sition. Also, the fourth panel may comprise a transverse
gable crease line defining a border between a top gusset
sub-sub-panel and a gable seal sub-sub-panel of the
third sub-panel of the fourth panel, and the folding line
defined by the first diagonal crease line of the fourth panel
may extend between the transverse gable crease line of
the fourth panel and the third top corner position.
[0022] The border defined by the transverse crease
line of the second panel, when terminating at the second
top corner position, may form an obtuse angle with the
second longitudinal crease line section, and the border
defined by the transverse crease line of the fourth panel,
when terminating at the third top corner position, may
form an obtuse angle with the third longitudinal crease
line section.

[0023] The transvers crease line of the second panel
may terminate at the second top corner position in an arc
having a first radius of curvature, the transvers crease
line of the fourth panel may terminate at the third top
corner position in an arc having said first radius of cur-
vature, the first diagonal crease line of the second panel
may terminate at the second top corner position in an arc
having a second radius of curvature, the first diagonal
crease line of the fourth panel may terminate at the third
top corner position in an arc having said second radius
of curvature, and said second radius of curvature may
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be less than said first radius of curvature.

[0024] The second radius of curvature may be any one
of: 20%-80% of the first radius of curvature; 40%-60% of
the first radius of curvature; and 45%-55% of the first
radius of curvature.

[0025] Said arc of the first diagonal crease line of the
second panel may have a centre of curvature located on
said second longitudinal crease line section, and said arc
of the first diagonal crease line of the fourth panel may
have a centre of curvature located on said third longitu-
dinal crease line section.

[0026] Said arcofthe transverse crease line ofthe sec-
ond panel may have a centre of curvature located in the
second panel at a lateral distance from said second lon-
gitudinal crease line section, and said arc of the trans-
verse crease line of the fourth panel may have a centre
of curvature located in the fourth panel at a lateral dis-
tance from said third longitudinal crease line section,
wherein said lateral distance may be within the range of
40% to 90% of the first radius of curvature.

[0027] The second panel may comprise a second di-
agonal crease line defining a folding line in the third sub-
panel terminating at the first top corner position and form-
ing an angle of at least 70° with the first longitudinal
crease line section, and the fourth panel may comprise
a second diagonal crease line defining a folding line in
the third sub-panel terminating at the fourth top corner
position and forming an angle of at least 70 °with the
fourth longitudinal crease line section.

[0028] The second diagonal crease line of the second
panel may comprise a diagonal crease line section hav-
ing a convex side facing the transverse crease line of the
second panel, and the second diagonal crease line of
the fourth panel may comprise a diagonal crease line
section having a convex side facing the transverse
crease line of the fourth panel.

[0029] The angle formed between the second diagonal
crease line of the second panel and the first longitudinal
crease line section may be equal to the angle formed
between the second diagonal crease line of the fourth
panel and the fourth longitudinal crease line section.
[0030] According to a second aspect, the present in-
vention provides a gable top carton produced from a car-
ton blank as disclosed above.

[0031] Above-discussed preferred and/or optional fea-
tures of each aspect may be used, alone or in appropriate
combination, in the other aspects of the invention.
[0032] Following drawings are appended to facilitate
the understanding of the invention:

Fig. 1 is a plane view of an embodiment of a carton
blank according to the first aspect of the invention.

Figs. 2a, 2b, 3a and 3b are detail views of the carton
blank according to Fig. 1.

Figs. 4 and 5 are detail views of a carton blank ac-
cording to one embodiment of the invention.
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Fig. 6is a perspective view of a carton in accordance
with a first embodiment of the present invention.

Figs. 7 and 8 are side views of the carton according
to Fig. 6.

Figs. 9-11 are plane views of further embodiments
of carton blanks according to the invention.

Figs. 12a and 12b are detailed plane views of a fur-
ther embodiment of carton blank according to the
invention.

Figs. 13a and 13b are detailed plane views of yet a
further embodiment of carton blank according to the
invention.

[0033] In the following, embodiments of the invention
will be described in more detail with reference to the draw-
ings. However, itis specifically intended that the invention
is not limited to the embodiments and illustrations con-
tained herein but includes modified forms of the embod-
iments including portions of the embodiments and com-
binations of elements of different embodiments as come
within the scope of the following claims.

[0034] In the drawings, like reference numerals have
been used to indicate common parts, elements or fea-
tures unless otherwise explicitly stated or implicitly un-
derstood from the context.

[0035] An embodiment of a carton blank 10 according
to the invention is shown in Fig. 1. The blank 10 is shown
with the surface configured to form the outside surface
of the carton facing the viewer.

[0036] The blank 10 is made from a suitable package
material, such as a multi-ply paper or paperboard sheet
on which is laminated one or a plurality of barrier layers
for holding content, e.g. a liquid, and/or prevent migration
of air and flavour degrading substances through the
sheet. At least portions of the blank may be coated with
alayer of thermoplastic material allowing a carton formed
from the blank to be sealed by plastic welding.

[0037] The blank 10 is substantially rectangular and
comprises a first, bottom edge 11, a second, top edge
12 and parallel, third and fourth, side edges 13, 14. The
side edges 13 and 14 are rectilinear, whereas the top
and bottom edges 11 and 12 have an irregular shape.
The blank 10 also comprises a plurality of crease lines
defining folding lines along which the blank 10 is config-
ured to be folded when formed into the carton.

[0038] In this description, "longitudinal” will be used to
designate a direction that is substantially parallel to the
side edges 13 and 14, i.e. substantially vertical in Fig. 1,
and "transverse" will be used to designate a direction that
is substantially parallel to the top and bottom edges 11
and 12, i.e. substantially horizontal in Fig. 1. "Diagonal”
will be used to designate a direction that is at an angel
of substantially 45° to the bottom, side and top edges
11-14.
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[0039] The blank 10 comprises five panels, P1-P5,
separated by longitudinal crease lines 20, 21, 22 and 23
defining folding lines extending across the panel 10 from
the bottom edge 11 to the top edge 12. Consequently,
the longitudinal crease lines 20, 21, 22 and 23 divide the
bottom and top edges 11, 12 into sub-sections 11a, 11b,
11c, 11d, 11e and 12a, 12b, 12¢, 12d, 12e, respectively.
[0040] Each panel P1-P5 comprises a first sub-panel
110, 210, 310, 410, 510 forming a bottom-closure sub-
panel, a second sub-panel 120, 220, 320, 420, 520 form-
ing a wall section sub-panel, and a third sub-panel 130,
230, 330, 430, 530 forming a top-closure sub-panel. The
bottom closure sub-panels 110, 210, 310, 410 and 510
are configured to form a bottom closure of the carton and
the top-closure sub-panels 130, 230, 330, 430, 530 a top
closure of the carton. The wall section sub-panel 120 of
the first panel P1 is configured to form a back wall of the
carton and the wall section sub-panel 320 of the third
panel P3 a front wall. The wall sections sub-panels 220
and 420 of the second and fourth panels P2, P4 are con-
figured to form side walls of the carton. The fifth panel
P5 is configured to be attached to an inside surface of
the first panel P1 adjacent the side edge 13 when the
carton is formed.

[0041] Theblank 10 displays positions TC1, TC2, TC3,
TC4, BC1, BC2, BC3 and BC4 defining top and bottom
corners of the carton when formed (see Figs. 6-8).
[0042] Each longitudinal crease line 20, 21, 22 and 23
comprises a first longitudinal crease line section 20a,
21a, 22a, 23a extending between the bottom edge 11
and the bottom corner position BC1,BC2, BC3, and BC4,
respectively. Each longitudinal crease line 20, 21, 22 and
23 also comprises a second longitudinal crease line sec-
tion 20b, 21b, 22b, 23b extending between the bottom
corner position BC1, BC2, BC3, BC4 and the top corner
position TC1, TC2, TC3, and TC4, respectively, and a
third longitudinal crease line section 20c, 21c, 22c, 23c
extending between the top corner position TC1, TC2,
TC3, TC4 and the top edge 12. In the present embodi-
ment, the longitudinal crease lines 20, 21, 22 and 23 are
continuous, i.e. uninterrupted, and extend vertically
across the blank 10 between the bottom edge 11 and the
top edge 12. In alternative embodiments, however, the
longitudinal crease lines 20, 21, 22, 23 need not be con-
tinuous or rectilinear, and/or the longitudinal crease line
sections 20b, 21b, 22b, 23b may be arranged to accom-
modate corner panel sections between the wall section
sub-panel 120, 220, 320, 420 and 520.

[0043] The first panel P1 comprises a bottom crease
line 140 extending from the position BC1 to a position on
the side edge 13 level to BC1. In other words, the bottom
crease line 140 extends transversely across the panel
P1 in a direction which is orthogonal to the side edge 13
and to the longitudinal crease line 20. The bottom crease
line 140 forms a border between the bottom-closure sub-
panel 110 and the wall section sub-panel 120 of the pan-
el. Further, the first panel P1 comprises a top crease line
150 extending from the position TC1 to a position on the
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side edge 13 that is level or substantially level to TC1.
Consequently, in the present embodiment the top crease
line 150 extends transversely across the panel P1 in a
direction which is substantially orthogonal to the side
edge 13 and to the longitudinal crease line 20, i.e. parallel
to the bottom crease line 140. However, in alternative
embodiments the top crease line 150 need notbe parallel
to the bottom crease line 140. The top crease line 150
forms a border between the wall section sub-panel 120
and the top-closure sub-panel 130.

[0044] The bottom-closure sub-panel 110 comprises
aflap 111 which assists in securing a safe closure of the
bottom of the carton. Within the art of carton production,
the function of such flaps is known as such and the flap
111 will not be discussed further here.

[0045] Thetop-closure sub-panel 130 comprises atop-
fin crease line 131 extending transversely across the
panel P1 parallel to the top crease line 150, i.e. in a di-
rection which is orthogonal to the side edge 13 and to
the longitudinal crease line 20. The top-fin crease line
131 defines a folding line forming a border between a
roof sub-sub-panel 132 and a top-fin sub-sub-panel 133
of the top-closure sub-panel 130. In the present embod-
iment, the top edge sub-section 12a is slightly convex,
thus providing a curved, convex top fin in the carton fold-
ed from the blank 10. However, the top edge sub-section
12a may be rectilinear, concave or any other shape.
[0046] The panel P1 comprises disposal crease lines
160a, 160b extending transversally across the lower part
of the wall section sub-panel 120. As is known in the art,
disposal crease lines are not activated when the carton
is folded from the blank 10 during filling but are activated
by a user during disposal of the carton when empty. In
particular, as is known in the art, disposal crease lines
are configured to facilitate folding the empty carton to a
flat shape, thus ensuring space efficient disposal.
[0047] The second panel P2 comprises a bottom
crease line 240 extending transversely across the panel
P2 between positions BC1 and BC2. BC1 and BC2 are
level, i.e. arranged along a line which is orthogonal to the
longitudinal crease lines 20 and 21. Consequently, the
bottom crease line 240 extends transversely across the
panel P2 in a direction which is orthogonal to the longi-
tudinal crease lines 20 and 21. The bottom crease line
240 forms a border between the bottom-closure sub-pan-
el 210 and the wall section sub-panel 220.

[0048] The second panel P2 further comprises a trans-
verse top crease line 250 extending across the panel P2
between positions TC1 and TC2 and defining a folding
line forming a border between the wall section sub-panel
220 and the top closure sub-panel 230. The top crease
line 250 is not rectilinear as the corresponding crease
line 150 of panel P1 but curved. Starting from the position
TCA1, the top crease line 250 initially extends generally
orthogonally from the longitudinal crease line 20 and then
curves towards the bottom edge 11 of the carton blank.
Approximately midway between the longitudinal crease
lines 20 and 21, the top crease line 250 transitions from
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bending downwards to bending upwards, terminating at
the position TC2 in an arc 250’ having a radius of curva-
ture R1 and a convex side facing the second sub-panel
220, which arc 250’ forms an obtuse angle o with the
longitudinal crease line section 21c, i.e. an angle within
the interval of 90° to 180° (see Figs. 2a and 3a). Conse-
quently, the transverse top crease line 250 comprises a
first section 250a having a convex side facing the top
edge 12, i.e. upwards, and a second section 250b having
aconvex side facing the bottom edge 11, i.e. downwards,
which first section 250a connects to the longitudinal
crease line 20 at a right angle, and which second section
250b connects to the longitudinal crease line 21 upwardly
inclining.

[0049] The bottom-closure sub-panel 210 comprises
a first diagonal crease line 211 extending between posi-
tion BC1 and a position adjacent the bottom edge sub-
section 11b midway between the longitudinal crease
lines 20 and 21. The bottom-closure sub-panel 210 also
comprises a second diagonal crease line 212 extending
between position BC2 and said position adj acent the
bottom edge sub-section 11b midway between longitu-
dinal crease lines 20 and 21, thus intercepting the first
diagonal crease line 211 in this position. The diagonal
crease lines 211 and 212 form folding lines that assist
folding of the bottom-closure sub-panel 210 when the
bottom closure of the carton is formed.

[0050] The top-closure sub-panel 230 comprises a
transverse gable crease line 231 extending transversely
across the panel P2 defining a folding line forming a bor-
der between a top gusset sub-sub-panel 232 and a gable
seal sub-sub-panel 233 of the top-closure sub-panel 230.
[0051] The top gusset sub-sub-panel 232 comprises a
second diagonal crease line 234 extending between po-
sition TC1 and a position on the transverse gable crease
line 231 midway between the longitudinal crease lines
20 and 21. The top gusset sub-sub-panel 232 also com-
prises a first diagonal crease line 235 extending between
position TC2 and said position on the transverse gable
crease line 231 midway between the longitudinal crease
lines 20 and 21, thus intercepting the second diagonal
crease line 234 in this position.

[0052] The second diagonal crease line 234 is rectilin-
ear. However, the first diagonal crease line 235 is curved
and comprises a first section 235a having a convex side
facing the longitudinal crease line section 21c and a sec-
ond section 235b having a concave side facing the lon-
gitudinal crease line section 21c. The first diagonal
crease line 235 transitions from said first section 235a to
said second section 235b adjacent the position TC2, ter-
minating in the position TC2 in an arc 235’ having a con-
vex side facing the transverse crease line 250 and a ra-
dius of curvature R2 (see Figs. 2a and 3a).

[0053] The gable seal sub-sub-panel 233 comprises a
longitudinal gable crease line 236 extending between the
transverse gable crease line 231 and the top edge sub-
section 12b parallel to and equidistant the longitudinal
crease lines 20 and 21. In other words, the longitudinal
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gable crease line 236 extends vertically from the position
on the transverse gable crease line 231 where the diag-
onal crease lines 234 and 235 intercept each other.
[0054] As thefirst panel P1, the second panel P2 com-
prises disposal crease lines 260a-260e which are con-
figured to be activated by a user during disposal of the
carton when empty.

[0055] The third panel P3 comprises a bottom crease
line 340 extending transversely across the panel P3 be-
tween positions BC2 and BC3. BC2 and BC3 are level,
i.e. arranged along a line which is orthogonal to the lon-
gitudinal crease lines 21 and 22. Consequently, the bot-
tom crease line 340 extends transversely across the pan-
el P3 in a direction which is orthogonal to the longitudinal
crease lines 21 and 22. The bottom crease line 340 de-
fines a folding line forming form a border between the
bottom-closure sub-panel 310 and the wall section sub-
panel 320 of the panel P3. The third panel P3 is free from
a crease line defining a folding line forming a border be-
tween the wall section sub-panel 320 and the top-closure
sub-panel 330. Therefore, in the carton resulting from
folding the blank 10 there is no distinct border between
the wall section sub-panel 320 and the top-closure sub-
panel 330. Instead, the wall section sub-panel 320 and
the top-closure sub-panel 330 will continuously transition
into each other and merge in a border region.

[0056] Thetop-closure sub-panel 330 comprises atop-
fin crease line 331 extending transversely across the
panel P3 in a direction which is orthogonal to the longi-
tudinal crease lines 21 and 22, i.e. parallel to the bottom
crease line 340. The top-fin crease line 331 defines a
folding line forming a border between a roof sub-sub-
panel 332 and a top-fin sub-sub-panel 333 of the top-
closure panel 330. The roof sub-sub-panel 332 is provid-
ed with a circular through-going opening 334 for receiving
a pour spout fitment. As in panel P1, the top edge sub-
section 12c¢ is slightly convex, thus providing a curved,
convex top fin in the carton folded from the blank 10.
[0057] The fourth panel P4 is essentially a mirrorimage
of the second panel P2. Consequently, the fourth panel
P4 comprises a bottom crease line 440 extending trans-
versely across the panel P4 between positions BC3 and
BC4. BC3 and BC4 are level, i.e. arranged along a line
which is orthogonal to the longitudinal crease lines 22
and 23. Consequently, the bottom crease line 440 ex-
tends transversely across the panel P4 in a direction
which is orthogonal to the longitudinal crease lines 22
and 23. The bottom crease line 440 forms a border be-
tween the bottom-closure sub-panel 410 and the wall
section sub-panel 420.

[0058] The fourth panel P4 further comprises a trans-
verse top crease line 450 extending across the panel P4
between positions TC3 and TC4 and defining a folding
line forming a border between the wall section sub-panel
420 and the top closure sub-panel 430. The top crease
line 450 is curved in the same manner as the top crease
line 250 of panel P2. Consequently, starting from the po-
sition TC4, the top crease line 450 initially extends gen-
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erally orthogonally from the longitudinal crease line 23
and then curves towards the bottom edge 11 of the carton
blank. Approximately midway between the longitudinal
crease lines 22 and 23, the top crease line 450 transitions
from bending downwards to bending upwards, terminat-
ing at the position TC3 in an arc 450’ having a radius of
curvature R1 and a convex side facing the second sub-
panel 420, which arc 450’ forms an obtuse angle o with
the longitudinal crease line section 22¢ (see Figs. 2b and
3b). Consequently, the transverse top crease line 450
comprises a first section 450a having a convex side fac-
ing the top edge 12, i.e. upwards, and a second section
450b having a convex side facing the bottom edge 11, i.
e. downwards, which first section 450a connects to the
longitudinal crease line 23 at a right angle, and which
second section 450b connects to the longitudinal crease
line 22 upwardly inclining.

[0059] The bottom-closure sub-panel 410 comprises
a first diagonal crease line 411 extending between posi-
tion BC3 and a position adjacent the bottom edge sub-
section 11d midway between the longitudinal crease
lines 22 and 23. The bottom-closure sub-panel 410 also
comprises a second diagonal crease line 412 extending
between position BC4 and said position adjacent the bot-
tom edge sub-section 11d midway between longitudinal
creaselines 22 and 23, thus intercepting the firstdiagonal
crease line 411 in this position. The diagonal crease lines
411 and 412 form folding lines that assist folding of the
bottom-closure sub-panel 410 when the bottom closure
of the carton is formed.

[0060] The top-closure sub-panel 430 comprises a
transverse gable crease line 431 extending transversely
across the panel P4 defining a folding line forming a bor-
der between a top gusset sub-sub-panel 432 and a gable
seal sub-sub-panel 433 of the top-closure sub-panel 430.
[0061] The top gusset sub-sub-panel 432 comprises a
second diagonal crease line 434 extending between po-
sition TC4 and a position on the transverse gable crease
line 431 midway between the longitudinal crease lines
22 and 23. The top gusset sub-sub-panel 432 also com-
prises a first diagonal crease line 435 extending between
position TC3 and said position on the transverse gable
crease line 431 midway between the longitudinal crease
lines 22 and 23, thus intercepting the second diagonal
crease line 434 in this position.

[0062] The second diagonal crease line 434 is rectilin-
ear. However, the first diagonal crease line 435 is curved
and comprises a first section 435a having a convex side
facing the longitudinal crease line section 22¢ and a sec-
ond section 435b having a concave side facing the lon-
gitudinal crease line section 22c. The first diagonal
crease line 435 transitions from said first section 435a to
said second section 435b adjacent the position TC3, ter-
minating at the position TC3 in an arc 435’ having a con-
vex side facing the transverse crease line 450 and a ra-
dius of curvature R2 (see Figs. 2b and 3b).

[0063] The gable seal sub-sub-panel 433 comprises a
longitudinal gable crease line 436 extending between the
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transverse gable crease line 431 and the top edge sub-
section 12d parallel to and equidistant the longitudinal
crease lines 22 and 23. In other words, the longitudinal
gable crease line 436 extends vertically from the position
on the transverse gable crease line 431 where the diag-
onal crease lines 434 and 435 intercept each other.
[0064] As the second panel P2, the fourth panel P4
comprises disposal crease lines 460a-460e which are
configured to be activated by a user during disposal of
the carton when empty.

[0065] Inthefifth panel P5, two co-linear bottom crease
lines 540a, 540b define a folding line extending across
the panel P5, which folding line is co-linear to the bottom
crease lines 140, 240, 340 and 440 in panels P1-P4 and
forms a border between the bottom-closure sub-panel
510 and the wall section sub-panel 520 of panel P5. Also,
two co-linear top crease lines 550a, 550b define a folding
line which is generally co-linear to the top crease line 150
of the first panel P1, which folding line forms a border
between the body sub-panel 520 and the top-closure
sub-panel 530. Furthermore, two co-linear top-fin crease
lines 531a, 531b define a folding line which is generally
co-linear to the top-fin crease lines 131 and 331 of panels
P1 and P3, which folding line forms a border between a
roof sub-sub-panel 532 and a top-fin sub-sub-panel 533
of the top-closure sub-panel 530.

[0066] In the present embodiment, the border defined
by the transverse crease line 250 of the second panel
P2, when terminating at the second top corner position
TC2, forms an obtuse angle o of approximately 140° with
the second longitudinal crease line section 21c. Also, the
border defined by the transverse crease line 450 of the
fourth panel P4, when terminating at the third top corner
position TC3, forms an obtuse angle o of approximately
140° with the third longitudinal crease line section 22c.
The folding line defined by the first diagonal crease line
235 of the second panel P2, when terminating at the sec-
ond top corner position TC2, forms an angle 3 of approx-
imately 90° with the second longitudinal crease line sec-
tion 21c. Likewise, the folding line defined by the first
diagonal crease line 435 of the fourth panel P4, when
terminating at the third top corner position TC3, forms an
angle B of approximately 90° with the third longitudinal
crease line section 22c. In alternative embodiments, the
angle p formed between the first diagonal crease line 235
of the second panel P2 and the second longitudinal
crease line section 21c and the angle 3 formed between
the first diagonal crease line 435 of the fourth panel P4
and the third longitudinal crease line section 22¢, may
be any one of at least 80° and at least 90°, e.g. 90° as
in the embodiment shown in Fig. 1.

[0067] Ithasbeenfoundthatusing this diagonalcrease
line configuration, predictable and precise folding of the
carton blank in the area surrounding the top corners po-
sitions TC2 and TC3 can be achieved.

[0068] As discussed above, the arc 250’ of the trans-
verse crease line 250 of the second panel P2 and the
arc 450’ of the transverse crease line 450 of the fourth
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panel P4 both have a radius of curvature R1 (see Figs
2a, 2b, 3a and 3b). Also, the arc 235’ of the diagonal
crease line 235 of the second panel P2 and the arc 435’
of the diagonal crease line 435 of the fourth panel P4
both have a radius of curvature R2. The radius of curva-
ture R2 of the arcs 235’ and 435’ is smaller than the radius
of curvature R1 of the arcs 250’ and 450°.

[0069] The second radius of curvature R2 may be with-
in the range of 20%-80% of the first radius of curvature
R1, e.g. within the range of 40%-60% of the first radius
of curvature R1, or 45%-55% of the first radius of curva-
ture R1. In one embodiment, show in Figs. 4 and 5, R1
is 14 mm and R2 is 6 mm.

[0070] The arc 235’ may have a centre located on the
longitudinal crease line section 21¢, and the arc 435’ may
have a centre located on the longitudinal crease line sec-
tion 22c, as is shown if Figs. 4 and 5. This will make the
diagonal crease lines 235 and 435 connect to the top
corner position TC2 and TC3, respectively, at a right an-
gle, which has been found to result in particularly precise
folding of the carton blank.

[0071] The arc 250’ may have a centre located in the
second panel P2 at a lateral distance D from the longi-
tudinal crease line section 21c, and the arc 450’ may
have a centre located in the fourth panel P4 at the same
lateral distance D from the longitudinal crease line sec-
tion 22c. The lateral distance D may be within the range
of 40%-90% of the first radius of curvature R1. In the
embodiment shown in Figs. 4 and 5, the centre of the arc
250’ and 450’ is located at a lateral distance D of approx-
imately 11 mm from the longitudinal crease line section
21c and 22c respectively.

[0072] A method of forming a carton from the carton
blank 10 discussed above is as follows. After the blank
of Fig. 1 has been produced, the fifth panel P5 is sealed
to the inside wall of panel P1 to form a sleeve open at
both ends. This sleeve is subsequently bottom-sealed,
by folding inwards of the first sub-panels 110, 210, 310,
410 and 510 and sealing of the same, to produce an
open-topped, bottom-sealed carton. A pour spout fitment
(see Figs. 6 and 7) is lowered into the open top of the
carton and is introduced into the opening 334 from inside
the carton until a flange thereof abuts the inside surface
of the sub-panel 330 round the opening 334, whereupon
the flange is sealed to the innermost layer of the sub-
panel 330 around the opening. The still open-topped car-
ton is then filled with the liquid to be packaged.

[0073] The sub-panels 130, 230, 330,430 and 530 are
then folded-in and sealed to each other to provide a
sealed top closure of the carton.

[0074] Figs. 6-8 show a carton 600 formed from the
blank 10 illustrated in Fig. 1. The carton 600 comprises
top and bottom corners TC1’, TC2’, TC3’, TC4’, BC1’,
BC2’, BC3’ and BC4’ defined by corresponding top and
bottom corner positions TC1, TC2, TC3, TC4,BC1,BC2,
BC3 and BC4 of the blank 10 (see Fig. 1). Between the
top corners TC1’, TC2’, TC3’, TC4’ and the bottom cor-
ners BC1’, BC2’, BC3', BC4’ the carton 600 has a gen-
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erally rectangular or square cross-section.

[0075] The carton 600 comprises abottom closure 602
formed from the sub-panels 110, 210, 310,410 and 510.
The carton 600 further comprises a back wall section 610
formed from the sub-panel 120 and a front wall section
606 formed from the sub-panel 320. The carton 600 also
comprises a first side wall section 604 formed from the
sub-panel 220 and a second side wall section 608 formed
from the sub-panel 420.

[0076] The carton 600 also comprises a top closure
612 formed from the sub-panels 130, 230, 330, 430 and
530. The top closure 612 comprises a back roof section
614 formed from the sub-sub-panel 132 and a front roof
section 616 formed from the sub-sub-panel 332. The top
closure 612 also comprises a first gable section 618
formed from a section of sub-sub-panel 232 delimited by
crease lines 234 and 235, and a second gable section
620 formed from a section of sub-sub-panel 432 delim-
ited by crease lines 434 and 435. The top closure 612
further comprises a top fin 622 where the sub-panels
130, 230, 330, 430 and 530 are sealed to each other and
a pour spout 624 arranged in the through-going opening
334 in sub-sub-panel 332.

[0077] Asthereisno crease line between the sub-pan-
els 320 and 330 of the third panel P3 (see Fig. 1), the
front wall section 606 is continuous with the front roof
section 616 via a curved transition area T. In such em-
bodiments, it may be challenging to obtain distinct for-
mation of the second and third top corners TC2'and TC3’
as folding of the carton material along unwanted folding
lines may occur. However, by designing each diagonal
crease line 235 and 435 such that it terminates in the
corner position TC2, TC3 in an arc 235, 435’ having a
convex side facing the transverse crease line 250, 450
and a radius of curvature R2 being larger than the radius
of curvature R1 of the transverse crease line 250, 450
(see Figs. 2 and 3), precise folding of the carton material
can be achieved. It is to be understood, however, that
this design of the diagonal crease line 235 and 435 is
equally suitable for cartons having a crease line separat-
ing the front wall section 606 and the front roof section
616. Consequently, in alternative embodiments, the front
wall section and the front roof section may be separated
by a transverse crease line, e.g. as is shown in Fig. 9.
[0078] A further embodiment of a carton blank 30 ac-
cording to the invention is shown in Fig. 9. The carton
blank 30 differs from the carton blank 10 of Fig. 1 only in
that the third panel P3 of the blank 30 comprises a trans-
verse crease line 350 extending across the panel P3 be-
tween positions TC2 and TC3 and defining a folding line
forming a border between the wall section sub-panel 320
and the top closure sub-panel 330.

[0079] Yet a further embodiment of a carton blank 40
according to the invention is shown in Fig. 10. The carton
blank 40 differs from the carton blank 10 of Fig. 1 in that
the transverse crease lines 250 and 450 terminate at the
corner positions TC1 and TC4, respectively, in the same
manner as they terminate at the corner positions TC2



15 EP 4 028 331 B1 16

and TC3. Also, the carton blank 40 differs from the carton
blank 10 of Fig. 1 in that the diagonal crease lines 234
and 434 terminate in the top corner position TC1 and
TC4 in the same manner as the diagonal crease lines
235 and 435 terminate at the top corner positions TC2
and TC3, respectively. Consequently, the transverse
crease line 250 terminates at TC1 in an arc 250" having
a radius of curvature R1 and a convex side facing the
second sub-panel 220. Also, the diagonal crease line 234
terminates at the top corner position TC1 in an arc 234’
having a convex side facing the transverse crease line
250 and a radius of curvature R2 being larger than the
radius of curvature R1 of the arc 250" (see also Fig. 2).
Furthermore, the transverse crease line 450 terminates
at the top corner positions TC4 in an arc 450" having a
radius of curvature R1 and a convex side facing the sec-
ond sub-panel 420. Also, the diagonal crease line 434
terminates at the top corner position TC4 in an arc 434’
having a convex side facing the transverse crease line
450 and a radius of curvature R2 being larger than the
radius of curvature R1 of the arc 450" (see also Fig. 3).
[0080] Yet another embodiment of a carton blank 50
according to the invention is shown in Fig. 11. The carton
blank 50 differs from the carton blank 40 of Fig. 10 in that
the first panel P1 has no transverse crease line separat-
ing the wall section sub-panel 120 and the top-closure
sub-panel 130. Consequently, in the carton formed from
the blank 50, the back wall will be continuous with the
back roof section via a curved transition area in the same
manner as is the case for the front wall 606 and the front
roof section 616 of the carton 600 shown in Figs. 6-8.
[0081] It is understood that the above-discussed
curved sections 235a, 435b, 250b and 450b of the diag-
onal crease lines 235, 435 and the transverse crease
lines 250, 450 (see Figs. 2a and 2b) do not have to extend
all the way to the respective top corner positions. Figs.
12a and 12b show such an embodiment of a carton blank
where the diagonal crease lines 235, 435 and the trans-
verse crease lines 250, 450 each comprises a rectilinear
section 235c, 435¢, 250c, 450c arranged between the
curved section 235b, 435b, 250b, 450b and the respec-
tive top corner position TC2, TC3, which rectilinear sec-
tion 235c¢, 435c, 250c, 450c connect to the top corner
position TC2 and TC3, respectively.

[0082] It is also understood that the diagonal crease
lines 235, 435 and the transverse crease lines 250, 450
do not have to extend all the way to the respective top
corner positions. Figs. 13a and 13b show such an em-
bodiment of a carton blank where the diagonal crease
lines 235, 435 and the transverse crease lines 250, 450
terminate prior to reaching the respective top corner po-
sition TC2, TC3, but sufficiently close, i.e. within 0-5 mm,
to define a folding line extending to the top corner posi-
tion. For example, terminating the diagonal crease lines
235, 435 and the transverse crease lines 250, 450 e.g.
2 mm from the respective top corner position TC2, TC3
may still provide precise folding of the carton blank, al-
though extending the crease lines 235, 435, 250 and 450
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all the way to the top corner positions TC2, TC3 may be
preferable.

[0083] Although the subject of the present invention, i.
e. the design of the diagonal crease lines of the top-clo-
sure sub-panels of panels two and four, has been dis-
cussed based on specific carton blank and carton em-
bodiments, it is understood that the present invention
may be implemented in other types of carton blanks and
cartons. For example, the design of the diagonal crease
lines according to the invention may be implemented in
blanks and cartons having bottom closure configurations
other than shown in the illustrative embodiments, or in
blanks and cartons having dispensing means other than
the illustrated pour spout.

[0084] In the preceding specification, various aspects
of the invention have been described and discussed with
reference to the illustrative embodiments. For purposes
of explanation, specific numbers, systems and configu-
rations were set forth in order to provide a thorough un-
derstanding of the closure device and its workings. How-
ever, this specification is not intended to be construed in
a limiting sense. Various modifications and variations of
the illustrative embodiment, as well as other embodi-
ments of the closure device, which are apparentto person
skilled in the art to which the disclosed subject-matter
pertains, may lie within the scope of the presentinvention
as defined by the following claims.

Claims

1. A carton blank (10, 30, 40, 50) configured to form a
gable top carton (600) by folding, the carton blank
(10, 30, 40, 50) comprising a first (P1), a second
(P2), a third (P3), a fourth (P4) and a fifth (P5) panel,
each comprising:

- afirst sub-panel (110,210, 310,410, 510) con-
figured to form part of a bottom closure (602) of
the carton (600);

- a second sub-panel (120, 220, 320, 420, 520)
neighbouring the first sub-panel (110, 210, 310,
410, 510) and configured to form a wall section
(604, 606, 608, 610) of the carton (600); and

- a third sub-panel (130, 230, 330, 430, 530)
neighbouring the second sub-panel (120, 220,
320, 420, 520) and configured to form part of a
top closure (612) of the carton (600),

wherein the carton blank (10, 30, 40, 50) comprises:

- a first longitudinal crease line section (20c) de-
fining aborder between the third sub-panel (130)
of the first panel (P1) and the third sub-panel
(230) of the second panel (P2);

- a second longitudinal crease line section (21c)
defining a border between the third sub-panel
(230) of the second panel (P2) and the third sub-
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panel (330) of the third panel (P3);

- a third longitudinal crease line section (22c)
defining a border between the third sub-panel
(330) of the third panel (P3) and the third sub-
panel (430) of the fourth panel (P4); and

- a fourth longitudinal crease line section (23c)
defining a border between the third sub-panel
(430) of the fourth panel (P4) and the third sub-
panel (530) of the fifth panel (P5) (P4),

wherein the second panel (P2) comprises:

-atransverse crease line (250) defining a border
between the second sub-panel (220) and the
third sub-panel (230) of the second panel (P2),
the border extending across the second panel
(P2) between a first top corner position (TC1)
located on the first longitudinal crease line sec-
tion (20c) and a second top corner position
(TC2)located on the second longitudinal crease
line section (21c), which first top corner position
(TC1) is configured to form a first top corner
(TC1?’) of the carton, and which second top cor-
ner position (TC2) is configured to form a second
top corner (TC2’) of the carton; and

- afirst diagonal crease line (235) of the second
panel (P2) defining a folding line in the third sub-
panel (230) of the second panel (P2) terminating
at the second top corner position (TC2);

and wherein the fourth panel (P4) comprises:

-atransverse crease line (450) defining a border
between the second sub-panel (420) and the
third sub-panel (430) of the fourth panel (P4),
the border extending across the fourth panel
(P4) between a third top corner position (TC3)
located on the third longitudinal crease line sec-
tion (22c) and a fourth top corner position (TC4)
located on the fourth longitudinal crease line
section (23c), which third top corner position
(TC3) is configured to form a third top corner
(TC3’) of the carton, and which fourth top corner
position (TC4) is configured to form a fourth top
corner (TC4’) of the carton; and

- a first diagonal crease line (435) of the fourth
panel (P4) defining a folding line in the third sub-
panel (430) of the fourth panel (P4) terminating
at the third top corner position (TC3);

characterised by the folding line defined by the first
diagonal crease line (235) of the second panel (P2),
when terminating at the second top corner position
(TC2), forming an angle (B) of at least 70° with the
second longitudinal crease line section (21c), and
by the folding line defined by the firstdiagonal crease
line (435) of the fourth panel (P4), when terminating
at the third top corner position (TC3), forming an an-
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gle (B) of atleast 70° with the third longitudinal crease
line section (22c).

The carton blank (10, 30, 40, 50) according to claim
1,

wherein each of the angle (B) formed between the
first diagonal crease line (235) of the second panel
(P2) and the second longitudinal crease line section
(21c) and the angle (B) formed between the first di-
agonal crease line (435) of the fourth panel (P4) and
the third longitudinal crease line section (22c), is any
one of: at least 80°, at least 90° and 90°.

The carton blank (10, 30, 40, 50) according to any
one of claims 1 and 2, wherein the angle () formed
between the first diagonal crease line (235) of the
second panel (P2) and the second longitudinal
crease line section (21c) is equal to the angle (B)
formed between the first diagonal crease line (435)
of the fourth panel (P4) and the third longitudinal
crease line section (22c).

The carton blank (10, 30, 40, 50) according to claim
1,

wherein the first diagonal crease line (235) of
the second panel (P2) comprises a diagonal
crease line section (235b) having a convex side
facing the transverse crease line (250) of the
second panel (P2);

and wherein the first diagonal crease line (435)
of the fourth panel (P4) comprises a diagonal
crease line section (435b) having a convex side
facing the transverse crease line (450) of the
fourth panel (P4).

5. The carton blank (10, 30, 40, 50) according to any

one of the preceding claims,

wherein the second panel (P2) comprises a
transverse gable crease line (231) defining a
border between a top gusset sub-sub-panel
(232) and a gable seal sub-sub-panel (233) of
the third sub-panel (230) of the second panel
(P2);

wherein the folding line defined by the first diag-
onal crease line (235) of the second panel (P2)
extends between the transverse gable crease
line (231) of the second panel (P2) and the sec-
ond top corner position (TC2);

wherein the fourth panel (P4) comprises a trans-
verse gable crease line (431) defining a border
between a top gusset sub-sub-panel (432) and
a gable seal sub-sub-panel (433) of the third
sub-panel (430) of the fourth panel (P4); and
wherein the folding line defined by the first diag-
onal crease line (435) of the fourth panel (P4)
extends between the transverse gable crease
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line (431) of the fourth panel (P4) and the third
top corner position (TC3).

The carton blank (10, 30, 40, 50) according to any
one of the preceding claims,

wherein the border defined by the transverse
crease line (250) of the second panel (P2), when
terminating at the second top corner position
(TC2), forms an obtuse angle (o) with the sec-
ond longitudinal crease line section (21c);

and wherein the border defined by the trans-
verse crease line (450) of the fourth panel (P4),
when terminating at the third top corner position
(TC3), forms an obtuse angle (o) with the third
longitudinal crease line section (22c).

The carton blank (10) according to any one of the
preceding claims,

wherein the transvers crease line (250) of the
second panel (P2) terminates at the second top
corner position (TC2) in an arc (250’) having a
first radius of curvature (R1);

wherein the transvers crease line (450) of the
fourth panel (P4) terminates at the third top cor-
ner position (TC3) in an arc (450’) having said
first radius of curvature (R1);

wherein the first diagonal crease line (235) of
the second panel (P2) terminates at the second
top corner position (TC2) in an arc (235’) having
a second radius of curvature (R2);

wherein the first diagonal crease line (435) of
the fourth panel (P4) terminates at the third top
corner position (TC3) inan arc (435’) having said
second radius of curvature (R2); and

wherein said second radius of curvature (R2) is
less than said first radius of curvature (R1).

The carton blank (10) according to claim 7, wherein
the second radius of curvature (R2) is any one of:
20%-80% of the first radius of curvature (R1); 40%-
60% of the first radius of curvature (R1); and 45%-
55% of the first radius of curvature (R1).

The carton blank (10) according to claim 8, wherein
said arc (235’) of the first diagonal crease line (235)
of the second panel (P2) has a centre of curvature
located on said second longitudinal crease line sec-
tion (21c), and said arc (435’) of the first diagonal
crease line (435) of the fourth panel (P4) has acentre
of curvature located on said third longitudinal crease
line section (22c).

The carton blank (10) according to any one of claims
7-9, wherein said arc (250’) of the transverse crease
line (250) of the second panel (P2) has a centre of
curvature located inthe second panel (P2) ata lateral
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distance (D) from said second longitudinal crease
line section (21c), and wherein said arc (450’) of the
transverse crease line (450) of the fourth panel (P4)
has a centre of curvature located in the fourth panel
(P4) at a lateral distance (D) from said third longitu-
dinal crease line section (22c), wherein said lateral
distance (D) is within the range of 40% to 90% of the
first radius of curvature (R1).

The carton blank (40, 50) according to any one of
the preceding claims,

wherein the second panel (P2) comprises a sec-
ond diagonal crease line (234) defining a folding
line in the third sub-panel (230) terminating at
the first top corner position (TC1) and forming
an angle (B) of at least 70° with the first longitu-
dinal crease line section (20c); and

wherein the fourth panel (P4) comprises a sec-
ond diagonal crease line (434) defining a folding
line in the third sub-panel (430) terminating at
the fourth top corner position (TC4) and forming
an angle (B) of at least 70 °with the fourth longi-
tudinal crease line section (23c).

The carton blank (40, 50) according to claim 11,

wherein the second diagonal crease line (234)
of the second panel (P2) comprises a diagonal
crease line section (234b) having a convex side
facing the transverse crease line (250) of the
second panel (P2);

and wherein the second diagonal crease line
(434) of the fourth panel (P4) comprises a diag-
onal crease line section (434b) having a convex
side facing the transverse crease line (450) of
the fourth panel (P4).

The carton blank (40, 50) according to any one of
claims 11 and 12,

wherein the angle (B) formed between the second
diagonal crease line (234) of the second panel (P2)
and the first longitudinal crease line section (20c) is
equal to the angle (B) formed between the second
diagonal crease line (434) of the fourth panel (P4)
and the fourth longitudinal crease line section (23c).

A gable top carton produced from a carton blank (10)
according to any one of the preceding claims.

Patentanspriiche

1.

Kartonzuschnitt (10, 30, 40, 50), der daflir ausgelegt
ist, durch Falten einen Giebelverschlusskarton (600)
zu bilden, wobei der Kartonzuschnitt (10, 30, 40, 50)
eine erste (P1), eine zweite (P2), eine dritte (P3),
eine vierte (P4) und eine fiinfte (P5) Flache umfasst,
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die jeweils Folgendes umfassen:

- eine erste Subflache (110,210, 310,410, 510),
die dafiir ausgelegt ist, einen Teil eines Boden-
verschlusses (602) des Kartons (600) zu bilden;
- eine zweite Subflache (120, 220, 320, 420,
520),die zu derersten Subflache (110,210, 310,
410, 510) benachbart ist und dafiir ausgelegt
ist, einen Wandabschnitt (604, 606, 608, 610)
des Kartons (600) zu bilden; und

- eine dritte Subflache (130, 230, 330, 430, 530),
die zu der zweiten Subflache (120, 220, 320,
420, 520) benachbart ist und dafiir ausgelegt
ist, einen Teil eines oberen Verschlusses (612)
des Kartons (600) zu bilden,

wobei derKartonzuschnitt (10, 30, 40, 50) Folgendes
umfasst:

- einen ersten Langsfalzlinienabschnitt (20c),
der eine Grenze zwischen der dritten Subflache
(130) der ersten Flache (P 1) und der dritten Sub-
flache (230) der zweiten Flache (P2) definiert;
- einen zweiten Langsfalzlinienabschnitt (21c),
der eine Grenze zwischen der dritten Subflache
(230) der zweiten Flache (P2) und der dritten
Subflache (330) der dritten Flache (P3) definiert;
- einen dritten Langsfalzlinienabschnitt (22c),
der eine Grenze zwischen der dritten Subflache
(330) der dritten Flache (P3) und der dritten Sub-
flache (430) der vierten Flache (P4) definiert;
und

- einen vierten Langsfalzlinienabschnitt (23c),
der eine Grenze zwischen der dritten Subflache
(430) der vierten Flache (P4) und der dritten
Subfléche (530) der fiinften Flache (P5) (P4) de-
finiert,

wobei die zweite Flache (P2) Folgendes umfasst:

- eine Querfalzlinie (250), die eine Grenze zwi-
schen der zweiten Subflache (220) und der drit-
ten Subflache (230) der zweiten Flache (P2) de-
finiert, wobei sich die Grenze zwischen einer
ersten oberen Eckposition (TC1), die sich auf
dem ersten Langsfalzlinienabschnitt (20c) be-
findet, und einer zweiten oberen Eckposition
(TC2), die sich auf dem zweiten Langsfalzlinie-
nabschnitt (21c) befindet, Uber die zweite Fla-
che (P2) erstreckt, wobei die erste obere Eck-
position (TC1) dafir ausgelegt ist, eine erste
obere Ecke (TC1’) des Kartons zu bilden, und
wobei die zweite obere Eckposition (TC2) dafir
ausgelegtist, eine zweite obere Ecke (TC2’) des
Kartons zu bilden; und

- eine erste diagonale Falzlinie (235) der zweiten
Flache (P2), die in der dritten Subflache (230)
der zweiten Flache (P2) eine Faltlinie definiert,
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die an der zweiten oberen Eckposition (TC2) en-
det;

und wobei die vierte Flache (P4) Folgendes umfasst:

- eine Querfalzlinie (450), die eine Grenze zwi-
schen der zweiten Subflache (420) und der drit-
ten Subflache (430) der vierten Flache (P4) de-
finiert, wobei sich die Grenze zwischen einer
dritten oberen Eckposition (TC3), die sich auf
dem dritten Langsfalzlinienabschnitt (22¢) be-
findet, und einer vierten oberen Eckposition
(TC4), die sich auf dem vierten Langsfalzlinien-
abschnitt (23c) befindet, tber die vierte Flache
(P4) erstreckt, wobei die dritte obere Eckpositi-
on (TC3) dafiir ausgelegt ist, eine dritte obere
Ecke (TC3’) des Kartons zu bilden, und wobei
die vierte obere Eckposition (TC4) dafiir ausge-
legt ist, eine vierte obere Ecke (TC4’) des Kar-
tons zu bilden; und

- eine erste diagonale Falzlinie (435) der vierten
Flache (P4), die in der dritten Subflache (430)
der vierten Flache (P4) eine Faltlinie definiert,
die an der dritten oberen Eckposition (TC3) en-
det;

dadurch gekennzeichnet, dass die durch die erste
diagonale Falzlinie (235) der zweiten Flache (P2)
definierte Faltlinie, wenn sie an der zweiten oberen
Eckposition (TC2) endet, einen Winkel (f) von we-
nigstens 70° mit dem zweiten Langsfalzlinienab-
schnitt (21c) bildet, und dass die durch die erste di-
agonale Falzlinie (435) der vierten Flache (P4) defi-
nierte Faltlinie, wenn sie an der dritten oberen Eck-
position (TC3) endet, einen Winkel (B) von wenigs-
tens 70° mit dem dritten Langsfalzlinienabschnitt
(22c) bildet.

Kartonzuschnitt (10, 30, 40, 50) nach Anspruch 1,
wobei jeder von dem Winkel (B), der zwischen der
ersten diagonalen Falzlinie (235) der zweiten Flache
(P2)und dem zweiten Langsfalzlinienabschnitt (21c¢)
gebildet wird, und dem Winkel (B), der zwischen der
ersten diagonalen Falzlinie (435) der vierten Flache
(P4) und dem dritten Langsfalzlinienabschnitt (22c)
gebildet wird, einer der folgenden ist: wenigstens
80°, wenigstens 90° und 90°.

Kartonzuschnitt (10, 30, 40, 50) nach einem der An-
spriiche 1 und 2,

wobei der Winkel (B), der zwischen der ersten dia-
gonalen Falzlinie (235) der zweiten Flache (P2) und
dem zweiten Langsfalzlinienabschnitt (21c) gebildet
wird, gleich dem Winkel (B) ist, der zwischen der ers-
ten diagonalen Falzlinie (435) der vierten Flache
(P4) und dem dritten Langsfalzlinienabschnitt (22c)
gebildet wird.
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4. Kartonzuschnitt (10, 30, 40, 50) nach Anspruch 1,

wobei die erste diagonale Falzlinie (235) der zweiten
Flache (P2) einen diagonalen Falzlinienabschnitt
(235b) umfasst, der eine konvexe Seite aufweist, die
der Querfalzlinie (250) der zweiten Flache (P2) zu-
gewandt ist; und wobei die erste diagonale Falzlinie
(435) der vierten Flache (P4) einen diagonalen Falz-
linienabschnitt (435b) umfasst, der eine konvexe
Seite aufweist, die der Querfalzlinie (450) der vierten
Flache (P4) zugewandt ist.

Kartonzuschnitt (10, 30, 40, 50) nach einem der vor-
hergehenden Anspriiche,

wobei die zweite Flache (P2) eine quer verlau-
fende Giebelfalzlinie (231) umfasst, die eine
Grenze zwischen einer Sub-Subflache (232) ei-
ner oberen Verstarkung und einer Giebelver-
schluss-Sub-Subflache (233) der dritten Subfla-
che (230) der zweiten Flache (P2) definiert; wo-
bei sich die Faltlinie, die durch die erste diago-
nale Falzlinie (235) der zweiten Flache (P2) de-
finiert wird, zwischen der quer verlaufenden Gie-
belfalzlinie (231) der zweiten Flache (P2) und
der zweiten oberen Eckposition (TC2) erstreckt;
wobei die vierte Flache (P4) eine quer verlau-
fende Giebelfalzlinie (431) umfasst, die eine
Grenze zwischen einer Sub-Subflache (432) ei-
ner oberen Verstarkung und einer Giebelver-
schluss-Sub-Subflache (433) der dritten Subfla-
che (430) der vierten Flache (P4) definiert; und
wobei sich die Faltlinie, die durch die erste dia-
gonale Falzlinie (435) der vierten Flache (P4)
definiert wird, zwischen der quer verlaufenden
Giebelfalzlinie (431) der vierten Flache (P4) und
der dritten oberen Eckposition (TC3) verlauft.

Kartonzuschnitt (10, 30, 40, 50) nach einem der vor-
hergehenden Anspriiche,

wobei die Grenze, die durch die Querfalzlinie
(250) der zweiten Flache (P2) definiert wird,
wenn sie an der zweiten oberen Eckposition
(TC2) endet, einen stumpfen Winkel (o) mitdem
zweiten Langsfalzlinienabschnitt (21c) bildet;
und wobei die Grenze, die durch die Querfalzli-
nie (450) der vierten Flache (P4) definiert wird,
wenn sie an der dritten oberen Eckposition
(TC3) endet, einen stumpfen Winkel (o) mitdem
dritten Langsfalzlinienabschnitt (22c¢) bildet.

Kartonzuschnitt (10) nach einem der vorhergehen-
den Anspriiche,

wobei die Querfalzlinie (250) der zweiten Flache
(P2) an der zweiten oberen Eckposition (TC2)
in einem Bogen (250’) endet, der einen ersten
Krimmungsradius (R1) aufweist;
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wobei die Querfalzlinie (450) der vierten Flache
(P4) an der dritten oberen Eckposition (TC3) in
einem Bogen (450’) endet, der den ersten Krim-
mungsradius (R1) aufweist; wobei die erste di-
agonale Falzlinie (235) der zweiten Flache (P2)
an der zweiten oberen Eckposition (TC2) in ei-
nem Bogen (235’) endet, der einen zweiten
Krimmungsradius (R2) aufweist;

wobei die erste diagonale Falzlinie (435) der
vierten Flache (P4) an der dritten oberen Eck-
position (TC3) in einem Bogen (435’) endet, der
den zweiten Krimmungsradius (R2) aufweist;
und

wobei der zweite Krimmungsradius (R2) kleiner
als der erste Krimmungsradius (R1) ist.

Kartonzuschnitt (10) nach Anspruch 7,

wobei der zweite Krimmungsradius (R2) einer der
folgenden ist: 20 % bis 80 % des ersten Krimmungs-
radius (R1); 40 % bis 60 % des ersten Krimmungs-
radius (R1); und 45 % bis 55 % des ersten Krim-
mungsradius (R1).

Kartonzuschnitt (10) nach Anspruch 8,

wobei der Bogen (235’) der ersten diagonalen Falz-
linie (235) der zweiten Flache (P2) einen Krim-
mungsmittelpunkt aufweist, der sich auf dem zwei-
ten Langsfalzlinienabschnitt (21c) befindet, und wo-
bei der Bogen (435’) der ersten diagonalen Falzlinie
(435) der vierten Flache (P4) einen Krimmungsmit-
telpunkt aufweist, der sich auf dem dritten Langs-
falzlinienabschnitt (22c) befindet.

Kartonzuschnitt (10) nach einem der Anspriiche 7
bis 9, wobei der Bogen (250’) der Querfalzlinie (250)
der zweiten Flache (P2) einen Krimmungsmittel-
punkt aufweist, der sich in der zweiten Flache (P2)
in einem seitlichen Abstand (D) von dem zweiten
Langsfalzlinienabschnitt (21c) befindet, und wobei
der Bogen (450’) der Querfalzlinie (450) der vierten
Flache (P4) einen Krimmungsmittelpunkt aufweist,
der sichin der vierten Flache (P4)in einem seitlichen
Abstand (D) von dem dritten Langsfalzlinienab-
schnitt (22c) befindet, wobei der seitliche Abstand
(D) im Bereich von 40 % bis 90 % des ersten Krim-
mungsradius (R1) liegt.

Kartonzuschnitt (40, 50) nach einem der vorherge-
henden Anspriiche,

wobei die zweite Flache (P2) eine zweite diago-
nale Falzlinie (234) umfasst, die eine Faltlinie in
der dritten Subflache (230) definiert, die an der
ersten oberen Eckposition (TC1) endet und ei-
nen Winkel (B) von wenigstens 70° mit dem ers-
ten Langsfalzlinienabschnitt (20c) bildet; und

wobei die vierte Flache (P4) eine zweite diago-
nale Falzlinie (434) umfasst, die eine Faltlinie in
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der dritten Subflache (430) definiert, die an der
vierten oberen Eckposition (TC4) endet und ei-
nen Winkel () von wenigstens 70° mit dem vier-
ten Langsfalzlinienabschnitt (23c) bildet.

Kartonzuschnitt (40, 50) nach Anspruch 11,

wobei die zweite diagonale Falzlinie (234) der zwei-
ten Flache (P2) einen diagonalen Falzlinienabschnitt
(234b) umfasst, der eine konvexe Seite aufweist, die
der Querfalzlinie (250) der zweiten Flache (P2) zu-
gewandtist; und wobei die zweite diagonale Falzlinie
(434) der vierten Flache (P4) einen diagonalen Falz-
linienabschnitt (434b) umfasst, der eine konvexe
Seite aufweist, die der Querfalzlinie (450) der vierten
Flache (P4) zugewandt ist.

Kartonzuschnitt (40, 50) nach einem der Anspriiche
11 und 12,

wobei der Winkel (B), der zwischen der zweiten di-
agonalen Falzlinie (234) der zweiten Flache (P2) und
dem ersten Langsfalzlinienabschnitt (20c) gebildet
wird, gleich dem Winkel (B) ist, der zwischen der
zweiten diagonalen Falzlinie (434) der vierten Fla-
che (P4) und dem vierten Langsfalzlinienabschnitt
(23c) gebildet wird.

Giebelverschlusskarton, der aus einem Kartonzu-
schnitt (10) nach einem der vorhergehenden An-
spriiche hergestellt wird.

Revendications

Ebauche de carton (10, 30, 40, 50) configurée pour
formerun carton a fermeture pignon (600) par pliage,
I'ébauche de carton (10, 30, 40, 50) comprenant un
premier (P1), un deuxiéme (P2), un troisieme (P3),
un quatriéme (P4) et un cinquieme (P5) panneau,
chacun comprenant :

- un premier sous-panneau (110, 210, 310, 410,
510) configuré pour faire partie d’'une fermeture
inférieure (602) du carton (600) ;

- un deuxiéme sous-panneau (120, 220, 320,
420, 520) voisin du premier sous-panneau (110,
210, 310, 410, 510) et configuré pour former une
section de paroi (604, 606, 608, 610) du carton
(600) ; et

- un troisieme sous-panneau (130, 230, 330,
430, 530) voisin du deuxiéme sous-panneau
(120, 220, 320, 420, 520) et configuré pour faire
partie d’'une fermeture supérieure (612) du car-
ton (600),

dans laquelle I'ébauche de carton (10, 30, 40, 50)
comprend :

- une premiére section de ligne de pli longitudi-
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nale (20c) définissant une limite entre le troisié-
me sous-panneau (130) du premier panneau
(P1) et le troisieme sous-panneau (230) du
deuxieme panneau (P2) ;

- une deuxiéme section de ligne de pli longitu-
dinale (21c) définissant une limite entre le troi-
siéme sous-panneau (230) du deuxieme pan-
neau (P2) et le troisieme sous-panneau (330)
du troisieme panneau (P3) ;

- une troisieme section de ligne de pli longitudi-
nale (22c) définissant une limite entre le troisié-
me sous-panneau (330) du troisieme panneau
(P3) etle troisieme sous-panneau (430) du qua-
trieme panneau (P4) ; et

- une quatrieme section de ligne de pli longitu-
dinale (23c) définissant une limite entre le troi-
siéme sous-panneau (430) du quatrieme pan-
neau (P4) et le troisieme sous-panneau (530)
du cinquieme panneau (P5) (P4),

danslaquelle le deuxiéme panneau (P2) comprend :

- une ligne de pli transversale (250) définissant
une limite entre le deuxieme sous-panneau
(220) et le troisieme sous-panneau (230) du
deuxieme panneau (P2), la limite se prolon-
geant a travers le deuxieme panneau (P2) entre
une premiere position de coin supérieur (TC1)
située surla premiére section de ligne de pli lon-
gitudinale (20c) et une deuxieme position de
coin supérieur (TC2) située surla deuxieéme sec-
tion de ligne de pli longitudinale (21c), laquelle
premiere position de coin supérieur (TC1) est
configurée pour former un premier coin supé-
rieur (TC1’) du carton, et laquelle deuxiéme po-
sition de coin supérieur (TC2) est configurée
pour former un deuxiéme coin supérieur (TC2’)
du carton ; et

- une premiere ligne de pli diagonale (235) du
deuxieme panneau (P2) définissant une ligne
de pliage dans le troisieme sous-panneau (230)
du deuxiéme panneau (P2) se terminant au ni-
veau de la deuxieme position de coin supérieur
(TC2);

et dans laquelle le quatrieme panneau (P4)
comprend :

- une ligne de pli transversale (450) définissant
une limite entre le deuxieme sous-panneau
(420) et le troisieme sous-panneau (430) du
quatrieme panneau (P4), la limite se prolon-
geant atravers le quatrieme panneau (P4) entre
une troisi€me position de coin supérieur (TC3)
située sur la troisieme section de ligne de pli
longitudinale (22c) et une quatriéme position de
coin supérieur (TC4) située sur la quatrieme
section de ligne de pli longitudinale (23c), la-
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quelle troisitme position de coin supérieur
(TC3) est configurée pour former un troisieme
coin supérieur (TC3’) du carton, et laquelle qua-
trieme position de coin supérieur (TC4) est con-
figurée pour former un quatrieme coin supérieur
(TC4’) du carton ; et

- une premiere ligne de pli diagonale (435) du
quatrieme panneau (P4) définissant une ligne
de pliage dans le troisieme sous-panneau (430)
du quatrieme panneau (P4) se terminant au ni-
veau de la troisiéme position de coin supérieur
(TC3);

caractérisée en ce que la ligne de pliage définie
par la premiére ligne de pli diagonale (235) du
deuxiéme panneau (P2), lorsqu’elle se termine au
niveau de la deuxieme position de coin supérieur
(TC2), forme un angle (B) d’au moins 70° avec la
deuxiéme section de ligne de pli longitudinale (21c),
eten ce que laligne de pliage définie par la premiére
ligne de pli diagonale (435) du quatrieme panneau
(P4), lorsqu’elle se termine au niveau de la troisieme
position de coin supérieur (TC3), forme un angle ()
d’au moins 70° avec la troisieme section de ligne de
pli longitudinale (22c).

Ebauche de carton (10, 30, 40, 50) selon la reven-
dication 1,

dans laquelle chacun de I'angle (B) formé entre la
premiere ligne de pli diagonale (235) du deuxieme
panneau (P2) et la deuxiéme section de ligne de pli
longitudinale (21c) et de I'angle (B) formé entre la
premiere ligne de pli diagonale (435) du quatrieme
panneau (P4) et la troisieme section de ligne de pli
longitudinale (22c) est I'un quelconque parmi: un
angle d’au moins 80°, un angle d’au moins 90° et un
angle de 90°.

Ebauche de carton (10, 30, 40, 50) selon I'une quel-
conque des revendications 1 et 2, dans laquelle I'an-
gle (B) formé entre la premiére ligne de pli diagonale
(235)dudeuxiéme panneau (P2) etla deuxiéme sec-
tion de ligne de pli longitudinale (21c) est égal a I'an-
gle (B) formé entre la premiére ligne de pli diagonale
(435) du quatriéme panneau (P4) etla troisieme sec-
tion de ligne de pli longitudinale (22c).

Ebauche de carton (10, 30, 40, 50) selon la reven-
dication 1,

dans laquelle la premiére ligne de pli diagonale
(235) du deuxieme panneau (P2) comprend une
section de ligne de pli diagonale (235b) ayant
un coté convexe faisant face a la ligne de pli
transversale (250) du deuxiéme panneau (P2) ;
et dans laquelle la premiére ligne de pli diago-
nale (435) du quatrieme panneau (P4) com-
prend une section de ligne de pli diagonale
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(435b) ayant un c6té convexe faisant face a la
ligne de plitransversale (450) du quatrieme pan-
neau (P4).

Ebauche de carton (10, 30, 40, 50) selon 'une quel-
conque des revendications précédentes,

dans laquelle le deuxiéme panneau (P2) com-
prend une ligne de pli de pignon transversale
(231) définissant une limite entre un sous-sous-
panneau a soufflet supérieur (232) et un sous-
sous-panneau de joint de pignon (233) du troi-
siéme sous-panneau (230) du deuxieme pan-
neau (P2) ;

dans laquelle la ligne de pliage définie par la
premiere ligne de pli diagonale (235) du deuxié-
me panneau (P2) se prolonge entre la ligne de
pli de pignon transversale (231) du deuxiéme
panneau (P2) et la deuxiéme position de coin
supérieur (TC2) ;

dans laquelle le quatrieme panneau (P4) com-
prend une ligne de pli de pignon transversale
(431) définissant une limite entre un sous-sous-
panneau a soufflet supérieur (432) et un sous-
sous-panneau de joint de pignon (433) du troi-
siéme sous-panneau (430) du quatrieme pan-
neau (P4) ; et

dans laquelle la ligne de pliage définie par la
premiere ligne de pli diagonale (435) du quatrie-
me panneau (P4) se prolonge entre la ligne de
pli de pignon transversale (431) du quatrieme
panneau (P4) et la troisieme position de coin
supérieur (TC3).

Ebauche de carton (10, 30, 40, 50) selon I'une quel-
conque des revendications précédentes,

dans laquelle la limite définie par la ligne de pli
transversale (250) du deuxiéme panneau (P2),
lorsqu’elle se termine au niveau de la deuxieme
position de coin supérieur (TC2), forme un angle
obtus (o) avec la deuxiéme section de ligne de
pli longitudinale (21c) ;

et dans laquelle la limite définie par la ligne de
pli transversale (450) du quatrieme panneau
(P4), lorsqu’elle se termine au niveau de la troi-
siéme position de coin supérieur (TC3), forme
un angle obtus (o) avec la troisieme section de
ligne de pli longitudinale (22c).

Ebauche de carton (10) selon 'une quelconque des
revendications précédentes,

dans laquelle la ligne de pli transversale (250)
du deuxiéme panneau (P2) se termine au niveau
de la deuxiéme position de coin supérieur (TC2)
dans un arc (250’) ayant un premier rayon de
courbure (R1) ;
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dans laquelle la ligne de pli transversale (450)
du quatrieme panneau (P4) se termine au ni-
veau de la troisiéme position de coin supérieur
(TC3) dans un arc (450’) ayant ledit premier
rayon de courbure (R1) ;

dans laquelle la premiére ligne de pli diagonale
(235) du deuxiéme panneau (P2) se termine au
niveau de la deuxieme position de coin supé-
rieur (TC2) dans un arc (235’) ayant un deuxie-
me rayon de courbure (R2) ;

dans laquelle la premiére ligne de pli diagonale
(435) du quatrieme panneau (P4) se termine au
niveau de la troisieme position de coin supérieur
(TC3) dans un arc (435’) ayant ledit deuxiéme
rayon de courbure (R2) ; et

dans laquelle ledit deuxiéme rayon de courbure
(R2) est inférieur audit premier rayon de cour-
bure (R1).

Ebauche de carton (10) selon la revendication 7,
dans laquelle le deuxiéme rayon de courbure (R2)
présente l'une quelconque des caractéristiques
suivantes : correspond a 20 % a 80 % du premier
rayon de courbure (R1) ; correspond a 40 % a 60 %
du premier rayon de courbure (R1) ; et correspond
a 45 % a 55 % du premier rayon de courbure (R1).

Ebauche de carton (10) selon la revendication 8,
dans laquelle ledit arc (235’) de la premiere ligne de
pli diagonale (235) du deuxiéme panneau (P2) a un
centre de courbure situé sur ladite deuxiéme section
de ligne de pli longitudinale (21c), et ledit arc (435’)
de la premiére ligne de pli diagonale (435) du qua-
trieme panneau (P4) a un centre de courbure situé
sur ladite troisiéme section de ligne de pli longitudi-
nale (22c).

Ebauche de carton (10) selon 'une quelconque des
revendications 7 a 9, dans laquelle ledit arc (250°)
de la ligne de pli transversale (250) du deuxieme
panneau (P2) a un centre de courbure situé dans le
deuxiéme panneau (P2) a une certaine distance la-
térale (D) par rapport a ladite deuxiéme section de
ligne de plilongitudinale (21c), et dans laquelle ledit
arc (450°) de la ligne de pli transversale (450) du
quatriéme panneau (P4) a un centre de courbure
situé dans le quatrieme panneau (P4) a une certaine
distance latérale (D) par rapport a ladite troisieme
section de ligne de pli longitudinale (22c), dans la-
quelle ladite distance latérale (D) se trouve dans la
plage de 40 % a 90 % du premier rayon de courbure
(R1).

Ebauche de carton (40, 50) selon I'une quelconque
des revendications précédentes,

dans laquelle le deuxiéme panneau (P2) com-
prend une deuxiéme ligne de pli diagonale (234)
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12.

13.

14.

30

définissant une ligne de pliage dans le troisieme
sous-panneau (230) se terminant au niveau de
la premiere position de coin supérieur (TC1) et
formant un angle (B) d’au moins 70° avec la pre-
miéere section de ligne de plilongitudinale (20c) ;
et

dans laquelle le quatrieme panneau (P4) com-
prend une deuxiéme ligne de pli diagonale (434)
définissant une ligne de pliage dans le troisieme
sous-panneau (430) se terminant au niveau de
la quatriéme position de coin supérieur (TC4)
formantun angle (B) d’au moins 70° avecla qua-
trieme section de ligne de pli longitudinale (23c).

Ebauche de carton (40, 50) selon la revendication
11,

dans laquelle la deuxieme ligne de pli diagonale
(234) du deuxieme panneau (P2) comprend une
section de ligne de pli diagonale (234b) ayant
un cbté convexe faisant face a la ligne de pli
transversale (250) du deuxiéme panneau (P2) ;
et dans laquelle la deuxiéme ligne de pli diago-
nale (434) du quatrieme panneau (P4) com-
prend une section de ligne de pli diagonale
(434b) ayant un cé6té convexe faisant face a la
ligne de plitransversale (450) du quatrieme pan-
neau (P4).

Ebauche de carton (40, 50) selon I'une quelconque
des revendications 11 et 12,

dans laquelle I'angle (B) formé entre la deuxieme
ligne de pli diagonale (234) du deuxieme panneau
(P2) et la premiére section de ligne de pli longitudi-
nale (20c) est égal al'angle (B) formé entre la deuxié-
me ligne de pli diagonale (434) du quatrieme pan-
neau (P4) et la quatriéme section de ligne de pli lon-
gitudinale (23c).

Carton a fermeture pignon produit a partir d’'une
ébauche de carton (10) selon I'une quelconque des
revendications précédentes.



EP 4 028 331 B1

12a 10 12 \/*
//ﬁ\ —\ 1%\\/1\ 12c 12d - 126
I S
13 231 \| [P2s6 233 431 <) |S*36 433 [533
131/\J 13 230 3317 332 a2 LM,
234 ? 435 23¢ 531a]531b
130 532
230 21c S 430 424 L ===
20c 22¢ 30
260e S 235 330 1600 450, =
150 /\/ , TC2 /\/ 550a |550b
TC1 250a 250 TC3 |, 25 4500
250b TC4
250 450
20 ;{ 215 § 23E
260d 460d
; 22b
20b < g
21b o
120 220 320 420 520

13

17

11c

P5



EP 4 028 331 B1

Fig. 2b

Fig. 2a

Fig. 3b

Fig. 3a

18



EP 4 028 331 B1

o o e g

R2

R1

D
/(’
L
!
!235’
250°

250

Fig. 4

B Bt ||||

~

450

450
Z22b

R2

R1

Fig. 5

19



EP 4 028 331 B1

Sz )
< 602
Fig. 7

BC3¥

20



EP 4 028 331 B1

- T
TC2
330

450" 420 450 450"

! 40
r/’ﬁ_m\

|

[

|

[

|

| 20c

[

|

[

I N

: TC1

L e e

' 50

[

[

|

[

| 130

[

[

|

[

|

[

[

| 120

I

P1

Fig. 11

21




EP 4 028 331 B1

Fig. 12b
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