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(57)  Ablank (100) for a three-dimensional container
boxwhichis flat-foldable and has an automatically folding
bottom part, comprising a horizontal row of four side pan-
els (8) and a horizontal row of four bottom panels (9)
adjacenttothe side panels, the side panels being foldable
with respect to the bottom panels over a horizontal fold
line (11), and the individual side panels being foldable
with respect to each other over parallel vertical fold lines

Foldable container box with retracting bottom part

(10), the individual bottom panels are foldable with re-
spect to each other over cornering fold lines (12), and
wherein two neighbouring bottom panels share one cor-
nering fold line by which they form a pair of retractable
cornering bottom panels in the three-dimensional con-
tainer box. Method of forming said box from a blank, and
a three-dimensional container box which is flat foldable
and has a retractable bottom part.
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Description

[0001] The present invention relates to a container
which is foldable from a flat, double-folded format into a
three-dimensional container box wherein a bottom part
is automatically formed. It also relates to a specific blank
which is used for forming such a container, and a method
of producing the foldable container from such blank.
[0002] Foldable containers, mainly made from card-
board or corrugated cardboard blanks, are known in the
field. Such a container usually consists of side panels,
bottom panels and top panels which are all present in
the blank before the product is folded. The side panels
are used as the vertical walls of the box and form together
arectangular tube. The top and bottom panels are folded
such that they form a closed top and bottom surface.
Boxes used for removal purposes require the user to fold
the bottom and top by hand.

[0003] In order to produce a box with a self-forming
bottom part, the present state of the art relies on the fol-
lowing major steps:

i) starting with a blank comprising a row of side pan-
els and corresponding bottom panels, the side pan-
els are folded towards each other and the outer side
panels are glued to each other so that a tube form
is constructed;

i) bottom panels are glued to each other and folded
inside the tube form of side panels according to a
specific pattern and in a specific order;

i) The product is flat folded in order to obtain a con-
tainer which takes minimum space - itis more or less
of a two-dimensional format - for the purpose of stor-
age.

[0004] Such a product can be unfolded from its flat
folded state into a three dimensional container wherein
the side panels are brought into a tubular rectangular
relationship, and the inside folded bottom panels auto-
matically spread out to form a bottom surface.

[0005] However, this product has drawbacks: First, the
folded product itself entails quite a stack of panels folded
over each other, because it comprises two layers of side
panels between which at least two layers of bottom pan-
els are folded; thus at least four layers of panels are
stacked in the flat folded product. In practice, this limits
the use of these container boxes to panels with a small
thickness, e.g. well below 5 mm., in order to avoid prob-
lems with the folding process and the unfolding. Larger
thicknesses obstruct the folding and unfolding process.
Typically, these structures of container boxes are used
for cigarette boxes. Furthermore, the multiple folded
structure inherently deviates from a perfectly flat folded
structure which compromises their storage and stacking.
[0006] It is an aim of the invention to develop a new
container box with a self-forming bottom part which al-
lows the use of panels of larger dimensions and/or larger
thickness than known thus far. A further aim is to develop
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such a container box which is easy in use, and which
may be used as a single-use packaging for pellet loads
(1000 x 1200 mm.). Finally, it an aim of the invention to
develop a simple production method for such a container
box based on known production machines.

[0007] To this aim, a non-folded blank is developed
according to the claims, the blank being suitable to be
formed into a container box.

[0008] In a first aspect the invention relates to a blank
for a three-dimensional container box which is flat-fold-
able and has an automatically folding bottom part, the
blank having a vertical and a horizontal dimension, com-
prising a horizontal row of four side panels and a hori-
zontal row of four bottom panels adjacent to the side pan-
els, the side panels being foldable with respect to the
bottom panels over a horizontal fold line, and the individ-
ual side panels being foldable with respect to each other
over parallel vertical fold lines, the individual bottom pan-
els are foldable with respect to each other over cornering
fold lines which extend from a top corner of the bottom
panel to the edge of the bottom panel, the cornering fold
lines having an oblique orientation with respect to the
horizontal and vertical fold lines, and wherein two neigh-
bouring bottom panels share one cornering fold line by
which they form a pair of retractable cornering bottom
panels in the three-dimensional container box.

[0009] The cornering fold lines have preferably an an-
gle of 45° with respect to the horizontal and vertical fold
lines. This angle, as will be shown in detail below,
achieves that, when the container box formed from this
blankisinits unfolded state, the side panels adapt mutual
corners of 90°, while a flat bottom part is automatically
formed by a retraction movement which is concomitant
to the unfolding movement. In general, the angle of the
cornering fold line determines the angle under which the
adjacent side panels will be placed, according to the re-
lationship: the angle with the horizontal fold line is half of
the angle between neighbouring side panels.

[0010] In general the unfolding, or folding open, of the
flat folded container made from the blank of the invention,
is a combined movement which includes the retraction
of the bottom panels into one assembled bottom part.
This combined movement makes the container very easy
to be formed into its three dimensional state, even when
used inlarge dimensions for pellets. There are no specific
handlings needed in forming the bottom part.

[0011] Folding lines are for the sake of clarity lines hav-
ing a weakened resistance to folding, e.g. by compress-
ing the material along that line using a roller.

[0012] Unless indicated otherwise, in this description
the wording adjacent is used for parts that are vertically
related, and neighbouring for parts that are horizontally
related.

[0013] Preferably, in the upper corner of the bottom
panel, which is adjacent to the cornering fold line, the
bottom panel comprises a cut-out slot. This feature helps
and eases the automatically forming of the bottom, in that
less blank material is present in the bottom corners of an
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unfolded container box. The automatically forming of the
bottom is thus less hindered by accumulation of blank
material in the bottom corners. If need be, cut-out slot
may alternatively be comprised in the neighbouring bot-
tom panel that shares the cornering fold line. Also a com-
bination is comprised in the invention.

[0014] Preferably, the bottom panels are divided in
neighbouring pairs by an incision extending over the ver-
tical width of the bottom panels which are separated. In
this way, two pairs of two bottom panels are formed, each
pair sharing one cornering fold line. The retraction move-
ment of the bottom panels is thus dependent of only two
cornering fold lines, which assures a simple operation of
the retraction movement.

[0015] Alternatively, all bottom panels are divided in-
dividually by an incision extending over the vertical width
of the bottom panels which are separated. As will be
shown below, the method of producing the flat folded
container allows that neighbouring pairs of bottom panels
are attached to each other in an attachment step. For
that reason, the invention also comprises this alternative.
[0016] Preferably, the incision per pair is a two dimen-
sional cut-away part extending over the vertical width of
the bottom panels which are separated. Especially pre-
ferred is a triangular shape of a cut-away part which is
defined along two cutting lines: one cutting line follows
the vertical fold line between two adjacent side panels
over the vertical width of the bottom panels, and the sec-
ond cutting line is a line oblique to the vertical and hori-
zontal fold lines and crosses the first cutting line, prefer-
ably in the upper corner of the bottom panel.

[0017] The cut-away part supports the automatic re-
traction of the bottom panels into a flat bottom part: it
reduces the overlapping areas of bottom panels that are
retracted together into an assembly forming the bottom
part.

[0018] Alternatively, each bottom panel shares a cor-
nering fold line with both its neighbouring bottom panels.
This alternative allows the same automatic retraction of
the bottom panels, and relies on four cornering fold lines
which makes the bottom structure stronger.

[0019] Preferably, one outer side panel comprises a
connecting strip for connecting with the opposite outer
panel. The blank is intended to be formed into a rectan-
gulartubular shape, which necessitates all four side walls
to be consecutively connected together during the for-
mation process. For this goal, a connecting strip which
may extend over the full vertical width of the side panel,
is expedient. The strip can be used to apply glue upon,
and be pressed against the opposite outer panel. Alter-
natively the connecting strip may be applied as a sepa-
rate part (i.e. not part of the blank) during the formation
process.

[0020] In a second aspect, the invention relates to a
method of forming a three-dimensional container box
which is flat foldable, comprising:

- Flat folding a blank according to the invention, over
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its two outer vertical fold lines by a folding conveyor
belt, so that the two outer side panels and the bottom
panels adjacent to the side panels, are in an over-
lapping manner folded over the two inner side panels
and their adjacent bottom panels,

wherein before the flat folding is completed:

a) glue is applied on a connecting strip for con-
necting the two outer side panels, and

b) glue is applied on bottom corner connecting
areas below the cornering fold line of a bottom
panel,

- the folding is completed by allowing the ap-
plied glue to harden in flat folded form of the
blank, so that a flat folded container is ob-
tained of which the outer side panels are
connected over the connecting strip, and
the corner connecting areas are connected
to the bottom panels that overlap these ar-
eas.

[0021] This method is less complicated than known
processes for forming a flat folded box having a automat-
ically forming bottom part. In particular, the method relies
on one main step of folding along one direction (i.e. the
vertical direction), which is combined with steps of glue
application. The method thus requires less equipment
and less time because the bottom parts are not to be
glued and pre-folded in a separate step.

[0022] The method is performed over a moving band
conveyor which is commonly used in the field, and the
conveyor is provided with glue applicators.

[0023] Advantageously, the flat folded product has on-
ly one direction of folding, instead of two, so that the prod-
uct comprises less stacking of panel layers. The product
allows the application of thicker material for the blank,
for instance cardboard may be used of 7 to 10 mm thick-
ness. This allows the use of so-called 'heavy duty’ card-
board, which is used for more demanding situations as
regards the strength of the container. The larger range
of thickness for the process, also allows the production
of containers of larger dimensions which necessarily re-
quire a more thick material to obtain a required rigidity
so that spontaneous collapsing of the box is prevented.
[0024] Theinvention alsorelates to athree-dimension-
al container box which is flat foldable and is obtainable
by the method of the invention.

[0025] Inathird aspect, theinvention relates to athree-
dimensional container box which is flat foldable, compris-
ing a blank according to the invention, wherein:

- theblankisfolded overits two outer vertical fold lines,
so that the two outer side panels and their corre-
sponding bottom panels are double folded over the
two inner side panels and their corresponding bottom
panels, so that the outer panels oppose the inner
panels in an overlapping way,



5 EP 2 345 591 A1 6

- the two outer side panels are attached to each other
by attaching means, and

- bottom corner connecting areas below the cornering
fold line of a bottom panel, are attached to the op-
posing areas of the opposed bottom panels, so that
the opposing bottom panels share a cornering fold
line which delimits the opposing areas that are at-
tached to each other.

[0026] This containerboxisinits flat folded state easily
stacked in large numbers because of its relative small
thickness of two panel layers and its virtually planar char-
acter. From the stack, a user may immediately take one
flat folded container, and in one single action, spread
open the side panels which automatically are urged into
a mutual relationship defined by the cornering fold lines.
At the same time, the cornering fold lines together with
the bottom connecting areas, urge the bottom panels to
assemble into one bottom part.

[0027] The container thus unfolded may be used di-
rectly to place on a pellet and be filled with items to be
packed. When the container is applied in transportation
for single-use (‘'one-way use’), the container does not
need to be removed from the pellet, and the assembled
bottom part does not need to be further strengthened in
any way.

[0028] The invention will be further demonstrated by
means of a preferred embodiment, as shown in the ap-
pended figures.

Fig. 1 shows a blank according to a preferred em-
bodiment of the invention;

Fig. 2 shows the blank prepared for forming a box
(2a);

folding the blank into a flat folded box (2b) according
to the method of the invention; and unfolding the flat
folded box (2c) in use.

Fig. 3 shows a top-view of the bottom panels at the
inside of the box, when the box is in its final unfolded
shape.

Figure 1 shows a blank 1 which is designed for form-
ing a flat foldable three dimensional container. The
blank has a vertical width 3 and a horizontal width
5, and comprises four consecutive side panels 8 and
four adjacent bottom panels 9, so that every side
panel 8 has an adjacent bottom panel 9. The side
panels are rectangular in shape and are delimited
from each other by vertical folding lines 10. Each
side panel 8 is delimited from the adjacent bottom
panel 9 by a common horizontal folding line 11. Each
two neighbouring bottom panels comprise a corner-
ing folding line 12. Per pair of neighbouring bottom
panels, one bottom panel 9 has a cut-out slot 15 in
the upper corner of the bottom panel. Also one bot-
tom panel 9 of each pair has a cut-away part 18 which
is delimited by a vertical incision 20 and an oblique
incision 22. The form of the cut-away part 18 is such
that in folding the container box, the bottom part con-
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tains aslittle as possible overlapping layers of bottom
panels.

[0029] To the left, one outer side panel 8 is provided
with a connecting strip 25 for connecting to the opposite
outer side panel 8 to the right. The bottom panels com-
prise further a folding line 28. The line 28 may alterna-
tively be in the form of an incision line. A bottom corner
connecting area 30 is present between folding line 12
and line 28.

[0030] Figure 2a shows a blank 1 of fig. 1, with the
same features as above. In addition, the bottom corner
connecting areas 30 are covered with glue which is suit-
able for attaching cardboard pieces together. Also the
connecting strip 25 is provided with glue. The two outer
side panels 8a and outer fold lines 10a are indicated in
view of the process for producing the flat foldable con-
tainer. The two inner side panels are marked 8b.
[0031] Figure 2b shows a blank which is flat folded
over its two outer fold lines 10a, so that the two outer
side and bottom panels now overlap the two inner side
and bottom panels. The outer side panels 8a fully overlap
the inner side panels 8b. The connecting strip 25 is over-
lapped by the outer side panel 8a. In the flat folded state
shown in fig. 2b, the product is held until the parts 25 and
30 provided with glue are fixedly attached to their oppos-
ing and contacting surfaces by the hardened glue.
[0032] Figure 2c shows the product obtained in figure
2b, wherein one side panel 8 is lifted so that the container
is unfolded from its flat folded state into a 3-dimensional
box. Because of the connecting areas 30, the bottom
panels 9 are automatically urged to flip according to the
arrows F so that all bottom panels 9 are folded over the
horizontal fold lines 11 in such a way that they are re-
tracted and assemble into one bottom panel which is per-
pendicular to the side panels 8.

[0033] Figure 3 shows a top-view of the bottom panels
at the inside of the box, when unfolded into its final form
of a rectangular box, subsequent to the unfolding stage
shown in figure 2c. In its final form, the side panels 8 (not
shown) of the box are brought into a rectangular orien-
tation, so that all neighbouring side panels 8 are in a
perpendicular orientation to one another. The bottom
parts of the box are formed by the folded bottom panels
9, which are retracted, folded, and partly overlap. There
are two pairs of retracting cornering bottom panels: 91A
+ 9IB, resp. 9lIA + 9IIB. Each pair has a common cor-
nering folding line 12 which urges each pair in perpen-
dicular orientation towards the side panels when the box
is unfolded. The oblique incision lines 22 limiting the 9I1A
and 9llA panels, are chosen such that the respective in-
cision lines border on each other in the final unfolded
state of the box. Effectively these panels do not overlap
which assures an easy unfolding.

[0034] The opposite side of the bottom part of the box,
is formed by the two retracted bottom panels 9I1B and
911B which are bordering on each other at the dotted line
40. Effectively these two rectangular bottom panels cover
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the whole bottom of the box at the outside.

Claims

A blank (1) for a three-dimensional container box
which is flat-foldable and has an automatically fold-
ing bottom part, the blank having a vertical and a
horizontal dimension, comprising a horizontal row of
four side panels (8) and a horizontal row of four bot-
tom panels (9) adjacent to the side panels, the side
panels (8) being foldable with respect to the bottom
panels (9) over a horizontal fold line (11), and the
individual side panels (8) being foldable with respect
to each other over parallel vertical fold lines (10), the
individual bottom panels (9) are foldable with respect
to each other over cornering fold lines (12) which
extend from a top corner of the bottom panel to the
edge of the bottom panel, the cornering fold lines
(12) having an oblique orientation with respect to the
horizontal (11) and vertical fold lines (10), and where-
in two neighbouring bottom panels (9) share one cor-
nering fold line (12) by which they form a pair of re-
tractable cornering bottom panels (9) in the three-
dimensional container box.

Ablank (1) according to claim 1, wherein in the upper
corner of the bottom panel (9), which is adjacent to
the cornering fold line (12), the bottom panel com-
prises a cut-out slot (15).

A blank (1) according to one of the preceding claims,
wherein the bottom panels (9) are divided in neigh-
bouring pairs by an incision (18) extending over the
vertical width of the bottom panels (9) which are sep-
arated.

A blank (1) according to one of the preceding claims,
wherein all bottom panels (9) are divided individually
by an incision (18) extending over the vertical width
of the bottom panels (9) which are separated.

A blank (1) according to one of the preceding claims,
wherein the incision (18) per pairis a two dimensional
cut-away part (18) extending over the vertical width
of the bottom panels (9) which are separated.

A blank (1) according to one of the preceding claims,
wherein each bottom panel (9) shares a cornering
fold line (12) with both its neighbouring bottom pan-
els (9).

Ablank (1) according to one of the preceding claims,
wherein one outer side panel (8) comprises a con-
necting strip (25) for connecting with the opposite
outer panel (8).

A method of forming a three-dimensional container
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10.

box which is flat foldable, comprising:

- flat folding a blank (1) according to one of the
preceding claims 1-7, over its two outer vertical
fold lines (10a) by a folding conveyor belt, so
that the two outer side panels (8a) and the bot-
tom panels (9) adjacent to the side panels, are
in an overlapping manner folded over the two
inner side panels (8b) and their adjacent bottom
panels (9),

wherein before the flat folding is completed:

a) glue is applied on a connecting strip (25)
for connecting the two outer side panels
(8a), and

b) glue is applied on bottom corner connect-
ing areas (30) below the cornering fold line
(12) of a bottom panel (9),

- the folding is completed by allowing the applied
glue to harden in flat folded form of the blank
(1), so that a flat folded container is obtained of
which the outer side panels (8a) are connected
over the connecting strip (25), and the corner
connecting areas (30) are connected to the bot-
tom panels (9) that overlap these areas.

A three-dimensional container box which is flat fold-
able and is obtainable by the method of claim 8.

A three-dimensional container box which is flat fold-
able, comprising a blank (1) according to one of the
preceding claims 1-7,

wherein:

- the blank (1) is folded over its two outer vertical
fold lines (10a), so that the two outer side panels
(8a) and their corresponding bottom panels (9)
are double folded over the two inner side panels
(8b) and their corresponding bottom panels (9),
so that the outer panels (8a) oppose the inner
panels (8b) in an overlapping way,

- the two outer side panels (8a) are attached to
each other by attaching means (25), and

- bottom corner connecting areas (30) below the
cornering fold line (12) of a bottom panel (9), are
attached to the opposing areas of the opposed
bottom panels (9), so that the opposing bottom
panels (9) share a cornering fold line (12) which
delimits the opposing areas that are attached to
each other.
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