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(54) SYSTEM AND METHOD FOR AUTOMATICALLY PACKAGING ITEMS VARYING IN SIZE AND 
NUMBER FOR SHIPMENT

(57) A system for automatically packaging items that
vary in size and number for shipment, comprising a pack-
aging station for holding a pre-folded cardboard box (10)
to receive one or more items (26, 28, 30, 32) to be pack-
aged, said pre-folded cardboard box (10) having a bottom
panel (12), two side panels (14, 16) and a first end panel,
the first end panel being joined to each of said side panels
(14, 16), the side panels (14, 16) and the end panel being
erected from the bottom panel (12) to form a box having

an open top and an open side, the bottom panel (12)
having an end portion intended to form a second end
panel, each side panel having an end portion intended
to form a corner panel, at least one cutting unit for ad-
justably shortening the end portions of the side panels
(14, 16) and the end portion of the bottom panel (12) and
at least one folding unit for folding the corner panels and
the second end panel to close said open side of the box.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The invention relates to a system and a method
for automatically packaging items that vary in size and
number for shipment.

BACKGROUND OF THE INVENTION

[0002] Mail ordering has become a widely used way
of buying goods. More and more companies offer virtual
department stores, in which the customers can electron-
ically put goods in a shopping cart that later will be trans-
ferred by the respective company into a dispatch order,
so that in a warehouse a shipment comprising the items
ordered (and sometimes additional items such as sam-
ples, vouchers, invoices, etc.) can be assembled based
on the respective dispatch order.
[0003] While assembling a shipment in a warehouse
is nowadays often done more or less fully automated,
packaging the items to be shipped is still a challenge, in
particular when a shipment comprises several items of
different sizes and in different quantities. Often, the items
to be packaged are provided automatically to a person
packaging the items manually. Depending on the size
and number of the items, the person selects a suitable
box size. Generally the box is a cardboard box that upon
packaging is assembled from a corresponding cardboard
blank.
[0004] To automate the packaging process even in
cases where the items vary in size and number, a system
has been proposed in WO 2014/117817 A1 that allows
creating a fully custom sized box, i.e. a box, of which
width, length and height are adapted to the respective
content of the box. The box is created from a roll or a
stack of cardboard by cutting out and creasing a custom
sized blank from which then the box is folded automati-
cally.
[0005] WO 2016/059218 A1 discloses a system and a
method for automatically packaging items varying in size
and number applying two separate packings, namely an
inner packing surrounding the items to be packaged in a
first direction, and an outer packing surrounding the inner
packing in a second direction, said second direction be-
ing substantially perpendicular to the first direction such
that the inner and the outer packing form a combined
package enclosing the package items from all sides.
[0006] WO 2013/117852 A1 discloses a system and a
method for reducing the height of a cardboard box to the
apex of the highest item in the box. In this respect, it
should be noted that the terms "height", "length" and
"width" as used herein refer to the usual definitions of the
three dimensions of a box having the shape of a rectan-
gular block with a rectangular bottom and two pairs of
parallel rectangular sidewalls, wherein

- the height of the box is defined by the length of the

sidewalls in the direction from the bottom to the top
of the box,

- the width of the box is defined by the length of the
bottom between the first pair of parallel sidewalls,
usually the pair of sidewalls forming for an observer
the left and the right sidewalls of the box, and

- the length (sometimes also called depth) of the box
is defined by the length of the bottom between the
second pair of parallel sidewalls, usually the pair of
sidewalls forming for an observer the front and the
back of the box.

[0007] It is hence obvious that depending on the posi-
tion of the observer, the terms length and width can be
interchanged. For sake of simplicity, in the following it is
assumed that the box is seen from one perspective and
length and width hence have a distinct meaning, which
however is not limiting and obviously what in is the fol-
lowing is called width can be named length (or depth)
and vice versa.

DISCLOSURE OF THE INVENTION

[0008] While the known systems and methods work
well for a number of applications, it has turned out that
there is a need for optimization of the packaging process
under a number of aspects. Depending in particular on
the number and the shape of the items to be packaged,
creating a custom sized box around items to be packaged
can be difficult. If pre-fold boxes are used as disclosed
in WO 2013/117852 A1, of which the height can be
changed, the finished package may not be optimal with
respect to volume, while transportation costs often do
not only depend on the weight, but also on the volume
of a package. Besides, placing the items in a pre-folded
box having the usual rectangular block shape with a bot-
tom and four sidewalls and being open only towards the
top, usually requires gripping and lifting the items over
one of the sidewalls, which in particular in cases, in which
a huge variety of items of different shapes and sizes
needs to be packaged, can be difficult to automate.
[0009] It is an object of the invention to disclose a sys-
tem and a method allowing customizing at least the length
of a box. It is also an object of the invention to disclose
a system and a method that employ a pre-folded and
hence stable box being open not only towards the top,
but also towards one of the sides, which pre-folded box
may also be used for assembling a number of items,
which shall be shipped together in a single package.
[0010] The object is achieved by a system according
to claim 1 respectively a method according to claim 9.
The respective dependent claims refer to advantageous
embodiments of the respective independent claims.
[0011] The invention is based on the idea that by plac-
ing the items to be shipped on a cardboard box having
a bottom panel, two side panels and a first end panel,
the first end panel being joined to each of said side pan-
els, the side panels and the end panel being erected from
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the bottom panel to form a box having an open top and
an open side, a huge variety of items differing in number
and shape can be packaged using the same pre-folded
box, which is then adapted in at least one dimension,
namely length. This idea as well as advantages and dif-
ferent variations of the invention will become apparent
from the following description of preferred embodiments
in conjunction with the drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0012]

Fig. 1 shows a pre-folded cardboard box according
to the invention.

Fig. 2 shows a blank for forming the box according
to Fig. 1

Fig. 3 shows the pre-folded box according to Fig. 1,
in which some items to be packaged in the box
are arranged

Fig. 4 shows the box according to Fig. 3 after the
end portions of the side panels and the bottom
panel have been shortened.

Fig. 5 shows the box according to Fig. 4 after crease
lines have been introduced in the side panels
and the bottom panel to define second corner
panels and a second end panel.

Fig. 6 shows the box according to Fig. 5 after the
second corner panels have been folded in-
wards.

Fig. 7 shows the box according to Fig. 6 after the
second end panel has been folded upwards.

Fig. 8 shows the box according to Fig. 7 after the
height of the box has been shortened to the
filling level of the box.

Fig. 9 shows the box according to Fig. 8 after lid has
been placed on top of the box.

Fig. 10 shows a box according to Fig. 4 and a thin
plate used for facilitating folding the end por-
tions of the side panels and the end portion of
the bottom panel.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0013] Fig. 1 shows a pre-folded box 10 that is open
towards two sides, namely in this view towards the top
and towards the front, while the box is closed towards
four sides, namely towards the bottom, towards the back
and towards the left and the right.

[0014] The bottom is formed by a bottom panel 12, the
left and right sides are formed by two side panels 14 and
16, and the back side is formed by two first corner panels
18 and 20 and a first so-called end panel, which in this
view is covered by the first corner panels 18 and 20.
[0015] Fig. 2 shows a cardboard blank 22 for forming
a box according to Fig. 1. In Fig. 2, the first end panel 24
can be seen. It should be noted that the terms "side pan-
els", "end panels" etc. are just used to easily distinguish
the different panels and that apparently in the completely
folded state (as shown e.g. in Fig. 7) the panels form a
box that has a bottom and four side walls.
[0016] Fig. 3 shows a different perspective of the pre-
folded box 10 according to Fig. 1 in a situation, in which
some items 26, 28, 30, 32 and 34 have been placed in
the box. In order to optimize the box with respect to vol-
ume, the pre-folded box is then adapted to the dimen-
sions of the arrangement of items in the box by shortening
the panels forming the box as will now be described.
[0017] Fig. 4 shows the situation, in which the bottom
panel 12 and the side panels 14 and 16 of the box 10
have been shortened by cutting. The amount of shorten-
ing is adapted to the space needed by the items placed
in the pre-folded box and in some cases the panels may
not be shortened at all.
[0018] Fig. 5 shows the box 10 according to Fig. 4, in
which crease lines 36, 38 and 40 have been introduced
into the side panels 14 and 16 respectively the bottom
panel 12, such that the end portions of the side panels
14 and 16 now define second corner panels 42 and 44,
and the end portion of the bottom panel 12 defines a
second end panel 46. Cuts 48 and 50 have been intro-
duced along the borderlines between the second corner
panels 42 and 44 and the second end panel 46 in order
to allow folding. This cutting can be done by the same
cutting unit which also shortened the side panels 14 and
16 and the bottom panel 12 or by a separate unit. The
cutting as well as the shortening can obviously be done
prior to, parallel to or after introducing the crease line 36,
38 and 40.
[0019] Fig. 6 shows the box 10 according to Fig. 5 in
a situation, in which the second corner panels 42 and 44
have been folded inwards around the crease lines (36
and 38 in Fig. 5) to close the open side of the box. Prior
to folding or after folding, glue can be applied to the sec-
ond end panel 46 on the side facing the second corner
panels 42 and 44 and/or on to the second corner panels
42 and 44 on the side facing the second end panel 46.
[0020] Fig. 7 shows the box 10 according to Fig. 6 in
a situation, when the second end panel 46 has been fold-
ed around the respective crease line (40 in Fig. 5) against
the second corner panels 42 and 44. The box may then
be closed by a lid. However, according to a preferred
embodiment of the invention, a cutting unit is provided
that allows also shortening the height of the box. Such
cutting unit may be the same cutting unit that is used for
shortening the bottom panel 12 and the side panels 14
and 16 as described above, or may be separate cutting
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means.
[0021] Fig. 8 shows the box 10 according to Fig. 7, in
which the height of the box has been shortened either to
match or to be slightly greater than the maximum height
of the arrangement of items in the box, which in this ex-
ample is defined by the cylindrical items 30 and 32. The
height of the box is defined by the length of the respective
erected panels in the direction from the bottom panel to
the open top of the box. Accordingly, width of the box is
defined by the length of the bottom panel in the direction
from one side panel 14 to the other side panel 16, and
length of the box is defined by the length of the bottom
panel in the direction from one end panel 22 to the other
end panel 46.
[0022] For shortening the respective panels 14, 16, 18,
20 and 46 as well as the second corner panels and the
first end panel, which in the view of Fig. 8 have no sep-
arate reference numbers, the same or a different cutting
unit, e.g. a laser cutting unit, can be used that is used for
shortening the end panel 12 and the side panels 14 and
16 as described in conjunction with Fig. 4 respectively
for introducing the cuts 48 and 50. It is obvious that the
shortening of the panels defining the height of the box
can be done prior to, parallel to or after shortening the
second corner panels and the bottom panel as described
in conjunction with Fig. 4.
[0023] Fig. 9 shows the box 10 according to Fig. 8 after
a lid 52 has been placed on the open top of the box in
order to close the box. In this embodiment, the lid 52 has
four flaps, of which only two, namely flaps 54 and 56, are
visible in Fig. 9. The flaps may be glued to the respective
panels of the box, i.e. the flap 54 may be glued to the
second end panel 46 respectively the flap 56 may be
glued to the side panel 16.
[0024] Fig. 10 shows a box according to Fig. 4 and a
thin plate 58 that is used instead of or additionally to the
crease lines shown in Fig. 5 for facilitating folding the end
portions of the side panels 14 and 16 into second corner
panels 42 and 44, and the end portion of the bottom panel
12 into a second end panel 46, once cuts have been
introduced along the borderlines between the second
corner panels 42, 44 and the second end panel 46 in
order to allow folding.
[0025] Plate 58 has approximately the width of the
open front of the box 10 formed between the side panels
14 and 16 and the bottom panel 12 and is placed in the
box against the items in the box. In this embodiment,
plate 58 has a width slightly less than the width of the
pre-folded box 10. The second corner panels 42, 44 and
the second end panel 46 can then be formed by folding
the respective end portions of the side panels 14 and 16
respectively the end portion of the bottom panel 12
around the respective edges 60, 62, 64 of the plate 58.
Hence, plate 58 functions as a fold blade. When using
such plate, it may, depending in particular on the char-
acteristics of the cardboard used, not be necessary to
indent crease lines. Plate 58 also facilitates keeping the
items in the box 10 and can also support the second

corner panels 42 and 44 from inside the box in case they
are glued to the second end panel 46, which would then
be pressed against them from outside the box. Typically,
the plate 58 will be a thin and stiff metal plate.
[0026] In this embodiment, plate 58 comprises two
handles 66 for positioning it automatically or manually.
Preferably, plate 58 is positioned in the box by moving it
along a path that ensures that items in the box are not
jammed between the plate and e.g. the bottom panel,
e.g. by inserting the plate from the open side such that
its main surfaces run substantially parallel to the first end
panel and moving it towards the first end panel. Depend-
ing on the installation situation, the plate may follow dif-
ferent insertion paths. The plate can be retracted once
the corner panels 42, 44 and, optionally, also the second
end panel 46 have been folded.
[0027] Within the scope of protection of the invention,
which is only defined by the appended claims, numerous
variations and embodiments are possible. For example,
whereas in the shown embodiments the first corner pan-
els and the second corner panels each have a length
corresponding to the half of the width of the bottom panel
12, such that the free ends of the respective corner panels
abut against each other, it is obvious that the corner pan-
els may overlap or may form a gap between them.
[0028] It is obvious for an expert that the crease lines
shown in Fig. 5 are arranged such that the thickness of
the cardboard, in particular corrugated cardboard, which
is used for the box, is taken into account, so that the
crease lines defining the second corner panels are in a
slightly different plane than the crease line defining the
second end panel in order to allow that all three panels
may form a right angel with the respective panel, from
which they are folded.
[0029] It is also obvious for an expert that, while in the
shown embodiments the corner panels in the finished
box lie in the inside of the box and the first and second
end panels form part of the outside of the box, it is as
well possible that the order is reversed and the end pan-
els are inside the box and the corner panels are outside
the box.
[0030] While in a preferred embodiment the corner
panels and the end panels are glued together, it is as
well possible to use other means for fixing and stabilising
the box, i.e. attaching the respective panels to each other
by means of self-adhesive tape or the like.
[0031] It is also possible to introduce crease lines be-
tween the side panels and the end panel as well as ad-
ditional 45° crease lines in either the corner panels 42
and 44 or the end panel 46, originating from the intersec-
tion of the bottom panel 12, the end panel 46 and the
respective corner panels 42 and 44, such that the corner
panels can be folded inwardly without introducing cuts.
[0032] The invention has the great advantage that
blanks of a standard shape respectively standard pre-
formed boxes can be used to form a huge variety of dif-
ferent sized boxes such that advantageously not a lot of
different boxes have to be kept in stock at a packaging
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company.
[0033] The invention advantageously allows adjusting
at least the length (or, depending on the view, the width)
of a box in order to fit optimal to the arrangement of items
to be packaged in the box. In a preferred embodiment,
also the height of the box can be adjusted.
[0034] Depending on the volume of boxes needed, it
may be advantageous for customers to apply an optional
box forming unit that may produce pre-folded boxes on-
site. Such box forming unit may even be adapted to form
custom sized pre-folded boxes from cardboard blanks or
from cardboard continuously fed to the box forming unit
from a stack of zig-zag-folded corrugated cardboard,
such that all dimensions of the boxes can be varied as
needed.
[0035] The items in the box may be arranged manually
or automatically in the box. The dimensions of the ar-
rangement may be measured e.g. by a laser measuring
unit or may be calculated from data known about the
arrangement and/or the single items in the arrangement.
It may be foreseen that a central control unit calculates
an optimal arrangement of the items to be packaged and
either controls a placing unit for automatically arranging
the items or displays the optimal arrangement via a
screen to a person manually arranging the items in the
box.
[0036] In order to ensure proper support of the items
upon closing the open side of the box by folding the re-
spective panels, the cardboard box may be held such
that the bottom panel is slightly inclined downwards from
the open end towards the first end panel, ensuring that
gravity forces the arrangement against the end panel and
at least one of the respective side panels.
[0037] The respective pre-fold box may even be used
for assembling the items to be shipped, i.e. the box can
be placed on a trolley used by an order picker to pick up
the items of an order from a storage. Obviously, the trolley
could advantageously also be adapted to hold the pre-
folded box slightly inclined such that items placed in the
box cannot fall out of the open end of the box.

Claims

1. A system for automatically packaging items that vary
in size and number for shipment, comprising

- a packaging station for holding a pre-folded
cardboard box to receive one or more item(s) to
be packaged, said pre-folded cardboard box
having a bottom panel, two side panels and a
first end panel, the first end panel being joined
to each of said side panels, the side panels and
the end panel being erected from the bottom
panel to form a box having an open top and an
open side, the bottom panel having an end por-
tion intended to form a second end panel, each
side panel having an end portion intended to

form a corner panel,
- at least one cutting unit for adjustably shorten-
ing the end portions of the side panels and the
end portion of the bottom panel,
- at least one folding unit for folding the corner
panels and the second end panel to close said
open side of the box.

2. The system according to claim 1, characterized in
that at least one cutting unit is adapted to introduce
cuts between the end portions of the side panels
intended to form said cornels panels and the end
portion of the bottom panel intended to form said
second end panel.

3. The system according to one of claims 1 or 2, char-
acterized by comprising a box forming unit for pro-
ducing pre-folded boxes each having a bottom panel,
two side panels and a first end panel, the first end
panel being joined to each of said side panels, the
side panels and the end panel being erected from
the bottom panel to form a box having an open top
and an open side from cardboard blanks.

4. The system according to one of claims 1 to 3, char-
acterized by comprising a lid placing unit for placing
a lid on top of the fully folded box.

5. The system according to one of claims 1 to 4, char-
acterized in that said packaging station is adapted
for holding the pre-folded cardboard box such that
the bottom panel is slightly inclined downwards from
the open end towards the first end panel.

6. The system according to one of claims 1 to 5, char-
acterized by comprising a central control unit cal-
culating a possible arrangement of the item(s) to be
packaged that is optimized under predetermined cri-
teria such as volume and/or stability of the finally
folded box.

7. The system according to one of claims 1 to 6, char-
acterized by comprising a cutting unit for adjustably
shortening the panels defining the height of the box.

8. The system according to one of claims 1 to 7, char-
acterized by comprising at least one creasing unit
for introducing a crease line in the bottom panel to
define the second end panel and/or for introducing
a crease line in each side panel to define the respec-
tive corner panel.

9. A method for automatically packaging items that vary
in size and number for shipment, comprising the fol-
lowing steps:

- arranging one or more more item(s) to be pack-
aged in a pre-folded cardboard box, said pre-
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folded cardboard box having a bottom panel, two
side panels and a first end panel, the first end
panel being joined to each of said side panels,
the side panels and the end panel being erected
from the bottom panel to form a box having an
open top and an open side, the bottom panel
having an end portion intended to form a second
end panel, each side panel having an end por-
tion intended to form a corner panel,
- depending on the dimensions of the arrange-
ment of the one or more item(s), shortening as
needed the end portions of the side panels and
the end portion of the bottom panel,
- folding the second corner panels and the sec-
ond end panel to close said open side of the box.

10. The method according to claim 9, characterized by
comprising a step of applying glue to the second end
panel and/or to the corner panels prior to folding
it/them.

11. The method according to claim 9 or 10, character-
ized by comprising a step of introducing cuts be-
tween the end portions of the side panels intended
to form said corner panels and the end portion of the
bottom panel intended to form said second end pan-
el.

12. The method according to one of claims 9 to 11, char-
acterized by comprising a step of determining the
height and/or the length of an arrangement of items
placed on the bottom panel prior to shortening the
panels.

13. The method according to one of claims 9 to 12, char-
acterized by comprising a step of shortening the
panels defining the height of the box.

14. The method according to one of claims 9 to 13, char-
acterized by comprising a step of introducing a
crease line in the bottom panel to define the second
end panel and/or of introducing a crease line in each
side panel to define the respective corner panel.

15. The method according to one of claims 9 to 14, char-
acterized by comprising a step of placing a plate
inside the box at the open side against the item(s)
placed within the box.
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