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Description

Field of the invention

[0001] The presentinvention relates to packages, es-
pecially to double-walled box for providing insulating
properties. More particularly, the present invention re-
lates to a method for manufacturing a double-walled box
from a double-walled blank and to an apparatus for man-
ufacturing a double-walled box from a double-walled
blank.

Background art

[0002] Double-walled packaging boxes, for instance
made from paper based materials such as cardboard,
are commonly used for transporting goods where it is
desired that the packaging provides some degree of in-
sulation. Moreover, double-walled packaging provides
additional strength as there is an inherent redundancy
and increased strength in each wall.

[0003] Typically, double-walled packaging is used for
transporting frozen food stuff where the insulation from
the double-walled with the interposed air layer allows the
food stuff to remain cooled for longer.

[0004] The double-walled packages are manufactured
from blanks, which are provided with crease lines for fa-
cilitating and controlling the folding of the blank into the
desired final shape.

[0005] However, assembling and folding a double-
walled blank into a desired packaging shape such as a
box has proven to be difficult and complex and thus also
costly. Manufacturers of double-walled packages are
thus constantly striving to not only provide improved dou-
ble-walled packages, butto also provide ways to facilitate
the folding process and to find more cost-effective ways
to provide a double-walled packaging.

Summary of the invention

[0006] In view of that stated above, the object of the
presentinvention is to provide method and apparatus for
folding a double-walled blank that ameliorates prior art
solutions and that facilitates providing a double-walled
box.

[0007] To achieve at least one of the above objects
and also other objects that will be evident from the fol-
lowing description, there is provided according to a first
aspect of the teachings herein a method for manufactur-
ing a double-walled box from a double-walled blank. The
blank comprises: a first sheet for forming the inside of
the box, the first sheet comprising a first set of crease
lines extending at an angle in relation to a second set of
crease lines for forming a first pair and a second pair of
opposing inner side wall sections, an inner bottom wall
section and four inner corner sections, the blank further
comprising four corner crease lines each extending in a
respective inner corner section from a respective inter-
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section between one crease line of the first set of crease
lines and one crease line of the second set of crease
lines to a corner associated with the inner corner section.
The method comprises:

Transferring the blank to a first position in a blank
folding machine such that the bottom wall section is
positioned above an opening with the first sheet fac-
ing away from the opening,

engaging from above each inner corner section by
a corner section securing device,

pushing down the inner bottom wall section into the
opening by aplunger, wherein the step ofthe pushing
down comprises:

a first phase during which the blank is moved
from the first position to a second position and
in which a first engagement member folds the
first pair of opposing inner side wall sections for
initiation of erection thereof while maintaining
the engaging from above for controlling folding
about the four corner crease lines,

a second phase in which the blank is moved
from the second position into a third position and
in which a second engagement member folds
the second pair of opposing inner side wall sec-
tions for erection thereof,

a third phase in which the blank is kept in the
third position and in which a corner engagement
member folds the inner corner sections such that
each inner corner section is folded about one
crease line of the first set of crease lines and/or
one crease line of the second set of crease lines
for formation of flaps which are pressed against
theinner side wall sections. A double-walled box
can thus be provided from folding of a double-
walled blank in a cost effective and reliable man-
ner, where the folding can be fully automated.
The method can naturally be repeated in rapid
succession, rapidly producing any desired
number of double-walled boxes. The engaging
from above of the corner section securing device
reduces the risk that the corner sections folds in
a direction that is not desired.

[0008] In an embodiment of the method, in which the
blank further comprises a second sheet for forming the
outside of the box, the second sheet comprising a first
set of crease lines extending at an angle in relation to a
second set of crease lines for forming a first and a second
pair of opposing outer side wall sections, an outer bottom
wall section and four outer corner sections, wherein the
second set of crease lines has terminal sections formed
as slits, the step of pushing down further comprises a
fourth phase in which the blank is moved from the third
position into a fourth position in which a third engagement
member engages the first pair of opposing outer side wall
sections for erection thereof.
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[0009] Forembodiments in which the blank comprises
a second sheet for forming the outside of the box, that
the inner bottom wall section, in the first position, is po-
sitioned above the opening with the first sheet facing
away from the opening entails that the outer bottom wall
section, in the first position, is positioned above the open-
ing with the second sheet facing into the opening. Thus,
transferring the blank to a first position further comprises
that the the outer bottom wall section is positioned above
an opening with the second sheet facing into the opening.
Furthermore, for embodiments in which the blank com-
prises a second sheet for forming the outside of the box,
while folding the second pair of opposing inner side wall
sections for erection thereof, the second engagement
means simultaneously folds the outer side wall sections
for erection thereof.

[0010] The third phase may further comprise engaging
the outer corner sections by the corner engagement
member such that the outer corner sections are pressed
against the inner corner sections for folding thereof, thus
achieving simultaneous folding of the outer and inner cor-
ner sections.

[0011] The first engagement member may engage the
first pair of outer side wall sections during the first phase
and subsequently be disengaged with the first pair of
outer side wall sections during the first or the second
phase such that the first pair of outer side wall sections
are enabled to assume an unfolded state during the third
phase. The unfolded state of the outer side wall sections
during the third phase facilitates folding the outer and/or
inner corner sections by means of the corner engage-
ment member, as the outer side wall sections could oth-
erwise risk becoming an obstruction for the corner en-
gagement member.

[0012] In an embodiment of the method, in which the
blank further comprises two opposite top flaps protruding
in opposite directions from the first sheet and in the plane
thereof, the method further comprises folding the top
flaps over the second sheet by a top flap folding member
during or after the fourth phase. The top flaps secure the
first pair of outer side wall sections to the first pair ofinner
side wall sections.

[0013] The method may further comprise a step of re-
leasing the double-walled box comprising moving the
plunger from the fourth position to the first position and
engaging the double-walled box by a box releasing mem-
ber pushing against the double-walled box during said
movement of the plunger such that it releases from the
plunger. The double-walled box can subsequently be re-
moved for instance by an operator or a conveyor may be
provided which transports the double-walled box away
from the apparatus. A new blank can subsequently be
provided, and the method can be repeated. The risk of
the that the double-walled box remains on the plunger
after that the method has been completed is further re-
duced.

[0014] In a second aspect is an apparatus for manu-
facturing a double-walled box from a double-walled blank
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provided. The blank comprising: a first sheet for forming
the inside of the box, the first sheet comprising a first set
of crease lines extending at an angle in relation to a sec-
ond set of crease lines for forming a first and a second
pair of opposing inner side wall sections, an inner bottom
wall section and four inner corner sections, the blank fur-
ther comprising four corner crease lines each extending
in a respective inner corner section from a respective
intersection between one crease line of the first set of
crease lines and one crease line of the second set of
crease lines to a corner associated with the inner corner
section. The apparatus comprises:

a base structure defining an opening,

a plunger moveable in relation to the base and in-
sertable into the opening of the base,

a corner section securing device supported by the
base structure configured to engage each inner cor-
ner section from above,

a first engagement member supported by the base
structure configured to fold the first pair of opposing
inner side wall sections for initiation of erection there-
of in response to insertion of the plunger into the
opening while maintaining the engaging from above
by the corner section securing device for controlled
folding about the four corner crease lines,

a second engagement member supported by the
base structure configured to fold the second pair of
said opposing inner side wall sections for erection
thereof in response to continued insertion of the
plunger into the opening,

a corner engagement member supported by the
base structure configured to fold the inner corner
sections such thateach inner corner section is folded
about one crease line of the first set of crease lines
and/or one crease line of the second set of crease
lines for formation of flaps which are pressed against
the inner side wall sections.

[0015] In an embodiment of the apparatus, in which
the blank further comprises a second sheet for forming
the outside of the box, the second sheet comprising a
first set of crease lines extending at an angle in relation
to a second set of crease lines for forming a first and a
second pair of opposing outer side wall sections, an outer
bottom wall section and four outer corner sections,
wherein the second set of crease lines has terminal sec-
tions formed as slits, the apparatus further comprises a
third engagement member configured to engage the first
pair of opposing outer side wall sections for erection
thereof in response to continued insertion of the plunger
into the opening. The third engagement member facili-
tates simultaneous folding of the first pair of outer and
inner side wall sections.

[0016] The corner engagement member may be con-
figured to engage the outer corner sections such that the
outer corner sections are pressed against the inner cor-
ner sections for folding thereof, thus folding both the inner
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and outer corner sections in one operation.

[0017] The first and second engagement members
may each comprise a first and a second element ar-
ranged on opposite sides of the opening in the base,
wherein the first and second element of the first engage-
ment members are arranged higher above the opening
than the first and second element of the second engage-
ment member. Such an arrangement provides initiation
of the erection of the first pair of outer and/or inner side
wall sections before the erection of the second pair of
outer and/or inner side wall sections.

[0018] The third engagement member may further
comprise a first and second element arranged on oppo-
site sides in the opening, each element comprising at
least one roller configured to be engaged with the first
pair of outer side wall sections such that the rollers roll
against the respective outer side wall section as the
plunger pushes down. As the blank is pushed down with
the inner and outer bottom wall sections first, from which
the first/second pair of outer/inner side wall sections hing-
es, the rollers will make contact near the respective
crease line for each of the side wall sections and gradu-
ally fold the first pair of outer/inner side wall sections in
a desired manner without causing any damage to the
blank for instance due to friction.

[0019] The cornerengagementmembermay comprise
a pivoting element for each inner corner section, each
pivoting element being configured to pivot in relation to
the base to fold the inner corner sections such that the
inner corner sections are folded about one crease line of
the first set of crease lines and/or one crease line of the
second set of crease lines for formation of flaps which
are pressed against the inner side wall sections.

[0020] In an embodiment in which the blank further
comprises two opposite top flaps protruding in opposite
directions from the first sheet and in the plane thereof,
the apparatus may further comprise a top flap folding
member configured to fold the top flaps over the second
sheet during or after the fourth phase, wherein the top
flap folding member is arranged on the plunger.

[0021] The apparatus may further comprise a box re-
leasing member configured to engage the double-walled
box by pushing against the double-walled box during up-
wards movement of the plunger such that it releases the
box from the plunger. With the box removed from the
plunger can the plunger move back to the initial position
thereof and a new double-walled blank can be provided
to be folded into a new double-walled box.

[0022] Generally, all terms used in the claims are to be
interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the [element, device, component,
means, step, etc]" are to be interpreted openly as refer-
ring to at least one instance of said element, device, com-
ponent, means, step, etc., unless explicitly stated other-
wise. The steps of any method disclosed herein do not
have to be performed in the exact order disclosed, unless
explicitly stated.
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Brief description of the drawings

[0023] The above, as well as additional objects, fea-
tures and advantages of the present invention, will be
better understood through the following illustrative and
non-limiting detailed description of preferred embodi-
ments of the present invention, with reference to the ap-
pended drawings, where the same reference numerals
will be used for similar elements, wherein:

Figure 1 discloses a schematic flow chartof a method
for manufacturing a double-walled box from a dou-
ble-walled blank.

Figure 2 discloses a perspective top view of adouble-
walled blank.

Figure 3 discloses a perspective bottom view of a
double-walled blank.

Figures 4a and 4b disclose a perspective view of an
apparatus for manufacturing a double-walled box
from a double-walled blank and a double-walled
blank respectively in a first position.

Figures 5a and 5b disclose a perspective view of an
apparatus for manufacturing a double-walled box
from a double-walled blank and a double-walled
blank respectively in during a first phase.

Figures 6a and 6b disclose a perspective view of an
apparatus for manufacturing a double-walled box
from a double-walled blank and a double-walled
blank respectively during a second phase.

Figures 7a and 7b disclose a perspective view of an
apparatus for manufacturing a double-walled box
from a double-walled blank and a double-walled
blank respectively in during a third phase.

Figures 8a and 8b disclose a perspective view of an
apparatus for manufacturing a double-walled box
from a double-walled blank and a double-walled
blank respectively in during or after a fourth phase.
Figure 9 discloses a perspective view of an appara-
tus for manufacturing a double-walled box from a
double-walled blank.

Figure 10 discloses a detail perspective view of one
side of the apparatus for manufacturing a double-
walled box from a double-walled blank.

Figure 11 discloses a detail perspective view of a
plunger of the apparatus for manufacturing a double-
walled box from a double-walled blank.

Figure 12 discloses a bottom perspective view of the
apparatus for manufacturing a double-walled box
from a double-walled blank.

Description of embodiments

[0024] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which currently preferred embodiments
of the invention are shown. This invention may, however,
be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein;
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rather, these embodiments are provided for thorough-
ness and completeness, and fully convey the scope of
the invention to the skilled person.

[0025] Figure 1 discloses a flowchart of a method 1000
for manufacturing a double-walled box from a double-
walled blank 100. The blank 100 is shown from a top view
in Figure 2 and in a bottom view in Figure 3. The blank
100 is preferably made from a paper based material such
as cardboard but other materials are also envisioned.
[0026] The blank 100 comprises a first sheet 102 for
forming the inside of the box. The inside is the side that
is intended to face the goods that is transported in the
box. Thefirstsheet 102 comprises afirst set 104 of crease
lines extending at an angle in relation to a second set
108 of crease lines of the first sheet 102. The first set
104 of crease lines may be arranged to extend in parallel
with a first set 106 of opposed sides of the blank 100. In
the embodiment illustrated in Figure 2, the first set 104
of crease lines are arranged parallel with a short side of
the blank 100. The first set 104 comprising two crease
lines 104 extending from one long side of the blank 100
to the other opposite long side.

[0027] Creaselines maybeformedinanyconventional
manner that is common in the industry as is apparent to
a person skilled in the art, this process will thus not be
further elaborated on herein.

[0028] The blank 100 as mentioned further comprises
asecond set 108 of crease lines, which may be arranged
to extend in parallel with a second set 110 of opposed
sides of the blank 100. In the embodiment illustrated in
Figure 2, the second set 108 of crease lines are arranged
parallel with a long side of the blank 100. The second set
108 comprising two crease lines 108 extending from one
short side of the blank 100 to the other opposite short
side.

[0029] Thefirstandsecond set 104, 108 of creaselines
are preferably perpendicularly arranged in relation to one
another.

[0030] Thefirstandsecondset 104, 108 of creaselines
forms a first pair 112 and a second pair 114 of opposing
inner side wall sections 112, 114, an inner bottom wall
section 116 and fourinner corner sections 118. The blank
100 further comprising four corner crease lines 120 each
extending in a respective inner corner section 118 from
arespective intersection 122 between one crease line of
the first set 104 of crease lines and one crease line of
the second set 108 of crease lines to a corner 124 asso-
ciated with the inner corner section 118. Each corner
crease line 120 may thus extend diagonally through the
respective inner corner section 118.

[0031] Each corner 124 may comprise a rectangular
cut-out, facilitating folding of the inner corner section 118,
the corner crease lines 120 ending at a respective cut-
out.

[0032] In Figure 3, in which the blank 100 is shown
from a bottom view, it is illustrated how the blank 100
may further comprise a second sheet 126 for forming the
outside of the box 200. The second sheet 126 comprising
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a first set 128 of crease lines extending at an angle in
relation to a second set 132 of crease lines. The first set
128 of crease lines may extend in parallel with the first
set 106 of opposed sides of the blank 100 and the second
set 132 of crease lines may extend in parallel with the
second set 110 of opposed sides of the blank 100. The
first and second set 128, 132 of crease lines form a first
134 and a second pair 136 of opposing outer side wall
sections, an outer bottom wall section 138 and four outer
corner sections 140. The second sheet 126 is preferably
connected to the first sheet 102 along the second set 110
of opposed sides such that each of the second pair of
outer side wall sections 136 is arranged with spaced apart
from the respective one of the second pair of inner side
wall sections 114.

[0033] Furthermore, the second set 132 of crease lines
of the second sheet 126 comprises terminal sections 142
formed as slits which allows the outer corner sections
140 to be folded about the first set 128 of crease lines.
The slits may be formed tapering from the first set 106
of opposite sides towards the first set of crease lines 128,
faciltating folding of the outer corner sections 140.
[0034] With reference to Figure 1, Figure 2 and to Fig-
ures 4a to 8b, the method 1000 for manufacturing a dou-
ble-walled box from the double-walled blank 100 com-
prises transferring 1002 the blank 100 to a first position
in ablank folding machine 200, such thatthe inner bottom
wall section 116 is positioned above an opening 202 with
the first sheet 102 facing away from the opening 202. For
embodiments wherein the blank 100 comprises a second
sheet 126 for forming the outside of the box 200, that the
inner bottom wall section 116, in the first position, is po-
sitioned above the opening 202 with the first sheet 102
facing away from the opening 202 entails that the outer
bottom wall section 138, in the first position, is positioned
above the opening 202 with the second sheet 126 facing
into the opening 202. Thus, transferring the blank 100 to
afirst position further comprises that the the outer bottom
wall section 138 is positioned above the opening 202 with
the second sheet 126 facing into the opening 202. The
blank 100 is illustrated in the first position in Figures 4a
and 4b. The blank 100 may be transferred 1002 to the
first position for instance by means of a conveyer belt.
Alternatively, the blank 100 may be manually transferred
1002 to the first position.

[0035] The method 1000 further comprises engaging
1004 from above each inner corner section 118 by a cor-
ner section securing device 206. The corner section se-
curing device 206 facilitates controlling the folding of
each corner section 118, such that corner crease lines
120 folds outwards towards the outer corner section 140.
[0036] The method further comprises pushing down
1006 the inner bottom wall section 116 into the opening
202 by a plunger 204 of the apparatus 200. The plunger
204 applies pressure on the inner bottom wall section
116, forcing the blank 100 into the opening 202 in the
apparatus 200.

[0037] The step of the pushing down comprises a first
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phase 1008 during which the blank 100 is moved from
the first position to a second position and in which a first
engagement member 208 folds the first pair 112 of op-
posing inner side wall sections 112 for initiation of erec-
tion thereof while maintaining the engaging from above
for controlling folding about the four corner crease lines
120. As is illustrated in Figure 5a, the engaging from
above on each inner corner section 118 may be discon-
tinued by the corner section securing device 106 during
the first phase 1008. The blank 100 is shown in its second
position in Figures 5a and 5b, 5b showing a state of the
folding of the blank 100. The second position of the blank
100 may comprises initiation of erection of the second
pair 114 of opposing inner side wall sections, as the erec-
tion of the first pair 112 of inner side wall sections may
bring about folding of the second pair 114 of inner side
wall sections as they are connected through the inner
corner sections 118.

[0038] The pushing down 1006 further comprises a
second phase 1010 in which the blank 100 is moved from
the second position into a third position illustrated in Fig-
ures 6a and 6b. In the second phase, a second engage-
ment member 212 folds the second pair 114 of opposing
inner side wall sections for erection thereof.

[0039] Since the second sheet 126 is connected to the
first sheet 102, the second engagement member 212,
while folding the second pair 114 of opposing inner side
wall sections for erection thereof, simultaneously folds
the outer side wall sections 136. Thus, in the second
phase, the second engagement member 212 folds the
second pair 136 of opposing outer side wall sections for
erection thereof.

[0040] In a third phase 1012, in which the blank 100 is
kept in the third position, a corner engagement member
216 folds the inner corner sections 118 such that the
inner corner sections are folded about one crease line of
the first set 104 of crease lines and/or one crease line of
the second set 108 of crease lines. Preferably, each inner
corner section 118 is folded about one of the first set 104
of crease lines and one of the second set 108 of crease
lines. The folding of each inner corner section 118 by the
corner engagement member 216 may furhter entail fold-
ing about the associated corner crease line 120. The fold-
ing of the inner corner sections 118 forms flaps which
are pressed against the inner side wall sections 112, 114
by the corner engagement member 216, as illustrated in
Figures 7a and 7b.

[0041] As s illustrated in Figure 3, the blank 100 may
as mentioned in foregoing comprise a second sheet 126
for forming the outside of the box 200. For a blank 100
comprising a second sheet 126, the step of pushing down
1006 may further comprises a fourth phase 1014 in which
the blank 100 is moved from the third position into a fourth
position in which a third engagement member 214 en-
gages the first pair 134 of opposing outer side wall sec-
tions for erection thereof. The third engagment member
pushing against each of the first pair 134 of opposing
outer side wall sections as the blank 100 is pushed down-
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wards by the plunger 204. The third engagement member
214 may further be reciprocally moveable in relation to
the base structure 222 of the apparatus 200, as is elab-
orated further on below. The method 1000 may thus com-
prise moving the third engagment member 214 towards
the first pair 134 of outer side wall sections to apply a
pressure thereto during movement between the third and
fourht position and further movement of the third engag-
ment member 214 away from the first pair of outer side
wall sections to release pressure once the blank 100 has
reached the fourth position. The blank 100 is shown in
the fourth positition in Figures 8a and 8b.

[0042] The third phase 1012 may for the embodiment
of the blank 100 comprising a second sheet 126 further
comprise engaging the outer corner sections 140 by the
corner engagement member 216 such that the outer cor-
ner sections 140 are pressed against the inner corner
sections 118 for folding thereof.

[0043] As is also illustrated in Figures 6a and 6b, the
first engagement member 208 may engage the first pair
134 of outer side wall sections during the first phase 1008
and subsequently be disengaged with the first pair 134
of outer side wall sections during the first 1008 or the
second phase 1010 such that the first pair 134 of outer
side wall sections are enabled to assume an unfolded
state during the third phase 1012. This is illustrated in
Figures 6a and 6b, and faciltates folding of the inner and
outer corner sections 118, 140 by means of the corner
enagement member 216 as is shown in Figures 7a, and
7b.

[0044] Further illustrated in Figures 8a and 8b, in an
embodiment in which the blank 100 comprises two op-
posite top flaps 144 protruding in opposite directions from
the first sheet 102 and in the plane thereof, the method
1000 may further comprise folding 1016 the top flaps 144
over the second sheet 126 by a top flap folding member
220 during or after the fourth phase 1014. The top flaps
144 are pushed against the respective one of the first
pair of outer side wall sections 134.

[0045] The method may further comprise a step of re-
leasing 1018 the double-walled box, i.e. the folded blank
100, comprising moving the plunger 204 from the fourth
position to the first position and engaging the double-
walled box 200 by a box releasing member 218, shown
in Figure 12, pushing against the double-walled box 200
during the movement of the plunger 204 such that it re-
leases from the plunger 204.

[0046] The method 1000 is thus repeatable, when the
plunger 204 has returned to its original position can a
new blank 100 be arranged in the first position over the
opening 202 in the apparatus 200.

[0047] Figure 9 discloses a perspective view of an ap-
paratus 200 for manufacturing a double-walled box 200
from a double-walled blank 100 and thus for performing
the method 1000 disclosed herein.

[0048] The apparatus 200 comprises a base structure
222 defining an opening 202. The base structure 222 is
configured to support the apparatus 200 and may be ar-
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ranged as a part of a larger line of packaging manufac-
turing devices. The base structure 222 is preferably se-
cured to the floor and may be provided with a stand for
arranging the base structure 222 at desired height over
a floor on which the apparatus 200 is placed.

[0049] The apparatus 200 further comprises a plunger
204 moveable in relation to the base structure 222 and
insertable into the opening 202 of the base 222. The
plunger 204 may be connected to the base structure 222
and supported thereby. Alternatively, the plunger 204
may be supported by another supporting structure such
as from a ceiling or from another separate stand. The
movement of the plunger 204 may be achieved in a
number of ways as is realized by one skilled in the art. It
may be realized by means of a hydraulic actuator, a pneu-
matic actuator, an electric actuator and/or by a combina-
tion thereof.

[0050] The apparatus 200 further comprises a corner
section securing device 206 supported by the base struc-
ture 222 configured to engage each inner corner section
118 from above. As is illustrated in Figure 9, a corner
section securing device 206 may be provided for each
inner corner section 118 of the blank 100. Each corner
section securing device 206 is actuatable between a po-
sition in which it applies a pressure on the respective
inner corner section 118 of the blank 100 and a disen-
gaged position where it releases the respective inner cor-
ner section 118. The apparatus 200 may comprise a sup-
port member 210 which the corner section securing de-
vice 206 is configured to cooperate with. One support
member 210 may be provided for each corner section
securing device 206, which the blank 100 is pushed
downwards against and which supports the inner corner
section 118 as it folds.

[0051] The apparatus further comprises afirstengage-
ment member 208 supported by the base structure 222
configured to fold the first pair 112 of opposing inner side
wall sections for initiation of erection thereof in response
to insertion of the plunger 204 into the opening 202 while
maintaining the engaging from above by the corner sec-
tion securing device 106 for controlled folding about the
four corner crease lines 120. The first engagement mem-
ber 208 preferably comprises a first 208a and a second
208b element arranged on opposite sides of the opening
202 in the base 222, each element being configured to
fold a respective opposite one of the first pair 112 of inner
side wall sections. Each of the first and second element
208a, 208b may comprise an upper horizontal surface
208c and a lower vertical surface 208e, the vertical sur-
face 208e facing into the opening 202. The upper hori-
zontal surface 208c and the lower vertical surface 208e
being connected by at least one inclined surface 208d.
The lower vertical surface 208e having a vertical exten-
sion that extends into the opening 202 of the base struc-
ture 222.

[0052] A second engagement member 212 is further
provided. The second engagement member 212 being
supported by the base structure 222 and configured to
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fold the second pair 114 of said opposing inner side wall
sections for erection thereof in response to continued
insertion of the plunger 204 into the opening 202. The
second engagement member 212 may, as is shown in
Figure 9, comprise a first 212a and a second 212b ele-
ment arranged on opposite sides of the opening 202 in
the base 222. The first and second elements 212a, 212b
of the second engagement member 212 are preferably
arranged higher above the opening 202 than the firstand
second elements 208a, 208b of the first engagement
member 208. This facilitates that the initiation of erecting
of the first pair 112 of opposite inner side wall sections
is performed before the erecting of the second pair 114
of opposite inner side wall sections.

[0053] Eachofthefirstand secondelement212a,212b
may comprise an upper horizontal surface 212c and a
lower vertical surface 212e, the vertical surface 212e fac-
ing into the opening 212. The upper horizontal surface
212c and the lower vertical surface 212e being connect-
ed by at least one inclined surface 212d. The lower ver-
tical surface 212e having a vertical extension that ex-
tends into the opening 202 of the base structure 222. The
lower vertical surface 212e preferably extends further in-
to the opening than the lower vertical surface 208e of the
first engagement member 208. This facilitates that the
second pair of opposite side wall sections 114, 136 are
held in their erected state during the movement of the
blank 100 through the opening while the outer opposite
side wall sections 134 may become disengaged from the
first engagement member 208 to assume an unfolded
state during a part of the movement of the blank 100
through the opening 202.

[0054] As is further illustrated in Figure 9, the appara-
tus 200 further comprises a corner engagement member
216 supported by the base structure 222 configured to
fold the inner corner sections 118 such that each inner
corner section 118 is folded about one crease line of the
first set 104 of crease lines and/or one crease line of the
second set 108 of crease lines for formation of flaps which
are pressed againstthe inner side wall sections 112, 114.
Preferably is each inner corner section 118 folded about
one crease line of the first 104 of crease lines and one
crease line of the second set 108 of crease lines. Pref-
erably is one corner engagement member 216 provided
for each inner corner section 118. As mentioned in the
foregoing in conjunction with an embodiment in which
the blank 100 comprises a second sheet 126, the corner
engagement member 216 may be configured to engage
the outer corner sections 140 such that the outer corner
sections 140 are pressed against the inner corner sec-
tions 118 for folding thereof.

[0055] The apparatus may further comprise two oppo-
site moveable portions 226, each moveable portion 226
being moveable in relation to the base structure 222 in
a guided movement on at least one guiding element 224.
The guiding element 224 guiding the movement of the
moveable portions 226 such that reciprocal movement
can be achieved in the direction of the first set of opposite
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sides 206 of the blank 200 is intended to be arranged on
the apparatus 200. In other words, the moveable portions
226 are configured to be reciprocally moveable to-
wards/away from the second engagement member 212.
The moveable portions 226 define the size of the opening
202 in the base structure 222, allowing adaptation there-
of. The moveable portions may be moveable by means
of a respective actuator 228, which may be an electric,
hydraulic, or pneumatic actuator as is realized by one
skilled in the art. The actuator is connected between each
moveable portion 226 and the base structure 222, allow-
ing controlled relative movement thereof guided by the
guiding element 224. The method 1000 disclosed herein
may thus further comprise moving each moveable por-
tion 226 to adapt the size of the opening 202 to a desired
size of a blank 100 that is to be folded.

[0056] To each moveable portion may a first engage-
ment member 208 and two corner section securing de-
vices 206 mounted. Two support members 210 may fur-
ther be mounted on each moveable portion 226. The po-
sition of the first engagement member 208 and the corner
section securing devices 206 can thus be controlled in
relation to the second engagement member 212.
[0057] The method 1000 disclosed herein may thus
further comprise controlling the position of each move-
able portion 226 during the movement of the plunger 204,
facilitating control of the folding of the blank 100. More-
over, as mentioned, the size of the opening 200 can be
adapted to suit a plurality of dimensions of the blank 100
by moving the moveable portions 226 correspondingly.
[0058] The apparatus 200 further comprises a third en-
gagement member 214 configured to engage the first
pair 134 of opposing outer side wall sections for erection
of the first pair 112, 134 of the respective outer and inner
side wall sections in response to continued insertion of
the plunger 204 into the opening 202. Preferably is one
third engagement member 214 provided in the opening
202 on each side thereof configured to face towards the
first pair 134 of opposing outer side wall sections.
[0059] A third engagement member 214 may be
mounted on each moveable portion 226 of the apparatus
200.

[0060] In Figure 10, a detail perspective view of one
side of the apparatus 200 is shown. In Figure 10, it is
shown that each corner section securing device 206 may
comprise an actuator 206b configured to pivot the corner
section securing device 206 around a pivot axis 206a.
The actuator 206b may be electric, hydraulic or a pneu-
matic actuator. Each corner section securing device 206
further comprising a fixation element 206c¢, configured to
engage the inner corner section 118. Preferably, the fix-
ation element 206¢c has an extension essentially in the
direction of the associated corner crease 120.

[0061] Figure 11 discloses a perspective detail view of
the plunger204. The plunger 204 may comprise opposite
side portions 230 which are intended to face a respective
one of the first pair 112 of opposing inner side wall sec-
tions. The side sections 230 may be reciprocally move-
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able in relation to the plunger 204 such that the size of
the plunger 204 can be adapted to the size of various
blanks 100. Preferably, the size of bottom part of the
plunger 204 should essentially correspond to the inner
bottom wall section 116 of the blank 100.

[0062] The plunger 204 comprises a top flap folding
member 220, preferably one on each side section 230.
Each top flap folding member is configured to fold the
top flaps 144 of the blank 100 over the second sheet 126
during or after the fourth phase 1014 of the method dis-
closed herein. Each top flap folding member 220 is for
the purpose configured to pivot in relation plunger 204.
Each top flap folding member 220 is provided with a
shape that folds the top flap 144 in an essentially per-
pendicular manner over the second sheet 126, more spe-
cifically the first pair 134 of opposite side wall sections
thereof. Each top flap folding member 220 is thus pref-
erably provided with a bend, essentially perpendicularly,
around an axis parallel with the axis around which the
top flap folding member 220 pivots.

[0063] Each top flap folding member 204 may be con-
figured to controlled by an actuator 232, which may be
electrically, pneumatically, or hydraulically operated.
[0064] Figure 12 shows the apparatus 200 in a bottom
perspective view. In Figure 12, it is shown how each third
engagement member 214 may be provided with a sup-
porting element 214a at opposite sides of which two roll-
ers 214b are arranged. The rollers 214b are configured
to be rolled against lateral sides of the first pair of oppos-
ing outer side wall sections 134 as the plunger 204 push-
es the blank 100 downwards through the opening 202.
[0065] The third engagement member 214 may further
be configured to be reciprocally moveable in relation to
the base structure 222 towards and away from the first
pair 134 of opposing outer side wall sections, preferably
controlled by means of an actuator 214c. The actuator
214c may be an electric, hydraulic, or pneumatic actua-
tor.

[0066] It is further shown how the corner engagement
member 216 may comprise a pivoting element 216 for
each inner corner section 118. Each pivoting element
216 being configured to pivot in relation to the base 222
to fold the inner corner sections 118 such that the inner
corner sections 118 are folded about the associated cor-
ner crease line 120 for formation of flaps which are
pressed against the inner side wall sections 112. Each
pivoting element 216 may be connected to a respective
actuator 216a for controlling the pivoting movement
thereof. The actuator 216a may be an electric, hydraulic,
or pneumatic actuator. As mentioned in the foregoing,
the pivoting elements 216 may be configured to fold the
inner corner sections 118 by pushing against the outer
corner sections 140, thus folding both the inner corner
sections 118 and the outer corner sections 140 of the
blank 100 simultaneously, as illustrated in Figure 7a and
7b.

[0067] FurthershowninFigure 12is how the apparatus
200 may comprise a box releasing member 218 config-
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ured to engage the double-walled box 300 by pushing
against the double-walled box 300 during upwards move-
ment of the plunger 204 such that it releases the box 300
from the plunger 204. Preferably is four box releasing
members 218 provided, distributed such that the force
from the box releasing members 218 is evenly distributed
on the box 300 as the plunger 204 returns to its initial
position. Each box releasing member 218 is moveable
from a retracted position to an extended position, in the
retracted position it lets the blank 100 or box 300 pass
freely while it in the extended position extends into the
opening such thatit engages with the box 300. The move-
ment of each box releasing member 218 may be spring
actuated or achieved by means of an electric, hydraulic,
or pneumatic actuator.

[0068] Further shown in Figure 12 is that a control unit
400 may be provided. The control unit 400 may be formed
by a single unit being configured to carry out overall con-
trol of functions and operations of the apparatus 200,
more particularly the method 1000 disclosed herein. The
control unit400 may thus comprise a control circuit which
may be associated with a memory. The control circuit
may include an associated processor, such as a central
processing unit (CPU), microcontroller, or microproces-
sor. The processor is configured to execute program
code stored in the memory, in order to carry out functions
and operations of the control unit 400.

[0069] The memory may be one or more of a buffer, a
flash memory, a hard drive, a removable media, a volatile
memory, a non-volatile memory, arandom access mem-
ory (RAM), or another suitable device. In a typical ar-
rangement, the memory may include a non-volatile mem-
ory for long term data storage and a volatile memory that
functions as system memory for the control circuit. The
memory may exchange data with the control circuit over
a data bus. Accompanying control lines and an address
bus between the memory and the control circuit also may
be present.

[0070] The control unit 400 may further comprise a
communication unit, connected to the control circuit to
facilitate remote control of functions of the associated
apparatus 200. The communication path over which the
communication is made may be wired or wireless. The
communication may include data transfers, and the like.
Data transfers may include, but are not limited to, down-
loading and/or uploading data and receiving or sending
messages. The data may be processed by the control
unit 400. The processing may include storing the data in
a memory, e.g. the memory of the control unit 400, exe-
cuting operations or functions, and so forth.

[0071] Functions and operations of the control unit 400
may be embodied in the form of executable logic routines
(e.g., lines of code, software programs, etc.) that are
stored on a non-transitory computer readable medium
(e.g., the memory) of the control unit 400 and are exe-
cuted by the control circuit (e.g., using the processor).
Furthermore, the functions and operations of the control
unit 400 may be a stand-alone software application or
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form a part of a software application that carries out ad-
ditional tasks related to the control unit 400. The de-
scribed functions and operations may be considered a
method that the corresponding apparatus 200 is config-
ured to carry out.

[0072] Also, while the described functions and opera-
tions may be implemented in software, such functionality
may as well be carried out via dedicated hardware or
firmware, or some combination of hardware, firmware
and/or software.

[0073] It will be appreciated that the present invention
is not limited to the embodiments shown. Several modi-
fications and variations are thus conceivable within the
scope of the invention which thus is exclusively defined
by the appended claims.

Claims

1. A method (1000) for manufacturing a double-walled
box from a double-walled blank (100), the blank
(100) comprising: a first sheet (102) for forming the
inside of the box, the first sheet (102) comprising a
first set (104) of crease lines extending at an angle
in relation to a second set (108) of crease lines for
forming a first pair (112) and a second pair (114) of
opposinginnerside wall sections (112, 114), an inner
bottom wall section (116) and four inner corner sec-
tions (118), the blank (100) further comprising four
corner crease lines (120) each extending in a re-
spective inner corner section (118) from arespective
intersection (122) between one crease line of the
first set (104) of crease lines and one crease line of
the second set (108) of crease lines to a corner (124)
associated with the inner corner section (118), the
method (1000) comprising:

transferring (1002) the blank (100) to a first po-
sition in a blank folding machine (200), such that
the inner bottom wall section (116) is positioned
above an opening (202) with the first sheet (102)
facing away from the opening (202),

engaging (1004) from above each inner corner
section (118) by a corner section securing de-
vice (206),

pushing down (1006) the inner bottom wall sec-
tion (116) into the opening (202) by a plunger,
wherein the step of the pushing down compris-
es:

a first phase (1008) during which the blank
(100) is moved from the first position to a
second position and in which afirst engage-
ment member (208) folds the first pair (112)
of opposing inner side wall sections for ini-
tiation of erection thereof while maintaining
the engaging from above for controlling fold-
ing about the four corner crease lines,



17 EP 4 147 986 A2 18

a second phase (1010) in which the blank
(100) is moved from the second position into
a third position and in which a second en-
gagement member (212) folds the second
pair (114) of opposing inner side wall sec-
tions for erection thereof,

athird phase (1012) in which the blank (100)
is kept in the third position and in which a
corner engagement member (216) folds the
inner corner sections (118) such that each
inner corner section is folded about one
crease line of the first set (104) of crease
lines and/or one crease line of the second
set (108) of crease lines for formation of
flaps which are pressed against the inner
side wall sections (112, 114).

The method (1000) according to claim 1, wherein
the blank (100) further comprises a second sheet
(126) for forming the outside of the box (200), the
second sheet (126) comprising a first set (128) of
crease lines extending at an angle in relation to a
second set (132) of crease lines for forming a first
(134) and a second pair (136) of opposing outer side
wall sections, an outer bottom wall section (138) and
four outer corner sections (140), wherein the second
set (132) of crease lines has terminal sections (142)
formed as slits, wherein the step of pushing down
(1006) further comprises a fourth phase (1014) in
which the blank (100) is moved from the third position
into a fourth position in which a third engagement
member (214) engages the first pair (134) of oppos-
ing outer side wall sections for erection thereof.

The method (1000) according to claim 2, wherein
the third phase further comprises engaging the outer
corner sections (140) by the corner engagement
member (216) such that the outer corner sections
(140) are pressed against the inner corner sections
(118) for folding thereof.

The method (1000) according to claim 2 or 3, wherein
the first engagement member (208) engages the first
pair (134) of outer side wall sections during the first
phase (1008) and is subsequently disengaged with
the first pair (134) of outer side wall sections during
the first (1008) or the second phase (1010) such that
the first pair (134) of outer side wall sections are en-
abled to assume an unfolded state during the third
phase (1012).

The method (1000) according to any one of claims
2 to 4, wherein the blank (100) further comprises two
opposite top flaps (144) protruding in opposite direc-
tions from the first sheet (102) and in the plane there-
of, the method (1000) further comprising folding
(1016) the top flaps (144) over the second sheet
(126) by a top flap folding member (220) during or
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10

after the fourth phase (1014).

The method (1000) according to any one of the pre-
ceding claims, further comprising a step of releasing
(1018) the double-walled box (200) comprising mov-
ing the plunger (204) in the opposite direction of the
pushing movement and engaging the double-walled
box (200) by a box releasing member (218) pushing
against the double-walled box (200) during said
movement of the plunger (204) such that it releases
from the plunger (204).

An apparatus (200) for manufacturing a double-
walled box (200) from a double-walled blank (100),
the blank (100) comprising: a first sheet (102) for
forming the inside of the box (200), the first sheet
(102) comprising a first set (104) of crease lines ex-
tending at an angle in relation to a second set (108)
of crease lines for forming a first (112) and a second
pair (114) of opposing inner side wall sections, an
inner bottom wall section (116) and four inner corner
sections (118), the blank (100) further comprising
four corner crease lines (120) each extending in a
respective inner corner section (118) from a respec-
tive intersection (122) between one crease line of
the first set (104) of crease lines and one crease line
of the second set (108) of crease lines to a corner
associated with the inner corner section (118), the
apparatus (200) comprising:

a base structure (222) defining an opening
(202),

a plunger (204) moveable in relation to the base
(222) and insertable into the opening (202) of
the base (222),

a corner section securing device (206) support-
ed by the base structure (222) configured to en-
gage each inner corner section (118) from
above,

a first engagement member (208) supported by
the base structure (222) configured to fold the
first pair (112) of opposing inner side wall sec-
tions for initiation of erection thereof in response
to insertion of the plunger (204) into the opening
(202) while maintaining the engaging from
above by the corner section securing device
(106) for controlled folding about the four corner
crease lines (120),

a second engagement member (212) supported
by the base structure (222) configured to fold
the second pair (114 ) of said opposing inner side
wall sections for erection thereof in response to
continued insertion of the plunger (204) into the
opening (202),

a corner engagement member (216) supported
by the base structure (222) configured to fold
the inner corner sections (118) such that each
inner corner section (118) is folded about one
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crease line of the first set (104) of crease lines
and/or one crease line of the second set (108)
of crease lines for formation of flaps which are
pressed against the inner side wall sections
(112, 114).

The apparatus (200) according to claim 7, wherein
the blank (100) further comprises a second sheet
(126) for forming the outside of the box (200), the
second sheet (126) comprising a first set (128) of
crease lines extending at an angle in relation to a
second set (132) of crease lines for forming a first
(134) and a second pair (136) of opposing outer side
wall sections, an outer bottom wall section (138) and
four outer corner sections (140), wherein the second
set (132) of crease lines has terminal sections (142)
formed as slits, wherein the apparatus (200) further
comprises a third engagement member (214) con-
figured to engage the first pair (134) of opposing out-
er side wall sections for erection thereof in response
to continued insertion of the plunger (204) into the
opening (202).

The apparatus (200) according to claim 8, wherein
the corner engagement member (216) is configured
to engage the outer corner sections (140) such that
the outer corner sections (140) are pressed against
the inner corner sections (118) for folding thereof.

The apparatus (200) according to any one of claims
7 to 9, wherein the first (208) and second (212) en-
gagement members each comprises a first (208a,
212a) and a second (208b, 212b) element arranged
on opposite sides of the opening (202) in the base
(222), wherein the first and second element (208a,
208b) of the first engagement member (208) are ar-
ranged higher above the opening (202) than the first
and second element (212a, 212b) of the second en-
gagement member (212).

The apparatus (200) according to any one of claims
810 10, wherein the third engagement member (214)
comprises a first (214a) and second (214b) element
arranged on opposite sides in the opening (202),
each element (214a, 214b) comprising at least one
roller (214c) configured to be engaged with the first
pair (134) of outer side wall sections such that the
rollers (214c) roll against the respective outer side
wall section (134) as the plunger (204) pushes down.

The apparatus (200) according to any one of claims
7 to 11, wherein the corner engagement member
(216) comprises a pivoting element (216) for each
inner corner section (118), each pivoting element
(216) being configured to pivot in relation to the base
(222) to fold the inner corner sections (118) such that
the inner corner sections (118) are folded about the
one crease line of the first set (104) of crease lines
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and/or one crease line of the second set (108) of
crease lines for formation of flaps which are pressed
against the inner side wall sections (112).

The apparatus (200) according to any one of claims
8 to 11, wherein the blank (100) further comprises
two opposite top flaps (144) protruding in opposite
directions from the first sheet (102) and in the plane
thereof, the apparatus (200) further comprising a top
flap folding member (220) configured to fold the top
flaps (144) over the second sheet (126) during or
after the fourth phase, wherein the top flap folding
member (220) is arranged on the plunger (204).

The apparatus (200) according to any of claims 7 to
13, further comprising a box releasing member (218)
configured to engage the double-walled box (300)
by pushing against the double-walled box (300) dur-
ing upwards movement of the plunger (204) such
that it releases the box (300) from the plunger (204).
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