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(57)  The corrugated cardboard comprises two outer
layers of flat material and at least one inner layer of cor-
rugated material forming inner flutes between said two
outer layers. Each of said corrugated cardboard blanks
(P) comprises at least one through hole (A) which leaves
exposed in the edge thereof openings in communication
with said inner flutes. The method comprises the steps
of injecting an amount of glue into said inner flutes of the

Apparatus and method of processing corrugated cardboard blanks for making cardboard

corrugated cardboard blank (P) through the openings ex-
posed in the edge of the hole (A), and then pressing the
outer layers of the corrugated cardboard blank (P)
against one another in a region (B) around the hole (A)
with a pressure sufficient to flatten the corrugated inner
layer. The apparatus comprises glue injection means in
connection with a nozzle and pressure means for imple-
menting the method.
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Description
Field of the Art

[0001] The present invention relates to an apparatus
and to a method for processing corrugated cardboard
blanks for making cardboard boxes, including a sealing
unit, and a method for sealing edges of holes in said
corrugated cardboard blanks for the purpose of prevent-
ing the access of liquids and dirt to the inner structures
of the corrugated cardboard exposed in the edges of the
holes. Optionally, the apparatus of the present invention
furthermore comprises a box forming unit for the forma-
tion of the corrugated cardboard boxes from the corru-
gated cardboard blanks with the holes sealed. The in-
vention is generally useful in the field of corrugated card-
board blanks and boxes, and more particularly corrugat-
ed cardboard blanks resistant to liquids and corrugated
cardboard boxes for containing products susceptible of
exuding or producing liquids, such as fish and other ma-
rine products, or vegetable products.

Background of the Invention

[0002] Corrugated cardboard is a material in the form
of a lamina formed by two outer layers of flat material
and at least one inner layer of corrugated material which
forms a structure defining inner flutes between said two
outer layers. Corrugated cardboard presents excellent
qualities of heat insulation and resistance in relation to
weight which make it very suitable as a packaging ma-
terial. Furthermore, corrugated cardboard can be easily
recycled and is environmentally friendly. Corrugated
cardboard boxes for containing any type of product,
which are obtained by folding from a flat corrugated card-
board blank, are well known and widely used. Subjecting
corrugated cardboard to a treatment to make it resistant
to liquids is known, and the use of treated corrugated
cardboard boxes, optionally provided with drain holes,
for containing products susceptible of exuding or produc-
ing liquids, such as fish and other marine products, or
vegetable products, is recently becoming widespread.
However, when the corrugated cardboard is cut, for ex-
ample to form a blank, the mentioned inner structure and
openings in communication with said flutes are exposed
in the cut edges of the corrugated cardboard blank and
in the edges of the drain holes, and there is the risk that
the liquids can penetrate the inner structure of the cor-
rugated cardboard through said openings exposed in the
cut edges and edges of the holes.

[0003] Patents JP-A-2005014989 and US-A-3937390
describe respective treated corrugated cardboard boxes
provided for containing fish and provided with drain holes
in a bottom wall or in side walls next to the bottom. How-
ever, they neither describe nor suggest a solution to the
problem of the access of liquids to the inner structure of
the corrugated cardboard through the openings exposed
in the edges of the drain holes.
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[0004] Patent EP-A-0636555 discloses a treated cor-
rugated cardboard box for containing fish, which is pro-
vided with several drain holes in a bottom wall, and
wherein the edge of each drain hole is coated by a com-
plement of a plastic material. The complement is formed
by aninner partand an outer part, coupled by snap-fitting.
The inner part has a sleeve fittingly inserted in the hole
and a crown extending over the inner surface of the bot-
tom wall in a region around the hole. The outer part
projects externally from the bottom wall and has a plu-
rality of radial conduits in communication with the central
conduit of the sleeve and with the exterior. A drawback
of this complement is that the mentioned crown of the
inner part, which is arranged in the region around the
hole, forms a protrusion preventing an efficient and com-
plete draining of the liquids towards the central conduit
of the sleeve. Another drawback is of an economic na-
ture, since the provision and installation of an inner part
and another outer part for each hole is expensive and
complex. Furthermore, the plastic parts attached to the
box complicate or prevent the recycling of the corrugated
cardboard.

[0005] Patent GB-A-2344786 describes a process for
closing the linear edges of a corrugated cardboard blank
by means of a tape. The tape is folded in a U shape, with
a central portion applied to the linear edge of the blank
and side portions applied and adhered to regions of the
outer faces of the blank adjacent to the linear edge. How-
ever, this document does not describe how to close
curved edges or the edge of a round hole with a tape
folded in a U-shape, since this is geometrically impossi-
ble unless cuts or folds are made in the tape which can
compromise the tightness.

[0006] Patents US-A-3635451 and US-A-3711352de-
scribe corrugated cardboard blanks with at least one lin-
ear edge closed by means of operations performed in
the material itself and with the cooperation of an adhe-
sive, said operations being non-viable in practice to close
the edge of a hole.

[0007] PatentUS-A-5162061 discloses a device forin-
troducing a liquid into the inner flutes of a corrugated
cardboard blank through the openings of said flutes ex-
posed in a cut edge of the blank by means of a continuous
process. The blank is moved in a vertical position below
a liquid application nozzle to receive the liquid through
the openings exposed in the upper edge. The liquid im-
pregnates the layers of the corrugated cardboard, and
the excess liquid is drained through the openings of the
flutes exposed in the lower edge. The object of this device
is to impregnate the corrugated cardboard to improve its
performance without deteriorating its outer appearance,
but it does not serve to seal the cut edges of the corru-
gated cardboard blank.

[0008] Documents US-A-2798416, US-A-3978774,
ES-A-8700148, ES-A-235835-U and ES-A-255122-U
describe different examples of automatic machines for
forming cardboard boxes from conventional flat corrugat-
ed cardboard blanks, which are provided with cuts and
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flaps in corner regions which will form the corners of the
box. These known machines generally comprise a mold
with four corner assemblies delimiting a molding cavity
and a plunger operated to move vertically downwards for
pressing a bottom portion of the blank into the molding
cavity and forming the cardboard box in cooperation with
openings in communication with corner assemblies of
the mold. However, this type of known machine is not
capable of forming cardboard boxes from flat cardboard
blanks without cuts in the corner regions due to the dif-
ficulty of folding in a controlled manner quadrangular cor-
ner portions of the blank by a diagonal fold by means of
the simple downward pressure exerted by the plunger.

Disclosure of the Invention

[0009] The present invention provides an apparatus
for processing corrugated cardboard blanks resistant to
liquids, without cuts in the corner regions and with drain
holes, for forming cardboard boxes suitable for products
susceptible of exuding or producing liquids. The present
invention also provides a sealing method for sealing the
edges of the drain holes in said corrugated cardboard
blanks.

[0010] The corrugated cardboard of which the blanks
are made comprises two outer layers of flat material and
at least one inner layer of corrugated material forming
inner flutes between said two outer layers, and wherein
each of said corrugated cardboard blanks comprises at
least one through hole which leaves exposed in the edge
thereof openings in communication with said inner flutes.
The sealing method of the present invention comprises
the steps of injecting an amount of glue into said inner
flutes of the corrugated cardboard blank through the
mentioned openings in the edge of the hole, and then
pressing the outer layers of the corrugated cardboard
blank against one another in a region around said hole
with a pressure sufficient to flatten said corrugated inner
layer. The apparatus of the present invention comprises
a sealing unitimplementing this method for sealing holes
in the corrugated cardboard blanks, and optionally a box
forming unit for the formation of the corrugated cardboard
boxes from the blanks with the holes sealed.

[0011] The sealing unit comprises glue injection
means in connection with a nozzle, which is adapted to
be positioned and inserted in said hole of the corrugated
cardboard blank for injecting an amount of glue into the
inner flutes of the corrugated cardboard through the
openings in the edge of the hole, and pressure means
configured to press the outer layers of the corrugated
cardboard blank against one another in said region
around the hole with a pressure sufficient to flatten said
corrugated inner layer.

[0012] Depending on the type of glue used, such glue
must be applied in hot conditions to confer a suitable
fluidity to it, and the adhesive strength of the glue is not
manifested until it has partially cooled. When a glue of
this type is used, the method of the present invention
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comprises carrying out the mentioned step of pressing
in two stages. A first stage comprises applying a first
pressure to the region around the hole of the corrugated
cardboard blank while the glue is substantially at said
application temperature for the purpose of flattening the
inner flutes and spreading said amount of glue between
the two outer layers in said region, and a second stage
comprises applying a second pressure to the region
around the hole of the corrugated cardboard blank when
the temperature of the glue has decreased substantially
below said application temperature and maintaining said
second pressure for a time sufficient for the at least partial
solidification of the glue. The mentioned first and second
stages of applying pressure are separated by a period
during which the pressure is released.

[0013] Accordingly, for the application of the previous
variant of the method, the apparatus of the present in-
vention furthermore comprises heating means for heat-
ing said amount of glue to be injected to an application
temperature, and said pressure means comprise spread-
ing pressure means for applying a first pressure to the
region around the hole of the corrugated cardboard blank
while the glue is substantially at said application temper-
ature for the purpose of flattening the inner flutes and
spreading the amount of glue between the two outer lay-
ers in said region, and consolidation pressure means for
applying a second pressure to the region around the hole
of the corrugated cardboard blank when the temperature
of the glue has decreased substantially below said ap-
plication temperature and for maintaining said second
pressure for a time sufficient for the at least partial solid-
ification of the glue.

[0014] In one embodiment, the mentioned injection
means, said heating means and said spreading pressure
means are integrated in at least one injection and spread-
ing unit installed in an injection and spreading station,
and said consolidation pressure means are integrated in
atleast one consolidation unit installed in a consolidation
station. In this case, the apparatus comprises conveying
means for intermittently moving successive corrugated
cardboard blanks first from a blank feeding device to said
injection and spreading station, then from the injection
and spreading station to said consolidation station, and
finally from the consolidation station to a blank outlet to
direct the blanks towards a storage station, towards a
box forming unit integrated in the same apparatus as the
sealing unit to form cardboard boxes from said blanks,
or towards an independent box forming machine.
[0015] If, asis usual, each of the corrugated cardboard
blanks has several holes which must be sealed, in the
injection and spreading station there are installed several
of said injection and spreading units, one for each hole
of the corrugated cardboard blank, positioned to perform
in unison an injection and spreading operation in relation
to all the holes of each corrugated cardboard blank while
same is maintained by the conveying means temporarily
stopped in a work position, and in the consolidation sta-
tion there are installed several of said consolidation units,
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one for each hole of the corrugated cardboard blank,
which are positioned to perform in unison a consolidation
operation in relation to all the holes of each corrugated
cardboard blank while same is maintained by the con-
veying means temporarily stopped in a work position.
Preferably, for an optimization of the times, the apparatus
is synchronized such that the injection and spreading
units act on a corrugated cardboard blank in the injection
and spreading station at the same time as the consoli-
dation units act on another corrugated cardboard blank
in the consolidation station, in which the injection and
spreading operation has already been performed previ-
ously in the injection and spreading station, and so on.
[0016] The flat corrugated cardboard blanks for form-
ing boxes for products susceptible of exuding or produc-
ing liquids do not have cuts in the corner regions. Each
of these blanks has formed therein two longitudinal fold
lines and two transverse fold lines, which are intersecting,
defining a central bottom portion, two front and rear por-
tions, two side portions and four substantially quadran-
gular corner portions. Each corner portion furthermore
has a diagonal fold line between a free vertex of the cor-
ner portion and the corresponding vertex of the bottom
portion. The drain holes are preferably formed in the front
and rear portions adjacent to the corresponding trans-
verse fold lines.

[0017] Throughout this description, the terms "longitu-
dinal", "transverse", "front", "rear", "side" and derivatives
are used with reference to the direction in which a feeding
device makes the blanks advance through the apparatus,
regardless of which longitudinal or transverse dimension
of the blank or of the box or lid obtained is the longest.
[0018] The box forming unit comprises a mold with at
least four corner assemblies defining a cavity and an up-
per mouth for said cavity, a blank feeding device capable
of placing said flat blanks one by one in an initial position
on said mouth of the cavity, and a plunger operated to
move vertically downwards and provided with one or
more lower pressure surfaces for pressing said bottom
portion of the blank and inserting it into the cavity and
thus cause an upward folding of the front, rear and side
portions of the blank in cooperation with elements of said
corner assemblies of the mold. The mold furthermore
comprises pushing elements arranged in said corner as-
semblies in positions selected to be below said corner
portions of the blank when the blank is in said initial po-
sition. The mentioned pushing elements are operated to
push the corner portions upwards for the purpose of start-
ing a folding thereof through said diagonal fold lines be-
fore the action of said plunger. Upper stops arranged to
support the blank from the upper side while it is pushed
by said pushing elements from the lower side are also
arranged in the mold.

[0019] The mentioned upper stops preferably include
front and rear upper stops located for the purpose of be-
ing respectively above said front and rear portions of the
blank, in positions adjacent to said longitudinal fold lines,
when the blank is in the initial position for the purpose of
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supporting from the upper side the front and rear portions
of the blank while the corner portions are pushed by the
pushing elements, and thus favoring a folding of the por-
tions of the longitudinal fold lines between the front and
rear portions of the blank and the corner portions at the
same time as the folding of the diagonal fold lines is per-
formed.

[0020] The plunger includes, in addition to the men-
tioned lower pressure surfaces, side stops arranged to
press the corner portions folded through the diagonal fold
lines against the side portions of the blank and against
side plates of the corner assemblies of the mold when
the blank is inserted in the cavity of the mold by the plung-
er. As is conventional, the box forming unit includes an
adhesive applying device arranged to apply adhesive to
selected areas of the blank before the blank is placed in
the initial position, more specifically, during the path of
the blank pushed by the feeding device from a stack of
blanks to the mouth of the mold. The mentioned areas
where the adhesive is applied encompass areas suitable
for adhering the corner portions folded through the diag-
onal fold lines to the side portions of the blank in coop-
eration with the pressure exerted by said side stops.

Brief Description of the Drawings

[0021] The previous and other features and advantag-
es will be more fully understood from the following de-
tailed description of an embodiment with reference to the
attached drawings, in which:

*Figure 1 is a schematic perspective view of an ap-
paratus for processing corrugated cardboard blanks
for making cardboard boxes according to an embod-
iment of the present invention;

Figure 2 is a sectioned side view of an injection and
spreading unitforming part of the apparatus of Figure
1 in an inactive position in relation to a corrugated
cardboard blank;

Figure 3 is a sectioned side view of the injection and
spreading unit in a first active position in relation to
the corrugated cardboard blank;

Figure 4 is a sectioned side view of the injection and
spreading unit in a second active position in relation
to the corrugated cardboard blank;

Figure 5 is a sectioned side view of a consolidation
unit forming part of the apparatus of Figure 1 in an
inactive position in relation to the corrugated card-
board blank;

Figure 6 is a sectioned side view of the consolidation
unit in an active position in relation to the corrugated
cardboard blank;

Figure 7 is a sectioned partial perspective view of a
corrugated cardboard blank with a hole sealed by
means of the apparatus and/or the method of the
present invention; and

Figure 8 is a partial perspective view of a cardboard
box obtained by folding a corrugated cardboard
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blank with a hole sealed by means of the apparatus
and/or the method of the present invention.

Figure 9is a plan view of a basicflat cardboard blank,
from which the box forming unit of the apparatus of
the present invention can form a basic cardboard
box;

Figure 10 is a plan view of another flat cardboard
blank provided with appendages, from which the box
forming unit of the apparatus of the presentinvention
can form a cardboard box with partial covers or roofs;
Figure 11 is a partial perspective view showing an
intermediate step of folding of the blank of Figure 9
to be performed by the box forming unit of the appa-
ratus of the present invention for the formation of a
corner of a basic box;

Figure 12 is a partial perspective view of the inner
side of the corner of the basic box of Figure 11 fin-
ished;

Figure 13 is a perspective view of a cardboard box
with partial covers or roofs formed from the blank of
Figure 10;

Figure 14 is a partial perspective view of the box
forming unit, which shows the action of several ele-
ments of the mold for performing an initial step of
folding of corner portions of the blank; and

Figure 15 is a partial perspective view of the box
forming unit, which shows the action of a plunger in
cooperation with the mold for performing a subse-
quent step of folding of the corner portions of the
blank;

Detailed Description of Exemplary Embodiments

[0022] The apparatus for processing corrugated card-
board blanks for making cardboard boxes comprises a
sealing unit for sealing edges of holes formed in said
corrugated cardboard blanks for the purpose of prevent-
ing the access of liquids and dirt to the inner structures
of the corrugated cardboard exposed in the edges of the
holes, and optionally a box forming unit for the formation
of the corrugated cardboard boxes from the corrugated
cardboard blanks with the holes sealed.

[0023] Figure 1 shows the mentioned sealing unit ac-
cording to an embodiment of the apparatus of the present
invention. The sealing unit comprises an injection and
spreading station 100 in which there is arranged a
number of injection and spreading units 10 (described in
detail below in relation to Figures 2, 3 and 4), and a con-
solidation station 500 in which there is arranged a number
of consolidation units 50 (described in detail below in
relation to Figures 5 and 6). The apparatus furthermore
includes conveying means configured to intermittently
move successive corrugated cardboard blanks P first
from a blank feeding device (not shown) to said injection
and spreading station 100, then from the injection and
spreading station 100 to said consolidation station 500,
and finally from the consolidation station 500 to a blank
outlet (not shown), from where the blanks are directed
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to a storage station, to a box forming unit, or to a box
forming machine for forming cardboard boxes from said
blanks. The mentioned conveying means can be of any
conventional type of those used in the field of handling
corrugated cardboard blanks, for example in cardboard
box forming folding machines. The conveying means are
configured to transport and support the corrugated card-
board blanks P between lower runners 2 and upper run-
ners 3 along a path T in an imaginary plane through the
injection and spreading station 100 and consolidation
station 500.

[0024] The corrugated cardboard comprises, as is
known, two outer layers of flat material and at least one
inner layer of corrugated material forming inner flutes be-
tween said two outer layers. Each of the corrugated card-
board blanks P handled by the conveying means com-
prises several through holes A which leaved exposed in
the edges thereof openings in communication with said
innerflutes. The apparatus and the method of the present
invention serve to seal the edges of the holes in the cor-
rugated cardboard blanks. In the example shown in Fig-
ure 1, the corrugated cardboard blanks P are flat blanks
with several fold lines P2 provided for the subsequent
formation of cardboard boxes by the folding thereof. The
boxes are configured to contain products susceptible of
exuding or producing liquids, such as fish and other ma-
rine products, or vegetable products, and each corrugat-
ed cardboard blank P has four holes which will be drain
holes in the corresponding box. Accordingly, to seal the
edges of the four holes, in the injection and spreading
station 100 there are installed four of said injection and
spreading units 10 positioned to act in unison in relation
to the four holes A of each corrugated cardboard blank
P while same is maintained stopped by the conveying
means in a work position, whereas in the consolidation
station 500 there are installed four of said consolidation
units 50 positioned to act in unison in relation to the four
holes A of each corrugated cardboard blank P while same
is maintained stopped by the conveying means in a work
position.

[0025] With reference now to Figures 3, 4 and 5, each
injection and spreading unit 10 comprises a first die 11
and a first punch 15. The mentioned first die 11 includes
a first die body 18 to which a nozzle 12 is fixed, which
has a peripheral surface sized to be fittingly inserted in
the hole A of the corrugated cardboard blank P and a
frustoconical end for providing a centering of the hole A
of the corrugated cardboard blank P. In said peripheral
surface of the nozzle 12 there is formed an annular
groove 22 in which a plurality of radial injection outlets
14 open, said radial injection outlets 14 being communi-
cated with a main passage of the nozzle 12 and with the
exterior. A glue injecting device 24, of the conventional
type, is in connection with said main passage of the noz-
zle 12 through at least one conduit 20 formed through
said first die body 18 for supplying amounts of glue to be
injected from the nozzle 12. The first die body 18 defines
a first spreading pressure surface 13 arranged around
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the nozzle 12 for making contact with the region B around
the hole A on a first side (lower side in the figures) of the
corrugated cardboard blank P. The annular groove 22 of
the nozzle 12 is positioned in relation to the first spreading
pressure surface 13 in a manner suitable to be substan-
tially facing said openings of the inner flutes exposed in
the edge of the hole A when said first spreading pressure
surface 13 is in contact with said first side of the corru-
gated cardboard blank P, as shown in Figure 3. In a par-
ticular embodiment, not shown, the mentioned annular
groove is incomplete and comprises, for example, two
annular channel portions suitable for covering two facing
sectors of the edge of the hole A, where the mentioned
inner flutes are exposed.

[0026] Inside a housing in the first die body 18 there
is housed a heating device 19, such as an electric resis-
tor, arranged to heat the glue in said conduit 20 and in
the main passage and injection outlets 14 of the nozzle
12. Tothat end, the first die body 18 is of a metal material
with a high heat transfer coefficient, such as an alloy of
iron, aluminium or copper, and the same can be said of
the nozzle 12.

[0027] The injection and spreading unit 10 likewise
comprises a first punch 15 facing the first die 11. Said
first punch 15 includes a first punch body 21 having an
opening 16 capable of fittingly housing at least one part
of the nozzle 12 and defining a second spreading pres-
sure surface 17 arranged around said opening 16 for
making contact with the region B around the hole Aon a
second side (upper side in the figures) of the corrugated
cardboard blank P. The mentioned first punch body 21
is a hollow body of a material with a low coefficient of
friction, such as, for example, Teflon, to prevent the ad-
hesion of remains of glue, and is fixed on a core 25 of a
metal material. The core 25 has an axial cavity 28 com-
municated with the opening 16 of the first punch body
21, and the core 25 and the first punch body 21 have
respective facing side openings 26, 27 for facilitating the
removal and cleaning of any remains of glue accumulat-
ed in said axial cavity 28 (Figure 2). First driving means
are arranged to move said first die 11 and/or said first
punch 15 towards one another to insert the nozzle 12 in
the hole A of the corrugated cardboard blank P in order
to be able to inject an amount of glue through the open-
ings of the inner flutes exposed in the edge of the hole
A, and press the region B around the hole A on both sides
of the corrugated cardboard blank P by means of said
first and second spreading pressure surfaces 13, 17 after
the glue has been injected, applying a pressure sufficient
to flatten the inner flutes of the corrugated cardboard
blank P. Said first driving means comprise a first linear
actuator 23, such as a pneumatic linear actuator (shown
in Figure 1), which is connected to the first die 11, and a
second actuator 26, such as a pneumatic linear actuator
(Figures 2 to 4), which is connected to the first punch 15.
[0028] The operation of the injection and spreading
unit 10 is as follows. The conveying means move a cor-
rugated cardboard blank P to the injection and spreading
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station 100 and stop it in a position in which each hole A
of the corrugated cardboard blank P is aligned with the
corresponding injection and spreading unit 10. The cor-
rugated cardboard blank P is arranged at a constant
height determined by the lower runners 2 and upper run-
ners 3 between the first die 11 and the first punch 15,
which are both in respective inactive positions (Figure
2). The heating device 19 housed in the first die body 18
is activated to heat the first die body 18 including the
conduit 20, the first spreading pressure surface 13 and
the nozzle 12, whereby the amount of glue to be injected
is heated to a suitable application temperature for con-
ferring sufficient fluidity to it.

[0029] Said first actuator 23 is then operated to move
the first die 11 from its inactive position (Figure 2), in
which the first spreading pressure surface 13 is separat-
ed from the first side of the corrugated cardboard blank
P and the nozzle 12 is outside the hole A, to a work po-
sition (Figure 3), in which the first spreading pressure
surface 13 is in contact with the first side of the corrugated
cardboard blank P and the nozzle 12 is inserted in the
hole A. In this work position the annular groove 22 and
the plurality of injection outlets 14 of the nozzle 12 are
facing the edge of the hole A of the corrugated cardboard
blank P. Then, the glue injecting device 24 is activated
toinjectthe amount of glue at the application temperature
into the inner flutes of the corrugated cardboard blank P
through the openings exposed in the edge of the hole A
by means of the nozzle 12.

[0030] Next, the second actuator 23 is operated to
move the first punch 15 fromits inactive position (Figures
2 and 3), in which the second spreading pressure surface
17 is separated from the second side of the corrugated
cardboard blank P, to a work position (Figure 4), in which
the second spreading pressure surface 17 is pressed
against the region B around the hole A on the second
side of the corrugated cardboard blank P while the region
B around the hole A on the first side of the corrugated
cardboard blank P is supported by the first spreading
pressure surface 13 of the first die 11, which acts like a
dolly. The applied pressure is sufficient to flatten the inner
flutes of the corrugated cardboard blank P, and this caus-
es a spreading of the amount of glue substantially at the
application temperature in the region B. After this, the
first die 11 and the first punch 15 are again taken to their
respective inactive positions, releasing the pressure, and
the conveying means move the corrugated cardboard
blank P to the consolidation station 500.

[0031] Upon releasing the pressure, the glue is still hot
enoughto have alow adhesive strength, and this, insome
cases depending on the characteristics of the corrugated
cardboard, can allow a partial recovery of the region B
to its original state. In the time elapsing during the path
of the corrugated cardboard blank P from the injection
and spreading station 100 to the consolidation station
500, the spread glue cools to a temperature substantially
below the application temperature and acquires adhe-
sive strength.
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[0032] In relation now to Figures 5 and 6, the consol-
idation units 50 are described below. Each consolidation
unit 50 comprises a second die 51 including a second
die body 57 with an opening 52 adapted to the dimen-
sions of the hole A of the corrugated cardboard blank P
and a first consolidation pressure surface 53 arranged
around said opening 52 for making contact with the region
B around the hole A on the first side of the corrugated
cardboard blank P. The consolidation unit furthermore
comprises a second punch 54 including a second punch
body 58 defming a stump 55 sized to be fittingly inserted
through the hole A of the corrugated cardboard blank P
and in the opening 52 of said second die 51, and a second
consolidation pressure surface 56 arranged around said
stump 55 for making contact with the region B around
the hole A onthe second side of the corrugated cardboard
blank P. Second driving means are arranged to move
said second die 51 and/or said second punch 54 towards
one another to press the region B around the hole A on
both sides of the corrugated cardboard blank P by means
of said first and second consolidation pressure surfaces
53, 56 applying a pressure sufficient to flatten the inner
flutes of the corrugated cardboard blank P. These second
driving means comprise an actuator 62, such as a pneu-
matic linear actuator, connected to the second punch 54,
whereas the second die 51 is static and are fixed to a
structure of the apparatus.

[0033] The mentioned second punch body 58 is a hol-
low body of a material with a low coefficient of friction,
such as Teflon, fixed to a second core 64, which is of a
metal material. The mentioned stump 55 formed in the
second punch body 58 is sized to slide fittingly inside the
hole A of the corrugated cardboard blank P for the pur-
pose of sweeping any excess of glue adhered to its inner
edge. The end of the stump 55 is frustoconical to provide
a centering of the hole A of the corrugated cardboard
blank P. The second die body 57 is in the form of a plate
of a material with a low coefficient of friction, such as
Teflon, and is fixed to a first core 59 of a metal material
by means of a retaining ring 63 coupled in a threaded
manner to the mentioned first core 59. Between the sec-
ond die body 57 and the first core 59 there is arranged
a steel sheet 60 provided with a hole 61 aligned with said
opening 52 of the second die body 57 and sized to slide
fittingly along said stump 55 of the second punch 54 when
the latter is inserted in the opening 52 of the second die
body 57 for the purpose of retaining any remains of glue
adhered thereto. The second die body 57 has a cavity
65 in communication with the hole 61 of said steel sheet
60 and the opening 52 of the second die body 57, and
furthermore has side openings 66 for facilitating the re-
moval and cleaning of any remains of glue accumulated
in said cavity 65.

[0034] The operation of the consolidation unit 50 is as
follows. The conveying means move the corrugated card-
board blank P coming from the injection and spreading
station 100 to the consolidation station 500 and stop it in
a position in which each hole A of the corrugated card-
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board blank P is aligned with the corresponding consol-
idation unit 10. The corrugated cardboard blank P is ar-
ranged at a constant height determined by the lower run-
ners 2 and upper runners 3 between the second die 51
and the second punch 54, which is in an inactive position
(Figure 5). The second die 51, the position of which is
fixed, is located such that the first consolidation pressure
surface 53 of the second die 51 is very close to the surface
of a first side (lower side) of the corrugated cardboard
blank P. It should be recalled that the region B around
the hole A of the corrugated cardboard blank P has been
previously pressed in the injection and spreading unit 10
and during the path between the injection and spreading
station 100 and the consolidation station 500 the injected
and spread glue has cooled to said temperature substan-
tially below the application temperature.

[0035] The actuator 62 is then operated to move the
second punch 54 from the inactive position (Figure 5), in
which the second consolidation pressure surface 56 is
separated from the second side of the corrugated card-
board blank P and the stump 55 is outside the hole A of
the corrugated cardboard blank P, to a work position (Fig-
ure 6), in which the second consolidation pressure sur-
face 56 is in contact with the second side of the corru-
gated cardboard blank P and the stump 55 is inserted in
the hole A and in the opening 52 of the second die 51
while the first side of the corrugated cardboard blank P
is supported by the first consolidation pressure surface
53 of the second die 51, which acts as a dolly. The pres-
sure applied by the first and second consolidation pres-
sure surfaces 53, 56 to the region B around the hole A
of the corrugated cardboard blank P is sufficient to again
flatten the inner flutes of the corrugated cardboard, and
is maintained for a time sufficient to allow the at least
partial solidification of the glue, which is atanincreasingly
lower temperature in relation to said application temper-
ature and has an increasing adhesive strength. Then,
the pressure is released and the conveying means move
the corrugated cardboard blank P towards the mentioned
blank outlet (not shown) for a storage station ora machine
for assembling boxes from said blanks.

[0036] Figure 7 shows the result obtained by the ap-
paratus and/or the method of the present invention. The
corrugated cardboard blank P has a hole A and a flat-
tened region B around the hole A, which is depressed in
relation to the surface of the outer layer on a side of the
corrugated cardboard blank P. The gaps between the
two outer layers and the corrugated inner layer in the
flattened region B are full of solidified glue, which seals
the edge of the hole A against the penetration of liquids,
dust and other detritus into the inner flutes of the corru-
gated cardboard through the openings of said flutes
which would otherwise be exposed in the edge of the
hole A. Alternatively, and depending on the configuration
of the second die 51 and of the second punch 54, the
depressed area in the region B around the hole A could
be formed on the opposite side of the corrugated card-
board blank P, or distributed on both sides.



13 EP 2 360 012 A1 14

[0037] Figure 8 shows a detail of a cardboard box ob-
tained by folding a corrugated cardboard blank P provid-
ed with several fold lines P2 and several holes A sealed
by means of the apparatus and/or the method of the
present invention. The box is made of an impregnated,
treated or coated corrugated cardboard to make it at least
externally resistant to liquids, and is provided for contain-
ing, for example, products susceptible of exuding or pro-
ducing liquids, such as fish and other marine products,
or vegetable products. Figure 8 shows a side wall P4 and
a bottom wall P3 of the box, connected by one of said
fold lines P2. The hole A is formed in said side wall P4
with its edge very close to the fold line P2, although al-
ternatively the hole A could be partially extended in the
bottom wall P3, and the depressed area in the region B
around hole A is located on the inner side of the box,
such that a part of the depressed area is arranged in the
side wall P4 and another part in the bottom wall P3. The
part of the depressed area located in the bottom wall P3
contributes to directing the liquids existing in the bottom
of the box towards the drain hole A, the edge of which is
sealed to prevent the penetration of liquids into the inner
flutes of the corrugated cardboard through the openings
of said flutes which would otherwise be exposed in the
edge of the hole A.

[0038] A person skilled in the art will be able to make
modifications and variations from the embodiment shown
and described without departing from the scope of the
present invention as it is defined in the attached claims.
For example, if glue capable of solidifying quickly is used,
the consolidation units 50 could be omitted and the con-
solidation pressure could be applied by the injection and
spreading units 10 themselves. If the glue does not need
to be heated, the heating means 19 could be omitted.
The transport of the corrugated cardboard blanks P be-
tween the injection and spreading station 100 and the
consolidation station 500 could be performed manually
and the conveying means could be omitted. The holes A
in the corrugated cardboard blank P, although shown
round in the figures, could have any other shape, and in
any case the nozzle 12 and the first spreading pressure
surface 13 in the first die 11, the opening 16 and the
second spreading pressure surface 17 in the first punch
15, the opening 52 and first consolidation pressure sur-
face 53 in the second die 51, and the stump 55 and sec-
ond consolidation pressure surface 56 in the second
punch 54 will be formed according to the shape of the
hole A in the corrugated cardboard blank P.

[0039] In relation to Figures 9 and 10, examples of flat
corrugated cardboard blanks P are described below,
which blanks are designed without cuts in the corner re-
gions to form, from a folding and adhesion of parts there-
of, cardboard boxes relatively resistant to water or to
moisture. The box forming unit of the apparatus of the
present invention is configured to form cardboard boxes
from flat cardboard blanks of the type of those shown in
Figures 9 and 10.

[0040] Figure 9 shows a basic blank P, which is suit-
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able for the formation of boxes of a basic type. The men-
tioned blank P is formed by a substantially rectangular
flat piece of corrugated cardboard in which there are
formed two longitudinal fold lines P1 and two transverse
fold lines P2, which are intersecting, defining in a central
region a bottom portion P3, and in a peripheral region
opposite front and rear portions P4, opposite side por-
tions P5, and four substantially quadrangular corner por-
tions P6. In each corner portion P6 there is formed a
diagonal fold line P7 extending from a corner of the bot-
tom portion P3 to an outer corner of the rectangular flat
piece dividing the corner portion into two triangular
halves. In the front and rear portions P4 there are formed
holes A, each of which is surrounded by aregion B sealed
as has been described above in relation to the sealing
unit and the sealing method.

[0041] Figures 11 and 12 show the formation of the
corners of the box or lid from this basic blank P. Each
corner portion P6 is initially folded through its correspond-
ing diagonal fold line P7 forming a point towards the in-
side of the box or lid at the same time as the front, rear
and side portions P4, P5 are folded upwards (Figure 11).
Finally, when the front, rear and side portions P4, P5 are
completely upright, the mentioned point formed by the
folded corner portion P6 is placed against and adhered
to the corresponding side portion P5 (Figure 12). A blank
similar to the blank P shown in Figure 9 although without
the holes A and surrounding regions B would be useful
for forming corrugated cardboard lids using the box form-
ing unit of the apparatus of the present invention or a box
forming machine with similar features.

[0042] Figure 10 shows a more complex blank P, suit-
able for the formation of boxes provided with partial cov-
ers or roofs, such as the one shown in Figure 13. This
complex blank P is similar to the basic blank P described
above in relation to Figure 9, with the difference that the
side portions P5 have appendages P8 and additional fold
lines P9 between the side portions P5 and the append-
ages P8. The corners of the box are formed by folding
the corner portions P6 through the diagonal fold lines P7,
in @ manner similar to that shown in Figures 11 and 12.
The appendages P8 can be folded through the additional
fold lines P9 to form with them partial covers or roofs
along the sides of the cardboard box, as shown in Figure
13. The transverse fold lines P2 define flaps P10 at the
ends of the appendages P8, and said flaps P10 are folded
and adhered to the corresponding front and rear portions
P4 to fix the appendages P8.

[0043] With reference to Figures 14 and 15, a card-
board box forming unit is described below which can op-
tionally be arranged after the sealing unitin the apparatus
for processing corrugated cardboard blanks according
to an embodiment of the present invention, or can alter-
natively be integrated in an independent apparatus. The
box forming unit comprises, as is conventional, a mold
with four corner assemblies 1 provided with different el-
ements defining a molding cavity with an upper mouth.
A blank feeding device (not shown) individually places
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blanks P (in the example shown, complex blanks P such
as the one shown in Figure 10) in an initial position on
said mouth of the molding cavity. An adhesive applying
device (not shown) applies adhesive to selected areas
of the blank P before the latter is placed in said initial
position.

[0044] The box forming unit furthermore comprises a
plunger 4 operated to move vertically downwards. The
plunger 4 comprises a structure 36, 37 connected to a
vertical rod 39 connected in turn to driving means, and
in said structure 36, 37 there are provided side pressure
parts 10 providing lower pressure surfaces arranged to
press the bottom portion P3 of the blank P and insert it
into the molding cavity, which causes an upward folding
of the front, rear and side portions P4, P5 of the blank P
in cooperation with elements of the corner assemblies 1
of the mold (Figure 15).

[0045] Inthe corner assemblies 1 of the mold there are
arranged pushing elements 5 located below the corner
portions P6 of the blank P when the blank P is in the initial
position (Figure 14). Each of the pushing elements 5 is
connected to a respective actuator 5a which can be ac-
tivated to move the pushing element 5 upwards in inter-
ference with the blank P. The pushing elements 5 pref-
erably have an elongated shape and are substantially
aligned with the diagonal fold lines P7 although other
configurations are also possible. In the example shown,
the actuators 5a are pneumatic cylinders, although they
could alternatively be other driving means.

[0046] The corner assemblies 1 furthermore include
front and rear upper stops 6, 7 located above the front
and rear portions P4 of the blank P, in positions adjacent
to the longitudinal fold lines P1 when the blank P is in the
initial position, for the purpose of supporting from the up-
per side the front and rear portions P4 of the blank P and
thus favoring the folding of the front and rear portions P4
in the longitudinal fold lines P1 and the folding of the
corner portions P6 through the diagonal fold lines P7
when the corner portions P6 are pushed upwards by the
pushing elements 5 (Figure 14) just before the plunger
4 pushes the blank P downwards.

[0047] The mold furthermore comprises side upper
stops 11 located above the side portions P5 of the blank
P, or the appendages P8 if the blank is the complex blank
P shown in Figure 10, preferably in positions adjacent to
the additional fold lines P9 existing between the side por-
tions P5 and the appendages P8 (Figure 14), when the
blank P is in the initial position for the purpose of sup-
porting the side portions P5 or the appendages P8 of the
blank P from the upper side while the corner portions P6
are pushed by said pushing elements 5 from the lower
side.

[0048] The structure 36, 37 of the plunger 4 further-
more has side stops 8 arranged at a higher level with
respect to the side pressure parts 10 to press the corner
portions P6 which are being folded through the diagonal
fold lines P7 against the side portions P5 of the blank P
and against side plates 9located inthe corner assemblies
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1 of the mold while the blank P is inserted in the molding
cavity 2 of the mold by the plunger 4. When the plunger
4 has reached its lower position, a folding device (not
shown) is operated to make folding members rotate and
thus fold the appendages P8 of the side portions P5 to
form the partial covers or roofs of the box as has been
described above in relation to Figure 13. Likewise, other
elements (not shown) of the mold are operated to press
the flaps P10 at the ends of the appendages P8 against
the front and rear portions P4 of the blank P and thus
assure their mutual adhesion, while the plunger 4 is still
inside the box.

[0049] Both the side stops 8 and the side pressure
parts 10 of the plunger 4 are assembled in the structure
36, 37 such that they can pivot about respective shafts
45,43. Limiting members are arranged to limit the upward
pivoting of the side stops 8 and of the side pressure parts
10 to respective horizontal positions, and elastic ele-
ments are arranged to push the side stops 8 and the side
pressure parts 10 towards their horizontal positions.
[0050] Thus, when the plunger is lowered towards its
lower position the side stops 8 and the side pressure
parts 10 are maintained in their horizontal positions to
press against the bottom portion P3 of the blank P, and
when the plunger is withdrawn towards its upper position,
the side stops 8 and the side pressure parts 10 pivot in
contact with the partial covers or roofs P8 of the box,
which allows extracting the plunger 4 from the cardboard
box housed in the molding cavity avoiding the partial cov-
ers or roofs P8. The mentioned elastic elements return
the side stops 8 and the side pressure parts 10 to their
horizontal positions once they have come out of the box.
Alternatively, the side stops 8 and the side pressure parts
10 can be installed in a retractable manner and operated
by corresponding driving means in the structure 36, 37
of the plunger 4 with an equivalent result.

[0051] An additional object of the present invention is
a die-cut corrugated cardboard blank with the features
of the basic blank P shown in Figure 9 or of the complex
blank P shown in Figure 10, but with the holes A simply
die-cut without sealing, this corrugated cardboard blank
being adapted to be treated by means of the sealing unit
and/or the box forming unit of the apparatus for process-
ing corrugated cardboard blanks of the present invention.
[0052] Modifications and variations based on the em-
bodiments shown and described will occur to a person
skilled in the art without departing from the scope of the
present invention as it is defined in the attached claims.

Claims

1. An apparatus for processing corrugated cardboard
blanks for making cardboard boxes, said corrugated
cardboard comprising two outer layers of flat material
and at least one inner layer of corrugated material
forming inner flutes between said two outer layers,
and wherein each of said corrugated cardboard
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blanks (P) comprises at least one through hole (A)
which leaves exposed in the edge thereof openings
in communication with said inner flutes, said appa-
ratus comprising a sealing unit including:

glue injection means in connection with a nozzle
(12) adapted to be positioned and inserted in
said hole (A) of the corrugated cardboard blank
(P) for injecting an amount of glue into said inner
flutes through said openings exposed in said
edge of the hole (A); and

pressure means configured to press the outer
layers of the corrugated cardboard blank (P)
against one another in a region (B) around said
hole (A) with a pressure sufficient to flatten said
corrugated inner layer.

The apparatus according to claim 1, characterized
in that it furthermore comprises heating means for
heating said amount of glue to be injected to an ap-
plication temperature, and in that said pressure
means comprise spreading pressure means for ap-
plying a first pressure to the region (B) around the
hole (A) of the corrugated cardboard blank (P) while
the glue is substantially at said application temper-
ature for the purpose of flattening the inner flutes and
spreading the amount of glue between the two outer
layers in said region (B), and consolidation pressure
means for applying a second pressure to the region
(B) around the hole (A) of the corrugated cardboard
blank (P) when the temperature of the glue has de-
creased substantially below said application temper-
ature and for maintaining said second pressure for
a time sufficient for the at least partial solidification
of the glue.

The apparatus according to claim 2, characterized
in that said injection means, said heating means
and said spreading pressure means are integrated
in at least one injection and spreading unit (10) in-
stalled in an injection and spreading station (100),
and said consolidation pressure means are integrat-
ed in at least one consolidation unit (50) installed in
a consolidation station (500).

The apparatus according to claim 3, characterized
in that said injection and spreading unit (10) com-
prises:

a first die (11) including a first die body (18) to
which said nozzle (12) is fixed and defining a
first spreading pressure surface (13) arranged
around said nozzle (12) for making contact with
the region (B) around the hole (A) on a first side
of the corrugated cardboard blank (P);

a glue injecting device (24) in connection with
the nozzle (12) through at least one conduit (20)
through said first die body (18) for supplying the
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amounts of glue to be injected from the nozzle
(12);

atleast one heating device (19) arranged to heat
the first die body (18);

a first punch (15) including a first punch body
(21) with an opening (16) capable of atleast part-
ly housing the nozzle (12) and a second spread-
ing pressure surface (17) arranged around said
opening (16) for making contact with the region
(B) around the hole (A) on a second side of the
corrugated cardboard blank (P); and

first driving means for moving said first die (11)
and/or said first punch (15) towards one another
until pressing the region (B) around the hole (A)
on both sides of the corrugated cardboard blank
(P) by means of said first and second spreading
pressure surfaces (13, 17) after the glue has
been injected.

The apparatus according to claim 4, characterized
in that the nozzle (12) is sized to be fittingly arranged
in the hole (A), said nozzle (12) having an annular
groove (22) and a plurality of injection outlets (14)
opening in said annular groove (22), the annular
groove (22) being positioned to be substantially fac-
ing said openings of the inner flutes exposed in the
edge of the hole (A), when said first spreading pres-
sure surface (13) is in contact with said first side of
the corrugated cardboard blank (P).

The apparatus according to claim 4, characterized
in that said first die body (18) is of a material with a
high heat transfer coefficient selected from a group
comprising alloys of iron, aluminium and copper,
among others, and said first punch body (21) is a
hollow body of a material with a low coefficient of
friction selected from a group comprising Teflon,
among others, fixed to a core (25) of a metal material.

The apparatus according to claim 4, characterized
in that support means are provided to support the
corrugated cardboard blanks (P) in a work position
in the injection and spreading station (100), and said
first driving means comprise at least one first actu-
ator for moving the first die (11) between an inactive
position, in which the first spreading pressure sur-
face (13) is separated from the first side of the cor-
rugated cardboard blank (P) and the nozzle (12) is
outside the hole (A), and a work position, in which
the first spreading pressure surface (13) is in contact
with the first side of the corrugated cardboard blank
(P) and the nozzle (12) is inserted in the hole (A).

The apparatus according to claim 7, characterized
in that said first driving means comprise at least one
second actuator (23) for moving the first punch (15)
between an inactive position, in which the second
spreading pressure surface (17) is separated from
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the second side of the corrugated cardboard blank
(P), and a work position, in which the second spread-
ing pressure surface (17) is pressed against the sec-
ond side of the corrugated cardboard blank (P) while
the first side of the corrugated cardboard blank (P)
is supported by the first spreading pressure surface
(13) of the first die (11).

The apparatus according to claim 3, characterized
in that said consolidation unit (50) comprises:

a second die (51) including a second die body
(57) defining an opening (52) adapted to be ar-
ranged aligned with the hole (A) of the corrugat-
ed cardboard blank (P) and a first consolidation
pressure surface (53) arranged around said
opening (52) for making contact with the region
(B) around the hole (A) on the first side of the
corrugated cardboard blank (P);

a second punch (54) including a second punch
body (58) defining a stump (55) sized to be in-
serted through the hole (A) of the corrugated
cardboard blank (P) and in the opening (52) of
said second die (51), and a second consolida-
tion pressure surface (56) arranged around said
stump (55) for making contact with the region
(B) around the hole (A) on the second side of
the corrugated cardboard blank (P); and
second driving means for moving said second
die (51) and/or said second punch (54) towards
one another to press the region (B) around the
hole (A) on both sides of the corrugated card-
board blank (P) by means of said first and sec-
ond consolidation pressure surfaces (53, 56) af-
ter the region (B) around the hole (A) of the cor-
rugated cardboard blank (P) has been pressed
in the injection and spreading unit (10) and the
glue has cooled to said temperature substantial-
ly below the application temperature.

10. The apparatus according to claim 9, characterized

1.

in that said second die body (57) is a blank of a
material with a low coefficient of friction selected from
a group comprising Teflon, among others, fixed to a
first core (59) of a metal material, and said second
punch body (58) is a hollow body of a material with
a low coefficient of friction selected from a group
comprising Teflon, among others, fixed to a second
core (64) of a metal material.

The apparatus according to claim 10, characterized
in that said stump (55) of the second punch (54) is
sized to slide fittingly inside the hole (A) of the cor-
rugated cardboard blank (P) to sweep any excess
of glue adhered to its inner edge, and the second die
(51) furthermore includes a steel sheet (60) arranged
between said second die body (57) and said first
core (59) and provided with a hole (61) aligned with
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12.

13.

20

said opening (52) of the second die body (57) and
sized to slide fittingly along said stump (55) of the
second punch (54) for the purpose of retaining any
remains of glue adhered thereto.

The apparatus according to claim 9, characterized
in that support means are provided to support the
corrugated cardboard blanks (P) in a work position
in the consolidation station (500), and said second
driving means comprise at least one actuator (62)
for moving the second punch (54) between an inac-
tive position, in which the second consolidation pres-
sure surface (56) is separated from the second side
of the corrugated cardboard blank (P), and a work
position, in which the second consolidation pressure
surface (56) is in contact with the second side of the
corrugated cardboard blank (P) and the stump (55)
is inserted in the hole (A) and in the opening (52) of
the second die (51) while the first side of the corru-
gated cardboard blank (P) is supported by the first
consolidation pressure surface (53) of the second
die (51).

The apparatus according to any one of the previous
claims, characterized in that it furthermore com-
prises a box forming unit for forming boxes from cor-
rugated cardboard blanks (P), each of which com-
prises at least one hole (A) with a flattened and
sealed region (B) around said hole (A), intersecting
longitudinal and transverse fold lines (P1, P2) defin-
ing a bottom portion (P3), four front, rear and side
portions (P4, P5) and four substantially quadrangu-
lar corner portions (P6), each corner portion having
a diagonal fold line (P7), wherein said box forming
unit comprises:

a mold with four corner assemblies (1) defining
a molding cavity with an upper mouth;

a blank feeding device capable of placing said
corrugated cardboard blanks (P) one by one in
an initial position on said mouth of the molding
cavity; and

a plunger (4) operated to move vertically down-
wards and provided with one or more lower pres-
sure surfaces for pressing said bottom portion
(P3) of the corrugated cardboard blank (P) and
inserting it into the molding cavity and thus
cause an upward folding of said front, rear and
side portions (P4, P5) of the corrugated card-
board blank (P) in cooperation with elements of
said corner assemblies (1) of the mold,
wherein the mold furthermore comprises:

pushing elements (5) arranged in said cor-
ner assemblies (1) below said corner por-
tions (P6) of the corrugated cardboard blank
(P) when the corrugated cardboard blank
(P) is in said initial position and operated by
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driving means to push the corner portions
(P6) upwards for the purpose of starting a
folding thereof through said diagonal fold
lines (P7) before the action of said plunger
(4); and

upper stops (6, 7, 11) arranged to support
the corrugated cardboard blank (P) from the
upper side whileitis pushed by said pushing
elements (5) from the lower side.

A method for processing corrugated cardboard
blanks for making cardboard boxes, said corrugated
cardboard comprising two outer layers of flat material
and at least one inner layer of corrugated material
forming inner flutes between said two outer layers,
and wherein each of said corrugated cardboard
blanks (P) comprises at least one through hole (A)
which leaves exposed in the edge thereof openings
in communication with said inner flutes, the method
comprising the steps of:

injecting an amount of glue into said inner flutes
of the corrugated cardboard blank (P) through
said openings exposed in said edge of the hole
(A); and

pressing the outer layers of the corrugated card-
board blank (P) against one another in a region
(B) around said hole (A) with a pressure suffi-
cient to flatten said corrugated inner layer.

The method according to claim 14, characterized
in that it further comprises heating said amount of
glue to be injected to an application temperature,
and in that it comprises carrying out said step of
pressing in first and second stages, wherein:

said first stage comprises applying a first pres-
sure to the region (B) around the hole (A) of the
corrugated cardboard blank (P) while the glue
is substantially at said application temperature
for the purpose of flattening the inner flutes and
spreading said amount of glue between the two
outer layers in said region (B); and

said second stage comprises applying a second
pressure to the region (B) around the hole (A)
of the corrugated cardboard blank (P) when the
temperature of the glue has decreased substan-
tially below said application temperature and
maintaining said second pressure for a time suf-
ficient for the at least partial solidification of the
glue,

said first and second stages of applying pres-
sure being separated by a period during which
the pressure is released.
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