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Description
Field of the art

[0001] The present invention concerns a method for
manufacturing lightweight blocks or profiles, whether it
be from the reutilisation of scraps of corrugated card-
board or, optionally, other corrugated cardboard waste
materials, such as powder and chips, generated by cor-
rugated cardboard manufacturing and/or handling com-
panies, or from cutting up into pieces new or reused cor-
rugated cardboard sheets. The present invention also
concerns afacility forimplementing said method, and the
obtained products.

Background of the invention

[0002] Corrugated cardboard is generally made of a
number of alternate flat paper layers and corrugated pa-
per layers, the two outer layers always being flat. The
one or more corrugated inner paper layers form an inter-
nal fluted structure that confers to the corrugated card-
board great mechanical resistance, in addition to other
interesting physical properties.

[0003] In cardboard manufacturing and/or handling
companies, corrugated cardboard scraps and other
waste materials are produced, for example, as a result
of cutting, die-cutting, sanding and bending processes,
among other operations, on corrugated cardboard
sheets. The scraps of corrugated cardboard that are con-
sidered to be useful for the present invention are those
corrugated cardboard scraps that preserve their me-
chanical properties. This includes both leftover scraps of
corrugated cardboard, coming from cardboard manufac-
turing and/or handling companies, that preserve their me-
chanical properties but not their formal or aesthetic qual-
ity, whereby they are unable for their normal exploitation
and marketing, and corrugated cardboard scraps ob-
tained by cutting up into pieces new corrugated card-
board sheets. EP0927614 shows an example of a pre-
paring process of cardboard or similar agglomerates, the
basic product of which is cardboard or paper having a
recyclable nature.

[0004] The percentage of scraps and other waste ma-
terials in a factory of corrugated cardboard is very high.
Traditionally, the scraps of corrugated cardboard, togeth-
er with defective corrugated cardboard sheets, are recy-
cled by shredding and wetting them untila mushis formed
from which recycled paper or cardboard can be manu-
factured. Nevertheless, this recycling process is expen-
sive and energetically inefficient relative to the reutilisa-
tion method proposed by the presentinvention, since the
latter makes unnecessary some of the processes for ob-
taining the mush, as well as the use of chemicals to
bleach the paper or cardboard used in some recycled
paper or cardboard applications.

[0005] Document ES 1007170 U discloses an auto-
matic paper and cardboard baling press that comprises
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a tunnel-like structure that is fed with paper and card-
board scraps in bulk from a hopper and through an open-
ing on the upper surface of the tunnel. A hydraulic group
actuates arod attached to a pushing piston guided along
the tunnel, which pushes the scraps of paper or card-
board into the tunnel, shaping a block that is pressure-
compacted against a flap that shuts off an outlet. The
pressing tunnel includes lateral and upper pressers that
condition the block to be bundled by a needle through-
guide shaping a paper or cardboard bale or bundle of a
predetermined size, which is removed through the outlet
once the flap is opened.

[0006] Since the purpose of the press described in the
aforementioned document ES 1007170 U is to compact
the corrugated cardboard scraps until their volume is re-
duced to a minimum in order to facilitate the transport
and storage thereof, for example until the time of turning
them into mush for their recycling, the pressure used in
the press is high enough to crush the inner flutes of the
corrugated cardboard and expel the air contained there-
in, which has the shortcoming of eliminating the strength
characteristics of corrugated cardboard and producing a
very heavy bale. In addition, since there are no adhesive
elements, once the bale is untied, it comes apart, be-
cause the compacted scraps that form it become sepa-
rated.

Disclosure of the invention

[0007] Accordingtoafirstaspect, the presentinvention
provides a method for manufacturing lightweight blocks
or profiles that comprises, first of all, the step of mixing
and agglomerating scraps of corrugated cardboard with
abonding agent until an isotropic agglomerate is formed,
the physical characteristics of which do not depend on
the direction. The cardboard scraps used have a prede-
termined maximum size, which to a large extent ensures
the presence of the flutes that form the internal structure
of the corrugated cardboard. In addition, the degree of
humidity of the isotropic agglomerate is controlled so that
it is low enough to ensure that the paper that the corru-
gated cardboard is made of will not go soft to the extent
of losing its mechanical resistance.

[0008] Next, the method of the present invention com-
prises the step of compacting said isotropic agglomerate
by applying a pressure low enough not to crush the flutes
in the internal structure of the corrugated cardboard until
compacted blocks or profiles are formed, and, finally, dry-
ing said compacted blocks or profiles by applying heat
until lightweight blocks or profiles are obtained that can
be used directly or can be subsequently machined to
confer on them specific configurations for particular uses.
[0009] Since, throughout the entire process, the cor-
rugated cardboard scraps maintain the mechanical re-
sistance provided by the flutes of their internal structure,
and the scraps are randomly oriented in all directions,
the lightweight blocks and profiles obtained through the
method of the presentinvention are extremely lightweight
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and mechanically resistant, and they have high capacity
of thermal isolation and interesting acoustic properties.
In addition, due to the fact that the scraps in the mix are
randomly oriented in all directions, the lightweight blocks
and profiles are isotropic, since they present the same
physical properties, for example mechanical resistance
to stress, compression, torsion, bending and shear, ri-
gidity or flexibility, elasticity, isolation capacity, acoustic
properties, etc., in every point of the body and in all di-
rections.

[0010] The lightweight blocks or profiles of the present
invention will be more or less rigid or more or less flexible
depending on the type of bonding agent used to make
the agglomerate. For example, a bonding agent that in-
cludes a rubber- or polyurethane-based adhesive or an
epoxy adhesive will provide relatively flexible and/or elas-
tic lightweight blocks or profiles, whereas a bonding
agent that includes an adhesive based, for example, on
acrylic products will provide relatively rigid lightweight
blocks or profiles.

[0011] The corrugated cardboard scraps used can be
leftover scraps coming from a corrugated cardboard
manufacturing and/or handling facility or they can be ex-
pressly formed from the cutting up into pieces of new or
used corrugated cardboard sheets. When, in the method
of the present invention, one wishes to reuse scraps of
corrugated cardboard exceeding the predetermined
maximum size, the method comprises the previous step
of shredding the scraps of corrugated cardboard until
they are cut down to said predetermined maximum size
before proceeding to mix and agglomerate them.
[0012] Anotheradvantage of the method of the present
invention is that it allows reusing scraps of corrugated
cardboard that otherwise would be wasted or recycled
to form new cardboard, with much higher power con-
sumption. Optionally, the method of the present invention
comprises adding to the mixture, in addition to the scraps
of corrugated cardboard, powder, chips and other corru-
gated cardboard particles generated in corrugated card-
board manufacturing and/or handling processes as ama-
terial to be mixed and agglomerated together with the
bonding agent.

[0013] Preferably, the agglomerate includes scraps of
corrugated cardboard of several sizes. In a merely illus-
trative example, 50% or more by weight of the scraps
have a maximum size of 3 X 3 cm, and a small percent-
age of the scraps, for example from 5% to 10% by weight,
can have larger sizes, with a maximum dimension, for
example, of up to 20 or 30 cm. This way, medium-sized
and small scraps fill the gaps between the larger scraps,
and the powder, the chips and other corrugated card-
board particles fill the gaps between the medium-sized
and small scraps.

[0014] In general, the bonding agent comprises an ad-
hesive product and a solvent liquid, which can be water
or another solvent. By controlling the amount of solvent
relative to the amount of adhesive product and the weight
of the corrugated cardboard scraps employed in the ag-
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glomerate, a mushy bonding agent and a controlled de-
gree of humidity are achieved so as not to soften the
paper that the corrugated cardboard is made of. When
water is used in the process of formation of the agglom-
erate, the water can be water coming from a supply net-
work or recycled water coming from a cardboard manu-
facturing and/or handling company that has integrated
the method and/or the facility of the present invention.
[0015] Similarly, as for the heat to be applied in the
drying step, the present invention envisages the use of
residual heat from a boiler in the corrugated cardboard
factory or residual heat recovered from some corrugated
cardboard manufacturing or handling process in addition
to or instead of other heat sources, such as electrical
resistors, gas burners or burners of petroleum deriva-
tives, with considerable energy savings and a reduction
of pollutant emissions.

[0016] The method of the present invention comprises
compacting the agglomerate in a mould, whereby com-
pacted blocks are obtained, which, once dried, form sep-
arate lightweight blocks, or compacting the agglomerate
in an extruder, whereby compacted profiles are obtained,
which, once dried, form long lightweight profiles, which
are preferably cut to pieces in an additional step before
drying. Both the lightweight blocks and the lightweight
profiles can be used directly or can be subsequently ma-
chined.

[0017] In addition to the type of bonding agent, there
are other factors that also influence the physical proper-
ties of the lightweight blocks or profiles obtained, such
as, for example, the type or types of cardboard used, the
size or sizes of the scraps, the percentage of the different
components used in the agglomerate, that is, the per-
centage of corrugated cardboard scraps, the percentage
of other corrugated cardboard waste materials, the per-
centage of adhesive, the percentage of solvent, etc., rel-
ative to the total volume or weight of the wet or dry ag-
glomerate, and the thermal treatment applied in the dry-
ing of the agglomerate, that is, the time-temperature
curve in the drying oven, among others.

[0018] According to a second aspect, the present in-
vention provides a facility for implementing a method for
manufacturing said lightweight blocks or profiles. The fa-
cility comprises at least one mixer provided with means
for mixing and agglomerating scraps of corrugated card-
board of a predetermined maximum size with a bonding
agent until an isotropic agglomerate is formed, at least
one compactor provided with means for compacting said
agglomerate by applying a compacting pressure until
compacted blocks or profiles are formed, and at least
one drying oven provided with means for applying heat
to said compacted blocks or profiles until they are dry,
thereby obtaining lightweight blocks or profiles.

[0019] The mixer of the present invention includes
means, such as, for example, a humidity probe, to control
the degree of humidity of the isotropic agglomerate to a
degree low enough so as not to destroy the mechanical
resistance of the paper that the corrugated cardboard is
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made of, and the compactor comprises means, such as
a pressure limiter, to control said compacting pressure
so as not to crush the flutes of the internal structure of
the corrugated cardboard. This way, the scraps of cor-
rugated cardboard preserve their lightness and mechan-
ical properties in the obtained lightweight blocks or pro-
files.

[0020] Optionally, when the corrugated cardboard
scraps to be reused exceed the predetermined maximum
size, the facility of the presentinvention further comprises
at least one shredder provided with means for shredding
the scraps of corrugated cardboard until they are cut
down to said predetermined maximum size before they
are fed to said mixer. The mixer can be a linear mixer or
a planetary mixer, or the facility can combine mixers of
both types. The compactor can be an extruder provided
with a die to form continuous or long compacted profiles
or a mould compactor provided with a mould to form sep-
arate compacted blocks, or the facility can combine com-
pactors of both types.

[0021] Optionally, the facility can also include a sepa-
ratorfor separating corrugated cardboard scraps accord-
ing to their size. For example, a vibrating bed is capable
of separating scraps of corrugated cardboard according
to their weight and to the frequency and/or amplitude of
the vibration. En this case, the corrugated cardboard
scraps to be used for the obtainment of the products of
the present invention will have a range of sizes selected
between a predetermined maximum size and a prede-
termined minimum size.

[0022] In general, when the facility includes an extrud-
er, a saw found at the outlet thereof is arranged to cut
the continuous or long compacted profiles into separate
profile pieces of an appropriate length to fit in the drying
oven. Nevertheless, the drying oven can alternatively be
a continuous drying oven that the compacted continuous
profile coming from the extruder would go through in or-
der to produce a continuous lightweight profile that would
be cut into pieces of the desired length by means of a
saw arranged downstream of the drying oven.

[0023] According to a third aspect, the present inven-
tion provides a product obtained from scraps of corrugat-
ed cardboard. The product comprises at least one body
formed by an isotropic agglomerate of scraps of corru-
gated cardboard of a predetermined maximum size
joined to each other by an adhesive product, wherein
said scraps of corrugated cardboard in said isotropic ag-
glomerate have an internal structure provided with flutes
formed by at least one corrugated sheet of paper. In an
embodiment, the product has the shape of a profile with
a constant cross-section obtained by extrusion. In other
embodiments, the product can have multiple configura-
tions obtained by moulding. In yet further embodiments,
the product can even have complex configurations ob-
tained by machining starting from an initial body obtained
by moulding or extrusion.

[0024] By virtue of the excellent physical properties of
the material made from corrugated cardboard scraps,
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the products of the present invention have multiple ap-
plications in fields such as transportation, packaging,
decoration, soundproofing, thermal isolation, etc.

Brief description of the drawings

[0025] The above and other features and advantages
will be more apparent from the following description of
exemplary embodiments with reference to the attached
drawings, in which:

Fig. 1 is a schematic layout arrangement of a facility
according to an embodiment of the second aspect
of the present invention, which is useful for imple-
menting the method of the first aspect of the present
invention;

Figs. 2 and 3 are perspective views of products ac-
cording to different embodiments of the third aspect
of the present invention obtained by moulding;

Fig. 4 is a perspective view of a product in the shape
of a profile with a constant cross-section according
to another embodiment of the third aspect of the
present invention obtained by extrusion;

Figs. 5 and 6 are top and bottom perspective views,
respectively, of a product in the shape of a pallet
according to yet another embodiment of the third as-
pect of the present invention;

Figs. 7 and 8 are top and bottom perspective views,
respectively, of a product in the shape of a shipping
box according to another embodiment of the third
aspect of the present invention; and

Figs. 9 and 10 are top and bottom perspective views,
respectively, of a product in the shape of a case or
coffin according to another further embodiment of
the third aspect of the present invention.

Detailed description of embodiments

[0026] Referring first to Fig. 1, there is shown a facility
for implementing a method for manufacturing lightweight
blocks or profiles according to an embodiment of the
present invention. Preferably, the facility is located adja-
cent to a corrugated cardboard manufacturing and/or
handling plant and it comprises a couple of raw material
storing silos 60, 61 where corrugated cardboard waste
materials coming from the plant are stored. The first silo
60 receives corrugated cardboard scraps of various sizes
through a first in-feed conveyor 62 and the second silo
61 receives corrugated cardboard powder and other cor-
rugated cardboard particles through a second in-feed
conveyor 63.

[0027] Next, the facility comprises a couple of mixers
80, 81, and the corrugated cardboard scraps from the
first silo 60 and the corrugated cardboard powder and
other corrugated cardboard particles from the second silo
61 are selectively loaded into the mixers 80, 81 through
conveyors 64, 65, 66, which can be pneumatic conveyors
or other types of conveyors. Before feeding them to the
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mixers, the corrugated cardboard scraps from the first
silo 60 go through a shredder 70 provided with means to
shred the corrugated cardboard scraps until they are cut
down to a predetermined maximum size, where, for ex-
ample, atleast 50% by weight of the scraps have a max-
imum size of approximately 3 X 3 cm.

[0028] The mixers 80, 81 include means for mixing and
agglomerating corrugated cardboard scraps of said pre-
determined maximum size, the corrugated cardboard
powder and the other corrugated cardboard particles with
a bonding agent until an isotropic agglomerate is formed,
wherein the corrugated cardboard scraps are randomly
oriented in all directions.

[0029] One of the mixers can be, for example, a linear
mixer 80 and the other can be a planetary mixer 81. The
linear mixer 80 is of a continuous production type and it
comprises, for example, a container wherein two parallel
axes provided with blades are arranged that, while rotat-
ing in opposite directions, keep on mixing the compo-
nents fed through its top in one end and keep on pushing
the agglomerated mix until it leaves the other end through
a hatch. The planetary mixer 81 is of a batch production
type and it comprises a container closed with alid wherein
a planetary gear reduction box is installed that causes
blades to rotate that keep on mixing the components.
[0030] The mixers 80, 81 are configured in such a way
that, when they mix the agglomerate components, they
will not crush the corrugated cardboard scraps, so that
the flutes constituting their internal structure remain
whole.

[0031] The bonding agent includes an adhesive prod-
uct dissolved in a solvent liquid, and the mixers 80, 81
further include means, such as a humidity probe, for con-
trolling the degree of humidity in said isotropic agglom-
erate so that the paper that the corrugated cardboard is
made of will not go soft, thereby preservingits mechanical
resistance. The adjustment of the degree of humidity is
effected, for example, measuring out the proportions of
the solid and liquid components in the agglomerated mix.
[0032] A number of intermediate conveyors 67, 68, 69
carry the still wet agglomerate coming from the mixers
80, 81 to a couple of compactors 90, 91 provided with
means for compacting the isotropic agglomerate by ap-
plying a compacting pressure. For example, one of the
compactors is an extruder 90 provided with a chamber
wherein a worm gear or the like actuated by an electric
motor pushes the agglomerate through a die in order to
form continuous or long compacted profiles, whereas the
otheris a mould compactor 91 provided with a mould and
a pusher actuated by a dynamic fluid cylinder that com-
presses the agglomerate into the mould so as to form
separate compacted blocks.

[0033] Both compactors 90, 91 include means for con-
trolling the compacting pressure, for example adjusting
the torque of the electric motor used to move the worm
gear or the pressure of the dynamic fluid used to move
the pusher so as not to crush the flutes of the internal
structure of the corrugated cardboard when forming the
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compacted blocks or profiles. Optionally, the compaction
can be carried out with the provision of heat if deemed
necessary. As a result of the compaction, the agglomer-
ate generally loses liquid, which can be again recycled
back to the mixers.

[0034] The relatively humid compacted blocks and
compacted profiles coming from the compactors 90, 91
are conducted to respective drying ovens 100 by means
of corresponding belt conveyors 71, 72. Since the com-
pacted profiles produced by extruder 90 are continuous
or have a long length, the facility includes a saw 110
arranged to cut said continuous or long compacted pro-
files into separate pieces of an appropriate length to fit
in the corresponding drying oven 100.

[0035] The drying ovens 100 are provided with means
for applying heat to the compacted blocks or profiles until
they are dry, that is, until their degree of humidity is re-
duced to a predetermined minimum, whereby lightweight
blocks and lightweight profiles are obtained that are
transported by means of an out-feed conveyor 73. The
heat source for the drying ovens 100 can be, for example,
electrical resistors, gas burners or burners of petroleum
derivatives, and additionally or alternatively it is possible
to use the residual heat from a boiler in the corrugated
cardboard factory or residual heat recovered from some
corrugated cardboard manufacturing or handling proc-
ess.

[0036] The lightweight blocks and lightweight profiles
obtained can be utilised directly or after they have been
subsequently machined. In case of opting for subsequent
machining, the facility includes one or more machine
tools (not shown), such as, for example, millers, lathes,
groovers, drills, borers and computerised numerical con-
trol machining centres, which might receive the light-
weight blocks and profiles from the out-feed conveyor
73. The machine tools can be adapted to the great ease
of machining offered by the product of the present inven-
tion.

[0037] The corrugated cardboard powder, chips and
other particles produced in the machining operations are
preferably sucked up and/or collected and conveyed to-
wards the raw material storing silos 60, 61 to be used
again in the formation of lightweight blocks and/or pro-
files.

[0038] This way, the embodiment of the facility accord-
ing to the second aspect of the present invention de-
scribed in relation to Fig. 1 allows for implementing the
method for manufacturing lightweight blocks and profiles
according to the first aspect of the present invention,
which, in brief, comprises the steps of mixing and ag-
glomerating scraps of corrugated cardboard of a prede-
termined maximum size with a bonding agent until form-
ing an isotropic agglomerate, controlling the degree of
humidity of said isotropic agglomerate in order not to de-
stroy the mechanical resistance of the paper that the cor-
rugated cardboard is made of, compacting said agglom-
erate until compacted blocks or profiles are formed by
applying a controlled compacting pressure so as not to
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crush the flutes of the internal structure of the corrugated
cardboard, and drying said compacted blocks or profiles
by applying heat until lightweight blocks or profiles are
obtained.

[0039] Figures2to 10 show differentexamples of prod-
ucts 1-6 according to the third aspect of the present in-
vention that are obtained by the method and/or the facility
of the present invention. All the products obtained have
the common feature of at least one body formed by an
isotropic agglomerate of reutilised scraps of corrugated
cardboard of a predetermined maximum size joined to
each other through an adhesive product, wherein said
scraps of corrugated cardboard in said isotropic agglom-
erate are randomly oriented in all directions and have an
internal structure provided with flutes formed by at least
one corrugated sheet of paper. For example, 50% or
more by weight of the scraps have a maximum size of 3
X 3cm.

[0040] Consequently, the physical characteristics of
the products according to the present invention are ex-
traordinary lightness, surprising mechanical properties,
interesting acoustic properties and high thermal isolation
capacity.

[0041] Figures 2, 3 and 4 show different products 1, 2,
3 obtained directly at the exit of the drying ovens 100 that
are suitable to be used as is, or they can be subsequently
configured through machining to adapt them to specific
uses.

[0042] The first product 1, shown in Fig. 2, is a light-
weight block in the shape of a parallelepiped with six flat
faces 1a that can be obtained both from a compacted
profile formed by the extruder 90 and from a compacted
block formed by the mould compactor 91 in the facility of
Fig. 1. Obviously, the parallelepiped might have different
proportions from those shown in Fig. 2, so that the first
product 1 might alternatively have the shape of a rela-
tively thin plate, an elongated bar with square or rectan-
gular cross-section, a cube, etc.

[0043] The second product?2, shown inFig. 3, is alight-
weight block that has a complex shape suitable to be
obtained from a compacted block formed by the mould
compactor 91 in the facility of Fig. 1. The second product
2 has an essentially cubic shape with a widely rounded
edge 2a, and it presents in one of its faces a square
cross-section cavity 2b.

[0044] The third product 3, shown in Fig. 4, is a light-
weight profile 3a having a constant cross-section in the
shape of "H", which can be obtained from a compacted
profile formed by the extruder 90 in the facility of Fig. 1.
It will be understood that, alternatively, through the utili-
sation of different dies, the extruder 90 will be able to
produce profiles of a large variety of cross-sections, in-
cluding profiles with a closed cross-section.

[0045] The first, second and third products 1, 2, 3 can
have multiple uses, for example as a filler, as buffers for
the packaging of fragile products in boxes and the like,
as a thermal isolation material, as an acoustic condition-
ing material, etc.
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[0046] Figures 5 to 10 show different products 4, 5, 6
obtained from lightweight blocks similar to those de-
scribed above in relation to Figs. 1 and 2, obviously ini-
tially provided with adequate proportions, and subse-
quently conformed by machining.

[0047] The fourth product 4, shown in Figs. 5and 6, is
a pallet comprising a flattened body that defines a plat-
form 4a on its top and several crossing grooves 4b on its
bottom, which are sized to receive the forks of a forklift
or the like from any of the four sides of the pallet. The
body is obtained from a lightweight block similar to that
of Fig. 2 and the grooves 4b are machined by means of
a groover.

[0048] The fifth product 5, shown in Figs. 7 and 8, is a
shipping box made up by a first body 5a defining a con-
tainer and a second body 5b forming a lid for said con-
tainer. The first body 5a has an essentially cubic shape
with alarge cavity 5cin its top, a perimetric step 5d around
said cavity 5¢c and a pallet structure 5e in its bottom,
whereas the second body 5b has the shape of a plate
whose dimensions match those of the first body 5a, with
an undercut 5f in its bottom face fitting in said perimetric
step 5d of the first body 5a.

[0049] The first and second bodies 5a, 5b of the fifth
product 5 are obtained from respective lightweight blocks
similar to that of Fig. 2, such that the cavity 5¢ and the
undercut 5f are moulded surfaces, whereas the perimet-
ric step 5d and the pallet structure 5e are machined by
means of a groover or a computerised numerical control
machining centre.

[0050] The sixth product 6, shown in Figs. 9 and 10, is
a case or coffin made up by a first body 6a defining a first
container part and a second body 6b forming a second
container part. The first and second bodies 6a, 6b have
the shape of respective parallelepipedic plates having
similar dimensions. The first body 6a has a first complex
configuration cavity 6d in its bottom face, specifically
adapted to the contours of a part of the object to be con-
tained, and the second body 6b has a second complex
configuration cavity 6c¢ in its top face specifically adapted
to the contours of another part of the object to be con-
tained. In addition, the second body 6b has grooves 6e
formed in its bottom face configuring a pallet structure.
Lugs 6f protruding from the top face of the second body
6b are inserted into corresponding holes 6g formed in
the lower face of the first body 6a when both first and
second bodies 6a, 6b are coupled.

[0051] The first and second bodies 6a, 6b of the sixth
product 6 are obtained from respective lightweight blocks
similar to that of Fig. 2, and the first and second cavities
6¢c, 6d with complex configurations, the grooves 6e and
the holes 6g are machined by means of a miller, a groover
or a drill, respectively, or preferably, by means of a com-
puterised numerical control machining centre. The lugs
6f are preferably additional elements inserted into corre-
sponding holes, although they might optionally be ob-
tained by machining.

[0052] A person skilled in the art will be able to intro-
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duce modifications and variations to the embodiments 7.
shown and described without departing from the scope
ofthe presentinvention as defined in the attached claims.

The method according to claim 6 characterised in
that it comprises the additional step of machining
said lightweight blocks or lightweight profiles.

5 8. Afacility forimplementing a method for manufactur-
Claims ing lightweight blocks or profiles comprising:
1. A method for manufacturing lightweight blocks or at least one mixer (80) provided with means for
profiles comprises the steps of: mixing and agglomerating scraps of corrugated
10 cardboard of a predetermined maximum size
mixing and agglomerating scraps of corrugated with a bonding agent until an isotropic agglom-
cardboard of a predetermined maximum size erate is formed, and means for controlling the
with a bonding agent until an isotropic agglom- degree of humidity in said isotropic agglomerate
erate is formed, and controlling the degree of inorder notto destroy the mechanical resistance
humidity of said isotropic agglomerate in order 15 of the paper that the corrugated cardboard is
not to destroy the mechanical resistance of the made of;
paper that the corrugated cardboard is made of; at least one compactor (90, 91) provided with
compacting said agglomerate until compacted means for compacting said isotropic agglomer-
blocks or profiles are formed by applying a con- ate by applying a compacting pressure, and
trolled compacting pressure so as not to crush 20 means for controlling said compacting pressure
flutes in the internal structure of the corrugated so as not to crush flutes in the internal structure
cardboard; and of the corrugated cardboard until compacted
drying said compacted blocks or profiles by ap- blocks or profiles are formed; and
plying heat until lightweight blocks or profiles are at least one drying oven (100) provided with
obtained. 25 means for applying heat to said compacted
blocks or profiles until drying them, thereby ob-
The method according to claim 1 characterised in taining lightweight blocks or profiles.
that it comprises the step of shredding the scraps of
corrugated cardboard until they are cut down to said 9. The facility according to claim 8 characterised in
predetermined maximum size before said mixing 30 that it further comprises at least one shredder (70)
and agglomerating step. provided with means for shredding the scraps of cor-
rugated cardboard until they are cut down to said
The method according to claims 1 or 2 character- predetermined maximum size before they are fed to
ised in that it comprises adding corrugated card- said mixer (80).
board powder and other corrugated cardboard par- 35
ticles to the scraps of corrugated cardboard and the 10. The facility according to claim 9 characterised in
bonding agent in said mixing and agglomerating that it further comprises at least one vibrating bed
step. provided with means for separating scraps of corru-
gated cardboard according to their weight.
The method according to claims 1, 2 or 3 charac- 40
terised in that said bonding agent comprises atleast 11. The facility according to claim 8 characterised in
one adhesive product and one solvent liquid. that said compactor (90, 91) is selected between an
extruder (90) provided with a die to form continuous
The method according to claims 1 or 2 character- or long compacted profiles and a mould compactor
ised in that at least 50% by weight of the scraps of 45 (91) provided with a mould to form separate com-
corrugated cardboard in the agglomerate have a pacted blocks.
maximum size of approximately 3 X 3 cm, and 5%
to 10% by weight of the scraps of corrugated card- 12. A product obtained from scraps of corrugated card-
board in the agglomerate have a maximum dimen- board comprising at least one body formed by an
sion from 3 to 30 cm. 50 isotropic agglomerate of scraps of corrugated card-
board of a predetermined maximum size joined to
The method according to any one of the preceding each other through an adhesive product, wherein
claims characterised in that it comprises compact- said scraps of corrugated cardboard in said isotropic
ing the agglomerate in a mould until compacted agglomerate have an internal structure provided with
blocks are obtained that, once dried, will result in 55 flutes formed by at least one corrugated sheet of
lightweight blocks, or in an extruder until compacted paper.
profiles are obtained that, once dried, will result in
lightweight profiles. 13. The product according to claim 12 characterised in
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that said body has one or more moulded surfaces.

The product according to claim 12 characterised in
that said body has the shape of a profile with a con-
stant cross-section.

The product according to any one of claims 12 to 14
characterised in that said body has one or more
machined surfaces that provide a complex configu-
ration.

Patentanspriiche

1.

Verfahren zur Herstellung von leichten Blécken oder
Profilen, umfassend folgende Schritte:

das Mischen und das Agglomerieren von Well-
pappeschnitzeln mit einer vorgegebenen maxi-
malen GréRe mit einem Bindemittel bis ein iso-
tropes Agglomerat gebildet wird, und das Regu-
lieren des Feuchtigkeitsgrads des genannten
isotropen Agglomerats, um die mechanische
Festigkeit des Papiers, aus welchem die Well-
pappe besteht, nicht zu zerstoren;

das Verdichten des genannten Agglomerats bis
verdichtete Blécke oder Profile gebildet werden,
unter Anwendung eines regulierten Verdich-
tungsdrucks, um die Wellen in derinneren Struk-
tur der Wellpappe nicht zu zerdriicken; und
das Trocknen der genannten verdichteten BI6-
cke oder Profile unter Anwendung von Hitze bis
leichte Blécke oder Profile erhalten werden.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass es den Schritt des Zerkleinerns der
Wellpappeschnitzel bis sie bis zu der genannten vor-
gegebenen maximalen GrolRe geschnitten werden,
vor dem genannten Schritt des Mischens und Ag-
glomerierens umfasst.

Verfahren nach den Anspriichen 1 oder 2, dadurch
gekennzeichnet, dass es das Hinzufligen von Well-
pappepulver und anderen Wellpappepartikeln zu
den Wellpappeschnitzeln und von Bindemittel in
dem genannten Schritt des Mischens und Agglome-
rierens umfasst.

Verfahren nach den Anspriichen 1, 2 oder 3, da-
durch gekennzeichnet, dass das genannte Binde-
mittel mindestens ein haftendes Produkt und eine
Lésungsmittel-Flissigkeit umfasst.

Verfahren nach den Anspriichen 1 oder 2, dadurch
gekennzeichnet, dass mindestens 50 Gew.-% der
Wellpappeschnitzel in dem Agglomerat eine maxi-
male GrofRe von ca. 3 x 3 cm aufweist, und 5% bis
10 Gew.-% der Wellpappeschnitzel in dem Agglo-
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10.

merat eine maximale Abmessung von 3 bis 30 cm
aufweisen.

Verfahren nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass es das Ver-
dichten des Agglomerats in einer Form bis die ver-
dichteten Blocke erhalten werden umfasst, welche,
wenn sie trocken sind, leichte Blécke ergeben wer-
den, oder in einer Strangpresse bis verdichtete Pro-
file erhalten werden, welche, wenn sie trocken sind,
leichte Profile ergeben werden.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass es den zuséatzlichen Schritt der Be-
arbeitung der genannten leichten Blécke oder leich-
ten Profile umfasst.

Anlage zur Ausfiihrung eines Verfahrens zur Her-
stellung von leichten Blécken oder Profilen, umfas-
send:

mindestens einen Mischer (80) versehen mit
Mitteln fir das Mischen und Agglomerieren von
Wellpappeschnitzeln mit einer vorgegebenen
maximalen GréRRe mit einem Bindemittel bis ein
isotropes Agglomerat gebildet wird, und
Mitteln fir das Regulieren des Feuchtigkeits-
grads in dem genannten isotropen Agglomerat,
um die mechanische Festigkeit des Papiers, aus
welchem die Wellpappe besteht, nicht zu zer-
storen;

mindestens einen Verdichter (90, 91) versehen
mit Mitteln fir das Verdichten des genannten
isotropen Agglomerats unter Anwendung eines
Verdichtungsdrucks,

und Mitteln fir das Regulieren des genannten
Verdichtungsdrucks, um die Wellen in der inne-
ren Struktur der Wellpappe nicht zu zerdriicken,
bis verdichtete Blocke oder Profile gebildet wer-
den; und

mindestens einen Trocknungsofen (100) verse-
hen mit Mitteln fiir die Anwendung von Hitze auf
die genannten verdichteten Blocke oder Profile
bis sie trocken werden, wobei dadurch leichte
Blécke oder Profile erhalten werden.

Anlage nach Anspruch 8, dadurch gekennzeich-
net, dass sie zusatzlich mindestens eine Zerkleine-
rungseinrichtung (70) umfasst, versehen mit Mitteln
fur das Zerkleinern von Wellpappeschnitzeln bis sie
bis zu der genannten vorgegebenen maximalen
GroRe geschnitten werden, bevor sie dem genann-
ten Mischer (80) zugefiihrt werden.

Anlage nach Anspruch 9, dadurch gekennzeich-
net, dass sie zusatzlich mindestens ein Rittelbett
umfasst, versehen mit Mitteln fir die Trennung von
Wellpappeschnitzeln nach deren Gewicht.
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11. Anlage nach Anspruch 8, dadurch gekennzeich-
net, dass dergenannte Verdichter (90, 91) aus einer
Strangpresse (90) versehen mit einer Dise um
durchgehende oder lange verdichtete Profile zu bil-
den und einem Formverdichter (91) versehen mit ei-
ner Form um gesonderte verdichtete Blécke zu bil-
den, ausgewahlt wird.

12. Produkt erhalten aus Wellpappeschnitzeln, umfas-
send mindestens einen Korper, welcher aus einem
isotropen Agglomerat aus Wellpappeschnitzeln mit
einer vorgegebenen maximalen GroRe, die durch
ein haftendes Produkt aneinander gefuigt sind, ge-
bildet ist, wobei die genannten Wellpappeschnitzel
in dem genannten isotropen Agglomerat eine innere
Struktur aufweisen, versehen mit Wellen, welche
aus mindestens einem gewellten Papierbogen ge-
bildet ist.

13. Produkt nach Anspruch 12, dadurch gekennzeich-
net, dass der genannte Korper eine oder mehrere
geformten Oberflachen aufweist.

14. Produkt nach Anspruch 12, dadurch gekennzeich-
net, dass der genannte Koérper die Gestalt eines
Profils mit konstantem Querschnitt aufweist.

15. Produkt nach einem der Anspriiche 12 bis 14, da-
durch gekennzeichnet, dass der genannte Korper
eine oder mehrere bearbeitete Oberflachen auf-
weist, welche eine komplexe Ausbildung bereitstel-
len.

Revendications

1. Une méthode pour la fabrication de blocs ou de pro-
fils légers comportant les étapes suivantes:

mélanger et agglomérer des bouts de carton on-
dulé ayant une taille maximale prédéterminée
au moyen d’un agent liant jusqu’a former un ag-
gloméréisotrope et contréler le degré d’humidité
de cet aggloméré isotrope afin de ne pas détrui-
re larésistance mécanique du papier dontle car-
ton ondulé est fait;

compacter cet aggloméré jusqu'a former des
blocks ou profils compactés en appliquant une
pression de compactage contrélée de sorte a
ne pas écraser les cannelures de la structure
interne du carton ondulé; et

sécher ces blocks ou profils compactés en ap-
pliquant de la chaleur jusqu’a obtenir des blocs
ou profils légers.

2. Laméthode conformément a la revendication 1, ca-
ractérisée en ce qu’elle comporte I'étape de déchi-
quetage des bouts de carton ondulé jusqu’a les ré-
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duire a cette taille maximale prédéterminée avant
ladite étape de mélange et d’agglomération.

La méthode conformément a la revendication 1 ou
2, caractérisée en ce qu’elle comporte I'addition de
poudre de carton ondulé et autres particules de car-
ton ondulé aux bouts de carton ondulé et I'agent liant
dans cette étape de mélange et d’agglomération.

La méthode conformément a la revendication 1, 2
ou 3 caractérisée en ce que cet agent liant com-
porte au moins un produit adhésif et un liquide sol-
vant.

La méthode conformément a la revendication 1 ou
2, caractérisée en ce qu’au moins 50% du poids
des bouts de carton ondulé de I'aggloméré ont une
taille maximale d’aux alentours de 3 x 3 cm, et 5%
a 10% du poids des bouts de carton ondulé de I'ag-
gloméré ont une taille maximale de 3 a 30 cm.

La méthode conformément a une quelconque des
revendications précédentes, caractérisée en ce
qu’elle comporte le compactage de I'aggloméré
dans un moule jusqu’a obtenir des blocs compactés
qui, une fois sec, deviendront des blocs légers ou
dans une extrudeuse jusqu’a obtenir des profils com-
pactés qui, une fois secs, deviendront des profils |é-
gers.

La méthode conformément a la revendication 6, ca-
ractérisée en ce qu’elle comporte I'étape complé-
mentaire d’'usinage de ces blocs légers ou profils
légers.

Une installation pour la mise en oeuvre d’'une mé-
thode pour fabriquer des blocs ou de profils légers
comportant:

au moins un malaxeur (80) pourvu de moyens
pour mélanger et agglomérer des bouts de car-
ton ondulé ayant une taille maximale prédéter-
minée avec un agent liant jusqu’a former un ag-
gloméré isotrope et des moyens pour controler
le degré d’humidité de cet aggloméré isotrope
afin de ne pas détruire la résistance mécanique
du papier dont est fait le carton ondulé;

au moins un compacteur (90, 91) pourvu de
moyens pour compacter cet aggloméré isotrope
en appliquant une pression de compactage et
des moyens pour contréler cette pression de
compactage de sorte a ne pas écraser les can-
nelures de la structure intérieure du carton on-
dulé jusqu’a ce que des blocs ou des profils com-
pactés sont formés; et

au moins un four de séchage (100) pourvu de
moyens pour appliquer de la chaleur a ces blocs
ou profils compactés jusqu’a les sécher, en ob-
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tenant ainsi des blocs ou profils légers.

L’installation conformément a la revendication 8, ca-
ractérisée en ce qu’elle comprend en plus, au
moins une déchiqueteuse (70) pourvue de moyens
pour déchiqueter les bouts de carton ondulé jusqu’a
les réduire a cette taille maximale prédéterminée
avant d’en alimenter ce malaxeur (80).

L’installation conformément a la revendication 9 ca-
ractérisée en ce qu’elle comporte au moins un lit
vibrant pourvu de moyens pour séparer les bouts de
carton ondulé selon leur poids.

L’installation conformément a la revendication 8 ca-
ractérisée en ce que ce compacteur (90, 91) est
sélectionné entre une extrudeuse (90) pourvue
d’une matrice pour former des profils compactés
continus ou longs et un compacteur a moule (91)
pourvu d’un moule pour former des blocs compactés
sépareés.

Un produit obtenu de bouts de carton ondulé com-
portant au moins un corps formé par un aggloméré
isotrope de bouts de carton ondulé ayant une taille
prédéterminée, unis les uns aux autres au moyen
d’un produit adhésif, dans lequel ces bouts de carton
ondulé de cet aggloméré isotrope possédent une
structureinterne pourvue de cannelures formées par
au moins une feuille en papier ondulé.

Le produit conformément a la revendication 12, ca-
ractérisé en ce que ce corps posséde une ou plu-
sieurs surfaces moulées.

Le produit conformément a la revendication 12, ca-
ractérisé en ce que ce corps a la forme d’un profil
ayant une coupe transversale constante.

Le produit conformément a une quelconque des re-
vendications 12 a 14, caractérisé en ce que ce
corps possede une ou plusieurs surfaces usinées
offrant une configuration complexe.
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