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Description

Title of Invention: Methods for manufacturing panels having a
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[0003]

[0004]

decorative surface.

The present invention relates to methods for manufacturing panels having a
decorative surface, or, so-called decorative panels.

More particularly the invention is related to methods for manufacturing panels,
wherein said panels at least comprise a substrate and a top layer, wherein said top layer
comprises a paper layer having a printed pattern. The panels of the invention may
relate to furniture panels, ceiling panels, flooring panels or similar, wherein these
panels preferably comprise a wood based substrate, such as an MDF or HDF substrate
(Medium or High Density Fiberboard) or a substrate consisting of, or essentially made
of, wood particleboard.

Traditionally, the decor or pattern of such panels is printed on paper by means of
offset or rotogravure printing. The obtained paper is taken up as a decorative paper in a
so called laminate panel. According to the DPL process (Direct Pressure Laminate) the
already printed paper or decorative paper is provided with melamine resin to form a
decorative layer. Afterwards a stack is formed comprising at least a plate shaped
substrate, said decorative layer and possibly a protective layer on top of said decorative
layer, wherein said protective layer or overlay is based on resin and/or paper as well.
Said stack is pressed and the press treatment results in a mutual connection or
adherence of the decorative paper, the substrate and the protective layer, as well as in a
hardening of the resin present in the stack. As a result of the pressing operation a
decorative panel is obtained having a melamine surface, which can be highly wear
resistant. At the bottom side of the plate shaped substrate a counter layer or balancing
layer can be applied, or as an alternative a decorative layer might be attached to the
bottom side as well, especially in the case of laminate panels for furniture. Such a
counter layer or balancing layer or any other layer at the bottom side of the laminate
panel restricts or prevents possible bending of the decorative panel, and is applied in
the same press treatment, for example by the provision of a resin carrying paper layer
as the lowermost layer of the stack, at the side of the stack opposite said decorative
layer. For examples of a DPL process reference is made to the EP 1 290 290, from
which it is further known to provide a relief in said melamine surface during the same
press treatment or pressing operation, namely by bringing said melamine surface in
contact with a structured press element, for example a structured press plate.

The printing of paper by means of an analog printing process, such as by rotogravure

or offset printing, at affordable prices inevitably leads to large minimal order quantities
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of a particular decorative paper and restricts the attainable flexibility. A change of
decor or pattern necessitates a standstill of the printing equipment of about 24 hours.
This standstill time is needed for exchange of the printing rollers, the cleaning of the
printing equipment and for adjusting the colors of the new decor or pattern to be
printed.

Providing the printed paper with resin can lead to expansion of the paper, which is
difficult to control. Problems can arise, particularly in the cases where, like in the
EP 1 290 290, a correspondence between the relief and the printed decor is desired.

With the aim of restricting the costs of decorative paper and of preventing expansion,
a method is known, for example from the DE 197 25 829 C1, wherein the analog
printing process, for example an offset process, is used to print directly on the plate
shaped substrate, whether or not with the intermediary of preparatory layers, such as
melamine based layers. The printed decor is finished with melamine based layers and
the created whole is cured using a pressing operation. Directly printing on the plate
may lead to inferior printing quality. Any inhomogeneity internally in the plate or at its
surface has a high risk of telegraphing to the upper surface, thereby forming a visual
defect at the surface of the finished decorative panel. The printing process furthermore
shows the same problems regarding the attainable flexibility, as when printing on
paper. Finally, any quality issue on the print will result in loss of valuable board
material.

Instead of analog printing techniques digital printing techniques, especially inkjet
printing technique, is becoming increasingly popular for the creation of decors or
patterns, be it on paper or directly on a plate-shaped substrate possibly with the in-
termediary of preparatory layers. Such digital techniques can enhance the flexibility in
the printing of decors significantly. Reference is made to the EP 1 872 959,

WO 2011/124503, EP 1 857 511, EP 2 431 190 and the EP 2 293 946, where such
techniques are disclosed.

The method of the invention more particularly at least comprises the step of
providing said paper layer with at least a portion of said printed pattern by means of a
digital inkjet printer. Preferably multi color printed patterns are applied for the re-
alization of a decor, e.g. representing a wood pattern, on the abovementioned paper
layer. Such decor extends over the majority, or even over the totality of the paper layer.
Such a technique is known as such for example from the EP 2 132 041, where a digital
printer, more particularly an inkjet printer is applied for printing on a resin provided
paper layer. It has however been very difficult to reliably produce such printed paper
for manufacturing laminate panels on a large scale and with high production ef-
ficiency. Nozzles of the print head may become clogged due to evaporation of the

vehicle of the inks and/or due to dust for example origination from the handling of the
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paper layer. Clogged or failing nozzles in the print heads may lead to unacceptable
defaults in the printed pattern. Pretreatment of the paper layer, such as application of
resin, in a non uniform way may lead to unacceptable defects that become visible after
printing.

It should be noted that the printing quality desired for the manufacturing of panels
having a decorative surface is exceptionally high. Indeed, any default in a printed
pattern forming an imitation of e.g. wood immediately draws the attention of the
customer, taking away the illusion of e.g. real wood.

The present invention aims in the first place at an alternative method for manu-
facturing panels having a decorative surface, and seeks, in accordance with several of
its preferred embodiments, to solve one or more of the problems arising in the state of
the art.

Therefore the present invention, according to its first independent aspect, relates to a
method for manufacturing panels having a decorative surface, wherein said panels at
least comprise a substrate and a top layer, wherein said top layer comprises a paper
layer having a printed pattern, and wherein said method at least comprises the step of
providing said paper layer with thermosetting resin by transporting said paper layer
through a resin application device in a resin application direction, and the step of
providing said paper layer with at least a portion of said printed pattern by means of a
digital inkjet printer, with as a characteristic that said printed pattern comprises a wood
motif having wood nerves extending generally in a nerve direction substantially corre-
sponding to said resin application direction. The inventors have found that a method
wherein the resin application direction and the nerve direction of the wood motif
coincide, or substantially coincide, leads, up to a certain level, to a kind of disguising
effect for non-uniform resin application and/or failing nozzles. In other words, the
method of the first aspect may forgive some defaults. In real wood color density
variations mostly follow the direction of the nerves. If the method of the invention un-
willingly leads to a color density variation, chances are high that this variation will be
present in the nerve direction or resin application direction and the inadvertent
production variation may be mistaken for a natural aspect.

According to its second independent aspect, the present invention relates to a method
for manufacturing panels having a decorative surface, wherein said panels at least
comprise a substrate and a top layer, wherein said top layer comprises a paper layer
having a printed pattern, and wherein said method at least comprises the step of
providing said paper layer with thermosetting resin by transporting said paper layer
through a resin application device in a resin application direction, and the step of
providing said paper layer with at least a portion of said printed pattern by means of a

digital inkjet printer, with as a characteristic that the provision of said printed pattern
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involves a relative motion of said inkjet printer and said paper layer during the printing
operation in a printing direction substantially corresponding or substantially opposite
to said resin application direction. The inventors have found that a method wherein the
printing direction coincides, or substantially coincides with the resin application
direction may also have disguising qualities for defaults in the resin application and/or
printing.

Of course, the method of said second independent aspect may be combined with the
method of said first independent aspect, thereby further raising the level of acceptable
defaults in the method. By having the resin application direction, the printing direction
and the nerve direction running all in the same or about the same or opposite direction,
chances are high that inadvertent production variations will also run along the nerve
direction, such that they may be mistaken for color density variations of a natural wood
product.

According to its third independent aspect, the present invention relates to a method
for manufacturing panels having a decorative surface, wherein said panels at least
comprise a substrate and a top layer, wherein said top layer comprises a paper layer
having a printed pattern, and wherein said method at least comprises the step of
providing said paper layer with an inkjet receiver coating by transporting said paper
layer relative to a coater in a coating direction, and the step of providing said coated
paper layer with at least a portion of said printed pattern by means of a digital inkjet
printer, with as a characteristic that said printed pattern comprises a wood motif having
wood nerves extending generally in a nerve direction substantially corresponding to
said coating direction and/or that the provision of said printed pattern involves a
relative motion of said inkjet printer and said paper layer during the printing operation
in a printing direction substantially corresponding or substantially opposite to said
coating direction and/or that said method at least comprises the step of providing said
paper layer with thermosetting resin by transporting said paper layer through a resin
application device in a resin application direction substantially corresponding or sub-
stantially opposite to said coating direction. The inventors have found that in case an
inkjet receiver coating is applied before printing, non-uniformities may become visible
in the printed pattern. The present method proposes the coating direction to coincide,
or substantially coincide, with the direction of one or more of the preceding or
subsequent operations. In this way again a disguising effect is obtained.

It is clear that the step of providing said paper layer with thermosetting resin may be
performed at any time, preceding or subsequent to the coating operation and/or
preceding or subsequent the printing operation. Preferably the resin application takes
place before the coating operation and, thus, before the printing operation. Preferably,

the resin is at least partially cured, e.g. in a so-called B-stage, or dried to a level below
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10% residual humidity, upon coating.

According to a preferred embodiment, said step of providing said paper layer with an
inkjet receiver coating and said step of providing said paper layer with thermosetting
resin are performed continuously on the same line such that said resin application
direction and said coating direction coincide. Preferably an equipment is used wherein
the paper layer is treated as a continuous web taken from a roll and transported in said
resin application direction through one or more resin application devices and one or
more coaters for providing said inkjet receiver coating. The treated paper may be cut to
sheets at the end of the equipment or be rolled up again. According to an alternative,
which may or may not be combined with the said preferred embodiment, said step of
providing said paper layer with an inkjet receiver coating and said step of providing
said paper layer with at least a portion of said printed pattern by means of a digital
inkjet printer are performed continuously on the same line such that said coating
direction and said printing direction coincide. Of course the data to be printed may be
chosen such that a wood motif is printed having a nerve direction also coinciding with
one or more of the coating direction, the resin application direction and the printing
direction.

Of course, the method of said third independent aspect may be combined with the
method of said second independent aspect and/or said first independent aspect, thereby
further raising the level of acceptable defaults in the method.

It is noted that, in accordance with all aspects of the invention, with “substantially
coincide” it is meant that a small misalignment between the respective directions, e.g.
of 10° or less, may still be allowed with maintaining the benefits of the respective
methods of the invention. Of course, such misalignment or intended deviating
alignment is preferably as small as possible, for example a deviation of maximum 5°. It
is further clear that, in accordance with the invention, opposite directions are also seen
as being coinciding or corresponding.

It should be borne in mind that, according to all aspects of the invention, all di-
rections described are relative the paper layer.

Here below, preferred embodiments of the invention, in accordance with any of its
aspects are described.

Said step of resin application is preferably performed before the step of printing,
although it is not excluded that it would be performed after printing. In the former case
the resin is preferably at least partially cured, e.g. in a so-called B-stage, or dried to a
level below 10% residual humidity, upon printing. In such case a stable base paper can
be obtained, because at least a portion of the expansion or shrinkage due to the resin
provision takes place before printing. As a consequence, the formation of relief in the

panels top layer by means of techniques similar to the prior art techniques of
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EP 1 290 290 becomes well feasible. In the latter case, handling of the paper to be
printed is more straightforward and less prone to the origination of dust that may lead
to clogging and failing nozzles of the print heads.

According to a special embodiment, said step of providing said paper layer with ther-
mosetting resin and/or the optional inkjet receiver coating is performed on a
continuous web, while said step of providing said printed pattern is performed on a
sheet.

In general, said digital inkjet printer is preferably operated in multi-pass mode,
wherein the shuttle moves and prints over the same area of the paper at least twice. A
multi-pass operation is beneficial for masking potential missing nozzles. Preferably a
subsequent print over the same area is shifted in position with respect to an earlier
print, for example over a distance equaling or larger than the distance between nozzles.
In such case a different nozzle prints on or close to an earlier printed dot in the
subsequent print. It is obtained that a line created in an earlier print, e.g. due to a
failing nozzle or a badly calibrated nozzle, is covered up by another nozzle in the
subsequent step. With a multi-pass equipment, it is possible to perform automatic
maintenance or cleaning in between subsequent passes, when needed, such that the
time of autonomous production raises.

Preferably, said inkjet printer comprises print heads mounted on a shuttle, wherein
said shuttle travels in said printing direction. Preferably, the paper is at standstill while
printing, and is advanced stepwise after printing, wherein said printing may involve
several passes of said shuttle. Preferably the width of the shuttle, measured transverse
to said printing direction, is at least § centimeter, or even better, at least 16 or 20
centimeter. Such shuttle makes it possible to print the whole width of the decorative
surface of a common floor panel in one fly, i.e. without having to move the paper
layer. Preferably the shuttle allows at least for a travelling distance and printing length
of 120 centimeter, or at least 145 centimeter. This allows for printing the whole length
of the decorative surface of a common floor panel in one fly. It is clear that said
stepwise advancement of the paper after printing is preferably an advancement over a
distance of at least one third of the width of said shuttle, and even better between 0.8
and 1.2 times the width of said shuttle.

According to a special embodiment said inkjet printer comprises print heads mounted
on a shuttle, wherein said shuttle travels in said printing direction, e.g. as described
above, and wherein the print heads comprise at least two heads ejecting ink of the same
color and mounted after each other in said printing direction. The print heads might for
example comprise a series of print heads, as seen in the printing direction, capable of
ejecting inks of a plurality of colors, e.g. at least the four prime colours CMYK,

wherein a second series of such print heads is arranged in a mirror inverted manner in
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said printing direction, leading to a total array of print heads being e.g. CMYKKYMC
or CKMYYMKC. With this special embodiment, several advantages are obtained. The
redundancy in the print heads deals with failing nozzles up to a larger extent, and in the
case of said mirror inverted set-up of the printing heads, the shuttle can print during the
back and the forth movement without or with a less noticeable different color density.

For said digital inkjet printer, preferably a so-called wide format printer is selected. It
is of course not excluded that a single pass printer would be selected. In this last case
the masking effect of multi pass printing operation is lost, but the methods of the
invention still allow for a disguising effect.

For said digital inkjet printer, preferably use is made of a drop-on-demand
inkjetprinter, wherein only the desired ink droplets are fired or jetted from the nozzles
of the print heads. It is however not excluded that use would be made of a continuous
inkjet printer, wherein continuously ink droplets are fired from the nozzles of the print
heads, but wherein the undesired droplets are carried away and do not reach the resin
provided paper layer to be printed.

Preferably, for providing said portion of said printed pattern use is made of pigment
containing inks, wherein the dry weight of the total volume of said pigment containing
inks deposited on said paper layer is 15 grams per square meter or lower. Pigment
containing inks provide for a high enough chemical and UV resistance of the printed
pattern, and provide an acceptable color richness. As compared to inks consisting of
dyes, pigment containing inks assure a lower bleeding into the paper layer. The use of
pigmented inks has the advantage that the pigment stays on the surface of the paper.
This is desirable, because less ink is needed to create the same intensity of color. The
limitation of the dry weight of the applied ink to 15 grams per square meter or less
leads to a layer of ink that lowers the risk of pressing defects and splitting in the top
layer. Indeed, possible interference between the ink layer and the thermosetting resin
during the pressing operation is limited. Because the ink load is limited, wrinkling or
expansion of the paper due to the ink can be brought to an acceptable level, which
assures stable further processing. Preferably, for said pigment containing ink use is
made of a water based ink. Water based inks are more economical than UV curable
inks, and form a lesser problem regarding compatibility with thermosetting resins, such
as melamine resins. Water based inks are inks of which the vehicle comprises water, or
substantially consists of water. These inks are particularly crucial when it comes to
clogging of the nozzles, since the vehicle may be evaporate at normal temperatures,
and the pigments load the nozzle opening until it is stuck. It is clear that the methods of
the invention offer several ways of dealing with this risk of defaults, such that a more
reliable and autonomous production may be obtained.

Preferably, a separate ink receiving substance or ink receiving layer is available on
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the paper layer, upon printing. With “separate” it is meant separate from the resin
provided or to be provided on the paper layer. Preferably, said paper layer, prior to said
step of providing said printed pattern, is provided with an inkjet receiver coating on the
side thereof to be printed. Such inkjet receiver coating may further limit bleeding of
the preferred water based pigment containing ink upon printing. The water of the ink
can be quickly absorbed into the ink receiver coating, while the pigment is caught at its
surface. The inkjet receiver coating may lead to less wrinkling of the printed paper
sheet. Said inkjet receiver coating may have several compositions. Here below a
preferred possibility for the composition of the inkjet receiver coating is given without
being exhaustive.

According to a said preferred possibility, said inkjet receiver coating comprises at
least a hydrophilic polymer, e.g. polyvinyl alcohol which is preferably at least partially
but even better fully hydrolyzed.

Possibly pigments are comprised in said inkjet receiver coating, such as silica
pigments, preferably amorphous and/or fumed silica pigments. When pigments are
comprised in the inkjet receiver coating, a polymer, like the above hydrophilic
polymer, may be acting as a binder for said pigments. Preferably, the pigment to binder
ratio is comprised between 10:90 and 90:10, more preferably higher than 1.5:1. These
preferred ratios of pigment to binder provide for sufficiently well bound pigments,
such that the treated paper releases few dust. An excess of dust may be fatal for
clogging of the nozzles of the inkjet printing equipment, especially in the case where
water based inks are being used. Preferably said pigment is a porous pigment having a
pore volume of between 0.5 and 3 ml/g, preferably Silica.

In general, when a pigment is applied in said inkjet receiver coating, it preferably has
a mean particle size of 0.01 to 40 micrometer or 0.01 to 10 or 0.01 to 5 micrometer,
and/or a pore volume of 0.5 to 3 ml/g.

The methods of the invention are especially valuable when an inkjet receiver coating
comprising pigments is used. As explained above, such coatings may give rise to dust
and, as a result, clogged or failing nozzles, even if it is relatively well bound by the
optional polymer or binder.

The inkjet receiver coating preferably has a dry weight of 0.5 to 10 grams per square
meter, or even better between 1 and 6 grams per square meter or between 1.5 to 4.5
grams per square meter. Such a weight of the inkjet receiver coating represents a
thickness which is sufficient to take up the water from the preferred water based
pigment containing inks, but is still thin enough to allow for the thermosetting resin to
penetrate it during the pressing treatment, e.g. in a DPL process, such that any risk for
splitting in the inkjet receiver layer is limited.

Preferably the inkjet receiver coating is obtained from a liquid substance which is
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deposited on the paper, and preferably forcibly dried e.g. in a hot air oven or by means
of infrared or near infrared light or by means of microwave drying. Preferably the
liquid substance is a water based suspension of at least said binder or hydrophilic
polymer, and possibly said pigments. The deposition is preferably obtained by means
of coating techniques, such as roller coating, spraying, metering rolls, bead coating,
scattering, slot die coating and screen printing. With these techniques preferably a
coating is obtained that covers at least 80% of the surface of the paper layer. Preferably
an excess of the liquid substance is firstly applied to the paper layer, and afterwards the
excess material is taken off again, e.g. squeezed off, until the desired weight is
obtained. Inline measurement systems may be desirable to steer and control the weight
of the inkjet receiver coating. Such technique brings down the risk of obtaining
uncoated areas of the paper, which could lead to local flaws in the printed pattern. A
preferred equipment for application of the liquid substance is a coating device
comprising reverse metering rollers. Such rollers may create a smooth coating surface.

The deposition of the liquid substance may be performed in an impregnation channel
or, alternatively, on the printing equipment, immediately before the printing operation.
This last case solves any possible issues with limited shelf life of the inkjet receiver
coating. Preferably the deposition of the liquid substance is performed while the paper
is still in an “endless” shape, namely taken from the roll without cutting. Such
techniques allow for a more uniform application of the inkjet receiver coating. In the
case the coating is done on the printing equipment, the printing equipment is hence
preferably a roll-to-roll or a roll-to-sheet printer, comprising a coating device upstream
of the print heads, for example a roller coater or additional printing heads suitable for
printing the liquid substance for the inkjet receiver coating. Such additional printing
heads, for example an additional row of printing heads, may have nozzles with a larger
diameter than those used for the actual printing of the pattern. A resolution of 1 to 100,
or even | to 25 dots per inch may suffice for these nozzles. The larger diameter allows
for the jetting of more viscous substances. These additional printing heads may e.g. be
valve jet printing heads.

Said liquid substance preferably comprises a solid content of 1 to 20% by weight
and/or a viscosity of 10 to 75 seconds Din cup 4 at 20°C. Such properties allow for a
straightforward application of the liquid substance to the surface of the paper layer,
which is preferably already provided with thermosetting resin. In experiments, a solid
content of about 12% and viscosity of about 24 seconds yielded a sufficiently uniform
coating on a resin provided paper layer, e.g. when applied by means of a roller coater.

Said liquid substance may comprise, in addition to the above possible constituents of
the inkjet receiver coating, at least a levelling agent, a preservative, an antifoaming

agent, a dispersing agent, a hardener and/or a thickener. It is clear that the availability
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of alevelling agent gives rise to a more uniform coating, which is beneficial for the
printing result.

For the levelling agent use could be made of APEO (alkyl phenol ethoxylates) or
fatty alcohols or Oxo alcohol ethoxylates. For the preservative use could be made of
BIT or MIT (benzisothiazolinone or methylisothiazolinone). For the antifoaming agent
use could be made of polyether siloxane copolymer. For the hardener use could be
made of borate. For the thickener use could be made of HEC (hydroxyethyl cellulose).
For the dispersing agent use could be made of sodium aluminate, polyphosphates or
acrylates.

Preferably said paper layer has a paper weight, i.e. without taking into account the
resin provided on it, of between 50 and 100 grams per square meter and possibly up to
130 grams per square meter. The weight of the paper may not be too high, as then the
amount of resin needed to sufficiently impregnate the paper would be too high, and
reliably further processing the printed paper in a pressing operation becomes badly
feasible.

Preferably for the paper layer use is made of a paper with a mean air resistance
according to the Gurley method (Tappi T460) of below 30 or even better of about 25
seconds or below. Such paper has a rather open structure and is advantageous in the
method of the present invention as it allows readily for impregnation of its core, as
well as for water vapor to escape from it upon pressing. Such water vapor originates
from the resin-water mixture that is provided on the paper layer, as well as from
possibly from the curing reaction of the thermosetting resin.

Preferably said paper layer contains titanium oxide as a whitening agent.

Preferably said paper layer is provided with an amount of thermosetting resin
equaling 40 to 250% dry weight of resin as compared to weight of the paper. Ex-
periments have shown that this range of applied resin provides for a sufficient im-
pregnation of the paper, that avoids splitting to a large extent, and that stabilizes the
dimension of the paper to a high degree.

Preferably said paper layer is provided with such an amount of thermosetting resin,
that at least the paper core is satisfied with the resin. Such satisfaction can be reached
when an amount of resin is provided that corresponds to at least 1.5 or at least 2 times
the paper weight. It should be clear that the resin which is provided on the paper layer,
is not necessarily only available in the core of the paper, but may form surface layers
on both flat sides of the paper. In the case an inkjet receiver coating is applied, it may
be present on the surface of the paper with the intermediary of such a surface layer of
thermosetting resin. According to a special embodiment, the paper layer is firstly im-
pregnated through or satisfied, and, afterwards, at least at the side thereof to be printed,

resin is partially removed and possibly said inkjet receiver coating is provided.
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Preferably the resin provided on said paper layer is in a B-stage while printing. Such
B-stage exists when the thermosetting resin is not completely cross linked.

Preferably the resin provided on said paper has a relative humidity lower than 15%,
and still better of 10% by weight or lower while printing.

Preferably the step of providing said paper layer with thermosetting resin involves
applying a mixture of water and the resin on said paper layer. The application of said
mixture might involve immersion of the paper layer in a bath of said mixture and/or
spraying, jetting or otherwise coating said mixture on said paper. Preferably the resin is
provided in a dosed manner, for example by using one or more squeezing rollers and/
or doctor blades to set the amount of resin added to the paper layer.

Preferably said thermosetting resin is a melamine based resin, more particularly a
melamine formaldehyde resin with a formaldehyde to melamine ratio of 1.4 to 2.

As is clear from the above, the method of the invention preferably comprises the step
of hot pressing the printed and resin provided paper layer, at least to cure the resin of
the obtained resin provided decor paper. Preferably the method of the invention forms
part of a DPL process as above described, wherein the printed resin provided paper
layer of the invention is taken up in the stack to be pressed as the decorative layer. It is
of course not excluded that the method of the invention would form part of a CPL
(Compact Laminate) or an HPL (High Pressure Laminate) process in which the
decorative layer is hot pressed at least with a plurality of resin impregnated core paper
layers, e.g. of so called Kraft paper, forming a substrate underneath the decorative
layer, and wherein the obtained pressed and cured laminate layer, or laminate board is,
in the case of an HPL, glued to a further substrate, such as to a particle board or an
MDF or HDF board.

Preferably a further resin layer is applied above the printed pattern after printing, e.g.
by way of an overlay, i.e. a resin provided carrier layer, or a liquid coating, preferably
while the decor layer is laying on the substrate, either loosely or already connected or
adhered thereto.

Clearly, the method of the invention preferably comprises the step of providing said
layer of thermosetting resin above the printed pattern. Said layer of thermosetting resin
provides for a transparent or translucent layer that enhances the wear resistance of the
decorative panel. Preferably the decorative panel obtained by the method of the
invention has a quality of at least AC2 or AC3 in accordance with EN 13329. With this
aim hard particles, like aluminiumoxide particles, can be incorporated in such
transparent or translucent layer. Preferably the step of providing said layer of ther-
mosetting resin above the printed pattern involves a press treatment. Preferably a tem-
perature above 150°C is applied in said press treatment, e.g. between 180° and 220°C,

and a pressure of more than 20 bar, e.g. between 35 and 40 bar.
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Preferably use is made of pigment containing inks of between 3 and 6 or even upto 8§
different colors. The use of more than just the at least 3 base colors, e.g. more colors
than Cyan, Magenta, Yellow and possibly black (CMYK), may lead to a lower need of
deposited ink. One or more dedicated colors, whether or not supplementing the inks of
the CMYK colors, might be used, such that these colors must not necessarily be
formed by color addition of the several base colors, but can be created by jetting the
dedicated color only. In the case of wood patterns, a brownish dedicated color might be
used, thereby tremendously lowering the needed dry weight of deposited inks for the
typical colors of wood patterns.

Preferably a digital inkjet printer is applied that allows to jet ink droplets with a
volume of less than 50 picoliters. The inventors have found that working with droplets
having a volume of 15 picoliters or less, for example of 10 picoliters, brings con-
siderable advantages regarding the limitation of dry weight of deposited inks.

Preferably a digital inkjet printer is applied that allows to attain a definition of at least
200 dpi, or even better at least 300 dpi (dots per inch).

Preferably said digital inkjet printer is of the so-called roll-to-sheet type, wherein the
paper layer is fed from a roll, printed upon, and subsequently cut to sheets. According
to a first alternative the paper layer is fed from a roll, printed upon, and rolled back up
again. According to a second alternative the paper is fed in sheet form, printed upon,
and stacked sheet by sheet, e.g. on a pallet.

Preferably the minimum radius over which the paper is bent in the printing
equipment is larger than 25 centimeters, or even better larger than 50 centimeters.
Preferably the paper layer to be printed is maintained flat or relatively flat in the
printing equipment. Avoiding too large a bent in the paper, prevents the release of dust
from the paper, and optionally the resin and/or inkjet receiver coating, as well as-
cracking of the optional resin and/or inkjet receiver coating to a large extent. By
keeping the paper relatively flat in the printing equipment, the risk that nozzles get
clogged by released dust is minimized and deterioration of the print quality due to
cracks in the paper, resin and/or inkjet receiver coating is minimised. It is clear that
this measure is also beneficial when it is not combined with one or more of the afore-
mentioned aspects. Therefore, in accordance with a fourth aspect, the present
invention, in an independent manner, also relates to a method for manufacturing panels
having a decorative surface, wherein said panels comprise a substrate and a top layer,
wherein said top layer comprises a paper layer having a printed pattern, and wherein
said method at least comprises the step of providing said paper layer with ther-
mosetting resin and/or an inkjet receiver coating, and the step of providing said paper
layer with at least a portion of said printed pattern by means of a digital inkjet printer,

with as a characteristic that said paper layer is maintained flat or is devoid from bents
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with a radius larger than 25 centimeters inside the printing equipment, or in other
words, inside the housing that contains the print heads. It is clear that said inkjet
receiver coating and, preferably also said resin, is provided on the paper layer, upon
printing. It is further clear that preferred embodiments mentioned in connection to the
first, second and third aspect could also be put to be practice in combination with this
fourth aspect.

It is clear that, according to the most preferred embodiment of all aspects, the paper
layer, while printing, is still flexible and that the paper layer is only attached or put on
the plate shaped substrate after printing. According to a variant the paper layer is
already attached or loosely laid on the plate shaped substrate while printing. The
possible attachment with the substrate can be reached by means of urea based, phenol
based, melamine based, polyurethane based glues and similar adhesives. Such at-
tachment can be attained by means of a pressing treatment, whether or not a heated
press treatment. Alternatively, the paper layer, after it has been provided with resin can
be attached to the plate shaped substrate by locally welding it to the substrate, or, in
other words, by locally hardening the available resin, and/or can be attached to the
plate shaped substrate by ionization.

Preferably the methods of the invention further comprise the step of applying a
counter layer or balancing layer at the surface of the substrate opposite the printed
paper layer The counter layer or balancing layer preferably comprises a paper layer
and thermosetting resin, preferably the same resin as the top layer.

Preferably the mutual adherence of the plate-shaped substrate, the possible counter
layer and the possible transparent or translucent layer is obtained in one and the same
press treatment. According to the most preferred embodiment, the steps of the method
of the invention are taken up in a DPL process.

It is clear that the invention also concerns panels that are obtained or are obtainable
by means of a method in accordance with any of the aspects of the present invention. It
is further clear that the method is particularly suited to manufacture floor panels,
furniture panels, ceiling panels and/or wall panels.

It is clear that the printed pattern, the plate-shaped substrates and the paper layers
mentioned above may have to be divided during the methods of the invention for
obtaining their respective final dimensions. The panels obtained by means of a DPL
press treatment or similar are preferably sawn or otherwise divided. Other treatments
of the obtained panels are of course not excluded.

With the intention of better showing the characteristics according to the invention, in
the following, as an example without limitative character, several preferred em-
bodiments are described, with reference to the accompanying drawings, wherein:

figure 1 shows an embodiment of a paper layer that has been printed in accordance
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with the method of the invention;

figure 2 illustrates some steps of a method in accordance with the invention;

figure 3 and 4 show a decorative panel obtainable by means of the method of figure
2, wherein figure 3 is a perspective view of said panel, and figure 4 is a cross section at
a larger scale along the line IV-1V in figure 3;

figure 5 on a larger scale shows a view on the area FS5 indicated on figure 2 for a
variant, wherein an inkjet receiver coating is being applied to the paper layer;

figure 6 on a larger scale shows a top view according to the arrow F6 on figure 2;

figure 7 represents a variant of the area F7 indicated on figure 2; and

figure 8 is a top view at a larger scale according to the arrow F§ on figure 7.

Figure 1 illustrates a decorative layer 1 for incorporation in a decorative panel, ob-
tainable by means of a method in accordance with the invention. The decorative layer
1 comprises a paper sheet 2 provided with thermosetting resin 3. The thermosetting
resin 3 satisfies or fills the paper core 4. The paper layer has been provided with a
digitally printed ink layer 5 on the basis of pigment containing inks, wherein for these
inks use is made of water based pigment containing inks and an ink load lower than 15
grams per square meter area of the paper sheet 2. The printed ink layer 5 covers the
entire surface of the paper sheet 2, or at least the majority thereof.

Figure 1 also clearly shows that at least at the side opposite the digitally printed ink
layer the decorative layer 1 comprises a resin layer 6A outside the paper core 4. At the
side that contains said digitally printed ink layer 5 a similar resin layer 6B is available.
Possibly such resin layer 6B can be dispensed with, or the available resin layer 6B may
be thinner, for example less than half the thickness of the resin layer 6A.

From figure 1 it is clear that the digitally printed ink layer 5 covers the majority of
the papers surface. Such print might for example represent a wood pattern, a stone
pattern or a fantasy pattern.

Figure 2 illustrates a method for manufacturing decorative panels 7 of the type
shown in figures 3 and 4. The obtained decorative panels 7 at least comprise a
substrate 8 and a top layer 9. The top layer comprises a paper layer 2 with a printed
pattern or a digitally printed ink layer 5 representing a wood pattern, as is the case
here. The method comprises the step S1 of providing said paper layer 2 with ther-
mosetting resin 3. Hereto the paper layer 2 is taken from a roll 10 and transported in a
resin application direction D1 through a resin application device comprising a first im-
pregnation station 11 where said paper layer is immersed in a bath 12 of said resin 3,
more particularly a mixture of water and resin 3. The paper layer 2 is then allowed to
rest while in this case being transported upwards. The resting allows for the resin 3 to
penetrate the paper core 4. The paper layer 2 then comes into a second impregnation

station 13 where the paper layer 2 is, in this case, again immersed in a bath 14 of resin
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3, more particularly a mixture of water and resin 3. A set of squeezing rollers 15 allows
to dose the amount of resin 3 applied to the paper layer 2.

In the example several doctor blades 16 are available for partially removing resin at
the surface of the treated paper layer 2.

In a second step S2 the resin provided paper layer 2 is dried and its residual humidity
level is brought to below 10%. In the example hot air ovens 17 are used, but alter-
natively other heating equipment can be used, such as microwave drying equipment.

Figure 2 also illustrates that the method at least comprises the step S3 of providing
said resin provided paper layer 2 with a printed pattern, in this case a digitally printed
ink layer 5 representing a wood pattern. Use is made of pigment containing inks, that
are deposited on the paper layer 2 by means of a digital inkjet printer 18, in this case a
single pass inkjet printer having print heads extending over the width of the paper layer
2. The dry weight of the total volume of pigment containing inks deposited on said
paper layer 2 is lower than 15 grams per square meter. The inkjet printer is preferably a
drop on demand printer that allows to dry the deposited droplets of pigmented ink, e.g.
by means of infrared or near infrared light. Preferably a further drying station 19 is
provided downstream of the printer 18. After printing and drying the inks the
continuous paper layer 2 is cut to sheets 20 and stacked. The obtained sheets 20
resemble the decorative layer 1 illustrated in figure 1.

Figure 2 further illustrates that in a subsequent step S4 the obtained sheets 20 or the
decorative layer 1 is taken up in a stack to be pressed in a short daylight press 21
between upper and lower press plates 22-23. Said stack comprises from bottom to top a
counter layer 24, a plate shaped substrate 8, the abovementioned decorative layer 1 and
a protective layer 25, wherein the counter layer 24 and the protective layer 25 both
comprise a paper layer 2 and resin 3. The stack is then pressed and the press treatment
results in a mutual connection between the constituent layers 1-8-24-25, including the
substrate 8, of the stack, as well as in a hardening or curing of the available resin 3.
More particularly here a polycondensation reaction of the melamineformaldehyde resin
3 takes place, having water as a by-product.

The upper press plate 22 is a structured press plates that provides a relief in the
melamine surface of the panel 1 during the same press treatment of the step S4, by
bringing the structured surface 26 of the upper press plate 22 into contact with the
melamine of the protective layer 25.

Figure 3 and 4 illustrate that the obtained decorative panel 7 can have the shape of a
rectangular and oblong laminate floor panel, with a pair of long sides 27-28 and a pair
of short sides 29-30 and having an HDF or MDF substrate 8. In this case the panel 7 is
at long at least the long sides 27-28 with coupling means 31 allowing to lock the re-

spective sides 27-28 together with the sides of a similar panel both in a direction R1
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perpendicular to the plane of the coupled panels, as in a direction R2 perpendicular to
the coupled sides and in the plane of the coupled panels. As illustrated in figure 4 such
coupling means or coupling parts can basically have the shape of a tongue 32 and a
groove 33, provided with additional cooperating locking means 34 allowing for said
locking in the direction R2.

Referring again to figure 1, it becomes clear that the printed paper layer 2 illustrated
there has been provided with an inkjet receiver coating 35.

Figure 5 shows that, in accordance with a preferred embodiment, the inkjet receiver
coating 35, is obtained by coating a liquid substance 36 to the resin provided paper
layer 2. In this case the paper layer 2 is transported in a coating direction D2 relative to
a coater 37. A coater 37 comprising reverse metering rollers 38 is applied. Such coater
37 may initially apply an excess of the liquid substance 36, which is squeezed off to
the desired weight by means of the rollers 38, which also may provide for a smooth
coating surface. It is clear that, in this case and in accordance with the third aspect of
the invention, the resin application direction D1 and the coating direction D2 coincide.

From figure 2 it can be gleaned that the coater 37 is present on the resin application
device or impregnation line, more particularly in this case after a drying operation,
here performed by means of a hot air oven 17. Preferably, the resin provided paper
layer possesses a residual humidity of below 10% by weight, or even lower than 6%,
when the liquid substance 36, which is preferably a water based suspension of at least a
polymer, is applied thereto. Preferably, and as is the case in figure 2, the treated paper
layer 2 is then dried again, here again by means of a hot air oven 17, to reach once
more a residual humidity level of below 10%, or of about 7%. The obtained treated
paper comprises an inkjet receiver coating 35 which is free from thermosetting resin.

Figure 6 illustrate that the printer 18 in this example comprises several rows 39 of
print heads that extend over the area of the paper layer 2 to be printed. The printer 18,
in this example, relates to a printer of the single pass type, wherein the provision of the
printed pattern involves a relative motion of said inkjet printer 18, more particularly
the rows 39, and said paper layer 2 during printing in a printing direction D3. In this
case, the rows 39 and the print heads are at standstill, while the paper layer 2 moves
during ejection of the inks. The paper layer 2 gets printed during a single continuous
movement of the paper layer 2 relative the printer 18 or the rows 39 of print heads. In
this case, in accordance with the second aspect of the invention, the printing direction
D3 coincides with the resin application direction D1.

The printed pattern comprises a wood motif having wood nerves 40 extending
generally in a nerve direction D4. In this case, and in accordance with said first aspect
of the invention, the nerve direction D4 corresponds to said resin application direction

D1. The nerve direction further corresponds to said coating direction D2.
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Figure 7 illustrates a variant, wherein the step of printing S3 and/or the curing of the
ink might be carried out after the resin provided paper layer 2 is already cut to sheets
20. According to a non-illustrated variant, the resin provided paper layer 2 might be
rolled up again before cutting it to sheets and/or before printing.

Figure 8 shows that the printer 18 may comprise a shuttle 41 travelling in the printing
direction D3, wherein this printer 18 might be operated in the dual or multi-pass mode.
In the example the shuttle 41 is able to print a swath 42 with a width T sufficient to
cover the surface of a decorative panel 7 like the floor panel of figure 3. A width T of
15 or 16 to 25 or 30 centimeters may suffice. During the printing of the swath 42 the
paper layer 2 is at standstill. The printing may comprise several passes of the shuttle 41
over the paper layer 2. It is possible for the shuttle 41 to print during the back-, as well
as during the forth-movement, or only during one of the back-and-forth-movements. In
between passes the shuttle 41 may slightly shift in the direction D5 transverse or per-
pendicular to the printing direction D3, e.g. over a distance larger than the distance
between the nozzles of the print head. After completion of the swath the paper layer 2
advances in the direction D35 to enable the shuttle to print over a subsequent area of the
paper layer 2.

It is clear that such swath 42 may comprise a plurality of separate, independent,
wood motifs situated next to each other in the direction D5, and/or after each other in
said printing direction D3.

It is clear that, in the example of figure 8, the resin application direction D1, the
coating direction D2, the printing direction D3 and the nerve direction D4 all
correspond or coincide. Of course, the figure shows the printing direction D3 to be
opposite the resin application direction D1 and the coating direction D2, however, in
the light of the present disclosure, it is clear that the same effects are reached with
regard to disguising defects or non-uniformities and that an opposite direction
therefore should be seen as coinciding as well.

The embodiment of figure 8 has the further advantage that very long wood motifs
can be printed. Indeed, the length of the obtainable wood motif as measured along the
nerve direction D3 depends on at what length the sheets 20 are cut from the roll 10 and
the available travelling stretch of the shuttle 41. This may well be longer than 2.08
meters, e.g. more than 2.5 meters or even up to 2.8 meter or more, preferably between
2.5 and 5.6 or 5.7 meter. The standard width of a roll of paper is 2.08 meters and
available wood prints without repeat in the motif are at maximum this length. In such
case, the wood motif is notably printed in the width direction of the roll 10 using ro-
togravure printing. The present invention allows to obtain a wood motif with a length
in nerve direction D4 larger than 2.08 meters oriented in the length direction of the roll

10, or in the resin application direction D1, coating direction D2.
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It is clear that according to a special independent aspect of the present invention, it
relates to a method for manufacturing panels having a decorative surface, wherein said
top layer comprises a paper layer having a printed pattern, and wherein said method at
least comprises the step of providing said paper layer with thermosetting resin, and the
step of providing said resin provided paper layer with at least a portion of said printed
pattern by means of a digital inkjet printer, with as a characteristic that said printer
comprise a shuttle having a width of at least 10 centimeters, preferably between 10 and
65 centimeters, or even better of at least 15 or 16 centimeters, preferably between 15
and 30 centimeters. Preferably such shuttle has a travelling length of at least 2.5 meter,
preferably between 2.5 and 5.7 meter or between 2.5 and 3 meter. Such dimensions
allow for an ideal incorporation of such methods in a lamination process, like a DPL
process. Preferably said shuttle moves in a printing direction D3 coinciding with the
resin application direction D1. Preferably said printed pattern is a wood motif having a
nerve direction D4 extending substantially along said printing direction D3.

Of course, where in the above, the width of the shuttle 41 is mentioned, reference is
in fact made to the width T of the swatch 42 that the shuttle is capable of printing, as
measured transverse to the printing direction D3

Figures 6 and 8 further illustrate that the paper layer 2 travels through the printer 18,
while maintained the paper layer 2 flat.

The present invention is in no way limited to the above described embodiments, but
such methods may be realized according to several variants without leaving the scope

of the invention.
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Claims

1.- Method for manufacturing panels having a decorative surface,
wherein said panels (7) at least comprise a substrate (8) and a top layer
(9), wherein said top layer (9) comprises a paper layer (2) having a
printed pattern, and wherein said method at least comprises the step
(S1) of providing said paper layer (2) with thermosetting resin by
transporting said paper layer (2) through a resin application device in a
resin application direction (D1), and the step of providing said paper
layer (2) with at least a portion of said printed pattern by means of a
digital inkjet printer (18), characterized in that said printed pattern
comprises a wood motif having wood nerves (40) extending generally
in a nerve direction (D4) substantially corresponding to said resin ap-
plication direction (D1).

2.- Method for manufacturing panels having a decorative surface,
preferably in accordance with claim 1, wherein said panels (7) at least
comprise a substrate (8) and a top layer (9), wherein said top layer (9)
comprises a paper layer (2) having a printed pattern, and wherein said
method at least comprises the step (S1) of providing said paper layer
with thermosetting resin by transporting said paper layer (2) through a
resin application device in a resin application direction (D1), and the
step of providing said paper layer (2) with at least a portion of said
printed pattern by means of a digital inkjet printer (18), characterized in
that the provision of said printed pattern involves a relative motion of
said inkjet printer (18) and said paper layer (2) during the printing
operation in a printing direction (D3) substantially corresponding or
substantially opposite to said resin application direction (D1).

3.- Method for manufacturing panels having a decorative surface,
preferably in accordance with claim 1 or 2, wherein said panels (7) at
least comprise a substrate (8) and a top layer (9), wherein said top layer
(9) comprises a paper layer (2) having a printed pattern, and wherein
said method at least comprises the step of providing said paper layer (2)
with an inkjet receiver coating (35) by transporting said paper layer (2)
relative to a coater (37) in a coating direction (D2), and the step of
providing said coated paper layer (2) with at least a portion of said
printed pattern by means of a digital inkjet printer (18), characterized in
that said printed pattern comprises a wood motif having wood nerves

(40) extending generally in a nerve direction (D4) substantially corre-
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sponding to said coating direction (D2) and/or that the provision of said
printed pattern involves a relative motion of said inkjet printer (18) and
said paper layer (2) during the printing operation (S3) in a printing
direction (D3) substantially corresponding or substantially opposite to
said coating direction (D2) and/or that said method at least comprises
the step of providing said paper layer (2) with thermosetting resin by
transporting said paper layer (2) through a resin application device in a
resin application direction (D1) substantially corresponding or sub-
stantially opposite to said coating direction (D2).

4.- Method according to claim 3, characterized in that said step of
providing said paper layer (2) with an inkjet receiver coating (35) is
performed subsequent to said step (S1) of providing said paper layer (2)
with thermosetting resin.

5.- Method according to claim 3 or 4, characterized in that said step of
providing said paper layer (2) with an inkjet receiver coating (35) and
said step of providing said paper layer (2) with thermosetting resin are
performed continuously on the same line such that said resin ap-
plication direction (D1) and said coating direction (D2) coincide.

6.- Method according to any of the preceding claims, characterized in
that said step (S3) of providing said paper layer (2) with said portion of
said printed pattern is performed subsequent to said step (S1) of
providing said paper layer (2) with thermosetting resin.

7.- Method according to any of the preceding claims, characterized in
that said digital inkjet printer (18) is a so-called wide format printer
having a shuttle (41) travelling in said printing direction (D3).

8.- Method according to any of the preceding claims, characterized in
that said step (S1) of providing said paper layer (2) with thermosetting
resin is performed on a continuous web, preferably taken from a roll
(10), while said step of providing said printed pattern is performed on a
sheet (20).

9.- Method for manufacturing panels having a decorative surface,
preferably according to any of the preceding claims, wherein said top
layer (9) comprises a paper layer (2) having a printed pattern, and
wherein said method at least comprises the step (S1) of providing said
paper layer (2) with thermosetting resin, and the step of providing said
resin provided paper layer (2) with at least a portion of said printed
pattern by means of a digital inkjet printer (18), characterized in that

said printer (18) comprises a shuttle (41) having a width between 10
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and 65 centimeters, preferably between 15 and 30 centimeters and a
travelling length between 2.5 and 5.7 meter, preferably between 2.5 and
3 meter.

10.- Method according to claim 9, characterized in that said shuttle (41)
moves in a printing direction (D3) coinciding with the resin application
direction (D1).

11.- Method according to claim 9 or 10, characterized in that said
printed pattern is a wood motif having a nerve direction (D4) extending
substantially along said printing direction (D3).

12.- Method for manufacturing panels having a decorative surface,
preferably in accordance with any of the preceding claims, wherein said
panels (7) comprise a substrate (8) and a top layer (9), wherein said top
layer (9) comprises a paper layer (2) having a printed pattern, and
wherein said method at least comprises the step (S1) of providing said
paper layer (2) with thermosetting resin and/or an inkjet receiver
coating (35), and the step of providing said paper layer (2) with at least
a portion of said printed pattern by means of a digital inkjet printer
(18), characterized in that said paper layer (2) is maintained flat or is
devoid from bents with a radius larger than 25 centimeters inside the
printing equipment, or in other words, inside the housing that contains
the print heads.

13.- Method according to any of the preceding claims, wherein said
printer (18) comprises a shuttle (41) travelling in said printing direction
(D3) and has a width, measured transverse to said printing direction

(D3) capable of printing a swath of 16 centimeter or more.
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Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-8(completely); 13(partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-8(completely); 13(partially)

The special technical feature with respect to D1 is that
said thermosetting resin is provided by transporting said
paper layer through a resin application device in a resin
application direction and/or by that said coating is
provided by transporting said paper layer relative to a
coater in a coating direction, wherein said printed pattern
comprises a wood motif having wood nerves extending in a
nerve direction corresponding to said resin application
direction or said coating direction and/or wherein the
provision of said printed pattern involves a relative motion
of said inkjet printer and said paper layer during the
printing operation in a printing direction corresponding or
opposite to said resin application direction or said coating
direction and/or wherein said resin application direction is
corresponding or opposite to said coating direction. This
relates to the effect of disguising defects caused by
non-uniform resin/coating/ink application.

2. claims: 9-11(completely); 13(partially)

The special technical feature with respect to D1 is that the
printer comprises a shuttle having a width between 10 and 65
cm and a travelling length between 2.5 and 5.7 m. This
relates to the effect of allowing to print an area
corresponding to the surface of a common floor panel without
having to move the paper.

3. claims: 12(completely); 13(partially)

The special technical feature with respect to D1 is that the
paper layer is maintained flat or is devoid from bents with
a radius Targer than 25 cm inside the printing equipment or
inside the housing that contains the print heads. This
relates to the effect of preventing dust from the paper
layer to clog the inkjet nozzles and preventing crack
formation in the paper, resin and/or coating.
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