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(54) A METHOD FOR ALLEVIATING MECHANICAL IMPRINTS ON A RECORDING MEDIUM

(57) The present invention relates to a method for
printing an image onto a recording medium (102) wherein
mechanic imprints (102a, 102b) on the recording medium

(102) are alleviated by printing a coating in the areas
where mechanical imprints occur.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method for
printing an image onto a recording medium wherein me-
chanic imprints on the recording medium are alleviated.
Further, the invention relates to a printer for printing an
image onto a recording medium configured for perform-
ing such a method.

BACKGROUND ART

[0002] In a copier, a printer or any other machine in
which an image is created using an ink a recording me-
dium may be transported through the printer passing,
amongst others, one or more printheads for jetting an ink
onto the recording medium. During handling, the record-
ing medium may endure mechanical imprints. For in-
stance, the recording medium may be transported
through the printer using transporting wheels which may
leave wheel imprints on the recording medium. Other
sources of mechanical imprint may be clamps retaining
the recording medium in an input or output module of the
recording medium or gripping elements for loading the
recording medium into the printer.
[0003] These mechanical imprints may reduce the vis-
ual quality of the image created by the printer. The me-
chanical imprint, as such, may be visible in the image.
For instance, a groove may be visible where the trans-
porting wheels left a wheel imprint. The mechanical im-
print may be invisible directly but visible indirectly. For
instance, the groove made due to wheel imprint may be
shallow enough to be invisible to the naked eye but may
be sufficient to result in a different glossiness of the ink
printed at the groove compared to the ink printed in an
area other than the groove.
[0004] It is therefore an object of the present invention
to overcome the disadvantage of reduced image quality
due to mechanical imprints by providing a method for
printing an image onto a recording medium wherein me-
chanical imprints that may be present on the recording
medium are alleviated.

SUMMARY OF THE INVENTION

[0005] The object of the invention is achieved in a
method for printing an image onto a recording medium
wherein the method comprises the steps of:

- determining an area of mechanical imprint on the
recording medium,

- selectively applying a first amount of a first coating
onto the area of mechanical imprint,

- applying an ink onto the recording medium thereby
creating an image onto the recording medium.

The mechanical imprint on the recording medium may

be any imprint resulting from physical pressure leaving
an impression onto the recording medium, for instance
a groove resulting from wheel imprint or a shallow dent
resulting from clamping the recording medium. The me-
chanical imprint may be determined by scanning the sur-
face of the recording medium using an optical scanner
to determine a surface roughness or surface height pro-
file in which mechanical imprints are made apparent by
differences in the surface roughness or surface heights.
The mechanical imprint may also be determined by pre-
determining the areas of the surface of the recording me-
dium prone to mechanical imprints such as determining
the location of one or more transporting wheels relative
to the recording medium during transport of the recording
medium thereby pre-determining one or more areas
where wheel imprints may occur. Alternatively, the me-
chanical imprints may be determined by a combination
of both scanning the surface and pre-determining areas
of mechanical imprint. A first amount of a first coating
may be selectively applied onto one or more areas of
mechanical imprint in such a manner that the mechanical
imprint is alleviated. For instance, a groove resulting from
wheel imprinting may partially or fully be filled up with a
first amount of a first coating to an extent that the surface
roughness at the area of mechanical imprint and around
the area of mechanical imprint are the same or similar to
each other. In other words, the first amount of first coating
applied may partially or fully fill the areas of mechanical
imprint to smoothen the surface of the recording medium
sufficiently in those areas to have an overall same or
similar smoothness at and around the areas of mechan-
ical imprint. Areas of mechanical imprint which are too
shallow to fill with a first amount of a first coating may be
left uncovered. After the first amount of a first coating is
applied onto one or more areas of mechanical imprint,
an ink may be applied onto the recording medium using
for instance an inkjet printhead. By smoothing the surface
of the recording medium at the areas of mechanical im-
print using a first amount of a first coating and then ap-
plying an ink onto the recording medium to print an image,
the resulting printed image may appear to have an even
glossiness across the entire image.
[0006] In an embodiment, the method for printing an
image onto a recording medium further comprises the
step of selectively applying a second amount of a first
coating onto the recording medium. A second amount of
a first coating may be applied on top of the first amount
of the first coating and the rest of the recording medium,
i.e. the entire recording medium, to create an even sur-
face with the same surface properties over the entire re-
cording medium. The second amount of a first coating
may also be applied image wise to cover all areas where
ink will be jetted to form an image and thus creating an
even surface with the same surface properties where the
ink will be jetted. The second amount of a first coating
may also be applied in a specific pattern in accordance
with a desired glossiness pattern across the image. In
other words, where the first amount of the first coating
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evens the surface roughness of the recording medium
thereby alleviating the disadvantages of the mechanical
imprints on the recording medium, creating a recording
medium surface equal to that of before the mechanical
imprints, the second amount of the first coating may in-
troduce desired changes to the printed image such as
specific glossiness to certain image elements.
[0007] In an embodiment, the area of mechanical im-
print is determined by scanning the recording medium.
The one or more areas of mechanical imprints may be
scanned using an optical sensor. For instance, a CCD
or CMOS image sensor may be used in combination with
a laser source to create a three-dimensional height map
of the surface of the recording medium. A first amount of
a first coating may be applied onto the areas of mechan-
ical imprint determined by scanning the recording medi-
um.
[0008] In an embodiment, the area of mechanical im-
printing is determined by pre-determining an area where-
in mechanical load may be induced onto the recording
medium. During handling and/or transporting the record-
ing medium, the recording medium may endure a me-
chanical load by for instance transporting wheels, clamps
and grips with a specific, known, pressure leaving a pre-
determined area and known depth of mechanical imprint
on the recording medium. A first amount of a first coating
may be applied onto pre-determined areas where the
recording medium is prone to mechanical load leading
to known mechanical imprints.
[0009] In an aspect of the invention, a printer for print-
ing an image onto a recording medium is provided where-
in the printer comprises:

- a printhead for jetting a first amount of a first coating
onto a recording medium,

- a printhead for jetting an ink composition onto a re-
cording medium,

- a control unit configured to perform the method ac-
cording to any of the preceding claims,

wherein the printhead for jetting a first amount of a first
coating onto a recording medium is further configured to
jet a second amount of a first coating onto the recording
medium. The printer is configured to, in operation, per-
form the method for printing an image onto a recording
medium as described above. The control unit may further
control the printhead and determine the one or more ar-
eas of mechanical imprint in accordance with the method
as described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1A shows a schematic representation of an
inkjet printing system

Fig. 1B shows a schematic representation of an
inkjet print head

Fig. 2A-2D show a schematic representation of a
method according to a first exemplary em-
bodiment of the invention

DETAILED DESCRIPTION

Printing Assembly

[0011] Fig. 1A shows an ink jet printing assembly 3.
The ink jet printing assembly 3 comprises supporting
means for supporting an image receiving medium 2. The
supporting means are shown in Fig. 1A as a flat surface
1, but alternatively, the supporting means may be a plat-
en, for example a rotatable drum that is rotatable around
an axis. The supporting means may be optionally provid-
ed with suction holes for holding the image receiving me-
dium in a fixed position with respect to the supporting
means. The ink jet printing assembly 3 comprises print
heads 4a - 4e, mounted on a scanning print carriage 5.
The scanning print carriage 5 is guided by suitable guid-
ing means 6 to move in reciprocation in the main scanning
direction X. Each print head 4a - 4e comprises an orifice
surface 9, which orifice surface 9 is provided with at least
one orifice 8, as is shown in Fig. 1B. The print heads 4a
- 4e are configured to eject droplets of marking material
and/or coating material onto the image receiving medium
2.
[0012] The image receiving medium 2 may be a me-
dium in web or in sheet form and may be composed of
e.g. paper, cardboard, label stock, coated paper, plastic
or textile. Alternatively, the image receiving medium 2
may also be an intermediate member, endless or not.
Examples of endless members, which may be moved
cyclically, are a belt or a drum. The image receiving me-
dium 2 is moved in the sub-scanning direction Y over the
flat surface 1 along five print heads 4a - 4e provided with
a fluid marking material and/or coating material.
[0013] A scanning print carriage 5 carries the five print
heads 4a - 4e and may be moved in reciprocation in the
main scanning direction X parallel to the platen 1, such
as to enable scanning of the image receiving medium 2
in the main scanning direction X. Only five print heads
4a - 4e are depicted for demonstrating the invention. In
practice an arbitrary number of print heads may be em-
ployed. In any case, at least one print head 4a - 4e per
color of marking material and/or coating material is
placed on the scanning print carriage 5. For example, for
a black-and-white printer, at least one print head 4a - 4e,
usually containing black marking material is present. Al-
ternatively, a black-and-white printer may comprise a
white marking material, which is to be applied on a black
image-receiving medium 2. For a full-color printer, con-
taining multiple colors, at least one print head 4a - 4e for
each of the colors, usually black, cyan, magenta and yel-
low, and for the coating material is present. Often, in a
full-color printer, black marking material is used more fre-
quently in comparison to differently colored marking ma-
terial. Therefore, more print heads 4a - 4e containing
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black marking material may be provided on the scanning
print carriage 5 compared to print heads 4a - 4e contain-
ing marking material in any of the other colors. Alterna-
tively, the print head 4a - 4e containing black marking
material may be larger than any of the print heads 4a -
4e, containing a differently colored marking material.
[0014] The carriage 5 is guided by guiding means 6.
These guiding means 6 may be a rod as depicted in Fig.
1A. Although only one rod 6 is depicted in Fig. 1A, a
plurality of rods may be used to guide the carriage 5 car-
rying the print heads 4. The rod may be driven by suitable
driving means (not shown). Alternatively, the carriage 5
may be guided by other guiding means, such as an arm
being able to move the carriage 5. Another alternative is
to move the image receiving material 2 in the main scan-
ning direction X.
[0015] Each print head 4a - 4e comprises an orifice
surface 9 having at least one orifice 8, in fluid communi-
cation with a pressure chamber containing fluid marking
material provided in the print head 4a - 4e. On the orifice
surface 9, a number of orifices 8 are arranged in a single
linear array parallel to the sub-scanning direction Y, as
is shown in Fig. 1B. Alternatively, the nozzles may be
arranged in the main scanning direction X. Eight orifices
8 per print head 4a - 4e are depicted in Fig. 1B, however
obviously in a practical embodiment several hundreds of
orifices 8 may be provided per print head 4a - 4e, option-
ally arranged in multiple arrays.
[0016] As depicted in Fig. 1A, the respective print
heads 4a - 4e are placed parallel to each other. The print
heads 4a - 4e may be placed such that corresponding
orifices 8 of the respective print heads 4a - 4e are posi-
tioned in-line in the main scanning direction X. This
means that a line of image dots in the main scanning
direction X may be formed by selectively activating up to
four orifices 8, each of them being part of a different print
head 4a - 4e. This parallel positioning of the print heads
4a - 4e with corresponding in-line placement of the ori-
fices 8 is advantageous to increase productivity and/or
improve print quality. Alternatively multiple print heads
4a - 4e may be placed on the print carriage adjacent to
each other such that the orifices 8 of the respective print
heads 4a - 4e are positioned in a staggered configuration
instead of in-line. For instance, this may be done to in-
crease the print resolution or to enlarge the effective print
area, which may be addressed in a single scan in the
main scanning direction X. The image dots are formed
by ejecting droplets of marking material from the orifices
8.
[0017] The ink jet printing assembly 3 may further com-
prise an optical sensor 11. As shown in Fig. 1A, a scan-
ning print carriage 12 carries the optical sensor 11 and
may be moved in reciprocation in the main scanning di-
rection X parallel to the platen 1, such as to enable scan-
ning of the image receiving medium 2 in the main scan-
ning direction X. Alternatively, it is possible to apply page-
wide optical sensor 11. If a page-wide optical sensor 11
is provided, then it may not be necessary to move the

optical sensor 11 means in reciprocation in the main
scanning direction X. The optical sensor 11 may be a
CCD or CMOS image sensor. The optical sensor 11 may
also comprise a light source to illuminate the surface of
the image receiving medium 2 to enable the CCD or
CMOS image sensor to receive a clearer image. The light
source may be an LED light source or a laser light source.
[0018] The carriage 12 is guided by guiding means 7.
These guiding means 7 may be a rod as depicted in Fig.
1A. Although only one rod 7 is depicted in Fig. 1A, a
plurality of rods may be used to guide the carriage 12
carrying the optical sensor 11. The rod 7 may be driven
by suitable driving means (not shown). Alternatively, the
carriage 12 may be guided by other guiding means, such
as an arm being able to move the carriage 12.
[0019] The flat surface 1, the carriage 5, the print heads
4a - 4e, and the optical sensor are controlled by suitable
controlling means 10.

Methods for printing

[0020] Figs. 2A to 2D show a schematic representation
of a method for printing an image according to an em-
bodiment of the invention comprising the steps of scan-
ning the surface of a recording medium to determine an
area of mechanical imprint on the recording medium, ap-
plying a first amount of a first coating onto the area of
mechanical imprint, and applying an ink onto the record-
ing medium.
[0021] Fig. 2A shows a side view of a recording medi-
um 102, comprising two areas of mechanical imprints
102a and 102b, and an optical sensor 111. The optical
sensor 111 creates an optical scan of the surface of the
recording medium 102 to determine the areas of mechan-
ical imprints 102a and 102b. Mechanical imprints 102a
and 102b may be the result of mechanical load from
transporting wheels. Optical sensor 111 may illuminate
and/or optically scan the surface of the recording medium
102 thereby optically scanning a height profile and/or sur-
face roughness of the recording medium 102 and deter-
mining the areas of mechanical imprints 102a and 102b.
Alternatively or additionally, the areas of mechanical im-
prints 102a and 102b may be pre-determined (not shown)
by establishing the areas of the surface of the recording
medium prone to mechanical imprints such as determin-
ing the location of one or more transporting wheels rel-
ative to the recording medium during transport of the re-
cording medium thereby pre-determining one or more
areas where wheel imprints may occur.
Fig. 2B shows the recording medium 102, comprising
two areas of mechanical imprints 102a and 102b, and a
print head 104a ejecting droplets 30 of a first coating onto
the areas of mechanical imprints 102a and 102b deter-
mined as shown in Fig. 2A. The print head 104a applies
a first amount of a first coating onto the areas of mechan-
ical imprints 102a and 102b by ejecting droplets 30 of a
first coating onto the recording medium 102, in particular
onto the areas of mechanical imprints 102a and 102b,
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thereby partially or fully filling these areas.
Fig. 2C shows the recording medium 102, comprising
two areas of mechanical imprints 102a and 102b, and a
print head 104b ejecting droplets 40 of an ink onto the
recording medium 102 wherein the two areas of mechan-
ical imprints 102a and 102b are filled with a first amount
of a first coating as shown in Fig. 2B. The print head 104b
applies an ink onto the recording medium 102 by ejecting
droplets 40 of an ink onto the recording medium 102.
[0022] Fig. 2D shows the recording medium 102, com-
prising two areas of mechanical imprints 102a and 102b
filled with a first coating, and an ink layer 50 applied onto
the recording medium 102 as shown in Fig. 2C. The ink
layer 50 has been applied onto the recording medium
102 and is evenly distributed over the recording medium
102 and as a result from filling the areas of mechanical
imprints 102a and 102b in an earlier step as described
above the surface of ink layer 50 is also even. As the
surface of the ink layer 50 is even the glossiness of the
ink layer 50 may also be even, whereas if the ink layer
50 would follow the unevenness of the recording medium
102 if the areas of mechanical imprints 102a and 102b
would have been left unfilled the resulting surface of ink
layer 50 may have been uneven thus resulting in an un-
even glossiness of the ink layer 50.
[0023] Detailed embodiments of the present invention
are disclosed herein; however, it is to be understood that
the disclosed embodiments are merely exemplary of the
invention, which can be embodied in various forms.
Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but
merely as a basis for the claims and as a representative
basis for teaching one skilled in the art to variously em-
ploy the present invention in virtually any appropriately
detailed structure. In particular, features presented and
described in separate dependent claims may be applied
in combination and any advantageous combination of
such claims is herewith disclosed.
[0024] Further, the terms and phrases used herein are
not intended to be limiting; but rather, to provide an un-
derstandable description of the invention. The terms "a"
or "an", as used herein, are defined as one or more than
one.
[0025] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifica-
tions as would be obvious to one skilled in the art are
intended to be included within the scope of the following
claims.

Claims

1. A method for printing an image onto a recording me-
dium wherein the method comprises the steps of:

- determining an area of mechanical imprint on

the recording medium;
- selectively applying a first amount of a first coat-
ing onto the area of mechanical imprint;
- applying an ink onto the recording medium
thereby creating an image onto the recording
medium.

2. A method for printing an image onto a recording me-
dium according to claim 1, wherein the method fur-
ther comprises the step of selectively applying a sec-
ond amount of a first coating onto the recording me-
dium.

3. A method for printing an image onto a recording me-
dium according to claims 1 to 2, wherein the area of
mechanical imprint is determined by scanning the
recording medium.

4. A method for printing an image onto a recording me-
dium according to claims 1 to 2, wherein the area of
mechanical imprinting is determined by pre-deter-
mining an area wherein mechanical load may be in-
duced onto the recording medium.

5. A printer for printing an image onto a recording me-
dium, wherein the printer comprises:

- a printhead for jetting a first amount of a first
coating onto a recording medium;
- a printhead for jetting an ink composition onto
a recording medium;
- a control unit configured to perform the method
according to any of the preceding claims;

wherein the printhead for jetting a first amount of a
first coating onto a recording medium is further con-
figured to jet a second amount of a first coating onto
the recording medium.
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