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(54) METHOD FOR DRYING IMAGES MADE BY DIGITAL PRINTING ON A GLASS SHEET AND A 
PLANT USING SUCH PRINTING METHOD

(57) A method for drying writings and/or images
made by digital inkjet printing on a glass sheet (L) in a
plant (1) comprising a work surface (2) which supports
the glass sheet (L), an inkjet printhead (5) and drying
means (3) supplied by an electric power source and me-
chanically associated with means for moving said drying
means (3) along at least one displacement direction (Y)
parallel to the underlying glass sheet (L). The method
comprises a plurality of translations (T, Ts, Ts’, Ts") of

said drying means (3) along the displacement direction
(Y) and according to mutually opposite directions (Ya;
Yr) starting from the initial/final edge to end up on the
final/initial edge of said glass sheet (L), and vice versa.
The intensity value (A) of the electric current supplying
said drying means (3) during any one of the translations
(T, Ts, Ts’, Ts") is greater than the intensity value (A) of
the electric current supplying the drying means (3) during
the previous translation.
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Description

[0001] The invention relates to a method for drying im-
ages made by digital printing on a glass sheet.
[0002] The invention also relates to a plant which car-
ries out such method for drying the aforesaid images.
[0003] As is known, the digital printing process on glass
is a technology which uses a dedicated software to read
the information relating to images stored on digital media
and manage an inkjet printer which prints the aforesaid
images on a glass substrate.
[0004] A plant which carries out the aforesaid printing
process essentially comprises a work surface on which
the glass sheet to be printed is placed and a printhead
which is provided with a plurality of ink spraying heads
in the primary colours which, applied in combination be-
tween them, make it possible to obtain the colours of the
images stored in the computer support.
[0005] The work surface is usually made up of a suc-
tioned surface on which the glass sheet is fixed and the
printhead is associated with a Cartesian system that al-
lows it to be displaced above the surface of the glass
sheet on which the images will be printed.
[0006] The Cartesian displacement system comprises
a pair of longitudinal lanes that are parallel to each other,
spaced and arranged according to the length of the glass
sheet, and a transverse carriage that supports the print-
head and is in turn supported at the ends by the longitu-
dinal lanes.
[0007] The plant is also provided with drying means,
usually consisting of infrared or UV lamps, which are fixed
along the transverse carriage and are displaced along
the glass sheet together with the printhead by the trans-
verse carriage sliding along the longitudinal lanes.
[0008] The presence of the aforesaid drying means is
justified by the fact that, for improving the adhesion of
the dye on the glass sheet, before the image printing
operation the sheet is usually dried through one or more
passages by the aforesaid drying means over the whole
length thereof.
[0009] Moreover, after printing, the image is fixed on
the surface of the glass sheet accelerating the drying of
the ink through one or more passages of the drying
means.
[0010] As stated above, according to the prior art the
drying means used are infrared or UV lamps and it is
important that the drying of the ink takes place slowly
since an excessively rapid drying would cause an exces-
sive fluidification of the ink with consequent dilation and
loss of incision of the image after drying.
[0011] For this reason, according to the prior art, the
lamps are supplied at low current intensity.
[0012] This way of operation has the advantage of ob-
taining a good quality and a good incision of the printed
image, but it also has the drawback that for obtaining an
effective drying of the ink it is necessary to carry out a
high number of drying passages by letting the drying
means pass many times along the glass sheet.

[0013] As a result, there is an increase in processing
times and related costs.
[0014] It is known the patent document US-
A1-2013/0222498 which describes a system for inkjet
printing on a glass sheet in which the current that supplies
the drying means remains constant during the printing
operations.
[0015] The present invention intends to overcome
these drawbacks by providing a drying method which,
with respect to the prior art, reduces the drying times of
the ink and in any case guarantees the realisation of
prints of excellent quality.
[0016] The object of the invention is achieved by the
drying method according to what is described in the main
claim to which reference will be made.
[0017] Other features of the invention are described in
the dependent claims, some of which are also related to
a printing plant which carries out the aforesaid printing
method and is also object of the present invention.
[0018] Advantageously, the method of the invention al-
lows reducing the drying times with respect to the prior
art and obtaining images of excellent quality.
[0019] The objects and advantages listed will be better
highlighted in the following descriptions of the drying
method and of the plant which uses it, both object of the
invention, which are given by way of an indicative and
non-limiting example, with reference to the accompany-
ing drawings in which:

- Figure 1 represents the plant of the invention which
carries out the digital printing of images on a glass
sheet and the method for drying the ink with which
the aforesaid images are printed;

- Figures 2 to 5 represent graphs relative to the meth-
od of the invention.

[0020] The method of the invention concerns the drying
by means of infrared ray emitters of writings and/or im-
ages made by digital inkjet printing on a glass sheet.
[0021] The method is described below with reference
to Figure 1, which represents the plant, also object of the
invention and indicated as a whole with 1, in which the
aforesaid writings and/or images are printed by means
of an inkjet printhead 5 which, by means of movement
means, is displaced over the glass sheet L.
[0022] The ink deposited on the glass sheet L is then
dried by drying means 3, comprising infrared or UV
lamps, which are supplied by an electric power source
and which are mechanically associated with movement
means which displace them above the glass sheet L
along at least one displacement direction Y parallel to
the underlying glass sheet L.
[0023] The drying method comprises a plurality of
"passages", better defined as translations T, Ts, Ts’, Ts"
of the infrared ray emitters 3 on the glass sheet L along
at least the aforesaid displacement direction Y and ac-
cording to mutually opposite directions Ya; Yr starting
from the initial/final edge to end up on the final/initial edge
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of the glass sheet L itself, and according to the invention
the intensity value A of the electric current supplying the
drying means 3, during any of the aforesaid translations
T, Ts, Ts’, Ts", is greater than the intensity value A of
the electric current supplying the drying means 3 during
the previous translation.
[0024] The above description is well represented in
Figures 2 to 4 in which the variations of the values of the
electric current A supplying the drying means 3 are rep-
resented in a Cartesian reference having on the abscissa
the translations T, Ts, Ts’, Ts" and on the ordinate the
values of the supply current A.
[0025] In Figures 2 to 4 reference is made to four trans-
lations, but this is given only by way of an indication, since
the translations can be in any number.
[0026] In particular, Figure 2 relates to a drying method
in which, during each of the translations T, Ts, Ts’, Ts",
the intensity value A of the electric current supplying the
drying means 3 remains constant.
[0027] Figure 3 relates instead to a drying method in
which, during each of the translations T, Ts, Ts’, Ts", the
intensity value A of the electric current supplying the dry-
ing means 3 increases continuously and linearly, and
therefore it is represented by a straight line R.
[0028] Finally, Figure 4 relates to a drying method in
which, during each of the translations T, Ts, Ts’, Ts", the
intensity value A of the electric current supplying the dry-
ing means 3 increases with the trend represented by a
curved line C.
[0029] Obviously, the variation of the intensity A of the
electric current which supplies the drying means 3 may
take place according to trends that differ from those de-
scribed, depending on the choices of the manufacturer.
[0030] To reduce the drying time, the displacement
speed V of the drying means 3 during each translation T
is different depending on the direction in which the dis-
placement of the drying means 3 takes place with respect
to the glass sheet L.
[0031] In particular, with reference to Figure 1, the dry-
ing means 3 move along the displacement direction Y
which identifies the length of the glass sheet L and their
displacement speed in the outward direction Ya from the
initial edge i to the final edge f of the sheet L is greater
than the displacement speed in the opposite return di-
rection Yr which brings them back again at the initial edge
i of the sheet itself.
[0032] The trend of the speeds V is shown in Figure 5
in which the abscissa represents the travel time of the
outward and return translations Ya and Yr, respectively,
of the drying means 3 and the ordinate represents the
translation T.
[0033] It should be noted that the speed trend is rep-
resented by straight lines Ra, Rr and therefore both dis-
placements take place at constant speed, but the greater
slope of the straight line Rr, which represents the return
translation in the direction Yr, indicates that it takes place
at a higher speed than the outward translation in the di-
rection Ya.

[0034] Obviously, this constitutes only one of the pos-
sible operative choices since the displacements can be
carried out by choosing displacement speeds with trends
that are different from the linear trend.
[0035] Substantially, the method of the invention in
which the intensity values of the electric current A which
supplies the drying means 3 are managed and their dis-
placement speeds V allows improving the drying process
with respect to the prior art.
[0036] It has already been said, in fact, that an image
with good print quality having well-defined edges is ob-
tained if during drying the ink is not excessively fluidized.
[0037] This reduces its dilation and prevents it from
expanding beyond the edges of the pattern, causing the
image to lose the desired incision.
[0038] According to the prior art, this result is achieved
by drying the ink through a plurality of translations of the
infrared ray emitters above the printed image in which
the emitters, during each translation, are supplied with
low current intensity.
[0039] This way of operating has the drawback of sig-
nificantly lengthening the drying times and therefore, sub-
stantially, the times of the whole printing cycle.
[0040] The method of the invention described allows
reducing the drying times without compromising the final
quality of the printed image since only the first translation
is carried out by supplying the infrared ray emitters with
low intensity current.
[0041] In fact, after the first translation, the ink is suffi-
ciently fixed to the surface of the sheet and during sub-
sequent translations its drying can be completed by grad-
ually increasing, for each subsequent translation, the cur-
rent that supplies the infrared ray emitters with an electric
current of growing intensity.
[0042] This allows reducing the number of translations
or drying passages and therefore reducing the process-
ing time.
[0043] Moreover, a further reduction in the processing
time is obtained by carrying out, differently from the prior
art, each return translation of the drying means 3 in the
direction Yr according to the length Y of the glass sheet
L, at a speed V greater than the outward translation Ya,
as shown in Figure 5.
[0044] Therefore, the method of the invention achieves
the intended aims.
[0045] The described drying method is carried out in
the plant for the digital printing of images and writings,
also object of the invention, represented in Figure 1.
[0046] Some elements that make up the aforesaid
plant 1 have already been briefly described in the intro-
ductory part of the description of the drying method and,
taking up the above description, it can be seen that the
plant comprises a work surface 2 configured to support
the glass sheet L adapted to receive the digital printing
of writings and/or images.
[0047] Above the work surface 2 and therefore of the
glass sheet L arranged thereon there is a Cartesian struc-
ture 7 which is configured to support an inkjet printhead 5.
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[0048] More precisely, the Cartesian structure 7 com-
prises a pair of longitudinal lanes 7a spaced and parallel
from/to each other which define the longitudinal direction
Y according to which the length of the glass sheet L ex-
tends.
[0049] The Cartesian structure 7 also comprises a
transverse carriage 7b which is supported at the ends of
the longitudinal lanes 7a and defines the longitudinal di-
rection X according to which the width of the glass sheet
L extends.
[0050] Motorization means to displace the printhead 5
of the type known per se and not shown are associated
with the Cartesian structure 7, and optical means 4, pref-
erably one or more laser emitters, are associated with
the transverse carriage 7b which are configured to posi-
tion the glass sheet L on the work surface 2 before car-
rying out the printing operation.
[0051] Finally, the drying means 3 are associated with
the transverse carriage 7b which drying means extend
along the transverse direction X and affect the work sur-
face 2 in its whole width.
[0052] The drying means 3, preferably but not exclu-
sively, comprise infrared ray emission lamps 3a which
are supplied by an electric supply unit, not shown in the
figures.
[0053] According to another embodiment, the lamps
3a can be of the UV ray emission type.
[0054] The plant 1 also includes a numerical control
for managing the printing and the drying process by
means of a dedicated software configured to read the
information relating to the writings and/or the images to
be printed stored on digital media and to command the
motorization means of said printhead 5 and of the drying
means 3.
[0055] Operationally, the described plant carries out
the printing of the images and allows the ink with which
these images have been printed by the printhead 5 to be
dried, operating according to the method described.
[0056] The image printing operation can be preceded,
depending on the case, by the pre-drying of the glass
sheet which can take place by supplying the drying
means 3, in particular the infrared emission lamps or the
UV emission lamps, with the same methods as the meth-
od of the invention.
[0057] After the possible pre-drying of the glass sheet,
the images are then printed, and this is followed by the
drying of the ink according to the methods of the method
described.
[0058] Once the processing is completed, a quality
print is obtained with shorter times and lower costs than
the prior art.
[0059] Based on what has been said, the method of
the invention and the plant which realizes it achieve the
objects of the invention which have been mentioned in
the introductory part of the present description and which
have been better specified during the same description.
[0060] In the executive phase, modifications and var-
iations may be made to the method and to the plant of

the invention which have not been described and claimed
in the present patent document.
[0061] It is understood, however, that such possible
modifications and variations, if they were to be included
in the following claims, must all be considered protected
by the present patent.

Claims

1. A method for drying writings and/or images made by
digital inkjet printing on a glass sheet (L) in a plant
(1) comprising a work surface (2) which supports
said glass sheet (L), an inkjet printhead (5) and dry-
ing means (3) supplied by an electric power source
and mechanically associated with means for moving
said drying means (3) along at least one displace-
ment direction (Y) parallel to the underlying glass
sheet (L), said method comprising a plurality of trans-
lations (T, Ts, Ts’, Ts") of said drying means (3) along
said at least one displacement direction (Y) and ac-
cording to mutually opposite directions (Ya; Yr) start-
ing from the initial/final edge to end up on the final/in-
itial edge of said glass sheet (L), and vice versa,
characterized in that the intensity value (A) of the
electric current supplying said drying means (3) dur-
ing any one of said translations (T, Ts, Ts’, Ts") is
greater than the intensity value (A) of the electric
current supplying said drying means (3) during the
previous translation.

2. The drying method according to claim 1, character-
ized in that during one or more of said translations
(T, Ts, Ts’, Ts") the intensity value (A) of the electric
current supplying said drying means (3) is constant.

3. The drying method according to claim 1, character-
ized in that during one or more of said translations
(T, Ts, Ts’, Ts") the intensity value (A) of the electric
current supplying said drying means (3) increases
continuously.

4. The drying method according to claim 3, character-
ized in that said continuous increase takes place
according to a straight line (R).

5. The drying method according to claim 3, character-
ized in that said continuous increase takes place
according to a curved line (C).

6. The drying method according to any one of the pre-
ceding claims, characterized in that the displace-
ment speed (V) of said drying means (3) in any one
of said directions (Ya; Yr) is greater/less than the
displacement speed (V) in the opposite direction.

7. The drying method according to claim 6, character-
ized in that said displacement speed (V) has a con-
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stant value.

8. The drying method according to claim 6, character-
ized in that said displacement speed (V) has a var-
iable value.

9. A plant (1) for digital printing of writings and/or im-
ages on glass including:

- a work surface (2) configured to support a glass
sheet (L) adapted to receive digital printing of
writings and/or images;
- optical means (4) configured to position said
glass sheet (L) on said work surface (2) before
executing said printing operation of said writings
and/or said images;
- a printhead (5) provided with inkjet spraying
heads (5a);
- a Cartesian structure (7) arranged coplanar
above said glass sheet (L) arranged on said
work surface (2) and configured to support said
printhead (5);
- motorization means configured to displace said
printhead (5) onto said Cartesian structure (7)
and above said work surface (2);
- drying means (3) belonging to said Cartesian
structure (7) and configured to dry said ink after
deposition of said ink on said glass sheet (L);
- a numerical control for managing the printing
process by means of a dedicated software con-
figured to read the information relating to said
writings and/or said images to be printed stored
on digital media and to command said motori-
zation means, said printhead (5) and said drying
means (3),

characterized in that the drying of said ink takes
place by means of the drying method according to
any one of the claims 1 to 6.

10. The plant (1) according to claim 9, characterized in
that said Cartesian structure (7) comprises a pair of
longitudinal lanes (7a) that are spaced and parallel
from/to each other and a transverse carriage (7b)
that supports said printhead (5) and is supported at
the ends by said longitudinal lanes (7a), said motor-
ization means and said drying means (3) being as-
sociated with said Cartesian structure (7).

11. The plant (1) according to claim 9 or 10, character-
ized in that said optical means (4) comprise one or
more laser emitters.

12. The plant (1) according to any one of the claims 9 to
11, characterized in that said drying means (3)
comprise infrared ray lamps (3a).

13. The plant (1) according to any one of the claims 9 to

11, characterized in that said drying means (3)
comprise UV ray lamps (3a).
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