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(54) PRINTER DEVICE USING INKJET TECHNOLOGY

(57) The device has a conveyor belt (2) moving in a
direction X, along which are the objects (1) to be printed,
also having at least one support (4) for print heads (3).
Each support (4) has independent scrolling means (6)

according to various directions, the movements of the
belt (2) and each holder (4) being governed by a pro-
grammable controller; so that during printing the move-
ments of these objects (1) and those heads (3) can be
combined.
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Description

OBJECT OF THE INVENTION

[0001] The present invention, as stated in the title of
this specification, refers to a printing device using "Inkjet"
technology.
[0002] The main aim of the invention is to provide a
printing device, especially applicable to the decoration
of ceramic tiles without ruling out other applications, in
which the failure of one or more of the print head nozzles
does not cause major defects in the corresponding dec-
oration.
[0003] In order to get this purpose, the movements of
heads and/or conveyor belt and objects to be printed are
combined, so that the movements required in the print
heads are not of great extent and so as to unite the ad-
vantages of high productivity benefits of printing ma-
chines with stationary print heads, with high qualities pro-
vided by printers with moving print heads such as "plot-
ter", avoiding the respective drawbacks of large defects
in the decorations because of failures in the nozzles and
low productivity due to the need of manually feeding the
object to be printed;
[0004] The invention combines the mobility of a con-
veyor belt with that of the at least one print head support
that acts as a multi-axis Cartesian robot, these move-
ments being governed by a programmable controller
which can also be responsible for managing the execu-
tion of the corresponding printing.

BACKGROUND OF THE INVENTION

[0005] They are known in the market a variety of print-
ers with inkjet technology having various functions and
application fields.
[0006] Within the category of wide-format printers,
there are known the "plotter"-type printers, in which the
object to be decorated or printed (paper, vinyl, etc.) is
driven through an area in which the print heads are
moved, which by oscillating movements perpendicular
to the forward motion of the object to be printed and with
small sequential passes of such object, high quality im-
ages, suitable for decorating billboards, posters, tiles and
others are produced. However, such printers have draw-
backs related to low productivity, needing to be fed with
the objects to be decorated, usually by hand and costly
in terms of time spent.
[0007] On the other hand, there are known printers
which print heads remain stationary, said print heads be-
ing fixed and distributed so as to cover the width of the
object to be decorated, in this case, only the object is
moved. These printers are so-called "single-pass" print-
ers, being an example of this type of printers the patent
WO2000021760A1 / EP1038689B1 / ES2219068T3
stated as "DEVICE FOR DECORATING CERAMIC
TILES". These "single-pass"-type printer have disadvan-
tages relative to the print heads nozzles, which by being

fixed do not allow the printing qualities of "plotter"-type
printers outlined above, arising the further drawback that
a failure in the nozzle or group of nozzles causes major
defects in the decoration of the object, such as stripes,
bands or other, which could be minimized by not only
moving the object to be decorated but also moving the
print heads.

DESCRIPTION OF THE INVENTION

[0008] To achieve the objectives and avoid the draw-
backs mentioned in previous sections, the invention con-
sists of a printing device using inkjet technology having
print heads, each one equipped with various nozzles,
and used in printings (so-called "single-pass") wherein
the print heads are stationary and the object to be printed
is moved beneath them.
[0009] Innovatively, according to the invention, the de-
vice itself has a conveyor belt capable of moving in a
direction X and additionally in a direction Y perpendicular
thereto, placing in such belt the objects to be printed;
said device further having at least one head support on
which several of the mentioned print heads are mounted;
each support having independent scrolling means, at
least in a direction parallel to the referred direction X and
according to one or more directions different of the afore-
mentioned direction parallel to the direction X; the move-
ments of the belt and of each support being governed by
using a programmable controller, so that the impression
being performed can combine the movements of the ob-
jects to be printed and the movements of print heads in
all of these directions.
[0010] According to the preferred embodiment of the
invention, the said print heads are distributed in the cor-
responding support so that they are oriented along per-
pendicular and oblique directions with respect to the main
plane of the conveyor belt, thus allowing a simultaneous
printing throughout the width of the object to be printed.
[0011] On the other hand, in the preferred embodiment
of the invention, the displacements of the support in that
direction parallel to the direction X are between a standby
position and a limit switch position set in a portion of the
conveyor belt length.
[0012] The mentioned one or more directions different
to the direction parallel to the direction X, in the displace-
ments of the print head support may include at least one
U transverse direction with respect to the mentioned di-
rection X that facilitates the interlaced print of the nozzle
in a single head, as well as the interlaced print of the
nozzle in different heads.
[0013] In the preferred embodiment of the invention,
in addition to those parallel and transverse directions with
respect to the direction X of the belt, the print head sup-
port has a vertical scroll direction that allows adjusting
the height of the printing and the access to maintenance
stations; so that said support can act as a three-axis Car-
tesian robot.
[0014] Moreover, in the preferred embodiment of the
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invention, the aforementioned programmable controller
manages the movements of the movable elements of the
belt and supports, so that such movements are executed
simultaneously, sequentially or in a combination of both,
to either directions (forward/reverse) of each scroll direc-
tion existing in the scrollable belt and support elements;
allowing the printing during both motion and stop at one,
several or all of the scrollable elements.
[0015] Furthermore, in such preferred embodiment of
the invention, the aforementioned programmable con-
troller that governs the movements of the belt and sup-
ports of the print heads is further responsible for manag-
ing the print run, commanding the electronic signals from
the nozzles of the print heads.
[0016] According to various embodiments of the inven-
tion, the number of supports for print heads is sized based
on the number of inks to be used in the corresponding
printing.
[0017] With the structure described above, the device
of the invention has advantages concerning to which
gives movement to the print head support used in fixed
head printings, and/or to the conveyor belt. The move-
ment of the supports can be combined with the movement
of the object to be decorated, whereby the benefits of
high productivity of "single-pass" printers are brought to-
gether with the benefits of high quality printers such as
"plotter", although the requirement of the head move-
ments in the device of the invention in the case do not
need to have such extent as in "plotter" printers, since
the width of the object to be decorated is covered by the
special distribution of print heads in each print head sup-
port.
[0018] Using the device of the invention allows the use
of the functionalities of a "plotter" or a "single-pass" print-
er or a combination of both, thereby increasing the flex-
ibility of printings according to the required productivity
and the quality.
[0019] In the preferred embodiment of the invention,
the device thereof is capable of simultaneously working
with the belt running (non-stop) and performing the dec-
oration of the object by consecutive passes of the print
heads with some interlacing, by the oscillating moving of
the head supports in directions parallel to the movement
of the conveyor belt and perpendicular thereto.
[0020] In another preferred embodiment of the inven-
tion, the device thereof is capable of simultaneously
working with the belt running (non-stop) and performing
the decoration of the object by consecutive passes of the
print head with an interlaced hit, by the oscillating move-
ment of the conveyor belt in directions perpendicular to
those of the movement of the object to be decorated.
[0021] Moreover, the device of the invention behaves
like a "single-pass" machine in which the print head sup-
ports, and therefore also such heads, have complete mo-
bility in three axes, two of them being parallel to place-
ment plane of the object to be printed and the other per-
pendicular to that plane in order to provide, in the case
of such perpendicular axis, the benefits of allowing ad-

justments in the printing height and facilitating function-
alities to a maintenance station.
[0022] Next, in order to provide a better understanding
of this specification, and being an integral part thereof, a
series of figures in which the object of the invention has
been represented with an illustrative and not limitative
manner are attached.

BRIEF DESCRIPTION OF THE FIGURES

[0023]

Figure 1.- Shows a top plan and schematic view of
a printing device using inkjet technology made ac-
cording to the present invention.
Figure 2.- Shows a view similar to that of the figure
1 above, showing the device’s capacity to decorate
an object by moving a print head support over such
object.
Figure 3.- It is a view similar to that of the previous
figure 2 which in this case shows the device’s ca-
pacity to decorate the object referred when moving
this on a conveyor belt under the mentioned print
head support.
Figure 4.- It is a profile and schematic view of the
device of the above three figures, which represents
different directions of movement in the conveyor belt
and the print head support of the device.
Figure 5.- It is a front view that in this case shows
the distinctive capacity to regulate the printing height
of the aforementioned print head support above the
conveyor belt (position from 5a to 5b) and the move-
ment of the belt in direction X perpendicular to the
forward direction of the object to be decorated (5c).
Figure 6.- It is a perspective view, which in this case
shows the capacity of the device for the decoration
by the combined action of the displacement of the
aforementioned print supports in a direction X, par-
allel to the forward motion of the object to be deco-
rated with a certain displacement of the printing belt
in a direction Y perpendicular thereto.
Figure 7.- It is a perspective view, which in this case
shows the device’s capacity to introduce the material
(7a), decoration by combined action of the displace-
ment of the aforementioned head supports in a di-
rection X parallel to the forward motion of the object
to be decorated (7b), and the output of the decorated
object (7c).

DESCRIPTION OF AN EMBODIMENT OF THE INVEN-
TION

[0024] Below is a description of an example of the in-
vention with reference to the numbering adopted in the
figures.
[0025] Thus, the printing device using "Inkjet" technol-
ogy in this example of the invention has a conveyor belt
2, in which the object to be printed 1 is located, as well
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as a support 4 on which various print heads 3 are distrib-
uted, as can be seen in all the figures.
[0026] Heads 3 are placed on the support 4 so that
they are distributed perpendicularly and obliquely to the
path 5 of the conveyor belt 2 in order to ease decorations
throughout the width of the object 1 to be decorated 1.
[0027] The support 4 has its own scrolling means 6,
such as shown in Figure 4, which allow moving the sup-
port in a direction parallel to that of the referred path 5
from a standby position 8 to a limit switch position 9 such
as shown in figure 2.
[0028] Furthermore, these independent scrolling
means 6 of the support 4 facilitates its horizontal move-
ment, but in a direction perpendicular to the referred path
5 of the belt 2, allowing the interlaced print of the nozzles
of the same print head or different injection heads, es-
pecially between adjacent print heads.
[0029] Alternatively, the conveyor belt 2 has means to
facilitate its horizontal movement in a direction Y perpen-
dicular to the referred path 5 of the objects to be deco-
rated 1, allowing the interlaced print of the nozzles of the
same print head or different injection heads, especially
between adjacent print heads.
[0030] In addition, the scrolling means 6 of the support
4 are applied to a vertical axis perpendicular to the former
ones, thus allowing the adjustment of the printing height
and the access to maintenance stations, having referred
as 7 all these possible paths in the displacement of the
support 4 determining a movement in such support 4
similar to that of a three-axis Cartesian robot.
[0031] Print heads 3 may act decorating the object 1
both by being the conveyor belt 2 moving and the position
of the support 4 fixed, and by being both in motion or by
being the belt 2 stopped and the support 4 in motion.
Furthermore, these movements of the belt 2 and support
4 may be simultaneously or sequentially. Furthermore,
these movements may be in each direction from two di-
rections, i.e. forward and reverse.
[0032] All these movements of the belt 2 and support
4 are managed by a programmable controller that also
manages the execution of printing commanding the elec-
tronic signals associated with the nozzles of each print
head 3.
[0033] Although this example shows a single support
4, other embodiments has a plurality of supports 4,
number of which is defined depending on the number of
inks used in certain decoration; all the movements of all
the supports 4 and the conveyor belt 2 being synchro-
nized by the referred programmable controller.

Claims

1. Printing device using inkjet technology, having
print heads (3), each of them being provided with
various nozzles, used in printings (so-called "single-
pass") wherein the print heads are stationary and
the object (1) to be printed moves beneath thereof;

characterized in that it has a conveyor belt (2) with
a capacity to move in a direction X; the objects (1)
to be printed being on said belt; the device also hav-
ing at least one head support (4) in which a number
of the referred print heads (3) are mounted; each
support (4) presenting independent scrolling means
(6) at least in a direction parallel to the referred di-
rection X and in one or more directions different to
that referred direction parallel to the direction X; the
movements of the belt (2) and of each support (4)
being governed by a programmable controller, so
that the print being performed can combine move-
ments of the objects (1) to be printed and movements
of the print heads (3) in all these directions.

2. Printing device using inkjet technology accord-
ing to claim 1, characterized in that the heads (3)
are distributed in the support (4) so that they are
oriented along directions perpendicular and oblique
to the main plane of the conveyor belt (2), thus al-
lowing the simultaneous printing throughout the
width of the object (1) to be printed.

3. Printing device using inkjet technology accord-
ing to claim 1 or 2, characterized in that the dis-
placements of the support (4) in that direction par-
allel to the direction X are between a standby position
(8) and a limit switch position (9) established in a
portion of the length of the conveyor belt (2).

4. Printing device using inkjet technology accord-
ing to any one of the preceding claims, character-
ized in that the referred motion range of the con-
veyor belt along at least one direction X, includes
the possibility of moving thereof in one direction Y
perpendicular to said direction X, which facilitates
the interlaced print of nozzles of a single head (3)
and the interlaced print of nozzles of different print
heads (3).

5. Printing device using inkjet technology accord-
ing to any of the preceding claims, characterized
in that the said one or more directions different to
the direction parallel to the direction X, in the move-
ments of the support (4), consist of at least one di-
rection transversal with respect to said direction X
that facilitates interlaced print of nozzles of a single
head (3) and the interlaced print of nozzles of differ-
ent print heads (3).

6. Printing device using inkjet technology accord-
ing to claim 5, characterized in that in addition to
those parallel and transverse directions with respect
to the direction X of the band (2), the support (4) has
a direction of vertical displacement that allows ad-
justing the printing height and the access to mainte-
nance stations; so that said support (4) can act as a
three-axis Cartesian robot.
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7. Printing device using inkjet technology accord-
ing to any one of the preceding claims, character-
ized in that said programmable controller manages
the movements of the scrollable elements of the belt
(2) and supports (4) so that said movements are ex-
ecuted simultaneously, sequentially, or a combina-
tion of both, for any of the two directions (forward/
reverse) of each scroll direction existing in the scrol-
lable elements of the belt (2) and supports (4); ena-
bling the printing during both motion and stop of one,
several or all of the scrollable elements.

8. Printing device using inkjet technology accord-
ing to any one of the preceding claims, character-
ized in that the programmable controller that gov-
erns the movements the band (2) and support (4) is
also responsible for managing the print run com-
manding the electronic signals of the nozzles of the
print heads (3).

9. Printing device using inkjet technology accord-
ing to any one of the preceding claims,
characterized in that the number of print head sup-
ports (4) is sized based on the number of inks for
use in the corresponding printing.
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