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(57) Abstract: A device (1) for inkjet printing of fluids, particularly glazes, onto tiles (P) comprises a body (2) comprising a feed
channel (3) of a printing fluid, which feed channel (3) is closed by a base (4). The base comprises at least one outlet nozzle (5) asso -
ciated with a valve (7) comprising electromagnetic actuating means (8). A shutter (11) of the valve (7) comprises at least one sensit -
ive element (12) made of a material suitable for interacting with the magnetic field generated by the electromagnetic actuating means
(8) for moving the shutter. A membrane (13) is arranged within the body (2) and delimits the feed channel (3). The membrane (13) is
interposed between the feed channel (3) and the electromagnetic actuating means (8). The shutter (11) is solidly constraint with the
membrane (13).
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A device for the inkjet printing of fluids, in particular glazes, onto

liles.
DESCRIPTION

The invention relates to a device for the inkjet printing of fluids, in
particular glazes, onto tiles.

Such devices define a printhead via which a glaze is delivered through a
series of outlet nozzles for decorating a tile arranged along a conveyor
belt. To each outlet nozzle, a generally electromagnetic actuating valve is
associated for opening the outlet nozzle according to the pattern which is
to be reproduced on the tile. Closing of the outlet nozzle is generally
ensured by elastic means. An example of an electromagnetic actuating
valve is described in US2005/0056713, wherein an electromagnet
provided with a ferromagnetic core, acts on a shutter of the outlet nozzle
so as to shift the latter from the closed position to the open position
thereof. The return movement, namely that from the open position to the
closed position with maintained closing of the outlet nozzle, is ensured by
a helical spring.

In known devices, the air-gaps provided for electromagnetic actuation are
crossed by the glazes, which glazes are in contact with the elastic means,
as well as the coil of the electromagnet and the ferromagnetic core.

Since the glazes contain impurities, such contact can lead to fouling or
clogging, thereby resulting in limited operational capacities of the valve
and hence in a consequent need for frequent maintenance.

Furthermore, the known devices are rather complex.

In this context, the technical task at the base of the present invention is to
provide a device for inkjet printing of fluids, in particular glazes, onto tiles
which overcomes the drawbacks of the known art mentioned above.
In particular, it is an object of the invention herein to provide a device for
inkjet printing of fluids, in particular glazes, onto tiles, owing to which the
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glaze flow exiting from the nozzle is caused to become reliable and
constant.

A possible further object of the invention herein, is to provide a simple
device by limiting the number of components required for operation
thereof.

The technical task mentioned and the aims specified are substantially
achieved by a device for inkjet printing of fluids, in particular glazes, onto
tiles, comprising the technical features described in one or more of the
appended claims. The technical task mentioned and the aims specified are
substantially attained by a mould and method for producing a membrane
of a device for inkjet printing of fluids, in particular glazes, onto tiles,
comprising the technical features as described in one or more of the
appended claims.

The dependent claims correspond to different embodiments of the
invention.

According to a possible aspect, the invention relates to a device for inkjet
printing of fluids, in particular glazes, onto tiles, including a body
comprising a feed channel of a printing fluid, which feed channel is closed
by a base comprising at least one outlet nozzle of the printing fluid. A
valve comprises electromagnetic actuating means suitable for generating
a magnetic field and a shutter, comprising at least one sensitive element
made of a material suitable for interacting with the magnetic field for
moving aforementioned shutter. The valve is operatively associated to the
outlet nozzle so as to determine an open condition corresponding to an
open position of the shutter, wherein the outlet nozzle is arranged in
communication with the feed channel, and a closed condition
corresponding to a closed position of the shutter in which the
communication between the outlet nozzle and the feed channel is closed
by said shutter. A membrane is disposed within the body and delimits the
feed channel. The membrane is interposed between the feed channel and
the electromagnetic actuating means. The shutter is solidly constraint to
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the membrane.

In accordance with a second aspect, the present invention relates to a
mould for realizing a membrane of a device for inkjet printing of fluids, in
particular glazes, onto tiles. The mould comprises a cavity which is
counter-shaped with respect to the membrane, as well as magnetic
retaining means arranged outside said cavity and adapted to retain a
sensitive element of the membrane in a given position inside aforesaid
cavity.

According to a further aspect, the invention herein relates to a method for
realizing a membrane of a device for inkjet printing of fluids, in particular
glazes, onto tiles. The method comprises predisposing the mould,
retaining the sensitive element in a determined position inside the cavity
by means of the magnetic retaining means, injecting a material into the
cavity so as to form at least one layer of the membrane thus surrounding
the sensitive element at least partially.

In one or more of the above aspects, the present invention comprises one
or more of the following features.

The shutter is preferably defined by a closing portion of the membrane
which opens into the outlet nozzle.

The closing portion preferably is wedge-shaped with a lower base or
vertex arranged towards the outlet nozzle.

Preferably, a closing portion is suitable for being inserted at least partially
into the outlet nozzle in the closed position of the shutter.

Preferably, the sensitive element is disposed within the membrane.
Preferably, the membrane comprises at least two layers and the sensitive
element is arranged between the two layers.

Preferably, the membrane comprises support walls projecting from
opposite sides of the shutter, which sides laterally delimit the feed channel
against the base.

Preferably the membrane is at least partially made of silicone material.
The sensitive element being preferably a permanent magnet. The
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electromagnetic actuating means are configured for generating a first
attractive magnetic field and a second repulsive magnetic field of the
sensitive element for moving the shutter between the closed position and
the open position in both directions.

Preferably the sensitive element is made of ferromagnetic material so as
to be attracted by the magnetic field generated by the electromagnetic
actuating means.

The device preferably comprises a plurality of outlet nozzles arranged in
line, each of which is associated with a corresponding valve. The
membrane comprises a stiffening portion disposed between two
consecutive shutters.

Preferably it is provided predisposing a first layer of the membrane within
the cavity of the mould, retaining the sensitive element resting against the
first layer within the cavity by means of the retaining magnetic means,
injecting a material into the cavity so as to obtain at least a second layer of
the membrane thus incorporating the sensitive element.

Further characteristics and advantages of the present invention will
become more apparent from the indicative, and therefore non-limiting,
description of a preferred but not exclusive embodiment of a device for
inkjet printing of fluids, in particular glazes, onto tiles, with reference to the
appended drawings wherein:

- Figure 1 is a schematic view in section of a device for inkjet printing of
fluids, in particular glazes, onto tiles;

- Figure 2 is a schematic view in section of a detail of the device of Figure
15

- Figures 3 and 4 are schematic views in section of possible alternatives to
the embodiment of Figure 2;

- Figure 5 shows the device of Figure 4 in a different operating condition;
- Figure 6 is a schematic view in section of a mould for realizing a
membrane of the device of figure 4 or 5;

- Figure 7 is a schematic perspective view in section of a device for inkjet
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printing of fluids, in particular glazes, onto tiles;

- Figure 8 is a schematic view of a detail of the device of figure 7 in a
perspective sectioned according to a plane perpendicular to the section
plane of Figure 7.

With reference to the attached figures, the numeral 1 indicates a device for
inkjet printing of fluids, in particular glazes, onto tiles P. Figure 1 illustrates
the tile P transported on a conveyor belt N, so as to end into the device 1
thus receiving a determined quantity of fluid, in particular glaze S,
according to the drawings or pre-established pictures.

The device 1 comprises a body 2 defining a printhead. Inside the body, a
feed channel 3 of the printing fluid is realized, which feed channel 3 is
closed by a base 4, comprising at least an outlet nozzle 5 of the printing
fluid.

In the example illustrated in Figure 7 there is provided a plurality of outlet
nozzles 5 arranged in line along a line of extension A and fed by the same
feed channel 3. There may be provided two or more nozzles aligned in a
direction perpendicular to the line of extension thereby forming, by way of
example, a nozzles array.

The body 2 also comprises an inlet channel 6 placed in communication
with the feed channel 3. The inlet channel 6 is adapted to be connected to
a tank of pressurized fluid, which is not shown.

To each outlet nozzle 5, a valve 7 is operatively associated for determining
an open condition thereof, wherein the outlet nozzle 5 is arranged in
communication with the feed channel 3 and a closed condition, wherein
the communication between the outlet nozzle 5 and the feed channel 3 is
prevented.

The valve 7 comprises electromagnetic actuating means 8 suitable for
generating a magnetic field. The electromagnetic actuating means 8
particularly comprises an electromagnet comprising, by way of example, a
winding 9 and a ferromagnetic core 10.

The valve 7 also comprises a shutter 11 movable between an open
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position corresponding to the condition wherein the outlet nozzle 5 opens,
and a closed position corresponding to the condition in which the outlet
nozzle 5 is closed.

The shutter 11 comprises at least one sensitive element 12 made of a
material which is suitable for interacting with the magnetic field for moving
said shutter 11. In the example illustrated in the figures, the sensitive
element 12 is a permanent magnet of which the poles S and N were
indicated. Preferably the electromagnetic actuating means 8 are
configured for generating a first attractive magnetic field and a second
repulsive magnetic field of the sensitive element 12 which is realized in the
form of a permanent magnet, so as to move the shutter 11 between the
closed position and the open position in both directions.

A membrane 13 is disposed within the body 2 and delimits the feed
channel 3. Furthermore, the membrane 13 is interposed between the feed
channel 3 and the electromagnetic actuating means 8.

Upon opening and/or closing of the outlet nozzle 5, the shutter 11 is solidly
constraint with the membrane 13.

The shutter 11 is particularly defined by a closing portion 14 of the
membrane 13 facing the outlet nozzle 5.

According to the embodiment illustrated in Figure 1 or 2, the closing
portion 14 of the membrane 13 is a planar portion adapted to come into
contact with the base 4. Preferably, the base 4 comprises a boundary ring
15 facing inwardly the feed channel 3 relative to each outlet nozzle 5,
thereby defining a contact surface 16 suitable for coming into contact with
the closing portion 14 of the membrane 13.

According to the embodiment illustrated in Figure 4 or 5, the closing
portion 14 is wedge-shaped with the lower base 17 thereof arranged
towards the outlet nozzle 5.

According to the embodiment illustrated in Figure 3, the closing portion 14
is wedge-shaped with the vertex 18 thereof disposed toward the outlet
nozzle 5. In particular, the closing portion 14 is suitable for being inserted,
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at least partially, into the outlet nozzle 5 when the shutter 11 is in its
closed position.

Preferably the sensitive element 12 is arranged within the membrane 13.
The membrane 13 particularly comprises at least two layers (a first layer
19 and a second layer 20) and the sensitive element 12 is disposed
between the two layers.

According to a possible embodiment, illustrated by way of example in
Figures 4 and 5, the membrane 13 comprises support walls 21 projecting
from opposite sides of the shutter 11, which support walls 21 laterally
delimit the feed channel 3 against the base 4. In particular, where there is
provided a plurality of outlet nozzles 5, the support walls 21 are arranged
parallel to the line of extension A, along which the outlet nozzles 5 are
arranged.

In the case in which there is provided a plurality of outlet nozzles 5, the
membrane 13 may comprise a stiffening portion 22 (Figure 7) arranged
between two consecutive shutters 11. The thickness of the stiffening
portion 22 is greater than the thickness of the membrane 13 and less than
the thickness of the shutter 11. In other words, the stiffening portion 22
extends into the feed channel without coming into contact with the base 4.
According to a possible embodiment, the body 2 comprises a containment
plate 23 arranged between the membrane 13 and the electromagnetic
actuating means 8, said containment plate 23 comprising a through
opening 24 for each outlet nozzle 5, which through opening 24 defines a
portion of the membrane around the shutter 11. In particular, the through
opening 24 extends up to the stiffening portion 22, if applicable.

Preferably, the membrane 13 is at least partially made of silicone material.
With reference to the embodiment illustrated in the figures and comprising
a permanent magnet in the form of a sensitive element, the device 1
according to the invention herein, provides in use, constant activation of
the electromagnetic actuating means. In a first step, the electromagnetic

actuating means are configured for generating a first attractive magnetic
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field of the sensitive element, so that the shutter is moved from the closed
position to the open position thereof (see for example Figure 5). In a
second step, the electromagnetic actuating means are instead configured
for causing a second repulsive magnetic field of the sensitive element, so
that the shutter is moved from the open position to the closed position
thereof and kept closing the outlet nozzle 5 (see for example Figures 2-4).
Referring to Figure 6, in order for the membrane 13 to be realized, it can
be provided a mould 100 comprising a cavity 101 which is counter-shaped
relative to the membrane shape. With reference to Figure 6, a first portion
102 of the mould is closed by a second portion 103, so as to define the
cavity 101. An inlet 104 flows into the cavity 101 for access of the
membrane forming material, e.g. pressure silicone. An outlet 105 flows
outside the cavity 101 for the exit of air and silicone in excess.

By 106 there are indicated magnetic retaining means disposed outside the
cavity 101 and suitable for retaining the sensitive element 12, particularly
in the form of a permanent magnet in a determined position inside said
cavity.

The membrane 13 can be realized by means of the mould 100 described
hereinabove, i.e. by predisposing said mould 100 and by retaining the
sensitive element 12 in a given position inside the cavity through the
retaining means 106. The magnetic material suitable for realizing the
membrane, is injected into the cavity 101 thereby forming at least a layer
of said membrane, so that the sensitive element 12 is at least partially
surrounded.

Preferably, in the case of two layers 19, 20, there is provided predisposing
a first layer 19 of the membrane within the cavity 101, retaining the
sensitive element 12 resting against the first layer 19 within the cavity 101
via the magnetic retaining means 106, injecting the material suitable for
realizing the second layer 20 within the cavity 101, so as to incorporate the
sensitive element 12.

Alternatively, a co-moulding can be provided wherein the second layer 20

PCT/IB2015/053683
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is initially realized, and a housing for the sensitive element is therein
defined by means of a mould insert. Subsequently the mould is opened for
insertion of the sensitive element and then closed again, thus leaving a
cavity corresponding to the first layer, if provided, into which the
corresponding material is injected.
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CLAIMS
1. A device (1) for the inkjet printing of fluids, in particular glazes, onto tiles
(P) comprising:
a body (2) comprising a feed channel (3) of a printing fluid, which feed
channel (3) is closed by a base (4) comprising at least one outlet nozzle
(5) of said printing fluid (S),
a valve (7) comprising electromagnetic actuating means (8) adapted to
generate a magnetic field and a shutter (11) comprising at least one
sensitive element (12) made of a material suitable for interacting with said
magnetic field for the movement of the shutter itself, said valve (7) being
operatively associated with said outlet nozzle (5) to determine an open
condition corresponding to an open position of said shutter (11) wherein
said outlet nozzle (5) is arranged in communication with said feed channel
(3) and a closed condition corresponding to a closed position of said
shutter (11), wherein said shutter (11) closes communication between said
outlet nozzle (5) and said feed channel (3),
a membrane (13) arranged in said body (2) and delimiting said feed
channel (3), wherein said membrane (13) is interposed between said feed
channel (3) and said electromagnetic actuating means (8) and wherein
said shutter (11) is solidly constraint with said membrane (13).
2. The device according to claim 1, wherein a closing portion (14) of said
membrane (13) facing said outlet nozzle (5) defines said shutter (11).
3. The device according to claim 2, wherein said closing portion (14) is
wedge-shaped with a lower base (17) or vertex (18) arranged towards said
outlet nozzle (5).
4. The device according to claim 3, wherein said closing portion (14) is
suitable to be inserted at least partially into said outlet nozzle (5) in the
closed position of the shutter (11).
5. The device according to one or more of claims 2-4, wherein said
sensitive element (12) is arranged within said membrane (13).
6. The device according to claim 5, wherein said membrane (13)
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comprises at least two layers (19, 20) and wherein said sensitive element
(12) is arranged between said two layers (19, 20).

7. The device according to one or more of the preceding claims, wherein
said membrane (13) comprises support walls (21) projecting from opposite
sides of said shutter (11) laterally delimiting said feed channel (3) against
said base (4).

8. The device according to one or more of the preceding claims, wherein
said membrane (13) is at least partially made of silicone material.

9. The device according to one or more of the preceding claims, wherein
said sensitive element (12) is a permanent magnet and wherein said
electromagnetic actuating means (8) are configured to generate a first
attractive magnetic field and a second repulsive magnetic field of said
sensitive element (12) so as to move said shutter (11) between the closed
position and the open position in both directions.

10. The device according to one or more of the preceding claims, wherein
said sensitive element (12) is made of ferromagnetic material to be
attracted by the magnetic field generated by said electromagnetic
actuating means (8).

11. The device according to one or more of the preceding claims,
comprising a plurality of outlet nozzles (5) arranged in line, each
associated with a relative valve (7), wherein said membrane (13)
comprises a stiffening portion (22) arranged between two consecutive
shutters (11).

12. The mould (100) for the creation of a membrane (13) of a device (1)
for the inkjet printing of fluids, in particular glazes, onto tiles (P) comprising
a cavity (101) counter-shaped with respect to said membrane (13) and
magnetic retaining means (106) arranged outside said cavity (101) and
adapted to retain a sensitive element (12) of said membrane (13) in a
determined position within the cavity itself.

13. The method for making a membrane (13) of a device (1) for the inkjet

printing of fluids, in particular glazes, onto tiles (P) comprising providing a
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mould (101) according to claim 12, retaining said sensitive element (12) in
a determined position within the cavity (101) through said magnetic
retaining means (106) and injecting a material into said cavity (101) to
create at least one layer (19, 20) of said membrane (13) so as to surround
at least partially said sensitive element (12).

14. The method according to claim 13, comprising providing a first layer
(19) of said membrane (13) within said cavity (101), retaining said
sensitive element (12) resting against said first layer (19) within the cavity
(101) through said magnetic retaining means (106), injecting a material
into said cavity (101) to create at least one second layer (20) of said
membrane (13) so as to incorporate said sensitive element (12).
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