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DESCRIPTION

DISTRIBUTING DEVICE FOR POWDER MATERIALS
The present invention relates to a dispensing device for materials in
powder or granule form.
In particular, the invention relates to a dispensing device which allows the
controlled deposit of a granular or powdered material.
The invention is useful for the decoration of ceramic tiles.
As is known, the decoration of ceramic tiles substantially occurs with two
main techniques.
A first technique involves applying the decoration on the raw tile by means
of ink jet printers. The decoration is applied on the tile after pressing and
before firing.
A second technique involves applying the decoration, always in a step
prior to firing the tile, in the form of granular or powdered material.
In this second technique, the granular or powdered material which forms
the decoration is deposited by means of devices of varying nature.
Some of the devices currently used involve the deposit of the material by
gravity, through unloading openings provided with a closure means which
can be operated in a controlled manner. The current devices, even those
of a more complex type, do not however allow precisely controlling the
amount or the position of the material deposited. The current devices, in
substance, are only useful for realizing decorations in the form of relatively
imprecise shading or veining.
The object of the present invention is to offer a dispensing device for
granular or powdered materials that allows overcoming the drawbacks of
the currently available devices.
An advantage of the dispensing device according to the present invention
is that it allows a very precise deposit of the material.
Another advantage of the dispensing device according to the present
invention is that it has no moving mechanical members for controlling the

dispensing of the powdered material.
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Another advantage of the device is that it is very compact and lightweight,
suited to be moved and positioned with ease.

A further advantage of the device, due to its compact size, is that of being
able to be used in a relatively high number of items, to speed up the
application of the decoration.

Further characteristics and advantages of the present invention will
become more apparent in the following detailed description of an
embodiment of the present invention, illustrated by way of non-limiting
example in the attached figures, wherein:

— figure 1 shows a top view of a dispensing device according to the
present invention;

— figure 1a shows a schematic isometric view of a dispensing device
according to the present invention, shown in partial section
according to the planes A-A of figure 1;

— figure 2 shows a sectional view of the device of figure 1, according
to the plane D-D of figure 1a;

— figure 3 shows a sectional view of the device of figure 1, according
to the plane E-E of figure 2;

— figure 4 shows a schematic and vertical elevation view of a
decorating machine according to the present invention;

— figure 5 shows a plan view of the machine of figure 4;

— figure 6 shows an enlarged view of zone Ill of figure 4;

— figure 7 schematically shows a layer of material deposited with the
machine according to the present invention;

— figure 8 shows an enlarged view of zone V of figure 4.

The dispensing device according to the present invention lends itself
particularly well to the controlled dispensing of a loose material, in granular
or powdered form. An example of a material which can advantageously be
dispensed through the device according to the present invention is
atomised ceramic. In the following description, the loose material will be
generically indicated as "product”.
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The dispensing device according to the present invention comprises a
dispensing channel (2a), provided with a longitudinal axis (X). In the
embodiment shown, the dispensing channel (2a) is centrally symmetrical
with respect to the longitudinal axis (X). Preferably, but not necessarily,
the dispensing channel (2a) has a circular cross section in a plane
perpendicular to the longitudinal axis (X), but it could be provided with an
oval or ellipsoidal cross section. The dispensing channel (2a) could
however have a different shape, for example it could have a prismatic
shape, or it could have a quadrangular or polygonal contour on a section
plane perpendicular to the longitudinal axis (X).

The dispensing channel has an inlet opening (21), for feeding the product,
and an outlet opening (22) for dispensing the product.

Preferably the dispensing channel (2a) is arranged in such a way that the
longitudinal axis has an inclination such as to allow the product to flow by
gravity from the inlet opening (21) to the outlet opening (22). For example,
the dispensing channel (2a) is arranged with the longitudinal axis (X)
oriented vertically.

The inlet opening (21) can be connected to a tank or other device for
feeding the product.

In the embodiment shown, the outlet opening (22) has a quadrangular
contour on a section plane perpendicular to the longitudinal axis (X).
Moreover, the outlet opening (22) is positioned at the end of an outlet
section (22a) of the dispensing channel (2a) that has a diverging shape
towards the outlet opening (22). Other forms for both the outlet opening
(22) and the outlet section (22a) would however be possible, for example
a cylindrical or truncated-conical shape. The embodiment shown in the
figures offers the advantage of allowing the side by side arrangement of
multiple outlet openings (22) in a compact configuration.

The dispensing device according to the present invention comprises
suction means which, on command, is arranged to retain at least a part of

the product inside the dispensing channel (2a), so as to form an
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accumulation which obstructs the dispensing channel (2a) and prevents
the flow of the product. In substance, the suction means is structured to
cause an accumulation or stagnation of product which, by increasing the
friction between the particles which form the product, causes the clogging
and blocking of the dispensing channel (2a).

The suction means according to the present invention offers the important
advantage of not compressing or squeeze the product. In fact, the product
becomes clogged inside the dispensing channel (2a) substantially by
means of the mutual friction of the particles. This is very advantageous for
example in the case in which the product is atomised ceramic that, as
known, is composed of hollow spherical particles. The advantage of not
compressing or squeezing the product is also significant in the presence of
an especially abrasive product.

In the illustrated embodiment, the suction means is placed in
communication with the dispensing channel (2a). The suction means, on
command, attracts and retains at least a portion of product inside the
dispensing channel (2a). For example, the suction means retains at least a
portion of product in contact with or near at least one inner surface (2c) of
the dispensing channel (2a), to form an accumulation which obstructs the
dispensing channel (2a). As already underlined, the product retained in
contact with the inner surface (2c) of the dispensing channel (2a) reduces
the section of passage of the latter and forms the accumulation or
blockage that prevents the flow of the product. The deactivation of the
suction means frees the product that can resume flowing along the
dispensing channel (2a).

In substance, the suction means is arranged to produce a negative
pressure which is placed in communication with the dispensing channel
(2a). To this end, the suction means comprises for example a vacuum
pump, or a circuit comprising a Venturi conduit placed in communication
with the dispensing channel (2a). Other means and devices capable of

producing a negative pressure are also suitable for the purpose .
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In the illustrated embodiment, the dispensing device comprises one or
more suction openings (23), formed through a wall of the dispensing
channel (2a) and placed in communication with the suction means. In the
embodiment shown, the device comprises a suction opening (23), formed
through the wall that delimits the dispensing channel (2a). The suction
opening (23) opens onto the inner surface (2¢) of the dispensing channel
(2a). In a possible embodiment, not shown, the dispensing device can be
provided with a plurality of suction openings (23), in the form of micro-
holes or holes of small diameter, formed through the wall of the dispensing
channel (2a), which open onto the inner surface (2c) of the dispensing
channel.

The suction openings (23) present are connected to the suction means.

In a condition of product flow through the dispensing channel (2a), the
activation of the suction means produces a suction effect of the product in
the direction of the suction opening (23). The product is thus attracted and
retained in contact with or near the inner surface (2c) of the dispensing
channel (2a), forming the accumulation which obstructs the channel (2a)
itself. The deactivation of the suction means frees the accumulation of
product, allowing the restoration of the flow.

The values of negative pressure can vary from 100mb to 400mb.
Preferably, a filter (20) is interposed between each suction opening (23)
and the dispensing channel (2a). The filter (20) prevents the product from
flowing through the suction opening (23). In the presence of the negative
pressure or suction, i.e. in the condition of activation of the suction means,
the product adheres to the filter (20).

In a possible embodiment, the filter (20) defines at least a portion of the
wall of the dispensing channel (2a), or defines a portion of the inner
surface (2c) of the dispensing channel. For example, if the dispensing
channel (2a) has a prismatic shape, the filter (20) can be realized in planar
shape, and define a portion of the wall of the dispensing channel at which

the suction opening (23) opens. This applies to each suction opening (23)
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present.

In the absence of the filter (20), the product is retained in contact with the
inner surface (2c) of the dispensing channel (2a). In the presence of the
filter (20), the product is retained at least partly in contact with the surface
of the filter (20). The product retained on the surface of the filter (20) is
therefore located near the inner surface (2c) of the dispensing channel
(2a), i.e. the filter (20) is interposed between the product and the inner
surface (2c) of the dispensing channel (2a).

The filter (20) can be of various known structures. The structure of the filter
must be chosen in relation to the characteristics of the product to be
dispensed, i.e. the filter must be able to retain the particles or granules of
the product to be dispensed.

In the embodiment shown, in which the dispensing channel (2a) is
centrally symmetrical with respect to the longitudinal axis (X), the filter (20)
has a tubular shape and is inserted into the dispensing channel (2a). The
filter (20) internally delimits a passage (20a), i.e. a hole, which defines at
least a section of the dispensing channel (2a). The filter (20) is overlapping
the suction opening (23). Further suction openings (23) can possibly be
positioned on the section of the dispensing channel (2a) occupied by the
filter (20).

In this embodiment the product normally flows along the longitudinal axis
(X), through the passage (20a) defined inside the filter (20) along the
dispensing channel (2a). In the presence of an activation command of the
suction means, the material adheres and is retained in the passage (20a)
in contact with the filter (20), substantially in the area of the suction
opening (23) and of the further suction openings (23) if present.

In the embodiment shown, the dispensing device comprises an annular
chamber (25) concentric with the filter (20) and placed in communication
with the suction means. As shown in figure 2, the annular chamber (25) is
defined on a wall of the dispensing channel (2a), in the form of a recess in

the wall itself. The filter (20) is inserted in the dispensing conduit (2a)
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overlapping the annular chamber (25) and separating the chamber (25)
itself from the passage (20a) available for the flow of the product. The
suction openings (23) present are positioned on a wall of the annular
chamber (25), as shown in figure 2. The presence of the annular chamber
(25) allows distributing the suction effect or the negative pressure
produced by the suction means around the entire filter (20). In this way,
the product is attracted and retained on a circular crown, i.e. on a ring-like
surface of the filter (20), forming an equally annular accumulation that is
able to very quickly block the dispensing conduit (2a).

To facilitate the restoration of the dispensing of the product after a step of
closure, i.e. after a step of activation of the suction means, the dispensing
device is provided with blowing means, placed in communication with the
dispensing channel (2a) and arranged to produce a pressure that, in terms
of absolute value, is greater than or equal to the negative pressure
produced by the suction means in the dispensing channel (2a).

In a possible embodiment, one or more blowing openings (24) are formed
through a wall of the dispensing channel (2a). In the solution which
provides the filter (20), the blowing openings (24) are formed at the filter
(20) itself, to direct the flow of air through the latter and to promote the
detachment of the product. In the embodiment shown, one or more
blowing openings (24) are positioned on the wall of the annular chamber
(25). In an alternative embodiment, the flow of air produced by the blowing
means could be introduced into the dispensing channel (2a) through the
suction opening or openings (23), previously connected to the blowing
means by means of a distributor, not shown, structured to alternately
connect the blowing means or the suction means to the suction openings
(23).

The control of the dispensing device substantially takes place through the
control of the suction means and/or the blowing means, if present.

In the embodiment comprising only the suction means, the activation of

the latter retains at least a portion of the product in contact with a wall of
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the dispensing channel (2a) causing the occlusion. The deactivation of the
suction means frees the product that resumes flowing along the
dispensing channel (2a).

In the case in which the blowing means is also provided, the control of the
dispensing of the product can occur in different ways. In a first way, the
dispensing of the material is controlled by deactivating the suction means
and, simultaneously or subsequently, activating the blowing means. In a
second way, the suction means can be maintained always active and, to
allow the dispensing of the product, the blowing means is activated, whose
effect contrasts and cancels the retaining effect produced by the suction
means. In the solution in which the pressure produced by the blowing
means is substantially equal, in absolute value, to the negative pressure
produced by the suction means, the activation of the blowing means
cancels the negative pressure produced by the suction means, causing
the release of the product.

In the solution in which the pressure produced by the blowing means is
greater, in absolute value, than the negative pressure produced by the
suction means, the activation of the blowing means produces the
introduction of an airflow into the dispensing channel (2a). The introduction
of an airflow fluidizes the product, causing a rapid detachment from the
wall of the dispensing channel (2a) and/or from the filter (20).

The activation/deactivation of the suction means and/or of the blowing
means according to a predetermined time cycle allows varying the amount
of dispensed product in a very precise manner. For example, it is possible
to dispense the product in small subsequent amounts, defined through
corresponding activation/deactivation cycles of the suction means and/or
the blowing means.

The dispensing device according to the present invention can be used to
deposit the product, in a controlled manner, on an underlying plane or an
underlying surface. Both the dispensing device and the deposit plane of

the product can be movable through suitable motors.
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For example, the dispensing device can be used to deposit the product on
a movable conveyor plane, in predetermined positions and amounts. The
movable plane can be driven in motion along a conveying direction, while
the dispensing device can be translated along a direction horizontal and
perpendicular to the conveying direction of the movable plane, and
possibly also along a direction parallel to the conveying direction of the
movable plane.

A predetermined number of dispensing devices according to the present
invention can be arranged along an alignment direction (Z), arranged side
by side, to realize a dispensing bar of predetermined length. The outlet
openings (22) are side by side and are facing in a same direction. For
example, the outlet openings (22) are facing downwards. By realizing an
outlet opening (22) in a flattened form, as shown in the figures, it is
possible to arrange the dispensing devices relatively close together,
bringing the outlet openings (22) closer to each other. Preferably, the
outlet openings (22) are arranged on a same dispensing plane, preferably
horizontal. The dispensing bar allows defining a dispensing front of
predetermined length along the alignment direction (Z) of the dispensing
devices. For example, in the case summarized above of deposit on an
underlying movable plane, the dispensing bar, arranged with the alignment
direction of the dispensing devices transverse, in particular perpendicular,
to the transport direction of the movable plane, substantially allows
depositing the product over the entire width of the movable plane,
understood as an extension measured perpendicular to the conveying
direction, without the need to translate the dispensing bar transversely to
the conveying direction.

The dispensing channel (2a), the suction opening or openings (23) and the
blowing opening or openings (24) present are formed in a body (200). To
define the dispensing bar, two or more dispensing devices (2) can be
arranged side by side. Two or more dispensing devices (2) can be joined

at the side surfaces of the respective bodies (200).
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The possibilities of use synthesized above are particularly advantageous
for @ machine for the dry decoration of ceramic tiles, illustrated in figures 4,
5 and 6.

The machine comprises a support element (10), provided with a plurality
of cavities (11) of predetermined shape and depth or height. Each of these
cavities (11) has an opening that allows the entry of the product and a
subsequent unloading of the product previously introduced. Each cavity
(11) is delimited by a side wall and a bottom which can be substantially flat
or curved. In the embodiment shown, the cavities (11) have a rhomboidal
contour, but other forms are obviously possible. The rhomboidal shape of
the cavities ensures a continuity of support with a doctor blade (41) that
will be described in the following.

The support element (10) can be realized in the form of a flat element, in
whose thickness the cavities (11) are formed. Alternatively, the cavities
(11) can be structured in a manner such that they can be applied to the
support element (10). In a possible embodiment, the support element (10)
comprises a layer of flexible material, for example a rubber or plastic
material, in whose thickness the cavities (11) are formed. In a particularly
advantageous embodiment, the support element (10) comprises a flexible
belt on which the cavities (11) are formed, which open onto the surface of
the belt itself. For example, the cavities (11) can be formed by incision or
impression on the surface of the flexible belt.

Preferably, but not necessarily, the cavities (11) are mutually identical and
are distributed in a regular manner on the support element (10). The
cavities (11) are adjacent to one another along the sides thereof, so as to
be separated by a relatively thin edge. In other words, each of the cavities
(11) defines a volume suitable to receive a predetermined amount of
product for the decoration to be realized. Each cavity (11) can be filled in
an independent manner from the others.

The machine comprises at least one dispensing device (2) according to

the present invention, arranged to deposit a predetermined quantity of
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product inside one or more predetermined cavities (11).

The dispensing device (2) can be provided with the possibility of moving
with respect to the cavities (11), i.e. with respect to the support element
(10). In particular, the dispensing device (2) is able to move such that it
can dispense the product inside any of the cavities (11). Preferably, but
not necessarily, both the cavities (11), by means of the support element
(10), and the dispensing device (2) are provided with the possibility of
translating along at least one direction of displacement. In the embodiment
shown, the cavities (11) are movable, by means of the support element
(10), along a longitudinal direction (Y), while the dispensing device (2) is
movable along a transverse direction (Z), perpendicular to the longitudinal
direction (Y). In the example shown, both directions (Y,Z) are horizontal.
Both the cavities (11), and the dispensing device (2) could also be
movable along a direction perpendicular to that indicated above, i.e. the
cavities (11) could also be movable along the transverse direction (Z), and
the dispensing device (2) could be movable along the longitudinal direction
(Y).

In a possible embodiment, the machine comprises multiple dispensing
devices (2), each of which can contain a colour or a mixture of
predetermined colours. Each dispensing device (2) can be individually
controlled to open and close in order to dispense the product in one or
more pre-selected cavities (11).

Each dispenser (2) could also be movable in the above-described ways,
i.e. be translatable along the transverse direction (Z) and/or along the
longitudinal direction (Y).

As already mentioned, it is also possible to arrange a predetermined
number of dispensing devices (2) according to the present invention along
an alignment direction, arranged side by side, to realize a dispensing bar
of predetermined length. This printing bar allows defining a dispensing
front extended along the alignment direction of the dispensing devices. For

example, the dispensing devices can be aligned along a direction parallel
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to the transverse direction (Z).

The printing bar arranged with the alignment direction of the dispensing
devices (2) parallel or inclined with respect to the transverse direction (Z),
and sufficiently extended, substantially allows depositing the product over
the entire width of the support element (10), intended as extension
measured parallel to the transverse direction (Z).

The machine according to the present invention further comprises an
unloading device (30), arranged to move the cavities (11) from a loading
position, wherein they can receive the product from the dispensing device
(2), to an unloading position, wherein they can unload the product.

In a particularly advantageous embodiment, the unloading device (30) is
structured to move the cavities (11) between a loading position, in which
they are facing upwards to receive the product from the dispensing device
(2), and an unloading position in which they are facing at least partially
downwards to unload the product essentially by gravity.

In the embodiment in which the support element (10) is flexible, the
unloading device (30) comprises at least one rotating roller (31), around
which the support element (10) is at least partially wound. This roller (31)
cause the support element (10) to rotate so as to progressively move the
cavities (11) from the loading position to the unloading position. In a
possible embodiment, the support element (10) thus assumes a cylindrical
shape. During the rotation of the roller (31), the cavities (11) travel along a
circumference along which, at least for a section, are facing upwards in
the loading position, and for at least another section are facing
downwards, in the unloading position. The dispensing device can be
placed above the support element (10), to unload the product towards the
cavities (11), in the area in which the latter are facing upwards in the
loading position. In this embodiment, the cavities (11) could be formed on
the surface of the roller (31), which would substantially assume the
function of the support element (10).

In the preferred but not exclusive embodiment shown, the support element
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(10) is in the form of a flexible belt. The unloading device (30) comprises a
pair of rollers (31,32) around which the support element (10) is wound, so
as to define a closed loop path. The cavities (11) are facing towards the
outside of said closed path.

Along the path defined by the rollers (31,32) the support element (10) has
an upper section (10a), along which it slides forwards along the
longitudinal direction (Y) and along which the cavities (11) are facing
upwards, in the loading position. The dispensing device (2) can be placed
at the top of the support element (10), i.e. above the upper section of the
support element (10), so as to be able to unload the product downwards
and towards the cavities (11).

The loading of the cavities (11) can occur by combining a forward
movement of the support element (10) along a longitudinal direction (Y)
with a displacement movement of the dispensing device (2) along a
transverse direction (Z), perpendicular to the longitudinal direction (Y), as
already previously underlined. In substance, while the support element
(10) advances, the dispensing device (2), by means of the unloading
conduits or nozzles, sends the product to the cavities (11) in a selective
and targeted manner, possibly translating along the transverse direction
(Z). This allows sending the product contained in the dispensing device
towards predetermined cavities (11), and not towards others. Downstream
of the dispensing device (2) a filling device (40) can be provided, equipped
with an unloading opening arranged so as to fill the cavities (11) that have
not been filled or have been partially filled by the dispensing device (2).
The filling device (40) contains a second product which can be different
than that dispensed by the dispensing device (2), for example for colour,
particle size or other characteristics. The second product, unloaded from
the filling device (40), fills the cavities (11) which remained empty or
partially empty downstream of the dispensing device (2), and covers the
cavities (11) already filled by the dispensing device (2). A doctor blade

(41) is arranged in contact with the upper section of the support element
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(10), downstream of the filing device (40), to remove the product in
excess of the depth or height of the cavities (11), and therefore protrudes
from the upper surface of the support element (11). The doctor blade (41)
is preferably solidly constrained to the filling device, i.e. is defined by an
edge of the filling device (40). In this manner, downstream of the doctor
blade (41), some of the cavities (11) are filled by the first product,
unloaded from the dispensing device (2), other cavities (11) are filled by
the second product, dispensed from the filing device (40), still other
cavities (11) can be filled by both the first and the second product. The two
materials in powdered form can thus be deposited in the cavities (11) so
as to define a decorative pattern that comprehensively extends for the
entire height of the cavities (11), i.e. can extend from the base to the top of
each cavity (11). The decorative design is discretized, i.e. broken down in
the mutually adjacent cavities (11), which maintain the shape stable. This
is because each cavity (11) contains a predetermined quantity of product,
and prevents that amount from mixing with the adjacent product. The filling
of the cavities (11) described above can also be obtained using a
dispensing device (2) provided with one or more dispensers, each of
which is intended to dispense a product in one or more pre-selected
cavities (11). For example, these dispensers can be placed consecutively
one beside the other transversely and above the upper section of the
support element (10). This allows creating particularly varied and
elaborate decorative designs.

The filling of the cavities (11) can occur by combining a forward movement
along the longitudinal direction (Y) of the support element (10) with a
movement along the transverse direction (Z) of the dispensing device (2).
Alternatively, the support element (10) could be kept stationary, and the
dispensing device (2), comprising any dispensers, could be movable both
along the longitudinal direction (Y), and along the transverse direction (Z).
As already indicated, the rollers (31,32) cause the support element (10) to

slide along a closed path so as to progressively displace the cavities (11)
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from the loading position to the unloading position. In the passage from
the loading position to the unloading position, the cavities (11) pass from a
position in which they are facing upwards to a position in which they are
facing downwards. During this passage, each cavity (11) can pour its
content downwards. As schematically shown in figure 3, the passage of
the cavities (11) from the loading position to the unloading position takes
place progressively along the section of the support element (10) that
turns around a first roller (31). When each cavity (11) is located facing
downwards, i.e. after having travelled around the first roller (31), the
pouring of its content is substantially complete. Turning around the second
roller (32), the cavities (11) will move back into the loading position, to
receive a new load of product.

In a possible embodiment, not shown, the unloading device (30) could be
positioned in such a way as to unload the product contained in the cavities
(11) directly inside the mould of a press.

In the solution shown, a deposit plane (50) is placed below the support
element (10), for receiving the product unloaded by the cavities (11). A
relative movement is provided between the support element (10) and the
deposit plane (50) which is directed along the longitudinal direction (Y),
which takes place at the same time as the unloading of the product from
the cavities (11). This allows depositing the product, unloaded from the
cavities (11), in a continuous layer (L) on the deposit plane (50).

The relative movement between the deposit plane (50) and the support
element (10) can be obtained, for example, by maintaining the deposit
plane (50) stationary and translating the support element (10), solidly
constrained to the unloading device (30), along the longitudinal direction
(Y), i.e. by making the rollers (31,32) translate, and the support element
(10) associated thereto, along the longitudinal direction (Y).

In a preferred embodiment, the relative movement between the deposit
plane (50) and the support element (10) is obtained by sliding the deposit

plane (50) along the longitudinal direction (Y), while the support element
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(10), despite being slidable along its path around the rollers (31,32), is on
the whole static along the direction (Y). The sliding of the deposit plane
(50) can be in the same direction or in the opposite direction with respect
to the sliding of the upper section of the support element (10) in its
movement around the rollers (31,32). Preferably, but not necessarily, the
deposit plane (50) is in the form of a belt or mat slidably movable along a
closed path defined by two or more rollers, as shown in figure 1.

In the embodiment shown, the product is unloaded from the cavities (11)
and is deposited on the underlying deposit plane (50). As already
indicated, the unloading of the cavities (11) takes place by means of the
sliding of the support element (10), in the section in which the support
element (10) rotates around the first roller (31). Along this section, the
cavities (11) in fact pass from the loading position, in which their openings
are facing upwards, to the unloading position, progressively turning their
openings downwards and, at the same time, unloading their content of
product downwards.

The relative movement between the deposit plane (50) and the support
element (10) involves the deposit of the ceramic material in a continuous
layer (L). By adjusting the relative speed between the deposit plane (50)
and the support element (10) it is possible to adjust the height or thickness
of the layer which is formed on the deposit plane (50). In the embodiment
shown, in which the unloading device (30) is stationary, this variation can
be obtained by varying the sliding speed of the deposit plane (50) and/or
the sliding speed of the support element (10).

In a possible embodiment of the machine, a control processor is arranged
to control the dispensing device (2) so as to fill the cavities (11) in relation
to the decoration (V) which is to be realized in the layer (L). To this end,
the control processor is equipped with an algorithm that allows processing
an image of the decoration (V) to break it down into a series of volumes of
product, of predetermined colour, each of which is attributed to a

predetermined cavity (11). The control processor then adjusts the
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operation of the dispensing device (2) in such a way that each volume is
introduced into a predetermined cavity (11). The correspondence between
each volume and a respective cavity is established by making known to
the control processor the position of each cavity (11), the speed of the
support element (10) and the speed of the deposit plane (50), for example
by means of an encoder, sensors or optical systems known in the art. In
substance, starting from the decoration (V) which is to be realized, the
control processor defines the number and the position of the volumes of
the material necessary to obtain it, and attributes each volume to a cavity
(11), in relation to the position in which the volume contained in the cavity
(11) will be unloaded on the deposit plane (50).

In a preferred embodiment of the machine, the sliding of the deposit plane
(50) is opposite with respect to the sliding of the upper section of the
support element (10) in its movement around the rollers (31,32). This
allows arranging the deposit plane (50) below the unloading device (30),
so as to contain the dimensions of the machine along the longitudinal
direction (Y). In substance, it is sufficient that one end portion of the
deposit plane (50) extends beyond the front end of the support element
(10), to allow the deposit of the layer (L), while the remaining part of the
deposit plane (50) extends below the unloading device (30).

In order to improve the deposit of the material on the deposit plane (50),
conserving the decoration distributed in the cavities (11) by means of the
dispensing device (2), it is preferable to minimize the distance between the
upper section of the support element (10) and the deposit plane (50). For
example, the distance between the upper section of the support element
(10) and the deposit plane (50) can be reduced by arranging a first roller
(31) of reduced diameter.

To favour the maintenance of the structure of the decoration, it is possible
to provide a containment barrier (33), arranged and shaped in such a way
as to intercept the material which is unloaded from the cavities (11), to

guide or switch the trajectory thereof in a predetermined way. In the
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embodiment shown, the containment barrier (33) is located near the first
roller (31), i.e. near the area in which the unloading of the cavities (11)
takes place. In the embodiment shown, the barrier (33) has a curved
shape with a curvature opposite to that of the first roller (31), and is
adjacent to the first roller (31). The barrier (33) extends for a
predetermined arc, up to an area from which the material is to be
unloaded towards the deposit plane (50).

The machine according to the present invention can be used to realize a
decoration (V) comprising two or more layers overlapping each other. To
this end, the machine can be equipped with two or more decorating units
each comprising a support element (10), one or more dispensing devices
(2) and an unloading device (30), arranged in succession or in such a way
as to be able to act in succession with respect to one another. In this
possible embodiment, different decorating units can be placed in
succession above the deposit plane (50). The first decorating unit of the
succession can deposit a first layer of product in the manners already
described. The first layer of product, through the deposit plane (50), can
be conveyed forwards along the longitudinal direction (Y) up to transiting
below a second decorating unit which can deposit a second layer of
product on the previous one, and so on for as many decorating units as
are to be used. Each layer has its own decoration, realized through the
dispensing device (2) and the cavities (11) of the relative decorating unit.
For the realization of a decoration in multiple layers, it is also possible, as
an alternative to the solution described above, to use only one decorating
unit to carry out the deposit of multiple layers overlapping each other. For
example, a decorating unit, comprising a support element (10), a
dispensing device (2) and an unloading device (30), can be provided with
the possibility of translating, along the longitudinal direction (Y), in
opposite senses. In this case, the deposit plane (50) could be maintained
stationary, and the decorating unit could carry out subsequent strokes

forwards, to deposit successive layers overlapping each other, alternating
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with return strokes in the opposite direction. Alternatively, the decorating
unit could be maintained stationary, and the deposit plane (50) could be
actuated to slide along the longitudinal direction (Y) in opposite directions.
In this case, the deposit plane (50) could carry out successive strokes
forwards, to receive subsequent layers overlapping each other, alternating
with return strokes in the opposite direction. In substance, the movements
of the decorating unit and of the deposit plane (50) can be coordinated
with each other so as to allow the successive deposit of multiple layers
overlapping each other.

The decorations of the various overlapping layers can be aligned with
each other in such a way as to obtain a comprehensive decoration (V),
distributed in the overall thickness of the various overlapping layers. This
thus allows realizing decorations with a veining effect (V) which,
concretely, extend for the entire thickness of the overall layer of material,
obtained by overlapping the various layers, each provided with its own
decoration.

The layer (L) of product unloaded from the cavities (11) is subsequently
subjected to pressing, whether it be a layer obtained with a single passage
of the machine, or a layer obtained by the overlapping of several
successive layers. To this end, as already mentioned, the machine
according to the present invention could be arranged so as to unload the
cavities (11) inside the mould of a press. Also in this case, the unloading
of the material could occur in several overlapping layers.

In the solution shown, the layer of material unloaded from the cavities (11)
on the deposit plane (50) is fed to a press (80). For example, the press
(80) is in the form of a belt press, known in the sector for the pressing of
large-format slabs. A press of this type comprises a bottom punch (81),
provided with a pressing surface facing upwards. A top punch (82),
provided with a pressing surface facing downwards, is located above the
bottom punch. At least one of the two punches is movable nearingly and

distancingly to and from the other in order to carry out a pressing of a layer
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(L) of powdered ceramic material. The press further comprises a movable
plane (83), in the form of a flexible belt, which has an active section (84)
arranged at least partially between the top punch (82) and the bottom
punch (81). The press further comprises a second movable plane (85), in
the form of a flexible belt, which has an active section (86) arranged
between the active section (84) of the first movable plane (83) and the top
punch (82).

The deposit plane (50) of the machine according to the present invention
is placed upstream of the movable plane (83), so as to feed to the latter
the layer of product unloaded from the cavities (11). The transfer of the
layer (L) from the deposit plane (50) to the movable plane (83) preferably
takes place according to the solution described in the publication
WQ02017051275. According to this solution, the deposit plane (50), in the
section on which the layer (L) is deposited, is substantially aligned and
contiguous, at a higher level, with respect to the active section (84) or the
forward section of the movable plane (83), along the longitudinal direction
(Y).

As can be seen in figure 5, the deposit plane (50) comprises a front end
(51) that defines an end portion at which the deposit plane (50) defines a
return curve. This front end (51) is at least partly overlying a rear end (83a)
of the movable plane (83).

By activating in the same advancement the deposit plane (50) and the
movable plane (83), i.e. in the same forward direction, the layer (L) is
transferred from the deposit plane (50) to the movable plane (83)
performing a modest jump downwards at the front end (51) of the deposit
plane (50).

The deposit plane (50) and the movable plane (83) are movable
independently of each other, i.e. each of them is provided with its own
motor means operable independently of the other. This allows a
particularly effective work cycle which considerably limits down times. In

fact, when the deposit has been completed on the layer (L) on the deposit
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plane (50), the latter can be accelerated in the same advancement with
the movable plane (83) of the press (80). The two planes (50,83) can be
synchronized with one another so that, for example, the transfer of one
layer (L) from the deposit plane (50) to the movable plane (83) takes place
during the evacuation from the press (80) of an already pressed layer (L),
keeping in due consideration the acceleration and deceleration steps
necessary. This means that the activation of the movable plane (83) of the
press (80) does not have to keep in consideration the deposit step of the
layer (L) and can therefore take place at higher speeds with respect to that
requested by the deposit of the layer (L).

The deposit of the material from the cavities (11) to the deposit plane (50)
and the deposit of the material from the deposit plane (50) to the movable
plane of the press (83) takes place from the top downwards, by gravity,
along a direction of falling.

Since the support element (10), the deposit plane (50) and the movable
plane (83) are in motion with respect to one another, between the falling
material and the underlying deposit destination, deposit plane (50) or
movable plane (83), a relative motion is produced that has a direct
component parallel to the longitudinal direction (Y).

Because of this relative motion, a vein of material that should ideally be
deposited vertically on a vertical plane parallel to the longitudinal direction
(Y), is instead deposited inclined, from the top downwards, in the direction
of the relative movement. The inclination of the vein is schematically
illustrated in figures 3 and 5, referring to a decoration or veining (V). Given
that two distinct deposits of material are provided, one from the cavities
(11) to the deposit plane (50), the other from the deposit plane (50) to the
movable plane (83) of the press, it is possible to correct the inclination of
the vein of material, and therefore the inclination of the veining (V). To this
end, the deposit plane (50) and the movable plane of the press (83) are
operated in such a way as to produce relative movements in the opposite

direction in the passage of the material from the cavities (11) to the
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deposit plane (50) and from this to the movable plane (83) of the press.
For example, in the preferred embodiment of the machine, the sliding of
the deposit plane (50) is opposite with respect to the sliding of the upper
section of the support element (10) in its movement around the rollers
(31,32). The relative movement that is produced in the fall of the material
from the cavities (11) to the deposit plane (50) is thus directed in a first
direction, from right to left in figures 1 and 3. This causes the inclination of
the veining (V), as schematically shown in figure 3.

The transfer of the layer (L) from the deposit plane (50) to the movable
plane (83) of the press (80) instead occurs in the same advancement
direction. The relative movement that is produced in the fall or passage of
the material from the deposit plane (50) to the movable plane (83) is thus
directed in the opposite direction with respect to that which is produced in
the passage from the cavities (11) to the deposit plane (50). This then
allows inclining the veinings (V) in the opposite direction, as schematically
shown in figure 5, so as to bring the veinings (V) to a substantially vertical
inclination, or regardless to a desired inclination.

Furthermore, by adjusting the relative speed between the deposit plane
(50) and the movable plane (83) it is possible to vary the thickness of the
layer (L) on the movable plane (83).
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CLAIMS
1. A dispensing device for granular or powdered materials, comprising a
dispensing channel (2a), provided with a longitudinal axis (X), an inlet
opening (21) and an outlet opening (22), characterized in that it comprises
suction means, arranged to retain, on command, at least a portion of
granular or powdered material inside the dispensing channel (2a), so as to
form an accumulation which obstructs the dispensing channel (2a) and
prevents the flow of material.
2. The dispensing device according to claim 1, wherein the suction means
is placed in communication with the dispensing channel (2a), so as to
attract and retain at least a portion of granular or powdered material near
or in contact with an inner surface of the dispensing channel (2a), to form
an accumulation which obstructs the dispensing channel (2a).
3. The dispensing device according to claim 2, comprising one or more
suction openings (23), formed through a wall of the dispensing channel
(2a) and placed in communication with the suction means.
4. The device according to claim 3, comprising a filter (20), interposed
between each suction opening (23) and the dispensing channel (2a).
5. The device according to claim 4, wherein the filter (20) defines at least a
portion of the wall of the dispensing channel (2a).
6. The dispensing device according to claim 4, wherein the filter (20) has a
tubular shape and is inserted into the dispensing channel (2a).
7. The device according to claim 6, comprising an annular chamber (25)
concentric with the filter (20) and placed in communication with the suction
means.
8. The device according to claim 1, comprising blowing means, placed in
communication with the dispensing channel (2a) and arranged to produce
a pressure that, in terms of absolute value, is greater than or equal to the
negative pressure generated by the suction means in the dispensing
channel (2a).

9. The device according to claim 8, comprising one or more blowing
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openings (24), formed through a wall of the dispensing channel (2a).

10. A dispensing bar for granular or powdered materials, characterized in
that it comprises two or more dispensing devices (2) according to at least
one of the preceding claims, arranged side by side along an alignment
direction (Z), with the outlet openings (22) side by side and facing in a
same direction, so as to define a deposit front of predetermined length.

11. The dispensing bar according to claim 10, wherein the outlet openings
(22) are arranged on the same dispensing plane.

12. A method for dispensing a granular or powdered material in a
controlled manner, comprising the following steps:

feeding the material to a dispensing channel (2a);

to stop the dispensing, attracting and retaining by means of a negative
pressure at least a portion of the material in contact with a wall of the
dispensing channel (2a);

to restore the dispensing, releasing the material from the wall of the
dispensing channel (2a).

13. The method according to claim 12, wherein the step of releasing the
material from the wall of the dispensing channel (2a) is carried out by
cancelling the negative pressure used to stop the dispensing.

14. The method according to claim 12, wherein the step of releasing the
material from the wall of the dispensing channel (2a) is carried out by
feeding a pressure to the dispensing channel (2a) that, in terms of
absolute value, is greater than or equal to the negative pressure used to
stop the dispensing.

15. The method according to one of claims 12 to 14, wherein the material
is dispensed through two or more dispensing channels (2a), side by side
along an alignment direction (Z), each of which is provided with an outlet
opening (22), wherein the outlet openings (22) are side by side and are
facing a same direction.

16. A machine for the dry decoration of ceramic slabs or tiles,

characterized in that it comprises:
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a support element (10), provided with a plurality of cavities (11) of
predetermined shape;

at least one dispensing device (2) according to one of the preceding
claims, arranged to deposit a predetermined quantity of powdered material
inside one or more predetermined cavities (11);

an unloading device (30), arranged to move the cavities (11) from a
loading position, wherein they can receive the powdered material from the
dispensing device (2), to an unloading position, wherein they can unload
the powdered material.

17. The machine according to claim 16, comprising two or more
dispensers (2) arranged to form a dispensing bar according to claims 10 or
11.

18. The machine according to claim 16 or 17, wherein the unloading
device (30) is structured to move the cavities (11) between a loading
position, in which they are facing upwards to receive the powdered
material from the dispensing device (2) or from the dispensing bar, and an
unloading position in which they are facing at least partially downwards to
unload the powdered material essentially by gravity.

19. The machine according to claim 16 or 17, wherein the support element
(10) comprises a flexible belt on which the cavities (11) are formed.

20. The machine according to claim 19, wherein the unloading device (30)
comprises at least one rotating roller (31), around which the support
element (10) is at least partially wound, which causes the support element
(10) to rotate so as to progressively move the cavities (11) from the
loading position to the unloading position.

21. The machine according to claim 16 or 17, wherein the dispensing
device (20) comprises one or more dispensers, each of which is arranged
to dispense the powdered material in one or more pre-selected cavities
(11).

22. The machine according to claim 16 or 17, comprising a deposit plane

(50), placed below the unloading position of the cavities (11) so as to
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receive the powdered material unloaded by the cavities (11).
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