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(54) DEVICE FOR APPLYING POWDERY GLAZE FOR DECORATING CERAMIC TILES OR SLABS

(67)  The applicator device (1) is suitable for transfer-
ring a predetermined design or decoration (D) to a ce-
ramic tile or slab (PL), moved by a conveyor line (T) by
means of powder glaze (S).

The applicator device (1) comprises: dispensing
means (2), from which the above powder enamel (S) falls
by gravity; a metering unit (3), arranged under the dis-
pensing means (2), in which a mobile resting surface
(31), consisting of a plurality of conveyor elements (30)
mutually placed side by side, receives the fallen enamel
powder (S) and arranges it to form a continuous layer

(H); a power element (32) for each conveyor element
(30), which can be activated selectively to impart a pre-
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determined incremental advance to it, such that a me-
tered quantity of the respective powder glaze (S) falls,
by gravity, onto the underlying tile or slab ceramic (PL)
in transit; an electronic processing unit (4), in which a
matrix of cells (C) with the instructions for reproducing
the aforementioned predetermined design or decoration
(D) is stored; a control and command unit (5), enslaved
to the electronic processing unit (4), provided to operate
each conveyor element (30) in phase relation with the
advancement of the aforementioned ceramic tile or plate
(PL), so that in each cell (C) is deposited the quantity of
powder glaze (S) foreseen in the mentioned matrix.
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Description

DESCRIPTION OF THE INVENTION

[0001] The present invention is part of the technical
sector concerning the machinery used in the ceramic in-
dustry for the decoration of ceramic tiles or slabs.
[0002] In particular, machines that apply decorations
with powder glaze are taken into consideration; said pow-
der glaze is subsequently fired to join indissolubly with
the relative ceramic tile or slab.

PRIOR ART OF THE INVENTION

[0003] According to a known technique, the powder
glaze is introduced into a hopper arranged above the
conveyor line with which the ceramic tiles or slabs are
advanced.

[0004] The hopper is extended transversely to the di-
rection of feed, for example with a width equal to that of
said tiles or ceramic slabs, and is inferiorly affected by a
blade slit, suitably calibrated, from which emerges a so-
called "dust curtain" which deposits on the underlying tile
or ceramic slab in transit.

[0005] With this technique a homogeneous layer of
constant thickness is deposited which will give rise to a
substantially uniform and monochromatic decoration.
[0006] For the realization of more complex decora-
tions, hoppers are known which provide, in correspond-
ence with the blade slit, a battery of shutters intended to
be selectively controlled by an electronic control unit, on
the basis of a memorized mapping, to dispense dosed
quantities of enamel having unit width equal to that of the
shutter, or to prevent its exit.

[0007] The main drawback of this technical solution,
as easily understood, lies in the frequent maintenance
required by the shutters, which must be small enough to
offer a sufficient definition of the decoration and therefore
are subject to clogging and considerable wear, as the
enamel powder used in the ceramic industry it has a
glassy nature and is therefore highly abrasive.

[0008] A variant embodiment of the described solu-
tions provides that the hopper deposits the powdered
enamel on a mobile belt placed between the hopper itself
and the underlying ceramic tile or slab; the same carpet
then deposits on the latter, in a more downstream posi-
tion.

[0009] With this measure it is possible to intervene on
the speed of the moving belt, together with that of the
advancement of the transport line of the tiles or ceramic
slabs, to modify the decoration parameters, including the
thickness of the enamel powder, along the longitudinal
development of the same tiles or ceramic slabs.

[0010] However, a very binding limitation remains to
the realization of decorations or designs in which many
differentiations of the thickness of the enamel are fore-
seen in the various areas of the tile or ceramic slab, nec-
essary to create not only different chromatic shades, but
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also particular effects in relief on the surface of the same.
ceramic tiles or slabs.

[0011] These technical limits are very penalizing from
acommercial point of view, because they prevent us from
adequately exploiting the creative imagination of the de-
signers, especially in the high range of ceramic products,
which are nowadays those with the highest profit mar-
gins.

OBJECTS OF THE INVENTION

[0012] An object of the present invention is therefore
to propose a powder glaze applicator device for the dec-
oration of ceramic tiles or slabs which allows to overcome
the technical limits of the known solutions and conse-
quently increases the possibility of realizing designs or
decorations of high complexity , with qualitatively optimal
results.

[0013] Another object of the invention is to provide an
applicator device with high reliability and operating pre-
cision, without requiring too frequent maintenance inter-
ventions.

[0014] Another object of the invention is to propose an
applicator device in which there are no organs subject to
the abrasive action of the enamel powder, so as to guar-
antee constant operating results over time and avoid ex-
pensive replacement of parts.

[0015] A further object of the invention provides that
the applicator device is made with relatively simple tech-
nical solutions, which can be easily integrated into normal
production lines both as regards assembly and operation.

SUMMARY OF THE INVENTION

[0016] These and other purposes are fully achieved by
means of a powder glaze applicator device for the dec-
oration of ceramic tiles or slabs, with said powder glaze
provided to reproduce a predetermined design or deco-
ration, a variable quantity ofthe same powder glaze being
intended to be deposited at selected portions of the sur-
face of said ceramic tile or plate, with the latter moved
horizontally along a conveyor line below said applicator
device, which comprises:

- dispensing means, provided with a tray for the con-
tainment of said powder glaze, in said tray being pro-
vided atleast a lower blade opening, extended trans-
versely to the aforementioned tile or ceramic plate,
for the gravity release of the aforementioned glaze
in powder;

- a metering unit, arranged below said dispensing
means and in which there are provided: a plurality
of conveyor elements, arranged side by side and ori-
ented according to the direction of transport of said
tile or ceramic plate, to define a surface in their upper
part mobile support of predetermined width, intend-
ed to receive the powder glaze released by said dis-
pensing means to continuously form a layer of said
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powder glaze; power members, associated with
each of said conveyor elements, which can be acti-
vated selectively to impart a predetermined incre-
mental advance to the relative conveyor element,
such that a metered quantity of powdered enamel is
induced to fall, by gravity, onto the underlying ce-
ramic tile or plate in transit with properly synchro-
nized motion;

- an electronic processing unit, in which a matrix is
stored in digital form in which the entire surface of
the aforementioned ceramic tile or slab is divided
into cells with a predetermined unit surface, in each
of which the instructions for the reproduction of the
aforesaid predetermined design or decoration;

- a control and command unit, associated with said
electronic processing unit, provided to operate each
conveyor element, present in said dosing unit, in
phase relation with the advancement of the afore-
mentioned ceramic tile or plate, so that in each of
the aforementioned cells the unit quantity of the
same is deposited with the required quantity of
enamel powder, with the necessary thickness, in ac-
cordance with whatis provided for the corresponding
cell, in the aforementioned matrix.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The characteristics of the invention will be evi-
dent from the following description of preferred embodi-
ments of the powder glaze applicator device for the dec-
oration of ceramic tiles or slabs, according to the object,
in accordance with what is proposed in the claims and
with the aid of the attached drawings, in which:

- Fig. 1is a schematic side view of a first embodiment
of the powder glaze applicator device;

- Fig.2shows a plan view of Fig. 1, without the powder
glaze, to highlight some construction features;

- Fig. 2A shows a partial section view according to the
plane II-1l of Fig. 2;

- Fig. 3illustrates, in a schematic side view similar to
Fig. 1, a second embodiment of the applicator de-
vice;

- Fig. 4 illustrates a plan view of Fig. 3 without the
hopper of the enamel powder, to highlight the organ
below;

- Figs.5A and 5B show as many schematic side views
of a third embodiment of the applicator device, in two
different operating steps;

- Fig. 6illustrates, in a side view on an enlarged scale,
an optional partitioning device applied to the appli-
cator device;

- Fig. 7 schematically illustrates a ceramic tile or plate
with a decoration applied by the device;

- Fig. 8 illustrates a detail on an enlarged scale of the
ceramic tile or plate of Fig. 7 with highlighted areas
in which the powdered enamel applied has different
thicknesses from area to area.
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DETAILED DESCRIPTION OF THE INVENTION

[0018] In the above figures, reference number 1 indi-
cates, as a whole, a powder glaze applicator device S
for the decoration of ceramic tiles or slabs PL.

[0019] The latter are moved horizontally along a con-
veyor line T, extended below said applicator device 1 and
provided with its own motor members, the structure of
which will not be further detailed as known.

[0020] The powder glaze S must be suitably distribut-
ed, according to variable quantities, in correspondence
with selected portions of the surface of said tile or ceramic
plate PL, to reproduce a predetermined design or deco-
ration D.

[0021] The ceramic tile or plate PL with the design or
decoration D still in the powder state will be introduced,
according to the known technique, into a baking oven
(not shown), in which the powder glaze S will be melted
and incorporated permanently in the material of the tile
or PL ceramic plate, becoming a single body with it.
[0022] Accordingtotheinvention,the applicatordevice
1 comprises dispensing means 2, which comprise a tray
20 for containing the powder enamel S.

[0023] The tray 20 is advantageously shaped like a
hopper and is provided with a lower blade opening 21,
extended transversely to the ceramic tile or plate PL, for
the gravity release of the aforementioned powder enamel
S.

[0024] The tray 20, and the relative lower blade open-
ing 21, have a width preferably equal to that of the ceramic
tile or plate PL (Fig. 2).

[0025] Below the tray 20 there is a metering unit 3, in
which a plurality of conveyor elements 30 are arranged,
arranged side by side and oriented according to the trans-
port direction F of said tile or ceramic plate PL, and able
to define in their part above a mobile resting surface 31
of predefined width, preferably equal to or greater than
those of the tray 20 as well as of the ceramic tile or plate
PL.

[0026] The mobile resting surface 31 is intended to re-
ceive the powder glaze S released by the blade opening
21 of the tray 20, so that a layer H of said powder glaze
S continuously forms.

[0027] Said layer H of powdered enamel S preferably,
although not necessarily, has a uniform thickness.
[0028] The blade opening 21 is advantageously ar-
ranged a few millimeters above the mobile resting sur-
face 31, so as to limit the outflow of the powder enamel S.
[0029] To each of said conveyor elements 30 there are
associated respective power members 32 (Fig. 2A), con-
sisting for example of known electric stepper motors or
the like, optionally provided with encoders, electronically
controlled and capable of accurately performing rotations
of amplitude predetermined angle, also very small.
[0030] The applicator device 1 also comprises an elec-
tronic processing unit 4, in which a drawing or decoration
scheme D provided for the ceramic tile or plate PL is
stored in digital form.
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[0031] Accordingtoanexemplaryand non-limiting em-
bodiment of the invention, this drawing or decoration
scheme D comprises a two-dimensional matrix, the entire
surface of the aforementioned ceramic tile or plate PL is
divided into cells C with a predetermined unit surface,
and to each cell C is associated with an element of this
matrix. In each of the aforementioned matrix elements,
instructions relating to the presence or absence of enam-
el in the corresponding cell C, and possibly the quantity
of enamel to be applied to the same, are recorded with
appropriate coding. The entire matrix therefore contains
sufficientinformation to reproduce the predetermined de-
sign or decoration D on the entire PL tile or slab.
[0032] The applicator device 1 further comprises an
actuation unit 5, electrically connected to the electronic
processing unit 4 and controlled by it according to actu-
ation sequences defined by a program residing therein,
according to the aforementioned drawing or decoration
scheme D. The unit drive 5 is provided to operate, in a
suitable phase relationship with the advancement of the
conveyorline T, the power members 32 of each conveyor
element 30 presentin said metering unit 3, as better spec-
ified below.

[0033] The power members 32 can be activated simul-
taneously, to move all the conveyor elements 30 in a
direction concordant with that of advancement of the
same ceramic tile or plate PL, in a phase of formation of
said layer H of enamel powder S, or selectively for im-
parting at least one conveyor element 30 a predeter-
mined incremental advance, such that a metered quantity
of powder glaze S is induced to fall, by gravity, onto the
underlying ceramic tile or plate PL, in the underlying tran-
sit.

[0034] In practice, depending on the decoration to be
made, one or more longitudinal strips of said continuous
layer H, each having a width corresponding to that of the
respective driven conveyor element 30, are made to ad-
vance more, by a predetermined quota, with respect to
the front of the continuous layer H, until it exceeds the
front limit of the mobile resting surface 31, so that pre-
determined quantities of glaze fall onto the ceramic tile
or plate PL and, at the end of the phase, in each of the
aforementioned cells C of the same, the quantity of glaze
is deposited in powder S, with the necessary thickness,
in accordance with the provisions of the aforementioned
cell matrix for the realization of the predetermined design
or decoration D (Fig. 8).

[0035] According to a feature of the invention, each
conveyor element 30 can be operated with adjustable
speed, so as to deposit, in the unit of time, different quan-
tities of enamel in powder form on the cell C of tile or slab
PL.

[0036] In a first embodiment of the applicator device
1, illustrated in Figs. 1, 2 and 2A, the said plurality of
conveyor elements 30 is constituted by a series of belts
33, wound in a closed loop on a respective pair of pulleys
34, 35.

[0037] Each belt 33 has a section such thatits external
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side 33E is flat and of a width not exceeding that of one
of the aforementioned cells C of the matrix (Fig. 2A).
[0038] The belts 33 are mutually close to each other
in sufficient numbers to cover at least the width of said
ceramic tile or plate PL, and their upper horizontal
branches are adapted to define said mobile resting sur-
face 31.

[0039] In order for the upper horizontal branch of each
belt 33 to be taut, the relative electric motors 32 are as-
sociated with the downstream pulleys 35, and are pref-
erably contained within them, without protruding laterally
(see again Fig. 2A).

[0040] In a construction variant of said first embodi-
ment, a collection plate 36 is provided, positioned imme-
diately below said upper horizontal branches of the belts
33, intended to retain any powder enamel S drawn be-
tween one belt 33 and the other avoiding the fall on the
underlying PL ceramic tile or plate (Fig. 1).

[0041] In a second embodiment of the applicator de-
vice 1, illustrated in Figs. 3 and 4, the said plurality of
conveyor elements 30 is constituted by a drum 37 with
a horizontal axis formed by disks 38 side by side and
mutually close together, in sufficient number to cover at
least the width of said ceramic tile or plate PL (Fig. 4).
[0042] The thickness of eachdisk 38isnotgreaterthan
the width of one of the aforementioned cells C of the
matrix, while the mobile resting surface 31 is constituted
by an upper portion of the circumference of said drum 37.
[0043] The electric motor 32 of each disc 38 (not shown
in the figures) is preferably contained within it, without
protruding laterally.

[0044] In a third embodiment of the applicator device
1, illustrated in Figs. 5A and 5B, an intermediate horizon-
tal belt 6 is provided between the aforesaid metering unit
3 and the underlying ceramic tile or plate PL.

[0045] The intermediate belt 6 extends longitudinally
for a length greater than or equal to that of the ceramic
tile or slab PL, is provided with actuator means - not
shown as having a known structure - independent of
those which actuate the conveyor elements 30 and the
conveyor line T, and is intended to be operated in ad-
vance in phase relation with the metering unit 3, toreceive
the entire design or decoration D constituted by the
enamel powder S supplied by the same metering unit 3
on its upper branch 6S Fig. 5A), then in phase relation
with the transport line T of the ceramic tile or plate PL,
to transfer said design or decoration D to the latter (Fig.
5B).

[0046] In the aforementioned Figs. 5A, 5B, by way of
non-limiting example, the metering unit 3 with the belts
33 already illustrated in Fig.1 has been shown, but obvi-
ously it is possible to provide, alternatively, the metering
unit 3 with the drum 37 of the described second form of
realization.

[0047] Fig. 6 schematically illustrates an optional di-
vider unit 7, associated with the metering unit 3, with the
latter indifferently of the type with belts 33 (as illustrated
by way of example) or drum 37.
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[0048] The partitioning device 7 is positioned in the ar-
ea of the conveyor elements 30 where the aforemen-
tioned gravity fall of the powder enamel S takes place,
and comprises at least one nozzle 70 for ejection of com-
pressed air for each of said conveyor elements 30, which
can be operated in relation to phase with the activation
of the latter to reduce the amount of falling enamel pow-
der S, directing an excess part Se towards a recovery
tile 71 suitably arranged nearby.

[0049] In the construction example shown in Fig. 6, the
battery of nozzles 70 is arranged under the conveyor
elements 30, in the space between these and the trans-
iting tile or ceramic slab PL; the ejection of compressed
air occurs towards the front with respect to the motion of
the latter, and slightly upwards, so that said excess part
of enamel powder S can be directed and collected by the
aforementioned recovery tile 71.

[0050] From the previous description itis clear that the
proposed applicator device has the necessary preroga-
tives to obtain the predetermined functional results.
[0051] In particular, the technical limits of the known
solutions are exceeded as regards the possibility of cre-
ating complex decorations, with differentiations both in
the longitudinal and transversal direction of the local
thickness of the enamel powder, which is carefully dosed
according to what is provided in a stored cell matrix ,
which divides the surface to be decorated as if it were
the pixels of an electronic image.

[0052] Within a certain limit, even with the aid of the
described optional partitioning device, it is possible to
obtain a high definition of the decoration, certainly higher
than that allowed by the prior art solutions.

[0053] A very advantageous aspectlies in the fact that
the powdered enamel is not induced to pass through me-
tering elements such as shutters and the like, necessarily
of small if not very small dimensions, and therefore sub-
ject to clogging and wear, consequently high reliability
and precision of operation, without requiring frequent
maintenance.

[0054] Less frequent maintenance and the absence of
expensive replacement of parts mean a more economical
management of the decoration plant and a lower number
of downtime, therefore higher productivity with less
chance of waste.

[0055] The embodiments of the powder glaze applica-
tor device, although illustrated and described in an es-
sential way, are relatively simple for those skilled in the
art, easy to construct and can be easily integrated into
normal production lines, both as regards assembly and
operation.

[0056] However, it is understood that what described
above has an exemplifying and non-limiting value; there-
fore any detail variations that may become necessary for
technical and/or functional reasons, both in the method
and in the device, are considered as of now falling within
the same protective sphere defined by the below claims.
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Claims

1. Powderglaze applicator device (S) for the decoration
of ceramic tiles or slabs (PL), with said powder glaze
(S) designed to reproduce a predetermined design
or decoration (D), a variable quantity of the same
glaze in powder (S) being destined to be deposited
at selected portions of the surface of said ceramic
tile or plate (PL), with the latter moved horizontally
along a conveyor line (T) below said applicator de-
vice (1), which is characterized in that it includes:

- dispensing means (2), provided with a tray (20)
for containing said powder enamel (S), in said
tray (20) being provided at least one lower blade
opening (21), extended transversely to the
aforementioned tile o ceramic plate (PL), for
gravity release of the aforementioned powder
glaze (S);

- a metering unit (3), arranged below said dis-
pensing means (2) and in which are provided: a
plurality of conveyor elements (30), arranged
side by side and oriented according to the direc-
tion of transport of said ceramic tile or plate (PL),
to define in their upper part a mobile resting sur-
face (31) of predetermined width, intended to
receive the powdered enamel (S) released by
said dispensing means (2) to form continuously
a layer (H) of said enamel powder (S); power
members (32), associated with each of said con-
veyor elements (30), which can be selectively
activated to impart a predetermined incremental
advance to the relative conveyor element (30),
such that a dosed quantity of enamel powder
(S) is induced to falling, by gravity, onto the un-
derlying ceramic tile or slab (PL) in transit with
suitably synchronized motion;

- an electronic processing unit (4), in which a
scheme corresponding to said drawing or dec-
oration (D) for said tile or ceramic plate (PL) is
stored in digital form;

- an actuation unit (5), controlled by said elec-
tronic processing unit (4), provided for stepping
each conveyor element (30) presentin said me-
tering unit (3), in phase relation with the advance
of the mentioned ceramic tile or plate (PL), to
deposit on the surface of said ceramic tile or
plate (PL) dosed quantities of powder glaze (S),
with the necessary thickness, in accordance
with the aforementioned drawing or decoration
scheme (D).

2. Applicator device according to the rev. 1, character-
ized in that in said electronic processing unit (4) said
drawing or decoration scheme (D) is represented in
the form of a matrix, in which the entire surface of
the aforementioned ceramic tile or plate (PL) is di-
vided into cells (C) of predetermined unit surface, in
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each of which the instructions for reproducing the
aforesaid predetermined drawing or decoration (D)
are recorded; the advancement speed of each afore-
mentioned conveyor element (30) being defined so
that in each of the aforementioned unit surface cells
(C) the expected quantity of enamel powder (S) is
deposited.

Applicator device according tothe rev. 1, character-
ized in that said plurality of conveyor elements (30)
is constituted by a series of belts (33), wound in a
closed loop on a respective pair of pulleys (34, 35),
mutually approached in sufficient numbers to cover
at least the width of said tile or ceramic slab (PL),
and by the fact that said mobile resting surface (31)
is constituted by the upper horizontal branches of
the aforementioned belts (33).

Applicator device according to the rev. 3, character-
ized in that said powermembers (32) are associated
with the pulley (35) downstream of each mentioned
pair, so that the upper horizontal branch of the re-
spective belt (33) is taut.

Applicator device according tothe rev. 1, character-
ized in that said plurality of conveyor elements (30)
is constituted by a drum (37) with a horizontal axis
formed by discs (38) side by side and mutually close
together, in a number sufficient to cover at least the
width of said tile or ceramic slab (PL), from the fact
that said mobile resting surface (31) is constituted
by an upper portion of the circumference of said drum
(37) and from the fact that said power members (32)
are associated with each of the same disks (38) .

Applicator device according tothe rev. 1, character-
ized in that between the aforementioned metering
unit (3) and the underlying ceramic tile or slab (PL)
there is an intermediate carpet (6) arranged horizon-
tally, equipped with actuating members independent
from those which actuate said conveyor elements
(30) and said conveyor line (T), said intermediate
belt (6) extending longitudinally for a length greater
than or equal to that of said ceramic tile or slab (PL),
intended to be operated in advance first in phase
relation with said group dispenser (3) to receive the
entire design or decoration (D) made up of the enam-
el powder (S) supplied by the same dispensing
means (2) onits upper branch (6S), and subsequent-
lyin phase relation with the aforementioned transport
line (T) of the ceramic tile or plate (PL), to transfer
said design or decoration (D) to the latter.

Applicator device according to the rev. 3, character-
ized in that it provides a collection plate (36), posi-
tioned immediately below said upper horizontal
branches of the belts (33) defining the aforemen-
tioned mobile support surface (31), intended to retain
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10.

any powder enamel (S) drawn between one belt and
the other, avoiding their deposit on the underlying
ceramic tile or plate (PL).

Applicator device according to the rev. 1, character-
ized in that in said metering unit (3) there is a par-
titioning device (7), associated with said plurality of
conveyor elements (30), in the zone of these where
the mentioned gravity drop of the dosed quantity of
enamel takes place powder (S), with said partitioning
device (7) equipped with at least one nozzle (70) for
ejection of compressed air for each of said conveyor
elements (30), which can be activated in phase re-
lation with the activation of the latter for reduce the
amount of falling enamel powder (S), directing an
excess part (Se) to a recovery tile (71) suitably
placed nearby.

Applicator device according to any one of the pre-
ceding claims, characterized in that said mobile
resting surface (31) has a width equal to or greater
than that of said ceramic tile or plate (PL).

Applicator device according to any one of the pre-
ceding claims, characterized in that said layer (H)
of powdered enamel (S), formed on the aforemen-
tioned mobile resting surface (31), has uniform thick-
ness.
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