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(54) METHOD AND DEVICE FOR CONTROLLING THE AMOUNT OF ENAMEL APPLIED ONTO 
CERAMIC TILES OR SLABS

(57) The method allows to control and keep within a
desired margin of tolerance the weight of enamel applied
per unit of surface on ceramic tiles or slabs (3), as well
as its distribution on the same, in a decoration station
(2), constantly checking the patterns (V) delivered by the
spray nozzles (5), which have a progressive wear, and
includes the following operational steps: periodic acqui-
sition of at least one image of each spray pattern (V);
evaluation of the nrightness of the image, in comparison
with predetermined reference values, the difference be-
tween said measured brightness value and said refer-

ence values allowing the identification of a variations in
density of the product emitted by said nozzle (5) and, as
a result, of the weight of product deposited per unit area.

When the first preset threshold value is exceeded,
at least one compensation action is activated, consisting
of an increase in the flow rate of the pump (P) that sup-
plies the nozzles (5) and/or an increase in the speed of
advancement of the ceramic tiles or slabs (3); beyond a
second threshold, the entire station is stopped for re-
placement of the nozzles (5).
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Description

DESCRIPTION OF THE INVENTION

[0001] The present invention relates to the technical
field of the ceramic industry, with particular reference to
the decoration process of ceramic tiles and/or slabs to
give their visible surface the desired chromatic and/or
graphic treatment.

PRIOR ART OF THE INVENTION

[0002] One of the most used of the above mentioned
decoration processes is carried out by spraying a ceramic
enamel on the tiles, which takes place in glazing cham-
bers served by belt conveyors, which feed the tiles mak-
ing them pass under the spraying nozzles inside.
[0003] In well-known chambers, also called multi-axis
chambers, the ceramic tiles or slabs are moved at a con-
stant forward speed by a conveyor, so as to enter, pass
through an array of spray nozzles arranged along the
same station in succession and finally exit.
[0004] Each nozzle, which usually sprays the same
colour as the others, is carried by a carriage, operated
by a translator moving in a direction crosswise to the
forward direction, with to-and-fro movements: The enam-
el is then applied by combining the two movements, the
tile advancement movement and the transversal move-
ment of the nozzles.
[0005] For a uniform result it is necessary that the tiles
advance under the nozzles with constant speed and with-
out stops, to avoid the formation of areas with the enamel
layer of different thickness.
[0006] The spray nozzles for this application are
equipped with a head having a calibrated hole, which
delivers the spray enamel with a fan-shaped jet.
[0007] The nozzle head is usually made of tungsten
carbide, to give better properties of resistance to abrasion
action exerted by the enamel ceramic, which, as known,
incorporates suspended glass particles that can quickly
erode even the hardest materials.
[0008] In fact, despite the use of this head, a nozzle of
this type has an average operating time of about six
hours, after which it must be replaced.
[0009] The abrasive action of the enamel on the cali-
brated hole of the nozzle causes progressive wear, in-
creasing its diameter. This causes an increase in the flow
rate of the product passing through the calibrated hole,
and changes the distribution of the product in the pattern.
In fact, the width of the pattern remains substantially un-
changed, but a greater quantity of product is conveyed
to the central part of the pattern itself compared to the
peripheral part, making its distribution uneven. There-
fore, a higher density of the product can be seen in the
central part of the pattern which visibly modifies its bright-
ness characteristics.
[0010] Due to nozzle wear, the quantity of enamel de-
posited on the ceramic tile or slab is also altered, which

tends to increase progressively, changing the final result
of the decoration until it produces, beyond certain limits,
waste tiles or slabs.
[0011] In other words, ceramic tiles or slabs produced
from when the nozzles are new to when they are to be
replaced, undergo a progressive increase in the layer of
enamel deposited thereon, so the weight of the latter, per
unit of surface area of the tile or slab, increases cporre-
spondingly.
[0012] Since the ceramic enamel is a rather expensive
material, the increase in its consumption represents an
economic waste that, for obvious reasons, should be as
much as possible limited.
[0013] A further drawback is that, as already men-
tioned, the distribution of the product across the pattern
is not homogeneous, but tends to increase in the central
part of the same. This leads to an accumulation of enamel
on the portions of the slab covered by the central part of
the pattern, which is greater than the portions covered
at both sides. These differences are visible on the fin-
ished product as unacceptable differences in colour, in
particular for high quality products, such as, generally,
for or large-format ceramic slabs or tiles.
[0014] In theory, the wear of each nozzle present is
homogeneous, but in practice it can be verified that over
the estimated duration of six hours a nozzle can wear
out more and another one wears less, thus creating un-
evenness in the application of the enamel, which can
generate product waste.
[0015] It is easy to understand, therefore, that even
with a scrupulous planning of replacement interventions,
having waste products, even in large numbers, cannot
be prevented with absolute certainty.
[0016] If the financial loss can be considered limited
for small tiles, it becomes very high in the case of large
ceramic slabs, of the order of a few square meters of
surface area, which are currently enjoying much success
in high-end ceramic production.
[0017] As it is easy to understand, the dimensions of
these slabs, in particular of the one in the advancement
direction, greatly increase the probability of production
waste in case of failure of even only one nozzle.
[0018] It should also be borne in mind that removing a
large defective sheet from the line is a fairly laborious
operation, which requires equipment and specialized
personnel, with a downtime that is by no means negligi-
ble; all this increases the already considerable economic
losses caused by the defective sheet(s) as such.
[0019] The same Applicant, with the aim of monitoring
in real time the operation of a decoration station for ce-
ramic tiles or slabs in order to avoid as much as possible
the production of waste, has filed an application for a
National Patent for Industrial Invention under the No.
102017000130704. This application protects an auxiliary
applicator device associated with a station for decorating
ceramic tiles or slabs, which provides for a plurality of
transversely mobile applicators, equipped with spray
nozzles.
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[0020] By means of video-cameras associated with
each of these nozzles, if one of them produces a pattern
that does not conform to a standard, stored in electronic
processing devices, this is immediately detected.
[0021] The spray nozzle in failure is stopped immedi-
ately and its action is replaced by an additional nozzle,
which until then has not been operational.
[0022] The stopped ordinary spray nozzle is replaced
or cleaned, depending on the type of defect found in the
respective spray pattern.
[0023] In this way, the decoration station does not have
to be stopped and the production of waste ceramic slabs
or tiles is considerably limited.

OBJECTS OF THE INVENTION

[0024] The object of this invention is to propose a meth-
od and a device for controlling, in real time and down-
stream of the applicators, the quantity of enamel applied
by each individual applicator on ceramic tiles or slabs in
a decoration station, so as to intervene promptly with
suitable actions when anomalies occur, and before such
anomalies give rise to the production of wastes.
[0025] A further object of the invention is to further im-
prove the homogeneity of enamel application on the dif-
ferent surface areas of the slab or tile, and thus to mini-
mize the percentage of waste.
[0026] Another object of the invention is to keep the
weight of enamel deposited per unit area of tiles or slabs
as constant as possible, both to avoid those with defec-
tive glazing and to limit the consumption of enamel.
[0027] Another object of the invention is to provide a
method that can be implemented in a simple way and
with a device easy to implement, with a reliable operation
and such that it can be installed even in existing decora-
tion stations, without major changes.

SUMMARY OF THE INVENTION

[0028] These and other objects are entirely achieved
by means of a method and device for controlling the quan-
tity of enamel applied to ceramic tiles or slabs in a dec-
oration station, said ceramic tiles or slabs being moved
by a conveyor, so that they enter the station, pass in
succession by at least one application device equipped
with a spray nozzle arranged in the same decoration sta-
tion and finally exit the station, said method comprising
the following operation steps:

- periodical acquisition of at least one image of the
spray pattern generated by the aforementioned at
least one spray nozzle;

- detection of at least one brightness value in said pat-
tern for each of said acquisitions, and comparison
of the detected value with predetermined reference
values, the difference between the detected bright-
ness value and said reference values identifying a
corresponding variations of density of a product emit-

ted by said nozzle and, correspondingly, of the
weight of the product per unit of surface applied by
said nozzle onto said ceramic tiles or slabs;

- activation of at least one action for compensating the
effect of said variation in density on the weight of the
product deposited on each surface unit when a first
predetermined threshold value is exceeded.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The characteristics of the present invention will
be evident from the following description of a preferred
embodiment of the method and device for controlling the
amount of enamel applied to ceramic tiles or slabs in a
decoration station, referred to in the summary, in accord-
ance with what is proposed in the claims and with the
help of the attached drawings, in which:

- Fig. 1 shows a schematic plan view of a decoration
station for ceramic tiles and slabs, with an associated
device for implementing the method in question;

- Fig. 2 shows, in a view similar to Fig. 1, an optional
step of the method, in which a replacement nozzle
temporarily replaces a defective stopped nozzle;

- Fig. 3 shows, in a magnified schematic lateral view,
a spray pattern generated by a new spray nozzle;

- Fig. 4 shows, in a view similar to Fig. 3, a spray pat-
tern at the limit of acceptable parameters.

DETAILED DESCRIPTION OF THE INVENTION

[0030] In the above figures, reference 1 indicates as a
whole a device that implements the method of the present
invention for controlling the quantity of enamel.
[0031] Device 1, described below, is associated with
a decoration station 2 for decorating ceramic tiles or slabs
3, intended for the application of ceramic enamel on the
latter.
[0032] The decoration station 2 is driven and controlled
by processing equipment 11, according to substantially
known techniques.
[0033] The ceramic tiles or slabs 3 are moved forward
by a conveyor 4, so as to enter the station, to move in
succession under one or more applicators equipped with
respective spray nozzles 5, arranged in the same station
2, and finally to exit. The conveyor 4 is powered with the
possibility of controlling the forward speed by suitably
interfacing it with the aforementioned processing equip-
ment 11.
[0034] The figures show a decoration station 2, in
which there is preferably a set of applicators with spray
nozzles 5 arranged in series, with each of them carried
by a carriage 6, driven by a reciprocating movement by
a shifter (not shown in detail) along a guide 7 extending
transversally to conveyor 4.
[0035] The applicators are supplied by a pump P, of
generally known type, for which pressure and/or flow rate
can be controlled.
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[0036] Usually, even if not necessarily, all the spray
nozzles 5 of the decoration station 2 deliver enamel of
the same colour; it is obviously possible that this deco-
ration station 2 is followed by another one, which adds
different colours or transparent enamels to the same tiles
or ceramic slabs 3, to complete a pre-established pattern.
[0037] The method according to the invention essen-
tially involves the execution of a sequence of operations
on the spraying pattern V generated by each spray nozzle
5, and possible activation of compensation operations,
consisting in the variation of at least one operating pa-
rameter of the decoration station 2, according to what
will be better detailed here below.
[0038] In particular, the method involves the periodic
acquisition of an image of the spraying pattern V during
normal decoration operations; advantageously, the
method involves the acquisition of an image at each op-
erating cycle of the back-and-forth run made by the spray-
ing nozzle 5.
[0039] Under normal operating situation, with nozzles
5 in perfect condition, a V pattern is created (see figure
3) with homogeneous product distribution characteristics
and with product density per unit of surface area as pre-
defined by the operational characteristics of pump P, and
in particular by its operation pressure and its overall flow
rate.
[0040] At least one brightness value is detected for
each of these acquisitions at one or more selected spots
in the V pattern; these values are compared with prede-
termined reference values.
[0041] It has been verified that, with the progressive
wear of the nozzle 5 and the consequent increase in di-
ameter of its dispensing hole, the product is dispensed
into the V pattern with progressive density variations in
different areas of the same pattern. In particular (see fig-
ure 4), a higher density is found in the central part of the
pattern V, and a corresponding lower density in the pe-
ripheral areas. These variations correspond to detecta-
ble variations in the brightness characteristics in different
areas of the pattern V, which are usually related to an
increase of brightness in areas with higher density. How-
ever, depending on the type and colour of the product
dispensed and/or the conditions of lighting, areas with
higher product density may be darker than those with
lower density.
[0042] In any case, with the difference in brightness
resulting from the wear of nozzle 5, and with the aid of
suitable computer program procedures operating in proc-
essor 11, respectively for measuring the brightness and
comparing the values being found with other reference
values, as well as with the use of suitable calculation
algorithms or tables, the indirect quantification of the
enamel density delivered by the corresponding spray
nozzle 5 is obtained, from which the weight of enamel
deposited per unit of surface on the underlying tile or
ceramic slab 3 can be calculated.
[0043] When the first preset threshold value for the
aforementioned difference in brightness is exceeded,

one or more actions are then activated to compensate
for the effect of this change in density on the product
weight per unit area and on the distribution of the product
on different areas of the surface. This first threshold value
is generally obtained empirically from experimental eval-
uations of the relationship between the variations in the
density of supply in the different areas of the pattern V -
and therefore in the luminosity of the same - and the
effect that this has on the variations in the weight of the
product deposited and on its distribution over the tile or
slab 3.
[0044] A preferred embodiment of the method involves
acquiring the brightness parameters of the spray pattern
V when a spray nozze 5 is new (Fig. 3), and using the
same parameters as predetermined reference values
with which to make the above comparison later.
[0045] The detection of the brightness in the pattern V
is carried out, preferably but not necessarily, near the
portion of the latter closest to the relative spray nozzle 5
in one or more spots, not highlighted in the figures as
they are not significant for the understanding of the in-
vention.
[0046] If the detection is made at more than one spot,
the comparison can be made, according to an initial em-
bodiment of the method, on the basis of a calculation of
the average of the differences between the values of
brightness detected compared to the default values for
these spots, to determine the activation, or not, of the
action, or actions, for compensation.
[0047] In a variant of the method, the compensation
action is triggered on the basis of exceeding, even at one
of the aforementioned spots, the threshold value set for
the latter.
[0048] The above compensation action, according to
the method, may include an appropriate correction, nor-
mally in increase, of the flow rate of the above mentioned
pump P, intended to feed the sprayer nozzle(s) 5 while
keeping the pressure constant; alternatively, or in com-
bination, the compensation action consists in the correc-
tion, also usually in increase, of the forward speed of
conveyor 4.
[0049] When the above mentioned difference in bright-
ness exceeds a second preset threshold value, greater
than the first one, for which there is no more possible
correction given by the increase of the pump P flow rate
and/or by the increase of the conveyor 4 advance speed,
the method provides for the stop of the applicator, with
suspension of the enamel supply by the relative spray
nozzle 5 and the replacement of the latter, as a necessary
compensation action.
[0050] In the presence of a plurality of said applicators,
and afte detecting similar results for all the relative spray
nozzles 5, according to the method all the spray nozzles
sare completely stopped, that is, of entire decoration sta-
tion 2 and the worn nozzles 5 are wholly replaced with a
new series.
[0051] Advantageously, the method involves stopping
for maintenance, or replacing, the spray nozzles 5 in their
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respective positions so as to be clear of the side of the
ceramic tiles or slabs 3, in transit within the station 2, thus
avoiding possible damage to the same (see Fig. 2).
[0052] The proposed method, in practice, is based on
the expected progressive wear of the spray nozzles 5,
mentioned in the introduction and which determines a
lack of homogeneity in the distribution of the enamel in
the pattern V generated, and in particular a greater ac-
cumulation in the central part thereof.
[0053] Without any action, there would be significant
changes in the density distribution within the pattern V.
In particular, if the pump P is regulated so as to maintain
a constant feed pressure, there is a gradual increase of
the enamel density in the central part of pattern V as the
graduated hole in the nozzle increases in diameter, and
an increase in the weight of enamel deposited per unit
area of ceramic tile or slab 3, with an uneven distribution
of the enamel on the different areas of the slab affected
by pattern V; beyond a certain degree of variation of these
parameters, the slab would be discarded.
[0054] By monitoring with high frequency the bright-
ness of the pattern V, whose brightness decreases with
decreasing density and vice versa, the application pa-
rameters of the ceramic enamel and also the state of
wear of the nozzles 5 are controlled in progress.
[0055] When the differences in density in the generat-
ed pattern V are even greater (see Fig. 4, in which areas
of pattern V1 ,V2 with different brightness characteristics
are highlighted), as compared to the pattern initially pro-
duced by a new nozzle 5 (Fig. 3), the necessary increase
in flow rate made by acting on pump P would cause an
increase in the weight of enamel per unit area no longer
within the permitted values, so it is necessary to intervene
in a dual way, simultaneously increasing also the forward
speed of conveyor 4.
[0056] It is understood that the compensation actions
described above can also be carried out independently
of each other, depending on specific design or manage-
ment needs of the decoration station 2.
[0057] Beyond a certain preset wear value of nozzle
5, with a pattern V no longer conforming to prefixed stand-
ard, the above corrective actions are no longer sufficient;
so it becomes imperative to stop either the individual ap-
plicator with the nozzle 5 worn out, or all applicators and
related nozzles 5, to allow replacement before you have
to produce waste tiles or slabs.
[0058] For small variations with respect to the preset
values, it is also possible to simply compensate for the
variations in the flow rate of the individual nozzle 5 by
increasing the measured proportion of the flow rate of
pump P, and re-setting the density value, while remaining
within the tolerance for the weight of enamel allowed per
unit area and application homogeneity.
[0059] The device 1 mentioned above, for the imple-
mentation of the method described above, comprises a
plurality of 10 video-cameras, at a rate of at least one for
each of these spray nozzles 5.
[0060] The video-cameras 10 are located inside the

decoration station 2, next to conveyor 4, and are suitable
for taking real time images of the corresponding spraying
patterns V generated by the 5 spraying nozzles, prefer-
ably for each of the back-and-forth operating cycles per-
formed by the latter, in order to measure the brightness
parameters.
[0061] The above mentioned electronic processing
equipment 11 are interfaced to the video-cameras 10,
and consist of a dedicated computer, or include the same
computer used to control the station 2, for the acquisition
of the images being taken. These images are appropri-
ately processed according to predetermined calculation
algorithms, to quantify the enamel density delivered by
the relative spray nozzle 5 and determine, consequently,
the weight of the same enamel deposited, per unit area,
on the ceramic tiles or slabs 3.
[0062] In addition, the computer 11 is conveniently in-
terfaced, according to known techniques, to the transport
drive and/or the control of pump P.
[0063] The decoration station 2 is equipped with light-
ing elements 12 that make the respective spray pattern
V visible to each of these video-cameras 10 in the best
possible way.
[0064] According to a first design solution, as shown
in the figures, the lighting elements 10 are so arranged
that said spraying patterns V are illuminated on the front
side, with respect to the video-cameras 10, so that the
brightness parameters are obtained due to light reflec-
tion.
[0065] According to another design solution, not
shown herein, the lighting elements 12 are so arranged
that said spraying patterns V are illuminated from the
back side, with respect to the video-cameras 10, so that
the brightness parameters are obtained due to light trans-
mission.
[0066] According to the technical teaching contained
in the patent application owned by the same Applicant,
mentioned in the introduction, a device 1 includes advan-
tageously an additional spray nozzle 50, associated with
a corresponding trolley 6 and controlled by a correspond-
ing video-camera 10S.
[0067] The additional spray nozzle 50 is kept inopera-
tive when all other spray nozzles 5 are operating properly
(Fig. 1).
[0068] When a condition occurs, in which one sprayer
nozzle 5 needs to be replaced, a further operation step
of the method is allowed, in which the defective sprayer
nozzle 5 is deactivated and stopped while, simultaneous-
ly, the additional sprayer nozzle 50 is activated, to replace
the operation of the other (Fig. 2).
[0069] In this way, ceramic tiles or slabs 3 can continue
to pass through and be enameld regularly, without the
risk of any damage.
[0070] The above description clearly shows the spe-
cific characteristics of the operating method in question,
as well as the device that implements it, in particular to
control and maintain the weight of enamel applied per
unit of surface on tiles or ceramic slabs in a decoration
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station within desired ranges of tolerance, constantly
checking the patterns delivered by the spray nozzles and
promptly implementing compensation actions to restore
the correct values, until replacement of the nozzles due
to excessive wear becomes unavoidable.
[0071] Preferred compensation actions according to
the invention advantageously include adjusting the trans-
port speed 4, adjusting the delivery parameters of pump
P, and/or replacing the nozzle 5 which is no longer within
the acceptable operating range.
[0072] Advantageously, therefore, the production of
ceramic tiles or slabs obtained during the working life of
a set of spray nozzles has a weight of enamel deposited
per unit of surface almost constant and corresponding to
optimal values.
[0073] Thanks to this, the quality of production is in-
creased, overall, the probability of waste is reduced and,
at the same time, waste of expensive ceramic enamels
is avoided.
[0074] The proposed method can be implemented in
a simple and effective way and with a device easy to
implement, with a reliable operation and such that it can
be installed even in existing decoration stations, without
substantial changes.
[0075] A further benefit, in order to avoid defective tiles
or slabs, at the same time stopping the production as
little as possible, is given by the additional nozzle, which
allows the stopped nozzle to be replaced or its correct
functioning to be restored, while keeping the decoration
station in regular operation.
[0076] It is understood, however, that what is described
above has an illustrative value and does not limit the in-
vention, therefore any variants of detail that may be nec-
essary for technical and/or functional reasons, both in
the method and in the device, are considered from now
on to fall within the same protective scope defined by the
claims below.

Claims

1. Method for controlling the amount of enamel applied
onto ceramic tiles or slabs in a decoration station (2),
said ceramic tiles or slabs (3) being moved by a con-
veyor (4), so that they enter said station, pass in suc-
cession by at least one application device equipped
with a spray nozzle (5) arranged in the same station
(2) and finally exit said station, said method being
characterized by including the following operative
steps:

- periodical acquisition of at least one image of
the spray pattern (V) generated by the afore-
mentioned at least one spray nozzle (5);
- the detection of at least one brightness value
in said pattern (V) for each of said acquisitions,
and comparison of the detected value with pre-
determined reference values, the difference be-

tween the detected brightness value and said
reference values identifying a corresponding
variations of density of a product emitted by said
nozzle (5) and, correspondingly, of the weight
of the product per unit of surface applied by said
nozzle (5) onto said ceramic tiles or slabs (3);
- activation of at least one action for compensat-
ing the effect of said variation in density on the
weight of the product deposited on each unit of
surface when a first predetermined threshold
value is exceeded, said action for compensating
comprising the variation of at least one operating
parameter of said decoration station (2).

2. Method according to the claim 1, characterised in
that said detection of at least one brightness value
in said pattern (V) is carried out near a portion of the
latter as close as possible to the aforementioned
spray nozzle (5).

3. Method according to the claim 1, characterised in
that said brightness detection in said pattern (V) is
carried out at different spots of the same and in that
said action of compensating is activated on the basis
of a calculation of the average of the differences be-
tween the brightness values detected with respect
to predetermined values for said spots.

4. Method according to the claim 1, characterised in
that said brightness detection in said pattern (V) is
carried out at different spots of the same and in that
said action of compensating is activated on the basis
of said first threshold value being exceeded, even in
only one of said spots.

5. Method according to the claim 1 or 2 or 3 or 4, char-
acterised in that said action of compensating con-
sists in the correction of the flow rate of a pump (P)
designed to feed said at least one spray nozzle (5).

6. Method according to the claim 1 or 2 or 3 or 4, char-
acterised in that said action of compensating con-
sists in correcting the forward rate of said conveyor
(4).

7. Method according to the claim 1 or 2 or 3 or 4, char-
acterised in that said action of compensating im-
plies stopping one said application device when a
second predetermined threshold value, greater than
the first threshold value, is exceeded for that appli-
cation device, including suspension of enamel sup-
ply by the relative spray nozzle (5), as well as when
the latter is replaced.

8. Method according to the claim 1 or 2 or 3 or 4, char-
acterised in that said action of compensating im-
plies stopping all the aforementioned application de-
vices and complete replacement of the relative spray
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nozzles (5) when a second predetermined threshold
value, greater than the first one, is exceeded.

9. Method according to the claim 1, characterised by
including acquisition of brightness parameters of the
spray pattern (V) when said at least one spray nozzle
(5) is new, and using the same parameters to define
said predetermined reference values with which the
aforementioned comparison is subsequently to be
carried out.

10. Device for controlling the amount of enamel applied
onto ceramic tiles or slabs in a decoration station (2),
said ceramic tiles or slabs (3) being moved by a con-
veyor (4), in said station through at least one appli-
cation device provided with a spray nozzle (5), ar-
ranged in the same decoration station (2) and sup-
plied by at least one pump (P), said device (1) being
characterized by including:

- a plurality of video cameras (10), with at least
one of them for each of said spray nozzles (5),
designed to take, in real time, images concern-
ing the spray pattern (V) generated by the rela-
tive spray nozzle (5) in each of the back and
forth operating cycles performed by the latter;
- electronic processing means (11), destined to
acquire the digital images taken during each cy-
cle by each of said video cameras (10);
- a procedure for detecting the brightness of the
said spray pattern (V), for each image and in at
least one spot of the mentioned pattern (V), the
procedure being stored in said electronic
processing means (11) and designed to process
each image according to predetermined calcu-
lation algorithms in order to quantify the enamel
density delivered by the relative spray nozzle
(5);
- a procedure for comparing said brightness val-
ues with reference values, stored in said elec-
tronic processing means (11), in order to identify
intervention thresholds as a function of differ-
ences detected between said brightness values
and said reference values;
- means for controlling operation of said convey-
or (4) and/or said pump (P), designed to com-
pensate variations of density in said enamel de-
livered by applying corresponding variations of
operating parameters of said conveyor (4)
and/or pump (P).

11. A device according to claim 10, characterized by
providing, lighting members (12) provided in said
decoration station (2) and capable of making visible
the respective spray pattern (V) to each of said cam-
eras (10).

12. A device according to claim 11, characterised in

that said lighting members (12) are so arranged that
said spraying patterns (V) are illuminated on the front
side, with respect to said cameras (10), so that the
above mentioned brightness parameters are ob-
tained due to light reflection.

13. A device according to claim 11, characterised in
that said lighting members (12) are so arranged that
said spraying patterns (V) are illuminated on the rear
side, with respect to said cameras (10), so that the
above mentioned brightness parameters are ob-
tained due to light transmission.

11 12 



EP 3 517 267 A1

8



EP 3 517 267 A1

9



EP 3 517 267 A1

10

5

10

15

20

25

30

35

40

45

50

55



EP 3 517 267 A1

11

5

10

15

20

25

30

35

40

45

50

55



EP 3 517 267 A1

12

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 102017000130704 A [0019]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

