EP 4 321 258 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
14.02.2024 Bulletin 2024/07

(21) Application number: 23190586.0

(22) Date of filing: 09.08.2023

(11) EP 4 321 258 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):

(52)

BO5B 15/20 (2018.01)
B28B 11/00 (2006.01)
B41J 2/04 (2006.01)

BO5B 1/30 (200607
BO5B 15/50(2018.0%
BO5B 13/02 (200607

Cooperative Patent Classification (CPC):
B05B 13/0207; BO5B 1/3046; B0O5B 15/20;
B05B 15/50; B28B 11/001; B41J 2/04;
B41J 2202/05

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC ME MKMT NL

NO PL PT RO RS SE SI SK SM TR
Designated Extension States:

BA

Designated Validation States:

KH MA MD TN

(30) Priority: 12.08.2022 1T 202200017310

(71) Applicant: Tecnocer Italia S.r.l.

41042 Fiorano Modenese (MO) (IT)

(72) Inventor: BOTTI, Luca

41042 Fiorano Modenese (MO) (IT)

(74) Representative: Zoli, Filippo

Brunacci & Partners S.r.l.
Via Pietro Giardini, 625
41125 Modena (IT)

(54)

(57)  The piece of equipment (1) for glazing manufac-
tured articles comprises:

- one base frame (2);

- one line of forward movement (3) adapted to move at
least one manufactured article (M) to be decorated;

- one main body (4) arranged on top of the line of forward
movement (3) and made hollow to define one inner cham-
ber (4a) for the collection of liquid glaze to be applied
onto the manufactured article (M), wherein the inner

Fig.d "
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chamber (4a) is provided with one feeding opening (5)
of the liquid glaze and with a plurality of orifices (6) for
dispensing the liquid glaze connected to the feeding
opening (5);

- one adjustment assembly (8, 11) of the dispensing of
the liquid glaze from the orifices (6);

- vibration means (16) associated with the main body (4)
and which can be activated to set the latter in vibration.
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Description
Technical Field

[0001] The present invention relates to a piece of
equipment for glazing manufactured articles, particularly
ceramic manufactured articles of the tile type.

Background Art

[0002] A variety of equipment for the application of
glaze to tiles are known in the ceramic industry.

[0003] These comprise afirstknown type of equipment
called, in technical jargon, "bell", which allows the forma-
tion of a glaze film under which the tile is made to pass.
[0004] This first type has some drawbacks.

[0005] First of all, it involves the heavy use of glaze to
maintain the continuity of the film which, in addition to
having high costs and giving rise to considerable material
waste, also results in a significant increase in the weight
of the tile.

[0006] For this reason, the use of the bell is found to
be unsuitable to glazing tiles made by means of the sin-
gle-firing process which are known to require a small
amount and weight of glaze.

[0007] Another drawback of this first known piece of
equipment is the difficulty of applying the glaze evenly
on the tiles.

[0008] In fact, the amount of glaze applied is greatest
at the edges of the tile and least in the central area.
[0009] Last but not least, in order to cover the entire
surface of the tile, the film defined by the bell must have
greater extension than the tile itself, which results in a
large waste of material.

[0010] A second type of equipment known in the ce-
ramic industry involves glazing by means of a series of
nozzles which are adapted to dispense strips of glaze of
equal width onto the manufactured article.

[0011] In doing so, the adjacent strips join together to
define a substantially homogeneous layer of glaze.
[0012] In addition, in order to adjust the frequency of
glaze dispensing, each of these nozzles is generally pro-
vided with a relevant plug, which can be electronically
controlled, adapted to selectively open/close a relevant
glaze outlet port.

[0013] Although this technical expedient makes it pos-
sible to reduce the waste of dispensed liquid glaze, this
second type of known equipment also has several draw-
backs, among which it is possible to mention the fact that
the glaze thus applied has shading, in the areas where
the dispensed strips join, which ends up undermining the
quality and aesthetic performance ofthe finished product.
[0014] A third type of known equipment, operating ac-
cording to a methodology known by the technical term
of "airless", involves the application of glaze by means
of misting.

[0015] In this case, the misting of liquid glaze is by
means of a plurality of nozzles arranged within relevant
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glazing booths.

[0016] This third type also has some drawbacks.
[0017] Similar to the bell-type piece of equipment, in
fact, even those operating according to airless method-
ology result in a high waste of material, as much as 50%
of that dispensed, which remains in suspension inside
the relevant booth.

[0018] For this reason, most of the booths to date used
for this glazing methodology are provided with a special
suction system provided with one or more filters precisely
adapted to prevent the dispersion of misted glaze parti-
cles into the atmosphere.

[0019] Thisfactgivesrise, however, to additional draw-
backs related to the disposal of the glaze accumulated
in the filters.

[0020] Still another drawback of this third type of piece
of equipment consists in the fact that applying the glaze
evenly on the surface to be covered is quite difficult in
the case of medium to large-sized tiles.

[0021] Still other equipment is provided by patent doc-
uments US 2003/230647 and DE 4416747. The equip-
ment described by these documents involves a hollow
body provided with a plurality of orifices for the outflow
of glaze and within which a rotating roller is housed; as
a result of its rotation, the roller allows or prevents the
outflow of the glaze contained in the hollow body.
[0022] However, these devices also have drawbacks,
as they do not allow for even application of the glaze on
the manufactured articles to be decorated.

Description of the Invention

[0023] The main aim of the present invention is to de-
vise a piece of equipment for glazing manufactured arti-
cles to evenly distribute glaze over the surface of the
relevant manufactured articles, thus achieving a high sur-
face quality.

[0024] Within this task, one object of the present in-
vention is to make a piece of equipment for glazing man-
ufactured articles which allows easy and flexible man-
agement of the amplitude, frequency and position of the
dispensed glaze.

[0025] Another object of the present invention is to
make a piece of equipment for glazing manufactured ar-
ticles that allows minimizing the waste of material.
[0026] Still one object of the present invention is to de-
vise a piece of equipment for glazing manufactured arti-
cles that does not require the use of vacuum systems to
dispose of the glaze particles that remain in the air as a
result of its application.

[0027] Not the least object of the present invention is
to devise a piece of equipment for glazing manufactured
articles with high productivity and efficiency.

[0028] Another object of the present invention is to de-
vise a piece of equipment for glazing manufactured arti-
cles that can overcome the aforementioned drawbacks
of the prior art within the framework of a simple, rational,
easy and effective to use as well as affordable solution.
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[0029] The aforementioned objects are achieved by
this piece of equipment for glazing manufactured articles
having the characteristics of claim 1.

Brief Description of the Drawings

[0030] Other characteristics and advantages of the
present invention will become more apparent from the
description of a preferred, but not exclusive, embodiment
of a piece of equipment for glazing manufactured articles,
illustrated by way of an indicative, yet non-limiting exam-
ple, in the accompanying tables of drawings in which:

Figure 1 is an axonometric, overall view of the equip-
ment according to the invention;

Figure 2 is an axonometric, detailed view of a part
of the equipment according to the invention;

Figure 3 and Figure 4 are cross-sectional views of
the same part in Figure 2 in two different operating
configurations;

Figure 5 is a longitudinal cross-sectional view of the
part in Figure 2 in an alternative embodiment.

Embodiments of the Invention

[0031] With particular reference to these figures, ref-
erence numeral 1 globally denotes a piece of equipment
for glazing manufactured articles.

[0032] In this regard, it is specified that, within the
scope of this disclosure, the use of the term "manufac-
tured articles" preferably refers to slab-shaped semi-fin-
ished products made of ceramic material, particularly of
the ceramic tile type.

[0033] It cannot, however, be ruled out that the same
term can also be used to denote slab-shaped semi-fin-
ished products made of different material, e.g. marble,
stone or other materials still known to the expert in the
field.

[0034] Having specified this, the piece of equipment 1
for glazing manufactured articles comprises, first of all:

- atleastonebase frame 2 for resting onto the ground;

- atleast one line of forward movement 3 associated
with the base frame 2 and adapted to move at least
one manufactured article M to be decorated along
at least one direction of forward movement A;

- atleast one main body 4 arranged on top of the line
of forward movement 3 and made hollow to define
at least one inner chamber 4a for the collection of
liquid glaze to be applied onto the manufactured ar-
ticle M, wherein such inner chamber 4a is provided
with at least one feeding opening 5 of the liquid glaze
and with a plurality of orifices 6 for dispensing the
liquid glaze connected to the feeding opening 5.

[0035] Detailing more about the main body 4 it is good
to specify that it has elongated conformation.
[0036] More specifically, the main body 4 has substan-
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tially prismatic conformation.

[0037] Again,themainbody4 is developedtransverse-
ly with respect to the direction of forward movement A.
[0038] More precisely, the main body 4 is arranged or-
thogonally with respect to the direction of forward move-
ment A.

[0039] Conveniently, the piece of equipment compris-
es at least one bar element 7 associated with the main
body 4 in a removable manner and provided with the
orifices 6.

[0040] The bar element 7 is particularly installable on
the lower face of the main body 4, that is, on that facing
the line of forward movement 3.

[0041] Indetail, the barelement7is made atleast part-
ly of stainless steel.

[0042] It is important to note that providing a bar ele-
ment 7 which is associated in a removable manner with
the main body 4 and, therefore, removable from the latter
when necessary, makesit possible to greatly simplify and
accelerate any operations of cleaning the orifices 6, thus
reducing downtime with respect to the state of the art
mentioned above.

[0043] In this regard, the piece of equipment 1 com-
prises a plurality of bar elements 7, at least one of the
bar elements 7 being provided with a different number
of orifices 6 from at least another bar element 7.

[0044] In actual facts, the bar elements 7 are remova-
ble from the main body 4 and are interchangeable with
each other.

[0045] This factturnsouttobe a particularly convenient
technical expedient since it allows the number of orifices
6 from which to dispense the liquid glaze to be varied in
a completely intuitive and easy manner.

[0046] In other words, it is possible to glaze manufac-
tured articles M of even very different sizes simply by
installing on the main body 4, the bar element 7 provided
with the number of orifices 6 corresponding to the afore-
mentioned size.

[0047] Itis easy to appreciate how this allows obtaining
a piece of equipment 1 that is particularly versatile and
efficient in its use.

[0048] Advantageously, each barelement?7 comprises
a plurality of dispensing needles of the liquid glaze, not
shown in the figures, which are arranged parallel to each
other and on each of which a relevant orifice 6 is formed.
[0049] The use of dispensing needles enables precise
and timely control of the liquid glaze dispensing, distrib-
uting it dropwise onto the manufactured articles M in the
form of droplets of predefined size.

[0050] By doing so, the dispensed liquid glaze can be
kept in laminar flow, benefiting the quality of the glaze
made.

[0051] That said, however, the possibility of making
bar elements 7 that are structurally different and, in par-
ticular, lacking the aforementioned dispensing needles
cannotbe ruled out; in this case, for example, the orifices
6 can be obtained directly on the bar element 7.

[0052] Concerningthe feedingopening 5, itis specified
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that the main body 4 is preferably provided with two of
them, arranged on opposite sides of each other.

[0053] Providing two feeding openings 5 allows, in fact,
recirculation of the liquid glaze through the inner chamber
4a, so as to avoid sedimentation phenomena within it.
[0054] It is easy to appreciate, however, that the
number of feeding openings 5 can be varied at will and
can, e.g., be greater than two or equal to one.

[0055] Conveniently, the orifices 6 are aligned with
each other along at least one axis of alignment B to de-
fine, on the main body 4, at least one row of orifices 6.
[0056] Specifically, the axis of alignment B is arranged
transversely with respect to the direction of forward
movement A.

[0057] More specifically, the axis of alignment B is ar-
ranged orthogonally to the direction of forward movement
A.

[0058] In a particular embodiment, not shown in the
figures, the orifices 6 are arranged aligned to define a
plurality of rows running along relevant axes of alignment
B which are parallel to each other, where the orifices 6
aligned with each other along a relevant axis of alignment
B are arranged offset from each other, along the direction
of forward movement A, with respect to the orifices 6
aligned along another axis of alignment B.

[0059] As clearly visible in Figure 2, the feeding open-
ing 5 and the row of orifices 6 are arranged on the main
body 4 in opposite positions to each other.

[0060] Specifically, the feeding opening 5 is arranged
on top of the main body 4 (i.e., on the face of main body
4 away from the line of forward movement 3) while the
row of orifices 6 is arranged below on the main body 4
(i.e., on the face of the main body 4 towards the line of
forward movement 3) to allow the liquid glaze to be dis-
pensed on the manufactured articles M carried along the
latter.

[0061] Optionally, the piece of equipment 1 comprises
at least one pulsing device 20, associated with the main
body 4 and adapted to set the latter in high-frequency
vibration, e.g. at frequencies above 10 Khz.

[0062] According to the preferred embodiment, the
pulsing device 20 is of the type of an ultrasonic transduc-
er, e.g. of the type of a sonotrode.

[0063] In detail, the pulsing device 20 is adapted to
vibrate and, thus, agitate the liquid glaze contained in the
inner chamber4a, causing any microbubbles in the same
to burst.

[0064] It is clear that, tanks to the pulsing device 20,
the risks of sedimentation of the liquid glaze on the ori-
fices 6 are greatly reduced compared to the prior art and,
with them, the possibility of liquid glaze even partly plug-
ging the orifices themselves.

[0065] Providing for a pulsing device 20 turns out,
therefore, to be a particularly advantageous technical ex-
pedient to keep the orifices 6 clean, so as to increase the
reliability of use of the piece of equipment 1 and facilitate
the outflow of the glaze from them.

[0066] In addition, the piece of equipment 1 comprises
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atleast one adjustmentassembily 8, 11 for the dispensing
of the liquid glaze from the orifices 6.

[0067] Going into detail, the adjustment assembly 8,
11 comprises at least one plugging body 8 arranged in-
side the inner chamber 4a and associated with at least
one respective orifice 6.

[0068] Inthe presentcase, the plugging body 8 is mov-
able between at least one opening position (Figure 3),
wherein itis raised with respect to the orifice 6 and allows
dispensing the liquid glaze therefrom, and at least one
closing position (Figure 4), wherein it is superimposed
on the orifice 6 and prevents the liquid glaze from being
dispensed therefrom.

[0069] In actual facts, the plugging body 8 selectively
allows or prevents the liquid glaze dispensing from the
orifice 6 depending on whether tis in the opening position
or in the closing position, respectively.

[0070] Specifically, the plugging body 8 comprises at
least one stem 8a and at least one closure element 8b
associated with one end of the stem 8a and adapted to
plug the orifice 6, the stem 8a being fitted in a sliding
manner through a port 9 formed on the main body 4 (see
Figure 3 and 4).

[0071] As can be seen, the closure element 8b is as-
sociated with the lower end of the stem 8a (i.e., the one
of the two arranged at the shorter distance from the orifice
6).

[0072] It should be pointed out, in fact, that some of
the liquid glaze in the inner chamber 4a can, under certain
operational circumstances, go inside the port 9 and risk,
once it dries up inside, plugging it, hindering the proper
movement of the plugging body 8.

[0073] Precisely in this regard, the piece of equipment
1 comprises at least one flexible membrane 21 arranged
sealed in the inner chamber 4a and associated with the
stem 8a so as to insulate the port 9 from the liquid glaze
contained in the inner chamber 4a.

[0074] Thus, the flexible membrane 21 allows the re-
tention of the liquid glaze in the inner chamber 4a, pre-
venting it from entering the port 9 and, consequently,
avoiding possible failure of the piece of equipment 1 due
to the seizure of the plugging body 8 in the port 9.
[0075] Advantageously, the adjustment assembly 8,
11 comprises command means 11 of the displacement
of the plugging body 8 between the opening position and
the closure position.

[0076] In detail, the command means 11 comprise at
least one eccentric 12 associated with the plugging body
8 and rotatable around at least one axis of adjustment to
move the plugging body 8 between the opening position
and the closing position.

[0077] To be precise, the axis of adjustment is sub-
stantially parallel to the axis of alignment B.

[0078] In other words, the axis of adjustment is sub-
stantially perpendicular to the direction of forward move-
ment A.

[0079] Preferably, the eccentric 12 is arranged where
one end of the plugging body 8 is located.



7 EP 4 321 258 A1 8

[0080] Specifically, the eccentric 12 is associated with
the upper end (i.e., the one of the two arranged furthest
from the orifice 6) of the stem 8a.

[0081] In actual facts, the eccentric 12 and the closure
element 8b are arranged at opposite ends of the stem 8a.
[0082] The rotation of the eccentric 12 around the axis
of adjustment, therefore, allows sufficient force to be ex-
erted on the plugging body 8 to push it from the opening
position to the closing position, thus plugging the orifice
6 and preventing the dispensing of the liquid glaze there-
from.

[0083] Conveniently, the command means 11 com-
prise elastic means 13 associated with the plugging body
8 and adapted to counteract the displacement of the plug-
ging body 8 from the lowered position to the raised po-
sition.

[0084] In the present case, the elastic means 13 have
a first end, locked together with the plugging body 8 and
a second end, opposite the first end, stopping against a
relevant stopping surface 4b of the main body 4.

[0085] Specifically, the stopping surface 4bis arranged
on top of the first end, so the elastic means 13 are com-
pressed where the plugging body 8 switches from the
lowered position to the raised position and are decom-
pressed where the plugging body 8 switches from the
raised position to the lowered position.

[0086] In other words, the elastic means 13 exert a
resistant force on the plugging body 8 to the switch of
the same from the lowered position to the raised position
while they are adapted to push it towards the lowered
position.

[0087] Specifically, the elastic means 13 consist of one
or more coil springs of the compression type.

[0088] Havingdescribed the embodimentshown inthe
figures of the command means 11, it is pointed out that
the same can be made in a different manner than what
has just been stated.

[0089] Forexample, the possibility cannot be ruled out
of providing command means 11 of the piezoelectric type
or other types still known to the expert in the field that
allow, however, adequate movement of the plugging
body 8 between the lowered position and the raised po-
sition.

[0090] Itis specified, in this regard, that the main body
4 may comprise a single plugging body 8 which is asso-
ciated with each of the orifices 6 and is adapted to close
the latter at the same time.

[0091] Thus, in this case, the liquid glaze is dispensed
simultaneously through all the orifices 6 when the plug-
ging body 8 is in the raised position.

[0092] Similarly, the dispensing of liquid glaze does
not occur (i.e., itis simultaneously cut off from all orifices
6) when the plugging body 8 is in the lowered position.
[0093] In other words, there are two modes of opera-
tion of the piece of equipment 1 in this case; one consist-
ing in the simultaneous dispensing of the liquid glaze
itself from each orifice 6, and the other consisting of its
total and simultaneous stop.
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[0094] A piece of equipment 1 working with the mode
of operation just described is particularly convenient in
the operational cases where the manufactured articles
M are of the fixed size, that is, they are provided with
substantially equal surface dimensions to each other.
[0095] Asanalternative to this first case, the main body
4 may comprise a plurality of plugging bodies 8, each
associated with at least one respective orifice 6.

[0096] Specifically, the command means 11 are, in this
case, associated with a plurality of plugging bodies 8 sep-
arate from each other and adapted to command the dis-
placement thereof between their relevant opening posi-
tion and closing position independently of each other.
[0097] This means that the dispensing of the liquid
glaze from the orifices 6 can be partialized, that is, it can
occur from one or more orifices 6 and be prevented, at
the same time, from the other orifices 6.

[0098] In this way it is possible to adjust the area cov-
ered by the liquid glaze dropping from the orifices 6 de-
pending on the number of orifices from which the liquid
glaze itself is dispensed.

[0099] This type of operation is particularly convenient
in operational cases wherein the manufactured articles
M are of variable size, that is, they are provided with
variable surface dimensions.

[0100] Conveniently, the piece of equipment 1 com-
prises:

- at least one electronic control unit 14 operationally
connected to the command means 11 and config-
ured to adjust the operation thereof; and

- atleast one detection device 15 which is operation-
ally connected to the electronic control unit 14 and
is configured to detect the presence of at least one
manufactured article M along the line of forward
movement 3 and to send, as a result of such detec-
tion, at least one presence/absence signal of the
manufactured article M to the electronic control unit
14, the latter commanding the command means 11
to allow/prevent the dispensing of liquid glaze from
the orifices 6 depending on the reception of the pres-
ence/absence signal.

[0101] Inotherwords, the electronic control unit 14 ad-
justs the command means 11 so that the liquid glaze can
be dispensed if the detection device 15 detects the pres-
ence of a manufactured article M along the line of forward
movement 3.

[0102] Similarly, the electronic control unit 14 adjusts
the command means 11 so as to stop the dispensing of
liquid glaze in case the detection device 15 does not de-
tect the presence of any manufactured article M along
the line of forward movement 3.

[0103] In this regard, the detection device 15 is pref-
erably of the type of a photocell, but it cannot be ruled
out that it may be of a different type known to the expert
in the field as long as it allows, however, to efficiently
detect the presence/absence of the manufactured arti-
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cles M along the line of forward movement 3.

[0104] Conveniently, the detection device 15 can also
be configured to detect the size of the manufactured ar-
ticles M conveyed along the line of forward movement 3.
[0105] In this sense, depending on the dimensions de-
tected by the detection device 15, the electronic control
unit 14 operates on the command means 11 so as to
control the number of plugging bodies 8 required so that
the glaze flowing out of the orifices 6 covers the entire
surface of the manufactured articles M to be decorated.
[0106] In all cases, it is easy to appreciate how this
technical expedient allows the piece of equipment 1 to
glaze manufactured articles M of somewhat variable siz-
es quite efficiently, making it extremely versatile in their
use.

[0107] Conveniently, the electronic control unit 14 can
be configured to allow the adjustment of the pressure
and/or frequency of the liquid glaze dropping from the
orifices 6.

[0108] In this sense, the plugging body 8 can be made
to move alternately between the raised position and the
lowered position at variable speeds, thus allowing even
finer adjustment of the amount of glaze dispensed from
the orifices 6.

[0109] Conveniently, the piece of equipment 1 com-
prises at least one sensor device, not shown in the fig-
ures, which is associated with the main body 4 and is
configured to detect any plugging of the orifices 6.
[0110] Specifically, the sensor device is operationally
connected to the electronic control unit 14, the latter being
configured to allow the interruption of the dispensing of
the liquid glaze from the plugged orifices 6.

[0111] Specifically, the sensor device is of the type of
a pressure and flow sensor, but it cannot be ruled out
that it may be of the type of a different sensor known to
the expert in the field and able to effectively detect any
plugging of the orifices 6.

[0112] It is good to highlight the fact that providing a
sensor device makes it possible to promptly interrupt the
dispensing of liquid glaze from any plugged orifices 6
and, in so doing, further minimize the possibility of failure
of the piece of equipment 1, increasing even more its
operational efficiency.

[0113] According to the invention, the piece of equip-
ment 1 comprises vibration means 16 associated with
the main body 4 and which can be activated to set the
latter in vibration, moving it along at least one direction
of agitation C.

[0114] In particular, the direction of agitation C has at
least one component perpendicular to the direction of
forward movement A.

[0115] The direction of agitation C comprises at least
one component substantially parallel to the axis of align-
ment B.

[0116] In accordance with a first embodiment shown
in Figure 1, the direction of agitation C has a single non-
zero component which is arranged substantially orthog-
onal to the direction of forward movement A.
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[0117] In other words, the direction of agitation C is
arranged substantially perpendicular to the direction of
forward movement A.

[0118] In accordance with a second embodiment, al-
ternative to the previous one, the direction of agitation C
has a first component perpendicular to the direction of
forward movement A and a second component parallel
to the direction of forward movement A.

[0119] Thus, in this case, the direction of agitation C
resulting from the combination of the individual compo-
nents is arranged inclined, that is, at an angle other than
90°, with respect to the direction of forward movement A.
[0120] In addition, the direction of agitation C can be
of the linear type, e.g., transverse to the direction of for-
ward movement A as just described, or it can be curvi-
linear, e.g., circular.

[0121] Specifically, the vibration means 16 comprise
at least one of: an electromagnetic vibrator, a connecting
rod-crank mechanism or an ultrasonic vibrator.

[0122] Preferably, the vibration means 16 are adapted
to bring the main body 4 into vibration with a lower fre-
quency than that of the pulsing device 20.

[0123] In more detail, the vibration means 16 involve
the technical effect of changing the trajectory of glaze
escaping from the orifices 6, which varies depending on
the direction of agitation C and the intensity thereof, while
the pulsing device 20 causes agitation of the glaze con-
tained in the inner chamber 4a in order to facilitate the
outflow thereof.

[0124] Itis important to point out that providing for vi-
bration means 16 yields important technical advantages
and makes it possible, in particular, to remedy several
problems of the prior art previously complained of.
[0125] In fact, thanks to the vibration of the main body
4 along the direction of agitation C, the liquid glaze dis-
pensed from the various orifices 6 traces, on the manu-
factured articles on which it is deposited, a plurality of
paths that, intersecting each other, give rise to a distri-
bution that is considerably more uniform and, therefore,
aesthetically valuable than the prior art mentioned above.
[0126] The type of paths traced on the manufactured
articles M by the glaze flowing out of the orifices 6 de-
pends on the direction of agitation C imparted by the vi-
bration means 16. For example, the glaze released from
the orifices 6 may take a substantially sinusoidal path in
the case where the direction of agitation C is of the linear
type, or a substantially helical path in the case where the
direction of agitation C is of the circular type.

[0127] Notonly that, but since the vibration of the main
body 4 distributes the liquid glaze over a larger area, this
same expedient allows, for the same number of manu-
factured articles M to be glazed, the amount of liquid
glaze used to be reduced.

[0128] Again, the technical expedient in question also
makes it possible to drastically reduce the likelihood of
even partial plugging of the orifices 6, thus achieving a
piece of equipment 1 with high productivity and opera-
tional efficiency.
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[0129] Note, by the way, how the previously mentioned
flexible membrane 21 operates synergistically in con-
junction with the vibration means 16 in this regard and
thus results in a further increase in the benefits just out-
lined.

[0130] Advantageously, the vibration means 16 are
adapted to move the main body 4 along a substantially
vertical direction of shaking S so as to move the orifices
6 close to/away from the manufactured article M (Figure
1).

[0131] This means that the vibration means 16 can set
the main body 4 in oscillation not only horizontally along
the direction of agitation C but also vertically along the
direction of shaking S.

[0132] For example, it is possible to control the vibra-
tion means 16 sothatthey are made to vibrate exclusively
along the direction of agitation C, exclusively along the
direction of shaking S or alternately between the two di-
rections according to predetermined modes.

[0133] It is important to specify that the possibility of
operating the main body 4 in vibration along the two afore-
mentioned directions results in a significant increase in
the range of graphic yields obtainable on the manufac-
tured articles M as well as in their aesthetic quality, thus
giving the piece of equipment 1 more versatility and prac-
ticality of use.

[0134] Appropriately, the piece of equipment 1 com-
prises elastic means 22 positioned between the main
body 4 and the base frame 2. The elastic means 22 are
adapted to release the main body 4 from the base frame
2soastoavoidthatthe vibrationimparted by the vibration
means 16 be partly discharged onto the base frame itself.
Due to the presence of the elastic means 22, the vibration
imparted by the vibration means 16 is thus completely
absorbed by the main body 4.

[0135] Conveniently, the piece of equipment 1 com-
prises at least one electronic management and control
unit 17 operationally connected to the vibration means
16 and configured to adjust the frequency and/or ampli-
tude of vibration induced on the main body 4 along the
direction of agitation C.

[0136] Specifically, the electronic management and
control unit 17 is configured to adjust both the frequency
and amplitude of vibration along the direction of agitation
C.

[0137] Thus, to the above advantages must be added
the one related to the possibility of easily and flexibly
controlling the distribution of the liquid glaze on the man-
ufactured articles M.

[0138] Thisallows the vibration amplitude and frequen-
cy of the main body 4 to be adjusted, if necessary, de-
pending, e.g., on the size of the manufactured articles M
and/or on the desired aesthetic effect.

[0139] It should be noted in this regard that the elec-
tronic management and control unit 17 can advanta-
geously coincide with the electronic control unit 14.
[0140] In this case, therefore, the electronic manage-
ment and control unit 17 is operationally connected to
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both the vibration means 16 and the command means
11 and is responsible for the adjustment of the operation
of both.

[0141] Conveniently, the piece of equipment 1 com-
prises a plurality of main bodies 4.

[0142] Preferably, the main bodies 4 are arranged in
succession along the direction of forward movement A.
[0143] It cannot however be ruled out that two or more
of these may be positioned side by side.

[0144] Specifically, the electronic management and
control unit 17 is programmed to allow for the liquid glaze
to be dispensed from each of the main bodies 4 inde-
pendently of each other.

[0145] In other words, it is possible to partialize the
dispensing of liquid glaze among the various main bodies
4, allowing it from some of the latter and preventing it, at
the same time, from the others.

[0146] It is easy to appreciate how this benefits the
versatility of the piece of equipment 1 and allows, among
other things, the drying times of glazed manufactured
articles M to vary substantially at will.

[0147] In this regard, the piece of equipment 1 com-
prises close/away moving means 18 associated with the
main bodies 4 and adapted to selectively adjust the rel-
evant distance along the direction of forward movement
A.

[0148] Indetail, the close/away moving means 18 com-
prise at least one guide 18a, extending substantially par-
allel to the direction of forward movement A, and a plu-
rality of sliders 18b, each of which is locked together with
arespective main body 4 and is mounted along the guide
18a in a sliding manner.

[0149] Specifically, as visible in Figure 1, the
close/away moving means 18 comprise a plurality of
guides 18a on each of which a respective slider 18b is
mounted in a sliding manner.

[0150] Again, motorized means, not shown in the fig-
ures, are provided to enable the sliders 18b to slide along
the guides 18a.

[0151] For example, motorized means can be en-
slaved to the electronic management and control unit 17
so that a user can adjust the mutual distance between
the main bodies 4 by interacting with that component.
[0152] In all cases, the close/away moving means 18
make it possible, in actual facts, to selectively vary the
distance between two adjacent main bodies 4 that s, to
move the latter close or away along the direction of for-
ward movement A in a manner totally independent of the
other main bodies 4.

[0153] This expedient, therefore, makes it possible to
increase even more the versatility of use of the piece of
equipment 1 by obtaining, as a result of the selective
adjustment of the distance between each pair of adjacent
main bodies 4, an absolutely precise, accurate and aes-
thetically valuable glazing of the manufactured articles M.
[0154] It has in practice been ascertained that the de-
scribed invention achieves the intended objects.

[0155] Particularly emphasized is the fact that the spe-
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cial expedient of providing vibration means allows for uni-
form and homogeneous distribution of the liquid glaze on
manufactured articles to be decorated, regardless of their
size.

[0156] Inthis way, high surface quality can be achieved
in the case of both small and medium-to-large sized man-
ufactured articles.

[0157] Not only that, but this expedient allows, for the
same number of manufactured articles to be glazed, the
amount of liquid glaze required to be reduced, minimizing
material waste compared to the prior art mentioned
above.

Claims

1. Piece of equipment (1) for glazing manufactured ar-
ticles, comprising:

- atleast one base frame (2) for resting onto the
ground;

- at least one line of forward movement (3) as-
sociated with said base frame (2) and adapted
to move at least one manufactured article (M)
to be decorated along at least one direction of
forward movement (A);

- at least one main body (4) arranged on top of
said line of forward movement (3) and made hol-
low to define at least one inner chamber (4a) for
the collection of liquid glaze to be applied onto
said manufactured article (M), wherein said in-
ner chamber (4a) is provided with at least one
feeding opening (5) of said liquid glaze and with
a plurality of orifices (6) for dispensing said liquid
glaze connected to said feeding opening (5);

- atleast one adjustment assembily (8, 11) of the
dispensing of said liquid glaze from said orifices

(6);

characterized by the fact that it comprises vibration
means (16) associated with said main body (4) and
which can be activated to set the latter in vibration,
by moving it along at least one direction of agitation
(©).

2. Piece of equipment (1) according to claim 1, char-
acterized by the fact that said direction of agitation
(C) has atleastone component perpendicular to said
direction of forward movement (A).

3. Piece of equipment (1) according to claim 2, char-
acterized by the fact that said direction of agitation
(C) has a first component perpendicular to said di-
rection of forward movement (A) and a second com-
ponent parallel to said direction of forward movement
(A).

4. Piece of equipment (1) according to one or more of

10

15

20

25

30

35

40

45

50

55

the preceding claims, characterized by the fact that
said vibration means (16) are adapted to move said
main body (4) along a substantially vertical direction
of shaking (S) so as to move said orifices (6) close
to/away from said manufactured article (M).

5. Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that
it comprises elastic means (22) positioned between
said main body (4) and said base frame (2).

6. Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that
it comprises at least one pulsing device (20) of the
ultrasonic type, associated with said main body (4)
and adapted to set the latter in vibration at a higher
frequency than said vibration means (16).

7. Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that
said adjustment assembly (8, 11) comprises:

- at least one plugging body (8) arranged inside
said inner chamber (4a) and associated with at
least one respective said orifice (6), said plug-
ging body (8) being movable between at least
one opening position, wherein it is raised with
respect to said orifice (6) and allows dispensing
said liquid glaze therefrom, and at least one clo-
sure position, whereinitis superimposed on said
orifice (6) and prevents said liquid glaze from
dispensing therefrom;

- command means (11) for commanding the dis-
placement of said plugging body (8) between
said opening position and said closure position.

8. Piece of equipment (1) according to claim 7, char-
acterized by the fact that said command means (11)
comprise:

- atleast one eccentric (12) associated with said
plugging body (8) and rotatable around at least
one axis of adjustment to move said plugging
body (8) between said opening position and said
closure position;

- elastic means (13) associated with said plug-
ging body (8) and adapted to counteract the dis-
placement of said plugging body (8) from said
closure position to said opening position.

9. Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that:

- said plugging body (8) comprises at least one
stem (8a) and at least one closure element (8b)
associated with one end of said stem (8a) and
adapted to plug said orifice (6), said stem (8a)
being fitted in a sliding manner through a port
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(9) obtained on said main body (4);

- it comprises at least one flexible sealing mem-
brane arranged in said inner chamber (4a) and
associated with said stem (8a) so as to insulate
said port (9) from the liquid glaze contained in
said inner chamber (4a).

Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that
said main body (4) comprises a single said plugging
body (8) which is associated with each of said orifices
(6) and is adapted to close said orifices at the same
time.

Piece of equipment (1) according to one or more of
claims 1 to 9, characterized by the fact that said
main body (4) comprises a plurality of said plugging
bodies (8), each associated with one or more respec-
tive orifices (6), said command means (11) being
associated with said plugging bodies (8) and being
adapted to command the displacement thereof be-
tween said opening position and said closure posi-
tion in an individual manner.

Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that
it comprises:

- a plurality of said main bodies (4); and

- close/away moving means (18) associated
with said main bodies (4) and adapted to selec-
tively adjust the relevant distance along said di-
rection of forward movement (A).

Piece of equipment (1) according to claim 12, char-
acterized by the fact that said close/away moving
means (18) comprise:

- atleastone guide (18a) extending substantially
parallel to said direction of forward movement
(A), and

- a plurality of sliders (18b), each of which is
locked together with arespective said main body
(4) and is mounted along said guide (18a) in a
sliding manner.

Piece of equipment (1) according to one or more of
the preceding claims, characterized by the fact that
it comprises at least one bar element (7) associated
with said main body (4) in a removable manner and
provided with said orifices (6).

Piece of equipment (1) according to claim 14, char-
acterized by the fact that said bar elements (7) are
provided with a plurality of dispensing needles of said
liquid glaze, arranged parallel to each other, on each
of which a relevant said orifice (6) is formed.
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