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(54) EQUIPMENT FOR THE ENAMELING OF MANUFACTURED ARTICLES

(57)  The equipment (1) for the enameling of manu-
factured articles, comprises: an internally hollow contain-
er (2) for the collection of enamel to be applied on a man-
ufactured article (M), where the container (2) is provided
with at least one group (3) of through orifices (13) for the
outflow of the enamel; at least one roller (4) housed out
of axis inside the container (2) and operable in rotation
around a relevant axis (X), where the volume interposed

between the inner walls of the container (2) and the roller
(4) defines a containment chamber (8) of the enamel, the
orifices (13) protruding inside the containment chamber
(8); and where the roller (4) is provided with at least one
set (5) of protrusions (15) adapted to open and close the
orifices (13) during the rotation of the roller itself to allow
and prevent respectively the enamel from flowing out of
the container
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Description
Technical Field

[0001] The present invention relates to a piece of
equipment for the enameling of manufactured articles.

Background Art

[0002] In the ceramic field, different methods for ap-
plying enamel to tiles are well known.

[0003] A first known method involves the use of a de-
vice, in jargon called "bell", which allows the formation of
a film of enamel under which the tile is passed. This first
methodology has however a number of drawbacks.
[0004] Firstofall,itinvolvesthe extensive use of enam-
el to maintain the continuity of the film which, besides
entailing a high cost, also involves a significant increase
in the weight of the tile. For this reason, the use of the
bell is not very suitable for enameling tiles made using
the single-firing process which, as is well known, require
a low quantity and weight of enamel.

[0005] Another drawback of this first known method is
the difficulty of applying enamel uniformly on the tiles. In
fact, the quantity of applied enamel is greater atthe edges
of the tile and lesser in the central area.

[0006] Last but not least, in order to cover the entire
tile surface, the film defined by the bell must have a great-
er extension than the tile itself, which entails a consider-
able waste of material. The enamel which falls outside
the tile is generally recovered and reused. However, the
recovered enamel has a different density than the original
enamel, thus giving rise to color shades which are differ-
ent to the initial ones.

[0007] A second known method, defined in jargon as
"airless", involves the application of the enamel by means
of atomization. More specifically, this method is carried
out by means of a plurality of nozzles which are adapted
to atomize the enamel and which are arranged inside the
relevant enameling booths.

[0008] However, this second known method also has
a number of drawbacks.

[0009] It does in fact involve considerable material
waste, even up to 50% of the dispensed material, which
remains in suspension inside the relevantbooth. To over-
come these drawbacks, most of the booths currently
used for this enameling method are provided with a suc-
tion system, complete with a relevant filter to avoid dis-
persion into the atmosphere of the particles of atomized
enamel which remain in suspension inside. This, howev-
er, gives rise to further drawbacks, linked to the disposal
of the enamel which accumulates in the filters and to the
fact that the suctioned enamel, a percentage of which
can be recovered and reused, has a different density
than the one initially dispensed and, therefore, can give
rise to different color shades.

[0010] Yetanother drawback of this described second
method consists in the fact that it is difficult, particularly
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for medium-large sizes, to apply the enamel uniformly on
the surface to be covered.

[0011] An enameling method of the type known in the
ceramicindustry to overcome the drawbacks of the afore-
mentioned known methods provides for the application
of enamel by means of a series of nozzles which are
adapted to dispense a relevant strip of enamel on the
manufactured article to be enameled of identical width,
so that the adjacent strips join together to define a sub-
stantially homogeneous layer of enamel. Preferably,
such nozzles are adapted to dispense enamel at a pres-
sure below 1 bar, so as to allow the release of a substan-
tially continuous thread of enamel and such as to define
a strip of enamel on the manufactured article to be enam-
eled.

[0012] These nozzles each comprise a relevant elec-
tronically-controllable shutter, which is adapted to
open/close a relevant enamel exit opening.

[0013] However, this enameling method does also
have a number of drawbacks.

[0014] In fact, the enamel applied in this way features
a number of shadings in the areas where the dispensed
strips are joined, which affects the quality and aesthetic
result of the finished product.

[0015] Some equipment for the enameling of manu-
factured articles is known from US 2003/230647 and DE
4416747 patent documents.

[0016] In particular, US 2003/230647 describes an
equipment comprising an internally hollow load-bearing
body inside which is housed to measure a roller in turn
provided with an internal cavity meant to receive the
enamel to be dispensed. The load-bearing body is pro-
vided with a plurality of orifices for dispensing the enamel
on the outside and the roller is in turn provided with a
plurality of holes adapted to allow the transit of the enamel
contained inside the roller itself towards the outside fol-
lowing their alignment with the above-mentioned orifices.
Immediately downstream of each hole, the roller is also
provided with a relevant protrusion adapted to close the
orifices during its rotation around the relevant axis and
pushed towards the internal wall of the load-bearing body
by relevant elastic means.

[0017] US 2003/23064 does not allow uniform enam-
eling of the relevant manufactured article to be decorat-
ed, inasmuch as, due to the presence and proximity of
the holes and of the protrusions defined on the relevant
roller, it involves the dispensing of a plurality of lines on
the manufactured article itself. Such lines are then visible
on the manufactured article and give it an irregular ap-
pearance. The equipment covered by patent document
US 2003/23064 also has the drawback that the orifices
can become blocked during normal operation, compro-
mising the correct exit of the enamel.

[0018] Patent document DE 4416747 describes an
equipment for the enameling of manufactured articles
comprising a hollow body, adapted to contain the enamel
to be dispensed and provided with a plurality of orifices,
inside which a cylinder is housed in turn provided with a
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series of cavities, so that when such cavities reach the
orifices the enamel comes out towards the outside.
[0019] The equipment described by patent document
DE 4416747 does not however permit uniformly enam-
eling the relevant manufactured article, inasmuch as, in
this case too, the enamel comes out in the form of lines,
thus affecting the aesthetic appearance of same.
[0020] WO 2017/209926 A1 discloses a coating appa-
ratus for direct coatings with various shape comprising
an internally hollow container comprising a dispensing
zone defined on a lateral side and inside which a roller
is housed, the roller being operable in rotation around a
relevant axis for opening and close the orifices defined
on the dispensing zone.

Description of the Invention

[0021] The main aim of the present invention is to pro-
vide a piece of equipment which allows overcoming the
drawbacks of the aforementioned prior art.

[0022] In particular, the present invention aims at pro-
viding a piece of equipment which allows distributing the
enamel uniformly over the surface of the relevant man-
ufactured articles, thus obtaining a high surface quality
and at the same time reducing material waste to the ut-
most.

[0023] Within this aim, one object of the presentinven-
tionis to make a piece of equipment that allows managing
the amplitude, the frequency and the position of the quan-
tity of dispensed enamel in an easy and flexible way.
[0024] Anotherobjectof the presentinvention is to pro-
vide a piece of equipment which is simple to make and
operate.

[0025] Not the least object of the equipment forming
the subject of the presentinvention is to avoid the deposit
and consolidation of the enamel and, at the same time,
to prevent the orifices becoming blocked.

[0026] Yetanotherobjectisto provide a piece of equip-
ment which does not require the use of suction systems
for the disposal of the enamel particles which remain in
the air after its application.

[0027] Anotherobjectof the presentinvention is to pro-
vide an equipment for the enameling of manufactured
articles which allows overcoming the aforementioned
drawbacks of the prior art within the scope of a simple,
rational, easy, efficient to use and cost-effective solution.
[0028] The aforementioned objects are achieved by
the present equipment according to claim 1.

Brief Description of the Drawings

[0029] Other characteristics and advantages of the
present invention will become more evident from the de-
scription of a preferred, but not exclusive embodiment of
a piece of equipment for the enameling of manufactured
articles, illustrated by way of an indicative, but non-limit-
ing example, in the attached drawings in which:
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Figure 1 is an axonometric view of a piece of equip-
ment which is not part of the invention;

Figure 2 is an exploded view of the equipment of
Figure 1;

Figure 3 is an axonometric view of a portion of the
container of the equipment of Figure 1;

Figure 4 is an axonometric view of a portion of the
roller of the equipment of Figure 1;

Figure 5 is an enlarged view of a detail of the roller
of Figure 4;

Figure 6 is an axonometric view of a portion of the
container of a piece of equipment according to the
invention;

Figure 7 is a side elevation view of the roller of a
piece of equipment according to the invention;
Figure 8 is a longitudinal section of the equipment
of Figure 1;

Figure 9 is an enlarged view of a detail of Figure 8;
Figure 10 is a cross-section of the equipment of Fig-
ure 1;

Figure 11 is an enlarged view of a detail of Figure
10, with the orifices in the closed configuration;
Figure 12 is an enlarged view of a detail of Figure
10, with the orifices in the open configuration;
Figure 13 is an axonometric view of the equipment
of Figure 1 during operation;

Figure 14 is an axonometric view of a piece of equip-
ment according to the invention in a particular em-
bodiment;

Figure 15 is an axonometric view of a piece of equip-
ment according to the invention in a particular em-
bodiment.

Embodiments of the Invention

[0030] With particular reference to these figures, ref-
erence numeral 1 globally indicates a piece of equipment
for the enameling of manufactured articles, especially
ceramic products.

[0031] According to the invention, the equipment 1
comprises an internally hollow container 2 for the collec-
tion of enamel to be applied on a manufactured article
M, which is provided with at least one group of through
orifices for the outflow of the enamel.

[0032] Advantageously, the container 2 is under pres-
sure, e.g. between 0.5 bar and 3 bar. More specifically,
the container 2 has one or more channels 12 for feeding
the enamel inside it. By closing the orifices, it is also pos-
sible to make the enamelre-circulate inside the container
2 through the channels 12, the minimum number of which
in this case must be two.

[0033] In the present description, the group of orifices
defined on the container 2 is identified with the reference
number 3, while the individual orifices are identified with
the reference number 13.

[0034] Suitably, the container 2 is meantto be support-
ed by a load-bearing frame 20 and the equipment 1 com-
prises movement means 10 for moving the manufactured
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article M to be enameled along a direction of forward
movement V. The movement means 10 define a support-
ing surface of the manufactured article M placed below
the orifices 13, and are composed e.g. of a plurality of
motor-driven belts.

[0035] The container 2, of the hollow type, may have
a cylindrical shape, in which case the group 3 of orifices
13 is preferably defined along its side wall, or it may have
a box shape, in which case the group 3 of orifices 13 is
defined on the wall delimiting the bottom of the container
itself.

[0036] Inthe preferred embodiment shown in the illus-
trations, the container 2 has a box-shaped on the outside
and internally has a circular section. Conveniently, the
orifices 13 are defined at the portion of the side wall of
the container 2 arranged, in use, downwards.

[0037] The container 2 therefore has a relevant axis,
corresponding to its internal axis. The axis of the con-
tainer 2, identified in the illustrations with Y, therefore
corresponds to the axis passing through the center of its
internal circular section and to its longitudinal axis.
[0038] Inside the container 2 is housed at least one
roller 4 operable in rotation around a relevant axis, iden-
tified in the figures by X.

[0039] The roller 4 is out of axis with respect to the
container 2, i.e. the axis X is misaligned with respect to
the axis Y.

[0040] The volume interposed between the inner walls
of the container 2 and the roller 4 defines a containment
chamber 8 of the enamel.

[0041] Advantageously, the section of the containment
chamber 8 is decreasing towards the orifices 13. In other
words, the volume of the containment chamber 8 de-
creases moving downwards. This means thatthe enamel
is collected at the lower section area of the containment
chamber 8, near the orifices 13, thus facilitating its exit
following the opening of the orifices themselves.

[0042] According to the invention, furthermore, the or-
ifices 13, which face onto the inside of the containment
chamber 8, protrude inside it. In other words, the orifices
13 have a portion which extends towards the inside of
the containment chamber 8, and this results in a discon-
tinuity with respect to the wall which delimits the contain-
ment chamber itself or with respect to the inner side wall
of the container 2.

[0043] The roller 4 is provided with at least one set of
protrusions adapted to open and close the orifices 13
during the rotation of the roller itself, so as to allow and
prevent respectively the enamel from flowing out of the
container 2. In the present description, the set of protru-
sions defined on the roller 4 is identified with reference
numeral 5, while the individual protrusions are identified
with reference numeral 15.

[0044] In other words, during the rotation of the roller
4 around the axis X, the protrusions 15 reach the orifices
13, overlapping these so as to obstruct the transit of the
enamel, and then, again following the rotation of the roller
4, move in order to reopen them.
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[0045] The fact that the orifices 13 are protruding to-
wards the inside of the containment chamber 8 makes it
possible both to ensure that they close following the over-
lapping of the protrusions 15, which only interact with the
orifices themselves, and at the same time, that there is
no interaction, and therefore friction, between the protru-
sions 15 and the inner wall of the container 2.

[0046] The protrusions 15 then slide on the top of the
orifices 13, obstructing the access mouth thereof. The
trajectory covered by the protrusions 15 is therefore sub-
stantially tangential to the top of the orifices 13. In other
words, during the rotation of the roller 4, the protrusions
15 "sweep" the access mouth of the orifices 13 removing
any lumps of enamel that could be deposited on the
mouth and creating an effect of mixing of the enamel
which prevents the sedimentation thereof.

[0047] The roller 4 is opportunely made of elastomeric
material, in order to allow the deformation of the protru-
sions 15 following the interaction with the orifices 13 and,
thereby, ensuring the closure thereof.

[0048] Preferably, the equipment 1 comprises adjust-
ment means for adjusting the position of the axis X of the
roller 4 with respect to the container 2. The adjustment
means therefore allow modifying the position of the axis
X with respect to the axis Y of the container 2, e.g. so as
to compensate for any closing inaccuracies due to the
wear of the parts.

[0049] The adjustment means can be of the mechan-
ical type, e.g. by means of register screws or other solu-
tions known to the person skilled in the art, or, alterna-
tively, of the electronic type.

[0050] Advantageously, the roller 4 is of the solid type.
In other words, inside the roller 4 transit channels for the
enamel or the like are not defined.

[0051] The orifices 13 can be closed either simultane-
ously, so that the internal volume of the container 2 is
isolated from the outside and no enamel can come out,
or sequentially, so that the orifices 13 are closed accord-
ing to a predefined sequence during the rotation of the
roller 4.

[0052] In the embodiment shown in the illustrations,
each protrusion 15 is adapted to overlap a relevant orifice
13, obstructing it, when the set 5 of protrusions 15 reach-
es the group 3 of orifices 13.

[0053] More particularly, to each orifice 13 corre-
sponds arelevant protrusion 15, so that there is therefore
aninstant when all the orifices 13 are closed by a relevant
protrusion 15. The duration of the time interval wherein
the orifices 13 remain closed depends on the rotation
speed of the roller 4 and on the relevant sizes of the
orifices and the protrusions themselves.

[0054] Preferably, the protrusions 15 are bigger than
the orifices 13. The protrusions 15 can, e.g., have a par-
allelepiped section and the orifices 13 a circular section,
although conformations of different types cannot be ruled
out.

[0055] More particularly, the roller 4 has a plurality of
recesses 11 defining the protrusions 15. The protrusions
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15 are therefore defined by a series of recesses 11 ob-
tained on the roller 4 and their external surface corre-
sponds to the external surface of the roller itself, so they
do not exceed its external diameter. The recesses 11
allow the transit of the enamel towards the orifices 13
during the rotation of the roller 4. More in detail, during
the rotation of the roller 4, the enamel is pushed through
the recesses 11 by the pressure.

[0056] The orifices 13 are therefore opened and closed
as a result of the transit over these of the recesses 11
and of the protrusions 15, respectively.

[0057] Appropriately, the amplitude of the recesses 11,
and therefore of the protrusions 15, determines the open-
ing time of the orifices 13, the rotation speed of the roller
4 being equal.

[0058] In the equipment 1 shown in the illustrations,
the group 3 of orifices 13 comprises at least one row 23
of orifices 13 extending along a first direction 6. The or-
ifices 13 belonging to a same row 23 are therefore sub-
stantially aligned with each other (except for machining
tolerances) along the same direction 6. Similarly, the set
5 of protrusions 15 also comprises at least one series 25
of protrusions 15 extending along the first direction 6,
where the protrusions 15 arranged along each series 25
are substantially aligned (except for machining toleranc-
es) along the first direction 6 with the orifices 13 arranged
along at least one of the rows 23. The protrusions 15 are
therefore arranged so as to be aligned with at least one
relevant orifice 13 and to overlap them during the rotation
of the roller 4.

[0059] Conveniently, the first direction 6 is substantial-
ly parallel to the axis X of rotation of the roller 4. In the
embodiment shown in the illustrations, the first direction
6 is arranged transversely to the direction of forward
movement V of the manufactured article M.

[0060] In more detail, since the contact between the
roller 4 and the container 2 is of the linear type, in order
for the protrusions 15 to be able to close the orifices 13
atthe same time, these must be defined along a direction
of the roller 4.

[0061] According to the invention, the group 3 of ori-
fices 13 and the set 5 of protrusions 15 comprise a plu-
rality of rows 23 and a plurality of series 25 respectively,
(two in this specific case, but embodiments cannot be
ruled out wherein a greater number of rows 23 and series
25 is provided), where the number of series 25 is at least
equal to the number of rows 23 and where the protrusions
15 of each series 25 are aligned along the first direction
6 with the orifices 13 of at least one relevant row 23, so
that the protrusions 15 overlap to the orifices 13 when
the set 5 of protrusions 15 reaches the group 3 of orifices
13.

[0062] It can therefore happen that the number of se-
ries 25 of the protrusions 15 is equal to the number of
the rows 23 of orifices 13, e.g., two rows 23 and two
series 25, or that the number of series 25 is greater than
that of the rows 23, e.g., two rows 23 and three or four
series 25, in order to increase the closing frequency of
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the orifices 13. As the number of series 25 or the number
of sets 5 increases, so does the number of times the
orifices 13 are closed with each turn of the roller 4.
[0063] The closing time of the orifices 13 depends on
their size and on the relevant protrusions 15, as well as
on the rotation speed of the roller 4, the number of series
25 or of sets 5, as well as the rotation speed of the roller
4, affects the closing frequency of the orifices 13, i.e., the
number of times the orifices 13 are closed in the unit of
time.

[0064] According to the invention, as in the embodi-
ment shown in Figures 6 and 7, the orifices 13 arranged
along one row 23 are staggered with respect to the ori-
fices 13 of the adjacent rows 23 along a second direction
7 substantially orthogonal to the firstdirection 6. Similarly,
the protrusions 15 arranged along a series 25 are stag-
gered with respect to the protrusions 15 of the adjacent
series 25 along the second direction 7, which is therefore
arranged orthogonally to the axis X of the roller 4. It fol-
lows, therefore, that the first direction 6 defines a prede-
fined angle a with the line joining the orifice/protrusion
13, 15 of a row/series 23, 25 with the nearest orifice/pro-
trusion 13, 15 of the adjacent row/series 23, 25. This way,
the dispensing areas of the enamel coming out of each
row 23 of orifices 13 are staggered with respect to those
of the adjacent rows 23, thus allowing more uniform
enameling and a better coverage of the spaces com-
pared to the case in which the dispensing areas obtained
from the adjacent rows 23 are aligned with each other.
The distance between the adjacent rows 23 (and there-
fore the amplitude of the angle a) defines the distance
between the dispensing areas on the manufactured ar-
ticle M to be enameled along the second direction 7, while
the rotation speed of the roller 4 and the sizes of the
orifices 13 and of the protrusions 15, define instead the
time in which the orifices 13 remain closed. The quantity
of enamel dispensed by each orifice 13 depends instead
on the opening time of the orifices 13, i.e. on the distance
between the consecutive protrusions 15 responsible for
closing the same orifice 13. Therefore, through the ori-
fices 13, drops of enamel are dispensed which give rise
to a substantially punctiform application on the manufac-
tured article M. As the opening time of the orifices 13
increases, so does the size of the dispensed drop.
[0065] Figure 13 shows, schematically and by way of
example, the distribution of the enameled areas on a
manufactured article M. As can be seen, the enamel ap-
plied is of the punctiform type and the enameled areas
recover the distribution of the orifices 13 defined on the
container 2. By adjusting the parameters such as the
rotation speed of the roller 4, the sizes of the orifices 13
and of the protrusions 15 and the forward movement
speed of the manufactured article M, the quantity of
enamel dispensed at each opening of the orifices 13 can
be changed, as can the reciprocal distance of the points
where the enamel is applied, so as to obtain uniform
enameling both as regards the quantity of enamel dis-
pensed on the surface of the manufactured article M and
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its distribution.

[0066] It should be noticed that during the enamel dis-
pensing step on the manufactured article M the roller 4
rotates around the relevant axis X.

[0067] Advantageously, the roller 4 comprises a plu-
rality of sets of protrusions 15 angularly spaced apart
from one another along the circular extension of the roller
itself.

[0068] Therefore, as already mentioned above, the an-
gular distance between each set 5 of protrusions 15 also
affects the closing frequency of the orifices 13. More in
particular, the smaller the angular distance between a
set 5 of protrusions 15 and the next set, the greater the
closing frequency of the orifices 13, the rotation speed
of the roller 4 being equal. In other words, the smaller
the angular distance between one set 5 of protrusions
15 and the next set, the shorter the time that elapses
between two successive closures of the orifices 13, the
rotation speed of the roller 4 being equal, i.e., the shorter
their opening time. The orifices 13 are therefore opened
and closed in a sequential and cyclic way, i.e., with a
determinate frequency, following the transit of each set
5 of protrusions 15 at the group 3 of orifices 13 defined
on the container 2.

[0069] In the embodiment shown in Figures 3, 4 and
5, the container 2 comprises a single row 23 of orifices
13 and a plurality of series 25 of protrusions 15 equally
spaced the one from the other over the entire extension
of the external surface of the roller 4. This specific ar-
rangement of the orifices 13 and of the protrusions 15
makes it possible to apply a high number of enamel points
on the manufactured article M and with a high frequency.
[0070] The Figures 11 and 12 identify the closing and
opening positions of the orifices 13 respectively.

[0071] Advantageously, the equipment 1 comprises
motor means 14 adapted to operate the roller 4 in rotation
around the axis X. More in detail, such motor means 14
comprise electronic control means for controlling the ro-
tation of the roller 4 around the axis X.

[0072] Suitably, the equipment 1 also comprises a
command and control unit 9 adapted to command the
start and movement of the motor means 14. More in par-
ticular, the equipment 1 comprises sensor means 16, e.g.
of the type of a photocell, operationally connected to the
command and control unit 9 and adapted to detect the
position of the manufactured article M to be enameled in
relation to the orifices 13. The command and control unit
9is also operationally connected to the movement means
10 and is programmed so as to control the rotation of the
roller 4 according to the position of the manufactured
article M with respect to the orifices 13 and to its forward
movement speed V so as to vary the quantity and/or fre-
quency of the enamel dispensed through the orifices
themselves.

[0073] More specifically, the command and control unit
9 is configured to command the rotation of the roller 4
following the detection of the transit of the manufactured
article M to be enameled and to interrupt it once such
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transit has been completed. The command and control
unit 9 is therefore programmed to operate the roller 4 in
rotation, thus allowing the enamel to be dispensed only
when the manufactured article M passes below the ori-
fices 13, thereby avoiding any waste of material. Oppor-
tunely, when the rear edge of the manufactured article
M has passed beyond the orifices 13, the command and
control unit 9 commands the interruption of enamel dis-
pensing, blocking the rotation of the roller 4. More spe-
cifically, the command and control unit 9 stops the roller
4 in a position wherein the protrusions 15 block the ori-
fices 13 to prevent the transit of the enamel.

[0074] Atthe same time, the command and control unit
9 is configured to adjust the rotation speed of the roller
4 according to the forward movement speed of the man-
ufactured article M and to the type of application to be
obtained. In particular, by increasing the rotation speed
of the roller 4, the forward movement speed of the man-
ufactured article M being equal, the quantity of enamel
dispensed at each opening of the orifices 13 is reduced,
i.e. the size is reduced of the relevant point applied on
the manufactured article M, and at the same time the
dispensing frequency is increased, i.e. the distance be-
tween two consecutive dispensing operations along the
direction of forward movement V is reduced, so that the
dispensed enamel points are closer to one another.

[0075] The operation of the present invention is as fol-
lows.
[0076] Depending on the width of the manufactured

article M to be enameled, the equipment 1 with the most
suitable dimensions is chosen or the closing means are
adjusted in order to regulate the extension of the rows
23 of orifices 13 responsible for dispensing the enamel.
[0077] The container 2 is then fed with enamel at a
substantially constant pressure, equal to about 1 bar,
which is collected inside the containment chamber 8.
[0078] The rotation of the roller 4 is then synchronized
by the command and control unit 9 with the forward move-
ment of the manufactured article M to be enameled, so
that the dispensing of the enamel through the orifices 13
starts when the manufactured article M reaches the ori-
fices themselves and stops once it has passed them.
[0079] The command and control unit 9 also acts on
the means of control of the rotation of the roller 4 to adjust
its rotation speed, according to the forward movement
speed of the manufactured article M, in such a way as
to vary the quantity of dispensed enamel at each opening
of the orifices 13 and the dispensing frequency, i.e. the
distance between two successive dispensing operations
along the direction of forward movement V.

[0080] Appropriately, the rotation speed of the roller 4
corresponds to the forward movement speed of the man-
ufactured article M to be enameled.

[0081] Alternatively, the command and control unit 9
can intervene on the movement means 10 to vary the
forward movement speed of the manufactured article M,
the rotation speed of the roller 4 being equal.

[0082] As can be easily appreciated, as a result of the
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pressure inside the container 2, the enamel comes out
through the orifices 13, thus falling on the manufactured
article M which transits below the orifices themselves.
[0083] The orifices 13 are then closed by the protru-
sions 15 by effect of the rotation of the roller 4. By effect
of the rotation of the roller 4, the protrusions 15 interact
with the top of the orifices 13, closing their access mouth
facing inside the containment chamber 8.

[0084] More particularly, the rotation of the roller 4 con-
veys the sets 5 of protrusions to the group 3 of orifices
13 and, as soon as the protrusions 15 of each series 25
overlap the orifices 13 of the corresponding rows 23, the
container 2 is without openings towards the outside so
that the enamel does not come out.

[0085] As already mentioned above, the reciprocal po-
sition of the orifices 13 arranged in rows 23 adjacent to
one another determines the position and the distance of
the areas in which the enamel is dispensed, the sizes of
the orifices 13 and of the relevant protrusions 15, as well
as the rotation speed of the roller 4, determine the closing
time of the orifices 13, the angular distance between the
sets 5 of protrusions and the rotation speed of the roller
4 determine the opening/closing frequency of the orifices
13, the distance between two consecutive protrusions 15
determines the opening time of the corresponding orifice
13 and, therefore, the quantity of enamel dispensed.
[0086] It has in practice been ascertained that the de-
scribed invention achieves the intended objects and, in
particular, the fact is underlined that the equipment form-
ing the subject of the present invention allows enameling
a manufactured article in an effective and uniform man-
ner.

[0087] The misalignment of the roller with respect to
the container allows defining a chamber for the collection
of enamel outside the roller itself and having a confor-
mation such as to allow the collection of the enamel at
the orifices, thus facilitating the exit thereof. At the same
time, the shape of the orifices, protruding towards the
inside of the containment chamber, ensures their correct
and effective closure by the protrusions defined on the
roller.

[0088] The equipment thus conceived allows the
enamel to be applied in a punctiform manner on the man-
ufactured article M to be enameled, so as to obtain, as
a result of the natural expansion of the enamel thus dis-
pensed on the relevant surface, a uniform enameling free
of aesthetic defects.

[0089] In particular, by adjusting the process parame-
ters, such as the position of the orifices and protrusions,
the angular distance of the sets of protrusions and the
rotation speed of the roller, it is possible to modify at will
the size of the enamel drops dispensed and the distance
between them.

[0090] Moreover, in order to vary the quantity of enam-
el applied to a manufactured article, it is necessary to
adjust the enamel feeding pressure inside the contain-
ment chamber and the forward movement speed of the
manufactured article itself.
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[0091] The equipmentaccording to the invention does
nottherefore have any construction or manufacturing lim-
its and is able to adapt easily to any production require-
ment.

[0092] Furthermore, the particular shape of the orific-
es, protruding towards the inside of the enamel contain-
ment chamber, and the closure "by rubbing" due to the
tangential contact of the protrusions with the mouth of
the orifices themselves, allows removing any residues or
lumps of enamel that may deposit at this point. The rotary
movement of the roller therefore makes it possible to
keep the orifices free of any bodies that could obstruct
the transit of the enamel.

[0093] Atthe same time, the shape of the containment
chamber and the movement of the roller inside it allow
the continuous mixing of the enamel, thus preventing this
from depositing on the bottom and producing areas of
different densities.

Claims

1. Equipment (1) for the enameling of manufactured
articles, comprising:

an internally hollow container (2) for the collec-
tion of enamel to be applied on a manufactured
article (M), where said container (2) is provided
with at least one group (3) of through orifices
(13) for the outflow of the enamel;

at least one roller (4) housed out of axis inside
said container (2) and operable in rotation
around a relevant axis (X),

where the volume interposed between the inner
walls of said container (2) and said roller (4) de-
fines a containment chamber (8) of the enamel,
said orifices (13) protruding inside said contain-
ment chamber (8);

where said roller (4) is provided with atleastone
set (5) of protrusions (15) adapted to open and
close said orifices (13) during the rotation of the
roller itself to allow and prevent respectively the
enamel from flowing out of said container (2),
and where said group (3) of orifices (13) com-
prises at least one row (23) of orifices (13) ex-
tending along a first direction (6), and by the fact
that said set (5) of protrusions (15) comprises
at least one series (25) of protrusions (15) ex-
tending along said first direction (6), the protru-
sions (15) arranged along each of said series
(25) being substantially aligned along said first
direction (6) with the orifices (13) arranged along
at least one of said rows (23),

characterized by the fact that said group (3) of
orifices (13) comprises a plurality of said rows
(23) and said set (5) of protrusions (15) compris-
es a plurality of said series (25), where the
number of said series (25) is at least equal to
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the number of said rows (23) and where the pro-
trusions (15) of each of said series (25) are sub-
stantially aligned along said first direction (6)
with the orifices (13) of at least one of said rows
(23) and

by the fact that the orifices (13) of one of said
rows (23) are staggered with respect to the ori-
fices (13) of the adjacent rows (23) along a sec-
ond direction (7) substantially orthogonal to said
first direction (6).

Equipment (1) according to claim 1, characterized
by the factthat each of said protrusions (15) overlaps
a relevant orifice (13), obstructing it, when said set
(5) of protrusions (15) reaches said group (3) of or-
ifices (13).

Equipment (1) according to claim 1 or 2, character-
ized by the fact that said set (5) of protrusions (15)
is adapted to substantially close simultaneously said
group (3) of orifices (13).

Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that said
first direction (6) is substantially parallel to the axis
of rotation of said roller (4).

Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that said
roller (4) comprises a plurality of said sets (5) of pro-
trusions (15) angularly spaced apart from one an-
other along the circular extension of the roller itself.

Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that said
roller (4) has a plurality of recesses defining said
protrusions (15).

Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that said
protrusions (15) are bigger than said orifices (13).

Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that it com-
prises closure means for closing at least one part of
said orifices (13) moveable along said first direction

).

Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that the
section of said containment chamber (8) is decreas-
ing towards said orifices (13).

Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that it com-
prises adjustment means for adjusting the position
of the axis of said roller (4) with respect to said con-
tainer (2).
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1.

12.

Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that it com-
prises electronic control means for controlling the
rotation of said roller (4) around the relevant axis.

Equipment (1) according to one or more of the pre-
ceding claims, characterized by the fact that it com-
prises movement means (10) for moving the manu-
factured article (M) to be enameled along a direction
of forward movement (V), sensor means (16), adapt-
ed to detect the position of the manufactured article
(M) to be enameled in relation to said orifices (13)
and by the fact that it comprises at least one com-
mand and control unit (9) which is operationally con-
nected to said movement means (10), to said sensor
means (16) and to said control means, where said
command and control unit (9) is configured to control
the rotation of said roller (4) around the relevant axis
according to the position of the manufactured article
(M)with respectto said orifices (13) and to its forward
movement speed so as to vary the quantity and/or
frequency of the enamel dispensed through the ori-
fices themselves.
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