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(54) CURTAIN COATER HEAD OPENING DEVICE

(57) The device (1) allows the opening of the hopper
(20) of a curtain coater head (2) capable of dispensing,
from a calibrated outlet slot (21), a curtain of ceramic
glaze (S) onto ceramic tiles or slabs (4) in transit there-
below.

The hopper (20) consists of two parts, the first of
which is stationary (20F) whereas the second is movable
(20M), the latter being connected to drive means (10)
capable of imparting rectilinear horizontal movements
thereto.

The drive means (10) are of screw (100) and

nut-screw (101) type, with a recirculating ball screw, and
are driven by an electric motor (102) with encoder (103).
When

the second movable part (20M) is brought closer to
the first stationary part (20F), so that the aforementioned
calibrated exit slot (21) is adjusted, an operating position
(W) of said hopper (20) is defined.

When the two parts (20F, 20M) are pushed apart,
an open position (A) of the hopper (20) is configured,
which allows the hopper to be washed with cleaning fluid
under pressure.
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Description

DESCRIPTION OF THE INVENTION

[0001] The present invention falls under the technical
field relating to machinery used in the ceramic industry
for the decoration of ceramic tiles or slabs.

INVENTION CORRELATED PRIOR ART

[0002] In particular, machines are considered that ap-
ply a uniform layer of liquid glaze to the whole face, or to
a part of it, of said ceramic tiles or slabs, these machines
being also known by those skilled in the art as curtain
coater heads.
[0003] Inside one of these curtain coater heads there
is a hopper, into which a liquid glaze, preferably the one
so-called ’in solution’, is fed.
[0004] In its lower part, the hopper is provided with a
calibrated outlet slot, from which a curtain of said liquid
glaze goes out and is deposited by falling onto the un-
derlying ceramic tiles or slabs in transit, arranged in or-
derly succession and advanced, with constant speed, by
a straight conveyor line.
[0005] The hopper, like other organs involved in the
passage of the glaze, must be thoroughly cleaned every
time the colour of the glaze is to be changed, as a matter
of course, but also at regular intervals, even if the colour
of the glaze remains the same, in order to remove any
lumps or incrustations that may have formed and that
could alter the quality of the layer of glaze applied.
[0006] The hopper is preferably washed with liquid
(water with detergent added if necessary) sprayed under
pressure from one or more nozzles.
[0007] To this end, the hopper must be made up of two
parts, so that it can be opened during the washing phase,
both to allow the introduction and manipulation of the
aforementioned nozzles thereinside and to facilitate the
drainage of the washing liquid from the lower part of the
same hopper.
[0008] In a known technical solution, the two parts of
the hopper are hinged to each other to allow a book-like
opening.
[0009] With such a construction, after the hopper has
been washed, it is difficult to find the correct closed po-
sition of the two parts, which restores the correct size of
the calibrated outlet slot and which, therefore, guaran-
tees the dispensing of a glaze curtain equal to the one
before the washing.

OBJECTS OF THE INVENTION

[0010] Therefore, it is an object of the present invention
to propose a curtain coater head opening device, to carry
out the washing phase of the hopper, designed so that
the hopper is easily accessible when open and, at the
same time, as to avoid, upon the subsequent closing, the
drawbacks inherent in known solutions and, in particular,

those concerning the restoring of the previous operating
conditions.
[0011] Another object of the invention is to propose a
device with whose movements are precise and without
clearance, both when opening and closing.
[0012] A still further object of the invention is to propose
a device which keeps stable all the positions reached by
the two parts of the hopper.
[0013] Another object of the invention is to provide the
device with measuring means suitable for verifying in real
time the extent of the movements made by the two parts
of the hopper when opening and closing.
[0014] A still further object of the invention is to propose
a device which is shaped in such a way as to allow optimal
coexistence and cooperation with the means for washing
the hopper.

SUMMARY OF THE INVENTION

[0015] These and other objects are fully achieved by
means of a curtain coater head opening device, with said
curtain coater head positioned above a straight conveyor
line on which ceramic tiles or slabs, arranged in orderly
succession, advance with constant speed, with said cur-
tain coater head defining thereinside a hopper being fed
with liquid ceramic glaze and formed by a funnel-shaped
upper zone and two vertical walls, parallel to each other
and placed at a suitable distance one from the other, so
as to define, in the lower part, a calibrated outlet slot,
from which comes out a curtain of said liquid ceramic
glaze, aimed at uniformly covering a part or the whole
upper side of said ceramic tiles or slabs.
[0016] The above mentioned device comprises:

- said hopper formed by two parts, a first stationary
part and a second movable part, with said first sta-
tionary part defining an inclined wall of said funnel-
shaped upper zone and a stationary vertical wall of
said vertical walls, and with said second movable
part defining the remaining inclined wall of the funnel-
shaped upper zone and a movable vertical wall of
said vertical walls;

- drive means, associated with said second movable
part of the hopper and intended to move the same
second movable part in a horizontal, rectilinear di-
rection, to establish an operating position of said
hopper, in which said second movable part is dis-
posed close to said first stationary part, so that said
stationary and movable vertical walls are set at a
predetermined distance from each other, to define
the aforementioned calibrated outlet slot, with the
same drive means also provided for configuring an
open position of said hopper, in which said second
movable part is moved away from said first stationary
part.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The characteristics of the invention under dis-
cussion will become evident from the following descrip-
tion of a preferred embodiment of the curtain coater head
opening device, in accordance with what has been pro-
posed in the claims and with help of the enclosed figures,
in which:

- Fig. 1 is a schematic side view of a portion of a con-
veyor line for ceramic tiles or slabs, and a curtain
coater head;

- Fig. 2 is a plan view of the portion of the conveyor
line and the curtain coater head of Fig. 1;

- Fig. 3 is an axonometric view of the curtain coater
head;

- Fig. 4 is a front view of the curtain coater head and
an underlying cleaning unit operating therein;

- Fig. 5 is a plan view of the curtain coater head, in
cross section along the plane V-V of Fig. 4;

- Fig. 6A illustrates a first side section, obtained ac-
cording to the plane VI-VI of Fig. 5, where the hopper
of the curtain coater head can be seen in operating
position;

- Fig. 6B illustrates a second side section, obtained
according to the plane VI-VI of Fig. 5, where the hop-
per of the curtain coater head can be seen in open
position;

- Fig. 7 is a view similar to Fig. 4, where a cleaning
unit is arranged under the curtain coater head to
clean the hopper;

- Fig. 8 is a side view similar to Fig. 6B, showing sche-
matically the organs cleaning the inside of the hop-
per.

DETAILED DESCRIPTION OF THE INVENTION

[0018] In the above figures, the device proposed by
the present invention, as a whole, has been indicated by
reference 1.
[0019] The device 1 is associated with a known curtain
coater head 2, situated above a straight conveying line
3, on which ceramic tiles or slabs 4, arranged in orderly
succession, advance with constant speed V, inter-
spersed with an empty space 5 (Figs. 1 and 2).
[0020] The curtain coater head 2 (Fig. 3), according to
known technique, defines therein a hopper 20, provided
in its lower part with a calibrated outlet slot 21, from which
a curtain of liquid ceramic glaze goes out, which is aimed
at uniformly covering a part or, preferably, the whole up-
per face 4A of said ceramic tiles or slabs 4.
[0021] The hopper 20 includes, for example, a funnel-
shaped upper zone 22 into which the liquid ceramic glaze
is fed at the inlet, by means of a system associated with
the curtain coater head 2, not illustrated as not relevant
in the context of the present invention.
[0022] The funnel-shaped upper zone 22 conveys, for
example due to gravity, the liquid ceramic glaze towards

the underlying calibrated outlet slot 21, defined by two
vertical walls 24, 25, parallel to each other and arranged
at a suitable distance from each other, depending on the
thickness of the curtain of glaze to be obtained.
[0023] In the device 1 according to the invention said
hopper 20 is formed by two parts, a first stationary part
20F and a second movable part 20M.
[0024] The first stationary part 20F defines an inclined
wall of the above mentioned funnel-shaped upper zone
22 and a stationary vertical wall 24 of said vertical walls
24, 25, whereas the second movable part 20M defines
the remaining inclined wall of the funnel-shaped upper
zone 22 and a movable vertical wall 25 of said vertical
walls 24, 25.
[0025] The first stationary part 20F further comprises
two sides 26 and a lid 27, which form a single body with
the inclined wall of the funnel-shaped upper zone 22 and
the stationary vertical wall 24 and which delimit the same
hopper 20 laterally and from above.
[0026] The second movable part 20M couples slidingly
and tightly, with said sides 26 and lid 27, so that the hop-
per 20 is completely closed, apart from the duct feeding
the glaze S and the mentioned calibrated outlet slot 21
in the lower part.
[0027] Advantageously, suitable gaskets 29A, 29B are
interposed between the first stationary part 20F and the
second movable part 20M, to ensure a hermetic seal be-
tween the areas in sliding coupling.
[0028] Drive organs 10, associated with the second
movable part 20M of the hopper 20, are aimed at trans-
lating the same second movable part 20M in a rectilinear
horizontal direction, bringing it close to or away from the
first stationary part 20F.
[0029] More in particular, an operating position W of
said hopper 20 is configured when the second movable
part 20M is disposed close to the first stationary part 20F
and the stationary vertical wall 24 and the movable ver-
tical wall 25 are at a prefixed distance from each other
which regulates said calibrated exit slot 21, while an open
position A of said hopper 20 is configured when the sec-
ond movable part 20M is moved as far as possible from
the first stationary part 20F.
[0030] In a preferred embodiment of the device 1, said
drive means 10 comprise:

- a screw 100 rotatably supported by the supporting
structure of said curtain coater head 2;

- a nut-screw 101, geared with said screw 100 and
made integral with said second movable part 20M;

- operating means 102 for rotation of said screw 100
in one direction or the other, and thus causing cor-
responding translations of the screw nut 101 and
second moving part 20M assembly, to define said
operating W and open A positions of the hopper 20.

[0031] Advantageously, it is contemplated that the
screw 100 and the nut-screw 101 are coupled by means
of a recirculating ball system, which is not illustrated in
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detail since of known type.
[0032] In the preferred embodiment shown in the fig-
ures, the aforementioned operating means 102 are of a
motorised type and comprise an electric motor of the
brushless or stepper type, equipped with an encoder 103
for controlling the angles of rotation; the electric motor
102 is directly keyed to the screw 100, so that there is a
unitary transmission ratio between the two.
[0033] The drive of the electric motor 102 is driven by
control and command means 104 which record the rota-
tions imposed on the screw 100 in real time.
[0034] In an variant embodiment of the device 1, not
illustrated as intuitively comprehensible, the operating
means 102 are of manual type and comprise a crank,
made integral with the screw 100, and a mechanical
counter, associated with the latter, for controlled rotation
of the screw 100.
[0035] Centring and zeroing means 28 are interposed
between said first and second parts 20F, 20M of the hop-
per 20 and are capable of unambiguously determining
the condition in which said vertical walls 24, 25 are mu-
tually approached with zero clearance.
[0036] In the illustrated, not limiting, example, the cen-
tring and zeroing means 28 comprise two conical tips
28P, rigidly fixed to the sides of the second movable part
20M of the hopper 20, intended to match with correspond-
ing conical recesses (not visible) made in blocks 28B,
with the latter made integral with the first stationary part
20F.
[0037] The contact coupling between the conical tips
28P and said conical recesses must coincide with the
aforementioned zero clearance coupling between the
vertical walls 24, 25: this condition is recorded by the
encoder 103 or by the number indicated by the mechan-
ical counter, so as to define the "zero" from which to cal-
culate, and find again at any time, the correct distance
between the vertical walls 24, 25 to delimit the aforemen-
tioned calibrated exit slot 21, to which corresponds the
aforementioned operating position W of the hopper 20.
[0038] When it becomes necessary to wash the hopper
20, either for periodic maintenance or because the colour
of the glaze has to be changed, the hopper is arranged
in the open position A, so as to allow a known cleaning
unit 12 to enter the hopper 20 from below and to deliver
detergent fluid under pressure, so as to invest and wash
its inner walls.
[0039] The cleaning unit 12 comprises a carriage 13
with at least one rotating spray nozzle 14 of detergent
fluid, movable parallel to said calibrated outlet slot 21
along its entire length.
[0040] In order to facilitate the entry into work of the
cleaning group 12, in the device 1 lifting means 11 are
advantageously associated with said curtain coater head
2 and designed to move the latter vertically between two
extreme positions, respectively a lowered working posi-
tion B, in which the calibrated outlet slot 21 is at a pre-
determined height from the ceramic tiles or slabs 4 in
underlying transit, and a raised washing position L, in

which the same curtain coater head 2, in an inoperative
condition, is placed higher with respect to the transport
line 3.
[0041] The lifting means 11 comprise, as a pure exam-
ple, two pneumatic cylinders 110, arranged at the sides
of said curtain coater head 2 and are operated in syn-
chronism by known and not shown operating means.
[0042] Other possible embodiments of the aforesaid
lifting means, not illustrated, the application of which is
largely within the reach of the average skilled technician
of the field, include electric cylinders, one or more recir-
culating screws driven by a stepper or brushless motor,
or manually operated and provided with suitable sensors,
capable of allowing fine adjustment of the vertical dis-
tance between the tile 4 and the walls 24, 25.
[0043] As it can be easily uderstood, the raised wash-
ing position L of the curtain coater head 2 is set when
the hopper 20 is in the open position A.
[0044] From the above description, all the advanta-
geous aspects of the proposed device, which allows the
hopper washing phase to be easily carried out by opening
it with a different and better geometry than in the prior
art, so as to increase its ease of access for the cleaning
unit, are very clearly shown.
[0045] In addition, the device is equipped with effective
operating means for opening and closing the hopper,
which allow a previous adjustment of the calibrated outlet
slot to be easily and with absolute certainty restored.
[0046] For this purpose, it proves particularly useful to
have equipped the device with suitable measuring de-
vices adapted to verify in real time the extent of the move-
ments made, at the opening and reclosing of the two
parts of the hopper.
[0047] It is highlighted that the design features of the
device ensure precise and backlash-free movements of
the moving part of the hopper, both in opening and clos-
ing.
[0048] An additional advantage comes from the fact
that great care was taken in the design and manufacture
of the device to achieve absolute stability of the two parts
of the hopper, in all positions.
[0049] Thanks to the means of lifting the curtain coater
head, provided in the device, optimal cooperation with
the means in charge of carrying out hopper washing is
achieved, without hindering the work of the latter.
[0050] It is understood that what is described above
has only an illustrative and not limiting value, therefore,
possible detail variations that could become necessary
for technical and/or functional reasons, are from now con-
sidered within the protective scope as defined in the
claims below.

Claims

1. Curtain coater head opening device, with said curtain
coater head positioned above a straight transport
line (3) on which tiles or ceramic slabs (4) are made
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to advance with constant speed (V) and orderly ar-
ranged in a row, with the same curtain coater head
(2) including a hopper (20) thereinside, that is fed
with liquid ceramic glaze and consisting of a funnel-
shaped upper zone (22) and two vertical walls (24,
25), which are parallel to each other and arranged
at a suitable distance from each other to define a
calibrated exit slot at the bottom (21), from which a
curtain of said liquid ceramic glaze comes out and
goes to uniformly cover a part of or the entire upper
face (4A) of said ceramic tiles or slabs (4), said de-
vice (1) being characterised by comprising:

- said hopper (20) consisting of two parts, name-
ly a first stationary part (20F) and a second mov-
able part (20M), with said first stationary part
(20F) defining a inclined wall of said funnel-
shaped upper zone (22) and a stationary vertical
wall (24) of said vertical walls (24, 25) and with
said second movable part (20M) defining the re-
maining inclined wall of the funnel-shaped upper
zone (22) and a movable vertical wall (25) of
said vertical walls (24, 25);
- drive means (10), associated with said second
movable part (20M) of the hopper (20) and in-
tended to move the same second movable part
(20M) in a horizontal, rectilinear direction, to es-
tablish an operating position (W) of said hopper
(20), in which said second movable part (20M)
is disposed close to said first stationary part
(20F), so that said stationary (24) and movable
(25) vertical walls are set at a predetermined
distance from each other to define the aforemen-
tioned calibrated exit slot (21), with the same
drive means (10) also provided for establishing
an open position (A) of said hopper (20), in which
said second movable part (20M) is moved away
from said first stationary part (20F).

2. A device according to claim 1, characterised in that
said first stationary part (20F) of the hopper (20) com-
prises two sides (26) and a lid (27), which are pro-
vided for delimiting the sides and top of the hopper
(20) so as to form a single body with said stationary
vertical wall (24) and inclined wall of the funnel-
shaped upper zone (22), and in that said second
movable part (20M) mates slidingly and tightly with
said sides (26) and lid (27).

3. A device according to claim 1, characterised in that
said drive means (10) include: a screw (100) rotat-
ably supported by the supporting structure of said
curtain coater head (2); a nut-screw (101), geared
with said screw (100) and made integral with said
second movable part (20M); operating means (102)
for rotation of said screw (100) in one direction or in
the other one thus causing corresponding transla-
tions of the screw nut (101) and second moving part

(20M) assembly, to define said operating (W) and
open (A) positions of the hopper (20).

4. A device according to claim 3, characterised in that
said screw (100) and nut-screw (101) are coupled
with a recirculating ball system.

5. Device according to claim 3 or 4, characterised in
that said operating means (102) are of motorised
type and include an electric motor with encoder
(103), and in that control and command means (104)
are provided, associated with said electric motor with
encoder (103) for controlled rotation of said screw
(100).

6. Device according to claim 3 or 4, characterised in
that said operating means (102) are of manual ac-
tivation type and comprise a crank, made integral
with said screw (100), and a mechanical counter,
associated with the latter, for controlled rotation of
said screw (100).

7. Device according to claim 3 or 5 or 6, , character-
ised in that centring and zeroing means (28) are
interposed between said first and second parts (20F,
20M) of the hopper (20) and are capable of unam-
biguously determining the condition in which said
vertical walls (24, 25) are mutually approached with
zero clearance.

8. A device according to claim 7, characterised in that
said centring and zeroing means (28) comprise at
least two conical tips (28P), associated with said sec-
ond movable part (20M) of the hopper (20) and in-
tended to match with corresponding conical recess-
es made in blocks (28B), the latter being made inte-
gral with said first stationary part (20F) of the hopper
(20).

9. A device according to claim 1, characterised in that
lifting means (11) are associated with said curtain
coater head (2) and designed to move it vertically
between two extreme positions, respectively a low-
ered working position (B), in which said calibrated
exit slot (21) is at a predetermined height from said
ceramic tiles or slabs (4) in transit, and a raised wash-
ing position (L), in which said curtain coater head (2)
is placed at a higher level from said transport line (3)
and said hopper (20) is in said open position (A).

10. A device according to claim 1, characterised in that
said lifting means (11) comprise two pneumatic cyl-
inders (110), which are arranged on either sides of
said curtain coater head (2) and are operated in syn-
chronism.

11. A device according to claim 1, characterised in that
said lifting means (11) comprise two electrically-op-
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erated cylinders, which are arranged on either sides
of said curtain coater head (2) and are operated syn-
chronously.

12. A device according to claim 1, characterised in that
said lifting means (11) comprise a recirculating-ball
screw driven by a stepper motor.

13. A device according to claim 1, characterised in that
said lifting means (11) comprise a recirculating-ball
screw driven by a brushless motor.

14. A device according to claim 1, characterised in that
said lifting means (11) comprise a recirculating-ball
screw driven that is manually operated and is
equipped with sensors to allow adjustment of the ver-
tical distance between said tile (4) and said walls
(24,25).
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