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(54) MILL FOR CERAMIC MATERIALS

(57) A mill for grinding a material, comprising: a hol-
low body (2), rotating around an axis of rotation (X) and
equipped with a loading opening (2a), concentric to the
axis of rotation (X), and an unloading opening (2b), con-

centric to the axis of rotation (X). The mill comprises a
loading grille (3), arranged inside the hollow body (3) and
located in front of the loading opening (2a), having a plu-
rality of through openings (31).
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Description

[0001] The presentinvention relates to a mill for grind-
ing at least one material used in the ceramics industry,
e.g. clay ceramics.

[0002] The inventionrelates in particular to a mill com-
prising a rotating hollow body, which defines a volume in
which grinding bodies are arranged immersed in a liquid,
typically water. The grinding bodies have the function of
grinding the material introduced into the volume itself,
following the rotation of the mill about an axis of rotation
and during such rotation.

[0003] The bestperforming mills perform their grinding
action in a continuous cycle. In essence, the introduction
of the material to be ground and the extraction of the
ground material are carried out concentrically to the axis
of rotation of the mill, so that the hollow body can be kept
in continuous rotation.

[0004] During operation of the mill, the grinding bodies
are cyclically dragged upwards by the rotation of the hol-
low body and fall down once it reaches a position of max-
imum height. During these movements, the grinding bod-
ies can accidentally enter the loading opening or unload-
ing opening of the mill, causing occlusions or, in any case,
exiting from the mill.

[0005] To limit this drawback, the mills are filled up to
a level lower than that of the loading and unloading open-
ings of the mill. This involves a considerable imbalance
of the total mass of the mill with respect to the axis of
rotation of the hollow body, and a consequent increase
in the energy consumption required to keep the mill in
rotation. On the other hand, it is not currently possible to
raise the filling level of the mill, as in doing so the number
of hollow bodies which tend to escape from the mill
through the loading and unloading openings greatly in-
creases.

[0006] The object of the present invention is to over-
come the drawbacks of the currently available mills, pre-
venting the grinding bodies from escaping from the mill.
[0007] Characteristics and advantages of the present
invention will more fully emerge from the following de-
tailed description of an embodiment of the invention, as
illustrated in a non-limiting example in the accompanying
figures, in which:

- figure 1 shows a schematic sectional view of a mill
according to the present invention, on a section
plane which contains the axis or rotation (X) of the

mill;

- figure 2 shows a sectional view on the plane II-l of
figure 1;

- figure 3 shows a sectional view on the plane IlI-lll of
figure 1.

[0008] The millaccording to the presentinvention com-

prises a hollow body (2), rotating around an axis of rota-
tion (X). The hollow body (2) has a cylindrical shape,
concentric with the axis of rotation (X), and is equipped
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with a loading head (21) and an unloading head (22)
which close the hollow body (2) at its ends. The two heads
(21,22) are arranged substantially transverse to the axis
of rotation (X). Motor means, not shown, are arranged to
drive the hollow body (2) in rotation through a transmis-
sion. The motor means and the transmission required for
driving the rotation of the hollow body (2) are well known
in the industry, and will therefore not be described in fur-
ther detail.

[0009] The hollow body is equipped with a loading
opening (2a), concentric to the axis of rotation (X), and
an unloading opening (2b), concentric to the axis of ro-
tation (X). The loading opening (2a) is formed through
the loading head. Supply means, not shown, can be con-
nected to the loading opening (2a) for supplying the ma-
terial to be subjected to grinding inside the hollow body
(2). The unloading opening (2b) is formed through the
unloading head (22), to allow the outflow of the ground
material. The unloading opening (2b) can be connected
to a duct which carries the ground material to a subse-
quent destination.

[0010] As is known, the material to be ground is fed to
the hollow body (2) in an aqueous suspension. A plurality
of grinding bodies are also arranged inside the hollow
body (2) which, cyclically rising and falling inside the hol-
low body (2) due to the rotation of the latter, carry out the
grinding of the material.

[0011] Advantageously, the mill according to the
presentinvention comprises aloading grille (3), arranged
inside the hollow body (2) and located in front of the load-
ing opening (2a), having a plurality of through openings
(31).

[0012] The mill further comprises an unloading grille
(4), arranged inside the hollow body (3) and located in
front of the unloading opening (2b), having a plurality of
through openings (41).

[0013] The two grilles (3,4), equipped with through
openings (31,41), allow the flow of the aqueous suspen-
sion, while they do not allow the passage of the grinding
bodies, which cannot therefore enter into the loading and
unloading openings (2a, 2b). In addition, thanks to the
presence of the two grilles (3,4), the filling level of the
hollow body (2), namely the level of the aqueous sus-
pension containing the material to be ground, can be
raised to above the axis of rotation (X), i.e. to above the
level of the loading and unloading openings (2a, 2b), al-
lowing a substantial reduction of the energy required for
the rotation of the hollow body (2). Without the grilles
(3,4) this condition would be substantially impossible, be-
cause the partial floating of the grinding bodies in the
aqueous suspension would accentuate the tendency of
the latter to enter into the loading and unloading openings
(2a, 2b). The two grilles (3,4) instead retain the grinding
bodies inside the hollow body (2).

[0014] Inthe embodiment shown, the loading grille (3)
is associated with the loading head (21), in a frontal po-
sition with respect to the loading opening (2a). The load-
ing grille (3) is substantially concentric to the loading
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opening (2a). Preferably, the loading grille (3) has a con-
cave conformation. The concavity of the loading grille (3)
is turned towards the loading opening (2a), so that a cen-
tral area of the loading grille (3) is maintained at a certain
distance from the loading head (21), to favour the inflow
of material through the loading opening (2a). For exam-
ple, the loading grille (3) has a truncoconical conforma-
tion, concentric to the loading opening (2a). A base flange
ofthe loading grille (3) is associated with the loading head
(21), while the apex portionis placed in front of the loading
opening (2a). This conformation is particularly effective
to allow the inflow of material and, simultaneously, to
keep the grinding bodies at a distance from the loading
opening (2a).

[0015] In the embodiment shown, the unloading grille
(4) is associated with the unloading head (22), in afrontal
position with respect to the unloading opening (2b). The
unloading grille (4) is substantially concentric to the un-
loading opening (2b). Preferably, the unloading grille (4)
has a concave conformation. The concavity of the un-
loading grille (4) is turned towards the unloading opening
(2b), so that a central area of the unloading grille (4) is
maintained at a certain distance from the unloading head
(22), to favour the outflow of material through the unload-
ing opening (2b). For example, the unloading grille (4)
has a truncoconical conformation, concentric to the un-
loading opening (2b). A base flange of the unloading grille
(4) is associated with the unloading head (22), while the
apex portion is placed in front of the unloading opening
(2b). This conformation is particularly effective to allow
the outflow of material and, simultaneously, to keep the
grinding bodies at a distance from the unloading opening
(2b).

[0016] The mill according to the present invention pro-
vides important advantages.

[0017] The presence of the loading grille (3), which pre-
vents the entry of the grinding bodies in the loading open-
ing (2a), makes it possible to raise the level of filling of
the mill well above the axis of rotation (X). This raise in
level reduces the eccentricity of the total mass of the mill,
i.e. brings the centre of the hollow body and the mass
contained therein (2) closer to the axis of rotation (X), so
that the energy needed for the rotation of the hollow body
(2) is drastically reduced compared to the currently avail-
able mills. The raising of the filling level in the hollow body
(2) also makes it possible to reduce the processing time.
The use of the unloading grille (4) makes it possible to
increase the advantages of the invention, insofar as it
excludes the possibility that the grinding bodies can enter
into the unloading opening (2b).

Claims

1. A mill for grinding a material, comprising: a hollow
body (2), rotating around an axis of rotation (X) and
provided with a loading opening (2a), concentric to
the axis of rotation (X), and an unloading opening
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10.

(2b), concentric to the axis of rotation (X); charac-
terised in that it comprises a loading grille (3), ar-
ranged inside the hollow body (3) and located in front
of the loading opening (2a), having a plurality of
through openings (31).

The mill according to claim 1, comprising a loading
head (21), concentric to the axis of rotation (X),
through which the loading opening (2a) is arranged;
theloading grille (3) is associated to the loading head
(21).

The mill according to claim 1, wherein the loading
grille (3) has a concave conformation, and wherein
the concavity of the loading grille (3) is facing towards
the loading opening (2a).

The mill according to claim 3, wherein the loading
grille (3) is truncoconical.

The mill according to claim 4, wherein the loading
grille (3) is concentric to the loading opening (2a).

The mill according to claim 1, comprising an unload-
ing grille (4), arranged inside the hollow body (2) and
located in front of the unloading opening (2b), having
a plurality of through openings (41).

The mill according to claim 6, comprising an unload-
ing head (22), concentric to the axis of rotation (X),
through which the unloading opening (2b) is ar-
ranged; the unloading grille (4) is associated to the
unloading head (22).

The mill according to claim 6, wherein the unloading
grille (4) has a concave conformation, and wherein
the concavity of the unloading grille (4) is facing to-
wards the unloading opening (2b).

The mill according to claim 8, wherein the unloading
grille (4) is truncoconical.

The mill according to claim 9, wherein the unloading
grille (4) is concentric to the unloading opening (2b).
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