EP 1 690 598 A1

Européisches Patentamt
European Patent Office

(19) p)

Office européen des brevets

(11) EP 1 690 598 A1

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.
16.08.2006 Bulletin 2006/33 B02C 21/00 760" B02C 17/182006.0%)
(21) Application number: 06075046.0
(22) Date of filing: 10.01.2006
(84) Designated Contracting States: (72) Inventors:

AT BEBG CH CY CZDE DK EE ES FIFR GB GR
HUIEISIT LILT LU LV MC NL PL PT RO SE SI
SK TR

Designated Extension States:

AL BAHR MK YU

e Casadio, Simone c/o Sacmi Co. Meccanici Imola
S.C.
40026 Imola (Bologna) (IT)

* Poli, Piero c/o Sacmi Co. Meccanici Imola S.C.
40026 Imola (Bologna) (IT)

(30) Priority: 11.02.2005 IT RE20050012 (74) Representative: Corradini, Corrado et al
Ing. C. Corradini & C. S.R.L.

(71) Applicant: SACMI COOPERATIVA MECCANICI Via Dante Alighieri 4

IMOLA SOCIETA’ 1-42100 Reggio Emilia (IT)

COOPERATIVA

40026 Imola (Bologna) (IT)
(54) Connection system between in-series, continuous mills of a milling plant
(57) A milling plant (1) comprising a plurality of con- comprises a connection disk (22), which is coaxially in-

tinuous mills (2) provided with a loading mouth (6) of the

material and a discharge mouth (8) of the casting slip,

which are placed in series by means of a connection body

(19) which, associated with an input device (20, 21), con-
nects the discharge mouth of one mill with the loading
mouth of the contiguous mill. Said connection body (19)

21

serted within the loading mouth (6) and is provided with
two distinct through holes, including a first central through
hole within which the discharge mouth (8) is coaxially
inserted, and a second hole connected to the input device
(20, 21); both discharge (8) and loading (6) mouths being
rotatably associated with said connection disk (22), which
is fixed in rotation by constraining means (27).
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Description

[0001] The presentinvention generally refers to a mill-
ing plant particularly even if not exclusively intended to
be employed in the preparation of ceramic mixtures.
Such mixtures, indeed, are generally prepared by means
of the moist pulverisation of the raw materials (silica, feld-
spar, clay) and the addition of specific additives, until a
homogenous casting slip having the desired granulom-
etry of the powders in suspension.

[0002] Asisknown,one such plantnormally comprises
atleast one grinding mill, which is provided with a rotating
cylinder, at whose interior the pulverisation operation of
the raw materials is carried out by the collisions, and in
any case mutual actions, between the raw materials
themselves and a set of generally spherical grinding bod-
ies.

[0003] The known grinding mills are subdivided into
continuous and discontinuous mills, according to which
the steps of loading the material inside the rotating cyl-
inder and discharging of the casting slip occur in a con-
tinuous manner during the operation of the mill, or in dis-
continuous manner, requiring the temporary interruption
of the productive process and the stopping of the rotating
cylinder.

[0004] The present invention refers in particular to a
milling plant comprising mills of continuous type.

[0005] According to the prior art in the ceramics field,
the process of pulverisation of the raw materials foresees
a set of successive steps, beginning with a crushing step
and ending with a refining step. For the different steps,
the grinding bodies must have different and decreasing
sizes passing from the crushing to the refining and, con-
sequently, for each of said steps there exists a rotation
speed of the rotating cylinder which optimises the
processing effectiveness, the execution time and the en-
ergy consumption of the grinding mill.

[0006] For these reasons, plants are known compris-
ing a plurality of continuous grinding mills placed in se-
ries, in which the rotating cylinder of each mill contains
the grinding bodies, and is adapted to rotate at a speed
independent from the othersin order to be able to execute
in optimal manner one of the aforementioned steps of
the pulverisation process.

[0007] Asimilarplantis described in detail in the Italian
patent application RE2003A000013 by the same appli-
cant, to whose text one may refer for additional details.

[0008] In particular, each rotating cylinder of the afore-
mentioned plant is provided with a loading mouth of the
material to be processed and a discharging mouth of the
casting slip which, fixed on opposite parts of the cylinder
and arranged along the rotation axis of the same, are
adapted to rotate integral with it, facilitating the continu-
ous advancement of the input material and output casting
slip.

[0009] Furthermore, the discharge mouth of an inter-
mediate rotating cylinder is connected to the loading
mouth of the successive cylinder by means of a tubular
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connection element, which is in turn associated with an
input device adapted to introduce grinding bodies and
appropriate additives (for example colorants) directly in-
side the downstream cylinder.

[0010] One drawback of these known plants lies in the
fact that said tubular connection element, unlike the dis-
charge and loading conduits which rotate integral with
the respective rotating cylinders, must be integral with
the input device and, consequently, fixed.

[0011] For this reason, the material which advances
between one rotating cylinder and the next, when cross-
ing the connection element, tends to stop, blocking the
connector itself and thus compromising the operation of
the entire plant.

[0012] Object of the present invention is that of over-
coming the mentioned drawback, within the scope of a
simple, rational solution with limited cost.

[0013] Such object is realised by means of a continu-
ous milling plant comprising a plurality of continuous mills
provided with a loading mouth of the material and a dis-
charge mouth of the casting slip, which are placed in
series by means of a connection body which, associated
with an input device, connects the discharge mouth of
one mill with the loading mouth of the subsequent mill.
[0014] Said connection body comprises a connection
disk, which is coaxially inserted inside the loading mouth
and is provided with two distinct through holes, including
a first central hole within which the discharge mouth is
coaxially inserted, and a second hole which is connected
to the input device.

[0015] In particular, both the loading and discharge
mouths are rotatably associated with the aforementioned
connection disk which, in turn, is fixed by means of ap-
propriate constraining means.

[0016] Thanks to this solution, the discharge mouth of
the upstream mill may lead directly inside the loading
mouth of the downstream mill, and the material which
passes between the two mills, as with that fed by the
input device, may therefore advance without encounter-
ing difficulties.

[0017] In accordance with the invention, so that the
discharge mouth of the upstream mill and the loading
mouth of the downstream mill are free to rotate with re-
spect to the connection disk, the connection body com-
prises two additional coaxial rings, respectively inner and
outer, of which the inner ring is inserted in the central
hole of the connection disk, while the outer ring encircles
the connection disk itself. In particular, the inner ring is
intended to be inserted and locked on the discharge
mouth, while the outer ring is intended to be inserted and
locked within the loading mouth.

[0018] According to the invention, between each ring
and the connection disk sealing means are interposed,
adapted to advantageously avoid that losses of material
occur by the milling plant.

[0019] According to an embodiment of the invention,
during the rotation of the mills, said inner and outer rings
are adapted to rotate, sliding along connection disk, and
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therefore may be realised with a material with a low fric-
tion coefficient.

[0020] An additional embodiment of the invention fore-
sees, finally, that said inner and outer rings were respec-
tively substituted by an inner rolling bearing and an outer
rolling bearing, of which the first bearing has the inner
ring integral with the discharge mouth and the outer ring
integral with the connection disk, while the second bear-
ing has the inner ring integral with the connection disk
and the outer ring integral with the loading mouth. In this
case, in order to ensure the sealing of the plant, it may
be foreseen that said bearings are provided with sealing
means.

[0021] Further characteristics and advantages of the
invention will be clear from the reading of the following
description provided as exemplifying and not limiting,
with the aid of the figures illustrated in the attached tables,
in which:

- figure 1 shows a schematic view of the continuous
milling plant according to the invention;

- figure 2 shows a detail of figure 1 in longitudinal sec-
tion.

[0022] With reference to the attached figures, the mill-
ing plant of the present invention, indicated in its entirety
with 1, comprises a plurality of continuous mills 2 placed
in series.

[0023] Each mill 2 comprises a rotating cylinder 3,
which is formed by a horizontal axis cylindrical body 4,
closed at one end by a first bottom 5 provided with an
axial mouth 6 for the loading of the material, and closed
at the opposite end by a bottom 7 provided with an axial
mouth 8 for the discharging of the casting slip.

[0024] The rotating cylinder 3 is supported at each of
the ends by a suitable structure 9, and is operated by an
appropriate control system 10 through a belt system 11.
[0025] Inside the rotating cylinder 3, a grinding cham-
ber is defined, at whose interior both the grinding bodies
and the raw materials which compose the casting slip
are fed, or rather essentially water, silica, feldspar and
clay. The grinding bodies are typically in silica or alumin-
ium and during the operation of the plan are worn until
they are mixed with the casting slip being processed.
[0026] Infigure 1 itis seen that the first upstream con-
tinuous mill 2 is provided with a per se known normal
loading system 18 of the raw materials, and that the load-
ing mouth 6 of the second mill, and possible subsequent
mills, is connected both to the discharge mouth 8 of the
preceding mill and to an input conduit 20 which is asso-
ciated with an additional loading device 21.

[0027] Advantageously, said input conduit 20 permits
separately reintegrating the grinding bodies for each of
the continuous mills 2 and separately introducing mate-
rials, or water, constantly permitting mixture correction
and thus guaranteeing an optimal composition.

[0028] Eachofthe continuous mills 2 of the milling plant
1, being operatively independent from the others, is sized
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and optimised in geometric terms, in the dimensions of
the grinding bodies as well as in the rotation speed, for
the specific pulverisation step to which it is assigned, and
the processing casting slip continuously passes from one
rotating cylinder 3 to the next without interrupting the
process, until the desired granulometry of the powders
in suspension is obtained.

[0029] In detail, as illustrated in figure 2, the release
of the refined casting slip from the operative chamber of
a rotating cylinder 3 is assigned to normal per se known
means 13 which, therefore, are not described further.
Nevertheless, it should be underlined that, despite the
fact that said release means 13 are adapted to advance
the casting slip towards the rotating cylinder 3 placed
downstream, such advancement is also permitted, and
therefore made effective, by the rotation of the discharge
mouth 8 and the loading mouth 6, which are integral with
respective rotating cylinders 3.

[0030] As illustrated in figure 2, the discharge mouth
8 and the input conduit 20 have a terminal section of
decidedly lesser size with respect to the loading mouth
6, such that both may be partially inserted inside the lat-
ter, where they are coupled to a connection body 19 com-
prising a connection disk 22 and two rotating rings, re-
spectively inner 23 and outer 24, which are coaxial and
coplanar to said connection disk 22.

[0031] In detail, the connection disk 22 is contained
inside the outer ring 24, and is provided with a first central
hole of circular form, within which the inner ring 23 is
inserted.

[0032] Between each inner 23 and outer 24 ring, and
the connection disk 22, a sealing ring is interposed, re-
spectively 25 and 26, which is engaged in a correspond-
ing seat made on the surface of the disk 22, facing the
respective outer 23 or inner 24 ring.

[0033] As may be inferred from figure 2, the outer ring
24 of the connection organ 19 is coaxially inserted and
locked inside the loading mouth 6, while the inner ring
23 isinserted and locked on the discharge mouth 8, such
that this leads directly inside the loading mouth 6.
[0034] On the other hand, the connection disk 22 is
fixed to the support structure 9 by means of a support
bar 27, and is provided with a second through hole, dis-
tinct from the first central hole, within which the terminal
section of the input conduit 20 is engaged, so that it too
leads directly into the loading conduit 6.

[0035] During the operation of the plant 1, said con-
nection disk 22 is therefore fixed with respect to the dis-
charge 8 and loading 6 mouths, which may rotate inde-
pendently from each other thanks to the inner 23 and
outer 24 rings, thus permitting both the passage of the
material between the rotating cylinders 3 and the feeding
of new grinding bodies and additives through the input
conduit 20.

[0036] In accordance with a particular embodiment of
the invention, the discharge 8 and loading 6 mouths may
be conical, for example both diverging in the advancing
direction of the material, in order to further facilitate the
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downflow of the same. In this case, correspondingly, it
is foreseen that the inner side surface of the ring 23 and
the outer side surface of the ring 24 are also conical and,
in particular, have the same taper respectively of the dis-
charge conduit 8 and the loading conduit 6, so to be per-
fectly coupled with them

[0037] Of course, there may be modifications or im-
provements to the plant thus described, suggested by
contingent or particular motivations, without departing
from the scope of the invention as claimed below.

Claims

1. Milling plant (1) comprising a plurality of continuous
mills (2) provided with a loading mouth (6) of the
material and a discharge mouth (8) of the casting
slip, which are placed in series by means of a con-
nection body (19) which, associated with an input
device (20, 21), connects the discharge mouth (8)
of one mill with the loading mouth (6) of the contig-
uous mill, characterised in that said connection
body (19) comprises a connection disk (22), which
is coaxially inserted within the loading mouth (6) and
is provided with two distinct through holes, including
afirst central through hole within which the discharge
mouth (8) is coaxially inserted, and a second hole
connected to the input device (20, 21); both dis-
charge (8) and loading (6) mouths being rotatably
associated with said connection disk (22), which is
fixed in rotation by constraining means (27).

2. Plant(1)accordingto claim 1, characterised in that
said connection body (19) comprises two rotating
rings (23, 24), coaxial with the connection disk, in-
cluding an outer ring (24) which encircles the con-
nection disk (22) and an inner ring (23) which is in-
serted inside the central hole of the connection disk
(22) itself; the inner ring (23) being in turn inserted
and locked on the discharge mouth (8), while the
outer ring (24) being inserted and locked within the
loading mouth (6).

3. Plant(1) according toclaim 2, characterised in that
each between each inner (23) and outer (24) ring,
and the connection disk (22), sealing means (25, 26)
are interposed.

4. Plant(1)according toclaim 3, characterised in that
between the connection disk (22) and the inner ring
(23) atleast one sealing ring (25) is interposed which
is engaged in a seat made in the surface of the disk
(22) facing the inner ring (23), and between the con-
nection disk (22) and the outer ring (24) at least one
sealing ring (26) is interposed which is engaged in
a seat made in the surface of the disk (22) facing the
outer ring (24).
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5.

Plant (1) according to claim 1, characterised in that
said connection body (19) comprises two rolling
bearings, coaxial with the connection disk (22), in-
cluding an outer bearing which encircles the connec-
tion disk, and an inner bearing which is inserted in
the central hole of the connection disk itself; the inner
bearing being in turn inserted on the discharge
mouth (8), while the outer bearing being inserted in-
side the loading mouth (6).

Plant (1) according to claim 5, characterised in that
said bearings are equipped with sealing means.

Plant according to claim 1, characterised in that
the constraining means comprise a support (27)
which unites the connection disk (22) with a fixed
structure (9) of the plant (1) itself.
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