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(57)  The invention relates to a polishing-smoothing
machine for slabs, tiles and the like, comprising: a mo-
bile rest plane (1) for the slabs or tiles (2) on which same
are conveyed in a predetermined direction and a rotat-
ing platform (3), commanded to rotate about an axis
which is incident on the mobile rest plane (1) and pro-

Fig.1

A polishing and smoothing machine for slabs, tiles and the like.

vided with frontal rotating brushes (4) each of which is
freely rotatingly mobile about an axis not coinciding with
the rotation axis of the platform (3) which operates con-
tactingly on at least one slab or tile (2) situated on the
plane (1). The rotation axis of each frontal rotating brush
(4) is inclined at a predetermined angle with respect to
a perpendicular of the mobile rest plane (1).
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Description

The invention relates to a polishing-smoothing ma-
chine for slabs, tiles and the like.

In particular, but not exclusively, the invention is ap-
plicable in the smoothing of marble slabs and ceramic
tiles made of the material known as porcelain stone-
ware.

The prior art teaches polishing marble slabs and
porcelain stoneware tiles using sanding machines hav-
ing a plurality of grinders arranged in line which operate
on the slab or tile first by smoothing the work-surface
andthen, with a series of passages under progressively-
finer grinders, by progressively polishing same. A char-
acteristic of this working technique is the removal of a
considerable breadth of material from the face of the
slab or tile, i.e. a breadth which is sufficient to produce
a perfectly flat surface which is necessary in order to
obtain a fine shine.

For porcelain stoneware tiles, in particular, this type
of sanding has the drawback of opening up microporos-
ities (which are not present in the piece as it exits from
the kiln) which causes the polished surface to stain
when in contact with dirt particles small enough to lodge
inthese porosities. Consequently it is usually necessary
to apply afurther proofing process, whereby the tiles are
treated with a substance able to impregnate the micro-
porosities and render them safe from dirt infiltration.

A further serious limitation of the prior art relating to
sanding is that it is not at all able to produce a smooth
finish or polish on irregular, i.e. not perfectly flat surfac-
es. This in effect means that the kinds of tile known as
structured, which are designed to have irregular rough
surfaces (the prior art, indeed, presupposes that all sur-
face irregularities have to be levelled before polishing
can take place) cannot be polished.

The present invention, as it is characterised in the
claims that follow, provides a polishing and smoothing
machine able to carry out a surface treatment which
makes the tile or slab surface shinier and smoother with-
out detracting from the original geometric conformation
thereof.

A further aim of the present invention is to perform
a smoothing operation which is characterised by the re-
moval of a very small breadth of material.

A still further aim of the present invention is to real-
ise various degrees of finish without leaving any sign of
working whatsoever on the worked surface.

An advantage of the present invention consists in
its constructional, functional and operative simplicity.

A further advantage of the present invention is its
ability to work with consistent results on products having
flat and regular surfaces but also on those having irreg-
ular surfaces and conformations.

A still further advantage of the present invention
consists in the fact that it can be used for obtaining spe-
cial products, such as antiquated marbles.

A yet further advantage is that the operation of the
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invention is very economical.

Further characteristics and advantages of the
present invention will better emerge from the detailed
description that follows of some preferred but non-ex-
clusive embodiments of the invention, illustrated purely
by way of nonlimiting examples in the accompanyingfig-
ures of the drawings, in which:

figure 1 is a schematic vertical-elevation frontal
view of a first embodiment of the invention;

figure 2 is a schematic lateral view from the left of
figure 1;

figure 3 is a schematic view from above of figure 1
with some parts removed better to evidence others;
figure 4 is a schematic frontal view of a second em-
bodiment of the invention. With reference to the fig-
ures, 1 denotes in its entirety a mobile rest plane for
slabs or ceramic tiles 2 along which the tiles are
translated in the direction indicated by the arrow 5.
The plane 1 is constituted, for example, by the up-
per branches 10 of a normal pair of conveyor belts
for ceramic tiles supported during motion by guides
11, horizontal guides in the present example. In the
first embodiment shown, a rotating platform 3 is ar-
ranged above the plane 1. The platform 3 rotates
about an axis x-x which is perpendicular to the plane
1 and arranged on the same longitudinal halfway-
line. The platform 3 is mounted on a motor head 6
which in turn is vertically-slidably coupled on a ver-
tical guide 7 fixed to a frame. A known-type device,
notillustrated in the figures, presses the motor head
6 downwards against the tiles on the plane; the en-
tity of the downwards pressure being adjustable
and predetermined.

The rotating platform 3, in the embodiment shown
in figures 1 and 2, inferiorly bears a plurality of rotating
frontal brushes 4 which are arranged in such a way as
to form a crown about axis x-x of the platform itself.

With reference to the presence of a plurality of fron-
tal rotating brushes supported on the rotating platform,
it should be noted that the essential characteristics and
specific functionality of the invention are all perfectly ex-
pressed in an embodiment having at least one frontal
rotating brush, obviously having all of the attributes of
each of the frontal rotating brushes of said plurality of
brushes.

The frontal rotating brushes 4 are mounted idle on
the platform 3, that is, with full rotating liberty about re-
spective axes thereof, which axes are inclined at a pre-
determined angle with respect to a perpendicular of the
plane 1. In particular, the rotation axis of each brush 4
is contained within a plane which also contains the ro-
tation axis x-x of the platfonn 3. The angle at which the
rotation axis of each brush 4 is inclined with respect to
the perpendicular of the plane 1 is small - preferably
about 1 sexagesimal degree.

The rotation axes of the brushes 4 are arranged in
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such away that the active frontal surfaces of the brushes
are turned towards the rotation axis x-x of the platform.

Each brush 4 is constituted by a disc 40. Bristles 41
are arranged in a circular crown on the downwards-
turned face of the disc 40, which bristles can be made
of any of various materials. In the present example, con-
cerned with porcelain stoneware, they are made of a
composite, the preference being for a plastic material
functioning as a bond comprising abrasive particles of
a predetermined granulometry.

During normal functioning the slabs or tiles 2 are
translated on the plane 1 in the direction indicated by
the arrow 5. Two lateral containment edges 9, situated
in the operative zone of the brushes 4, prevent lateral
displacements of the tiles 2 during the smoothing oper-
ation.

The brushes 4 contact the upper surface of the slab
or tile 2 with a predetermined pressure obtained with
said known device (not illustrated) having the task of
keeping the whole motor head 6 pressed downwards (i.
e. against the surface of the slab or tile 2) at a predeter-
mined and adjustable pressure.

Each brush 4 comes into contact with the upper sur-
face of the slab or tile 2 only at one zone of the brush 4
frontal surface, due to the fact that the brush 4 rotation
axis is slightly inclined with respect to the perpendicular
of the upper surface of the slab or tile 2. This geometric
situation, combining with the rotation about its own axis
x-x of the platform 3, generates a tangential force on the
brush, causing it to rotate. Thus, when the brushes 4
are in contact with the slab or tile 2 they are automati-
cally drawn into rotation about their respective axes.

As a result of the combination of movements gen-
erated, the ends of the bristles 41 come into contact with
the upper surface of the slab or tile 2, dragging thereup-
on over short tracts thereof, during which, thanks to the
abrasives contained in the bristles themselves, a me-
chanical smoothing action is produced, characterised
by the removal of very small quantities of material.

Overall, when working on homogeneous materials,
the original profile of the workpiece surface is not
changed (in this case, the workpiece surface being the
whole upper surface of the slab or tile 2); the operation
is limited to smoothing the surface.

Forthe above reason, the device is particularly use-
ful in smoothing-polishing operations on irregular and
not perfectly flat surfaces, such as those of tiles made
of porcelain stoneware, known as "structured" .

Afurther fundamental characteristic of the invention
is that it polishes and smooths without leaving any
marks, such as scoring, on the workpiece surface, inde-
pendently of the degree of finishing required. This de-
gree of finishing essentially depends on the granulom-
etry of the abrasive contained in the bristles forming the
single brushes.

In order to obtain a predetermined degree of slab
or tile surface finish, the work surfaces are passed
through a series of machine operations, rather like the
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one described above. The machines are arranged in
line, and each is equipped with brushes 4 having bristles
41 impregnated with abrasives of varying granulometry.
The work order is organised so that a gradually decreas-
ing abrasive granulometry (as well as different kinds of
abrasives) comes into contact with the work surface.

A further embodiment of the invention uses a plat-
form 3' arranged with its rotation axis x'-x' inclined with
respect to the vertical of the plane 1'. In this case, too,
the inclination is of small entity, preferably about 1 de-
gree.

The platform 3' bears a plurality of brushes 4', struc-
turally identical to the brushes 4 of the first embodiment,
but having rotation axes parallel to the rotation axis x'-
X' of the platform 3'. Thus the axes thereof are also in-
clined with respect to the perpendicular of the plane 1".
This geometrical situation is the cause of the rotation of
the brushes 4', which are in contact with the underlying
slab or tile 2, due to the effect of the rotation of the plat-
form 3'. The overall result is similar to that obtained in
the first embodiment.

Claims

1. A polishing-smoothing machine for slabs, tiles and
the like, comprising: a mobile rest plane (1) for the
slabs or tiles (2), whereon the slabs or tiles (2) are
conveyed in a predetermined direction;

a rotating platform (3, 3'), commanded to rotate
about an incident axis on said mobile rest plane
(1) and provided with at least one frontal rotat-
ing brush (4, 4" which rotates about an axis not
coinciding with the rotation axis of the platform
(8, 3) and which is predisposed to operate in
contact with at least one slab or tile (2) situated
on said plane (1),

said rotation axis of said at least one frontal ro-
tating brush (4, 4') being inclined, having a in-
clination which is predetermined with respect to
a perpendicular of said mobile rest plane (1).

2. The machine of claim 1, characterised in that the
rotation axis of said platform (3, 3') is contained in
a plane which is parallel to an advancement direc-
tion of the slabs or tiles (2) on said mobile plane (1)
and which is perpendicular to said mobile plane (1).

3. The machine of claim 2, characterised in that the at
least one frontal rotating brush (4, 4') is mounted
idle on said platform (3, 3'), having full freedom ro-
tation about an axis thereof.

4. The machine of claim 3, characterised in that the
rotation axis of the platform (3, 3') and the rotation
axis of the at least one frontal rotating brush (4, 4')
are coplanar.
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The machine of claim 4, characterised in that the
rotation axis of the platform (3) is perpendicular to
the mobile rest plane (1).

The machine of claim 5, characterised in that the
rotation axis of the at least one frontal rotating brush
(4) is inclined with respect to the perpendicular of
the mobile rest plane (1), said perpendicular axis
being parallel to the rotation axis of said platform
(3), with a small-entity inclination angle.

The machine of claim 1, characterised in that the at
least one frontal rotating brush (4, 4') is constituted
by a disc (40) on a face of which bristles (41) are
fixed and arranged in a circular crown pattern; said
bristles (41) exhibiting a composite structure con-
stituted by a plastic material functioning as a bond
and containing particles of abrasive material.

The machine of any one of the preceding claims,
characterised in that said rotating platform (3) is
provided with a plurality of said frontal rotating
brushes (4) which are arranged in such a way as to
form a crown configuration about the rotation axis
of the platform (3).

The machine of claim 8, characterised in that the
frontal rotating brushes (4) of said plurality of brush-
es exhibit rotation axes which are equally inclined
with respect to the rotation axis of the platform (3).

The machine of any one of the preceding claims
from 1 to 4 and claim 7, characterised in that the
rotation axis of said rotating platform (3') is inclined,
with a small entity of inclination, with respect to the
perpendicular of said mobile rest plane (1); the ro-
tation axis of said at least one frontal rotating brush
(4") being parallel to the rotation axis of the platform

(3.

The machine of claim 10, characterised in that said
rotating platform (3') is provided with a plurality of
said frontal rotating brushes (4'), which are ar-
ranged in such a way as to form a crown about the
rotation axis of the platform.
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