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(54) Automatic cross cutting machine for strips, slabs or plate-shaped elements of natural stone

(57) Automatic cross cutting machine for cutting
plate-shaped elements comprising transversal cutting
heads, at least one of said heads being provided with a
double cutting disc (4), and with an alignment device (12)
comprising feelers (17) mounted at the extremity of two

pivoting arms (13) located on both sides of the cutting
discs (4) and pivoting in an area (14) above the cutting
discs (4), said feelers acting on the edge of said plate-
shaped elements (8) by means of an elastic pressure
element (21) and at least one programmed yielding ele-
ment (15).
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Description

Field of the invention

[0001] The present invention relates to an automatic
cross cutting machine for strips, slabs or plate-shaped
elements of natural stone, that is a machine for precision
cutting of the edges of the plate, slab, strip or tile, i.e. to
cross cut, during the cutting process of the above, in au-
tomatic and multiple way with high precision, groups of
plates, slabs, strips or tiles, when they are aligned on at
least one gauge side, perpendicular to the direction of
cutting.

Prior Art

[0002] The cross cutting machines of the prior art are
provided with multiple heads which cut a plate, slab or
strip with one size prevailing on another in order to divide
it into plate-shaped elements having a given size and to
make three of the four sides of the element, with the two
corners included, precise and perpendicular to each oth-
er.
[0003] In cutting a plate, strip or long slab, the heads
operate after it has been positioned in the work area and
one of its sides has been placed against an alignment
gauge, generally on the opposite side in the cutting di-
rection of the discs. The heads with the cutting discs,
spaced apart at the required distance, then subdivide
them into single plate-shaped elements. Cutting is car-
ried out with a single or double disc, in the case that two
near ends of two plates, slabs or strips are to be cross cut.
[0004] Moreover, the cross cutting of short and light
plate-shaped elements is not easy with the prior art heads
since it is not possible to align perfectly the row of plate-
shaped elements which the conveyor belt brings to the
cutting by the machine.
[0005] In fact, the prior art alignment devices, acting
on the gauge side, generally the side facing the operator,
do not always ensure that cutting takes place exactly in
a perpendicular direction between said gauge element
and the cutting direction of the heads. The plate-shaped
elements, through compaction effect of the row arriving
on the conveyor belt, are positioned with only little space
between their facing edges in the forward direction of the
underlying belt. Said forward direction is close to the
alignment gauge direction but, due to the previous work-
ing operations, the plate-shaped element may have edg-
es which are not square-cut, i.e. perpendicular to the
alignment gauge side; in this way, the compaction action
of the conveyor belt incorrectly aligns the short and light
element, preventing correct positioning of the longitudi-
nal edge for alignment to the gauge.
[0006] Finally, the cross cutting of plates, slabs, strips
or tiles can take place one by one, but with a considerable
increase in costs and reduced productivity compared to
the cost of the machine.
[0007] The technical problem underlying the present

invention is to provide a machine for automatic cross cut-
ting of short and light plate-shaped elements, with high
production and which is easy to set up upon change of
their shape.
[0008] A further aim of the invention is to provide an
alignment device for plates, slabs, strips and tiles, when
they are transported by a conveyor belt to the working
area of the machine and said device is easy to mount
also on existing machines.

Summary of the invention

[0009] This problem is solved, according to the present
invention, by an automatic cross cutting machine for
strips, slabs or plate-shaped elements of natural stone,
comprising: several cutting heads transversal to the for-
ward direction of the underlying conveyor belt; at least
one or more of said heads being provided with a double
adjacent cutting disc; said heads being mobile, on a sin-
gle beam longitudinal along the feed of the cutting, in a
transversal direction to said conveyor belt; a gauge and
alignment element longitudinal to the direction of the con-
veyor belt and perpendicular to the cutting direction of
the discs mounted on said heads, of the strips, slabs or
plate-shaped elements; characterized in that it provides,
associated to at least one head, or at least to said at least
one head provided with a double adjacent cutting disc,
a device for aligning the strips, slabs or plate-shaped
elements by pushing the two plate-shaped elements,
which are positioned near said head and intended to be
cut on the facing edges by said double cutting disc; the
alignment device comprising a double feeler each placed
on the sides of the double cutting disc, an elastic pressure
element on the edge of the plate-shaped elements and
at least one programmed yielding element at the end of
the initial alignment run and at the beginning of the cut-
ting.
[0010] In a preferred embodiment, the cross cutting
machine is further provided with the transversal cutting
heads each provided with a double cutting disc, coupled
and spaced apart at the required distance on the same
mandrel, except for the first and last head of the machine,
in a longitudinal direction to said conveyor belt, provided
instead with a single disc; each head being provided with
an alignment device; the two end heads optionally having
he same configuration as the central heads and being
provided with the same alignment device.
[0011] In a further embodiment, the cross cutting ma-
chine is further provided with the alignment device com-
prising two arms, pivoted in the area above the cutting
discs, each provided with a feeler, and an elastic element
placed between one end of said arms and the structure
of the cutting head.
[0012] In a further preferred embodiment, the cross
cutting machine is further provided with the programmed
yielding element consisting of a pneumatic cylinder act-
ing on the two arms, pivoted in the area above the cutting
discs, each provided with a feeler, and wherein the elastic
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element placed between one end of said arms and the
structure of the cutting head is housed directly on the
shaft of said cylinder.
[0013] In a preferred embodiment, the alignment de-
vice of the automatic cross cutting machine for strips,
slabs or plate-shaped elements of natural stone, can be
mounted on a single head of transversal cutting or cross
cutting machines with a double cutting disc; character-
ized in that it has a double feeler each placed on the sides
of the double cutting disc, an elastic pressure element
on the edge of the plate-shaped elements and at least
one programmed yielding element at the end of the initial
alignment run and at the beginning of the cutting; further
provided with a supporting element, which can be mount-
ed on said cutting head, to which the alignment device
is connected.
[0014] In a preferred embodiment of the alignment de-
vice, the programmed yielding element consists of a
pneumatic cylinder, acting on two advantageously
arched arms, pivoted in the area above the cutting discs,
each provided with a feeler, flanking the casing of the
cutting discs, and wherein the elastic element placed be-
tween one end of said arms and the structure of the cut-
ting head is housed directly on the shaft of said cylinder.
[0015] The features and advantages of the present in-
vention, in the production of an automatic cross cutting
machine for strips, slabs or plate-shaped elements of nat-
ural stone, will become more apparent from the following
detailed description of an exemplary but non-limiting em-
bodiment thereof, as illustrated in the accompanying
drawings.

Brief description of the drawings

[0016]

- Figure 1 represents a schematic frontal view limited
to some of the adjacent heads of the cross cutting
machine according to the invention;

- figure 2 represents a schematic view in perspective
of a single head, provided with an alignment device
before the starting of the cutting step of the plate,
slab, strip or tile;

- figure 3 represents a schematic view in perspective
of the alignment device of the cross cutting machine
according to the invention;

- figures 4 and 5 represent a schematic view, beside
the single head in Figure 2, of the two subsequent
steps of approach and alignment;

- figure 6 represents the start of the cutting step, in a
schematic lateral view of the single head in Figure 2;

- figures 7 and 8 represent two subsequent steps, in
a schematic lateral view of the single head in Figure

2, of enlarging the cut and cutting the last section of
the plate, slab, strip or tile.

Detailed description of a preferred embodiment

[0017] The automatic cross cutting machine, Figure 1,
comprises a plurality of heads 1, longitudinally aligned
above a conveyor belt 2 with single cutting heads 3 or
coupled 4 on the same mandrel 5; cutting of the abutting
edges 6 takes place perpendicularly to the longitudinal
gauge edge of each plate-shaped element 8. Moreover,
the head comprises transmission 9 of motion to the cut-
ting discs by means of an electric motor 10; a geared
motor group 11 adjusts the cutting discs as the shape of
the work pieces changes. Figure 1 also shows the align-
ment device 12 comprising the arched pushers 13, os-
cillating on a longitudinal pivot 14 through the action of
a spring-loaded pneumatic piston 15; said device is ad-
vantageously supported to an plate M connected to the
head 1. In the starting position, the pushers flank the
casing 16 of the cutting discs and terminate with feelers
17 in rigid material but which do not damage the longitu-
dinal thrust edge of the plate-shaped element 8, towards
the gauge edge 7; said arched pushers 13 are positioned
during working against a retainer 18 fixed to the external
structure of the motion transmission 9.
[0018] Figure 2, besides the housing 19 of the beam,
not illustrated, longitudinal to the machine carrying the
heads 1, also shows the piston 20 of the pneumatic cyl-
inder 15 provided with an internal spring 21; the shaft 22
of the cylinder acts on the arched pushers 13 by means
of the pivot 23, adjusting its position with respect to the
longitudinal thrust edge when aligning the plate-shaped
elements 8.
[0019] Moreover, Figures from 4 to 8 illustrate the sup-
porting metal structure 24 of the conveyor belt 2 and the
longitudinal gauge 25, for aligning the edge 7 of each
plate-shaped element 8, in the resting position detached
from the row of elements 8, Figures 4 and 8, and in the
engagement position against the edge 7 of said plate-
shaped elements, Figures 5, 6 and 7.
[0020] The alignment device 12, during operation of
the automatic cross cutting machine for the plate-shaped
elements, operates as follows.
[0021] The row of plate-shaped elements 8 is carried
forward on the conveyor belt until it reaches the retainer
on the abutting edge 6 of the first element in the row, said
retainer not illustrated in the Figure. The continued move-
ment of the conveyor belt 2 brings the transversal edges
of each element 8 in contact with the edges of the previ-
ous and successive elements, so as to present a row of
N-1 plate-shaped elements for cutting under the N heads
which the machine is provided with. The first and the Nth
head can be provided with just one cutting disc 3, while
the intermediary heads are advantageously provided
with two cutting discs 4 mounted on the same mandrel 5.
[0022] The cross cutting method can now start since
the position of the heads and the gauge, with respect to
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the elements 8, is illustrated in Figure 4. The longitudinal
alignment gauge 25 is brought forward into alignment
position, defining the straight line on which the edges 7
of each plate-shaped element 8 must be aligned, inde-
pendently of the original conformation and alignment of
the edges 6, still imprecise during the previous work step;
at the same time, the longitudinal beam pushes the heads
1 towards the longitudinal gauge 25, so that the feelers
17 of the arched arms 13, of each alignment device 12,
push the elements 8 against said longitudinal gauge 25,
aligning the edge 7 against the longitudinal gauge, as
can be seen in Figure 5.
[0023] Start of the abutting cutting step, visible in Fig-
ure 5, takes place with the cutting discs 3, in the edges
of the row of plate-shaped elements, and 4 in the area
where the edges 6 between two consecutive plate-
shaped elements face each other. In the latter case, as
can be seen on Figures 1 and 2, cutting takes place with
removal of waste from both adjacent edges, so that they
are both perfectly abutted perpendicularly, i.e. at 90°,
compared to the longitudinal direction of the longitudinal
gauge 25.
[0024] As cutting progresses, Figure 6, the alignment
device 12 is no longer necessary and the pneumatic pis-
ton 20, which until the previous step was in a withdrawn
position, allowing the spring 21 to release its elastic action
compressing the edge of the plate-shaped element 8
concerned, advances, removing the feelers 17 of each
arched arm 13 from the edge of the relative plate-shaped
element 8, after the cutting disc 3, 4 has completely en-
tered into the plate-shaped element 8.
[0025] The cutting discs 3, 4 advance, as can be seen
in Figure 7, until they reach the longitudinal gauge 25.
Just before cutting terminates, Figure 8, so as to avoid
contact between the cutting disc and the longitudinal
gauge 25, the latter is withdrawn and cutting is completed
using only the friction reaction of the plate-shaped ele-
ment 8 on the conveyor belt 2. Once cutting is completed,
the heads 1 are withdrawn and the conveyor belt can
advance with a new group of strips, slabs or plate-shaped
elements of natural stone to be cut by the machine.
[0026] The alignment device 12 can advantageously
be mounted on cutting heads of existing machines since
it can be applied to a head by means of the support plate
M, obviously modifying its original operation cycle; i.e.
integrating it with the operation of the longitudinal gauge
25 according to the position reached by the discs during
cutting.
[0027] Naturally, in order to satisfy contingent and spe-
cific requirements, a person skilled in the art may apply
to the above-described automatic cross cutting machine
for strips, slabs or plate-shaped elements of natural stone
according to the invention many modifications and vari-
ations, all of which, however, are included within the
scope of protection of the invention as defined by the
following claims. Therefore, even if less advantageously,
the spring 21 can be placed outside the pneumatic cyl-
inder 15 or connected directly to the arched arms 13.

Moreover, the pneumatic cylinder can be replaced with
an elastic yielding leverage programmed with the angular
rotation of said arched arms, during cutting progress, and
brought back into position after the head returns to the
machine bed for alignment.

Claims

1. Automatic cross cutting machine for strips, slabs or
plate-shaped elements of natural stone, comprising:
several cutting heads (1) transversal to the forward
direction of an underlying conveyor belt (2); at least
one or more of said heads being provided with a
double cutting disc (4); said heads being mobile, on
a single beam longitudinal along the feed of the cut-
ting, in a transversal direction to said conveyor belt
(2); a gauge and alignment element (25), longitudinal
to the direction of the conveyor belt (2) and perpen-
dicular to the cutting direction of the discs mounted
on said heads, of the strips, slabs or plate-shaped
elements (8); characterized in that it provides, as-
sociated to at least one head (1), or at least to said
at least one head provided with a double adjacent
cutting disc (4), a device (12) for aligning the strips,
slabs or plate-shaped elements (8) by pushing the
two plate-shaped elements, which are positioned
near said head and intended to be cut on the facing
edges (6) by said double cutting disc (4); the align-
ment device comprising a double feeler (17) each
placed on the sides of the double cutting disc (4), an
elastic pressure element (21), on the edge of the
plate-shaped elements, and at least one pro-
grammed yielding element (15) at the end of the in-
itial alignment run and at the beginning of the cutting.

2. Automatic cross cutting machine, according to claim
1, wherein the transversal cutting heads (1) are each
provided with a double cutting disc (4), coupled and
spaced apart at the required distance on the same
mandrel (5), except for the first and the last machine
head, in the longitudinal direction of said conveyor
belt (2), provided instead with a single disc (3); each
head being provided with an alignment device (12);
the two end heads optionally having the same con-
figuration as the central heads and being provided
with the same alignment device.

3. Automatic cross cutting machine, according to one
of the previous claims 1, 2, wherein the alignment
device (12) comprises two arms (13), pivoted (14) in
the area above the cutting discs, each provided with
a feeler (17), and with an elastic element (21) placed
between one end of said arms and the structure of
the cutting head.

4. Automatic cross cutting machine, according to one
of the previous claims 1, 2, wherein the programmed
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yielding element consists of a pneumatic cylinder
(15) acting on two arms (13), pivoted (14) in the area
above the cutting discs, each provided with a feeler
(17), in association with the elastic element (21)
placed between one end of said arms and the struc-
ture of the cutting head.

5. Automatic cross cutting machine, according to one
of the previous claims 1, 2, wherein the programmed
yielding element consists of a pneumatic cylinder
(15) acting on two arms (13), pivoted (14) in the area
above the cutting discs, each provided with a feeler
(17), and wherein the elastic element (21) placed
between one end of said arms and the structure of
the cutting head is housed directly on the shaft (22)
of said cylinder.

6. Automatic cross cutting machine, according to one
of the previous claims 1, 2, wherein the programmed
yielding element is composed of a pneumatic cylin-
der (15) acting on two advantageously arched arms
(13), pivoted (14) in the area above the cutting discs,
each provided with a feeler (17) flanking the casing
(16) of the cutting discs, and wherein the elastic el-
ement (21) placed between one end of said arms
and the structure of the cutting head is housed di-
rectly on the shaft (22) of said cylinder.

7. Alignment device (12) for an automatic cross cutting
machine for strips, slabs or plate-shaped elements
(8) of natural stone, which can be mounted on a sin-
gle head (1) of a transversal cutting or cross cutting
machine with double cutting disc (4); characterized
in that it is provided with a double feeler (17) each
placed on the sides of a double cutting disc, a pres-
sure elastic element (21), on the edge of the plate-
shaped elements, and at least one programmed
yielding element (15) at the end of the initial align-
ment run and at the beginning of the cutting; further
provided with a support element (M), which can be
mounted on said cutting head (1), to which the align-
ment device (12) is connected.

8. Alignment device, according to claim 7, wherein the
alignment device (12) comprises two arms (13), piv-
oted (14) in the area above the cutting discs (4), each
provided with a feeler (17), and an elastic element
(21) placed between one end of said arms and the
structure of the cutting head.

9. Alignment device (12), according to claim 7, wherein
the programmed yielding element consists of a pneu-
matic cylinder (15) acting on two arms, pivoted (14)
in the area above the cutting discs, each provided
with a feeler (17), in association with the elastic el-
ement (21) placed between one end of said arms
and the structure of the cutting head.

10. Alignment device, according to claim 7, wherein the
programmed yielding device consists of a pneumatic
cylinder (15) acting on two arms (13), pivoted (14)
in the area above the cutting discs, each provided
with a feeler (17), and wherein the elastic element
(21) placed between one end of said arms and the
structure of the cutting head is housed directly on
the shaft (22) of said cylinder.
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