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MACHINE FOR CUTTING SHEETS, PARTICULARLY OF MARBLE,

GRANITE, GLASS AND COMPOSITE MATERIALS

Technical Field

The present invention relates to a machine for cutting sheets, particularly of

marble, granite, glass and composite materials.

Background Art

Machines are known for cutting sheets of marble or other materials which have

a horizontal work top, on which the sheet being machined is loaded, and a

cutting blade, e.g. a diamond blade or the like, which is movable above the

work top by means of dedicated movement means.

The movement means consist, e.g., in a series of Cartesian guides that bring the

cutting blade on a mobile beam and move it along the three Cartesian axes, i.e.

the two horizontal directions and the vertical direction.

With the mobile beam and, more generally, with the movement means of the

cutting blade are also associated special auxiliary means designed for moving

the sheet to be cut and/or the cut sheet on the work top, and possibly for its

vertical clamping.

The use of such auxiliary means, however, takes time away from the actual

machining of the cutting blade during the movement phase, significantly

slowing down the operations and reducing machine output.

For this reason, the operators sometimes prefer to move or hold the sheet

manually to spend less time as possible; such behavior, however, is likely to

jeopardize their safety.

It is easy to understand, in fact, that moving or holding the sheet by hand while

the cutting blade is in operation may cause serious injury to the operator.

Furthermore the movement of large sheets is particularly tiring and dangerous

for the health of the operator's musculoskeletal system.

Description of the Invention

The main aim of the present invention is to provide a machine for cutting

sheets, particularly of marble, granite, glass and composite materials, which

increases output and processing rapidity and enables to drastically reduce

machine downtime, under conditions of maximum reliability and safety for the



operator.

Another object of the present invention is to provide a machine for cutting

sheets, particularly of marble, granite, glass and composite materials which

allows to overcome the mentioned drawbacks of the prior art within the ambit

of a simple, rational, easy and effective to use as well as affordable solution.

The above mentioned objects are achieved by the present machine for cutting

sheets, particularly of marble, granite, glass and composite materials, according

to claim 1.

Brief Description of the Drawings

Other characteristics and advantages of the present invention will become better

evident from the description of a preferred but not exclusive embodiment of a

machine for cutting sheets, particularly of marble, granite, glass and composite

materials, illustrated by way of an indicative, but not limitative, example in the

accompanying drawings in which:

Figure 1 is an axonometric view of the machine according to the invention;

Figure 2 is a plan view of the first head provided by the machine according to

the invention;

Figure 3 is a sectional view along the track plane III - III of Figure 2;

Figures 4 to 6 show, in a succession of side views, some phases of the operation

of the machine according to the invention.

Embodiments of the Invention

With particular reference to these figures, globally indicated by reference

numeral 1 is a machine for cutting sheets, particularly of marble, granite, glass

and composite materials.

The machine 1 comprises a base frame 2, 3 for resting on the ground.

The base frame 2, 3 comprises a bedplate 2 and two walls 3 that rise from the

opposite sides of the bedplate 2 .

With the base frame 2, 3 is associated at least a work top 4 for at least a sheet L

to be cut.

The work top 4 is substantially horizontal and extends between the two walls 3 .

The sheet L is placed on the work top 4 to be cut by means of a cutting head 5 .

The cutting head 5 has at least a cutting tool 6 to cut the sheet L, e.g. the type of



a disc blade or the like, and associated with the base frame 2, 3 by interposition

of first movement means 7, 8, 9 of the cutting head 5 .

The first movement means 7, 8, 9 comprise:

a first guide element 7, associated with the base frame 2, 3 and suitable for

the movement of the cutting head 5 along a first direction A substantially

parallel to the work top 4 . The first guide element 7, e.g., consists of two

rails mounted on top of the walls 3 . The rails 7 extend along the first

direction A, horizontal and parallel to the walls 3; and

a second guide element 8, associated with the first guide element 7 in a

sliding manner along the first direction A and suitable for the movement of

the cutting head 5 along a second direction B substantially parallel to the

work top 4 and transversal to the first direction A . The second guide

element 8, e.g., consists of a beam, which has the extremities 10 mounted in

a sliding manner on the rails 7 and which extends along the second

direction B, horizontal and at right angles to the walls 3 and above the work

top 4;

a third guide element 9, associated with the second guide element 8 in a

sliding manner along the second direction B and suitable for the movement

of the cutting head 5 along a third direction C substantially transversal to

both the first direction A and the second direction B . The third guide

element 9, e.g., consists of an upright which, with respect to the beam 8, can

slide horizontally along the second direction B and vertically along the third

direction C. The upright 9 has a lower extremity which carries the cutting

head 5 and which can be lowered and lifted to move the cutting head 5

close to and away from the work top 4 .

Besides the mobility given to the cutting head 5 by the first movement means 7,

8, 9, the cutting head 5 has other degrees of freedom which allow the cutting

tool 6 to rotate around one or more work axes.

The cutting head 5, e.g., comprises a first rotating unit 11, which allows the

cutting tool 6 to rotate around a vertical axis of rotation, and a second rotating

unit 12, which allows the cutting tool 6 to rotate with respect to a horizontal

axis of rotation, to change the orientation and inclination of the cutting tool 6



with respect to the work top 4 .

The machine 1 also comprises at least a gripping/retention head 13, 14 of the

sheet L; in this respect, it is specified that in the present treatise the expression

"gripping/retention head" means a head-tool able to grasp the sheet, or to hold

it, or both.

The gripping/retention head 13, 14 is associated with the base frame 2, 3 by

interposition of second movement means 15, 16 of the gripping/retention head

13, 14.

The second movement means 15, 16 are separate and independent from the first

movement means 7, 8, 9; in other words, in the machine 1 according to the

invention, the base frame 2, 3 supports both the first movement means 7, 8, 9,

which hold the cutting head 5, and the second movement means 15, 16, which

hold the gripping/retention head 13, 14, and the cutting head 5 and the

gripping/retention head 13, 14 can be moved simultaneously or separately

without the motion of one affecting the motion of the other.

The second movement means 15, 16 comprise at least a first guide unit 15,

associated with the base frame 2, 3 and suitable for moving the

gripping/retention head 13, 14 along a first direction A substantially parallel to

the work top 4 .

The first direction A of the first guide unit 15 coincides with the first direction

A of the first guide element 7 .

The first guide unit 15, e.g., comprises a first track 17, associated with a wall 3,

and a second track 18 associated with the other wall 3 .

The tracks 17, 18 extend along the first direction A, horizontal and parallel to

the walls 3 .

The tracks 17, 18, in other words, are parallel to the rails 7, but arranged below

them and above the height, i.e. the distance from the ground, of the work top 4 .

The second movement means 15, 16 also comprise a second guide unit 16,

associated with the first guide unit 15 in a sliding manner along the first

direction A and suitable for the movement of the gripping/retention head 13, 14

along a second direction B substantially parallel to the work top 4 and

transversal to the first direction A .



The second direction B of the second guide unit 16 coincides with the second

direction B of the second guide element 8 .

The second guide unit 16, e.g., comprises one or more girders 19, which have

the ends 23 mounted in a sliding manner on the tracks 17, 18 and which extend

along the second direction B, horizontal and at right angles to the walls 3 and

above the work top 4 .

The girders 19, in other words, are parallel to the beam 8, but arranged below it

and above the height, i.e. the distance from the ground, of the work top 4 .

The gripping/retention head 13, 14 comprises at least a slide 20 associated with

the second guide unit 16 in a sliding manner along the second direction B .

For the movement of the gripping/retention head 13, 14 along the first direction

A, the first guide unit 15 comprises a first drive system 21, 22, which e.g.

consists of a flexible element 2 1 closed on itself in a loop and wrapped at least

partially around two wheels, of which at least one is motorized by means of a

first motor 22.

Each flexible element 21, which can be the type of a tape, a belt, a chain, a rope

or the like, extends between the wheels defining two segments substantially

parallel to the respective track 17, 18, one of these segments being associated

with the ends 23 of girders 19.

The drive of the first motors 22 starts the flexible elements 2 1 by dragging the

ends 23 of girders 19 along the first direction A .

For the movement of the gripping/retention head 13, 14 along the second

direction B, the second guide unit 16 comprises a second drive system 24, 25,

26, which e.g. consists of a rack 24 which extends parallel and integral to the

girders 19 and on which a pinion 25 is engaged.

The pinion 25 is mounted on the slide 20 and driven in rotation thanks to a

second motor 26, which is also present on board the slide 20.

It is easy to understand, therefore, that the drive of pinion 25 drags the slide 20

along the second direction B .

It is also easy to understand that the actuator systems used for the movements of

the gripping/retention head 13, 14 may also differ from the first drive system

21, 22 and the second drive system 24, 25, 26 shown in the figures and have



pneumatic, hydraulic, electrical, electromechanical drives, or the like depending

on the specific needs.

Usefully, in the embodiment of the machine 1 shown in the figures are provided

two gripping/retention heads 13, 14, of which a first head 13 and a second head

14.

Both the first head 13 and the second head 14 are associated with the second

guide unit 16, the first head 13 and the second head 14 moving along the second

guide unit 16 independently the one from the other.

In other words, each head 13, 14 has its own pinion 25 which engages on the

rack 24 and is driven by its own second motor 26, independent from the second

motor 26 of the other head 13, 14.

This particular embodiment allows to optimize the components of the system,

being able to exploit the same girders 19, to support both the first head 13 and

the second head 14 and make them slide simultaneously along the first direction

A, as well as the same rack 24, to move forward the first head 13 and second

head 14 independently the one from the other along the second direction B .

The first head 13 has pressing means 27, 28 suitable for pressing the sheet on

the work top 4 .

The pressing means 27, 28 comprise at least a resting plate 27 moving vertically

to rest on the sheet L that is in turn resting on the work top 4 .

More in detail, the resting plate 27 is shaped to define a plurality of branches

that extend substantially horizontally.

On the lower surface of the resting plate 27 there are pads 29 made of a material

that does not ruin the sheet L during the contact.

For the vertical movement of the resting plate 27, the pressing means 27, 28

have a first vertical actuator 28, the type of a pneumatic, hydraulic, electrical or

electromechanical cylinder, mounted on the corresponding slide 20.

The overall dimensions of the first head 13 are much reduced and allow the

resting plate 27 to work in the short distance from the cutting tool 6, ensuring a

perfect locking of the sheet L and allowing to perform very precise cuts even on

pieces of small dimensions.

This is possible thanks to the fact that the resting plate 27 has rather reduced



vertical dimensions, the second guide unit 16 being arranged very close to the

work top 4 and the stroke of the first vertical actuator 28 being very short, the

entire suspended structure ending up to be particularly stable.

The second head 14 has gripping means 30, 31 suitable for taking the sheet L

and move it with respect to the work top 4 .

The gripping means 30, 31 comprise at least a suction plate 30 (e.g., vacuum

sheets, suction cups or the like) moving vertically to abut the sheet L that is in

turn resting on the work top 4 .

More in detail, the suction plate 30 is shaped so as to extend mainly horizontally

and have a very wide contact surface with the sheet L .

The suction plate 30 adheres firmly to the sheet L to drag it together with the

second head 14 along the work top 4 .

In this respect it is emphasized that it is not necessary that the suction plate 30 is

able to fully raise the sheet L with respect to the work top 4, but it is sufficient

that it adheres to it so as to allow its dragging horizontally.

For the vertical movement of the suction plate 30, the second head 14 has a

second vertical actuator 31, the type of a pneumatic, hydraulic, electrical or

electromechanical cylinder, mounted on the corresponding slide 20.

Also with regard to the second head 14, the overall dimensions are very reduced

and allow the suction plate 30 to work in the short distance from the cutting tool

6 and from the work top 4; also in this case it should be noticed that the suction

plate 30 has rather reduced vertical dimensions and the stroke of the second

vertical actuator 31 is very short to take advantage of the stability of the whole

suspended structure.

In the embodiment shown in the figures, the first head 13 and the second head

14 are distinguished by the different means with which they come into contact

with the sheet L; alternative embodiments are not however ruled out in which

each gripping/retention head 13, 14 has both the pressing means 27, 28 and the

gripping means 30, 31.

For special applications, it is also possible to equip the first head 13 and the

second head 14 with further axes, also allowing e.g. the rotation of the resting

plate 27 and of the suction plate 30 so as to increase the degrees of freedom of



the system and its ductility.

The machine 1 also has at least a loading area 32 of the sheet to be cut and an

unloading area 33 of the cut sheet L, and at least one of them can be reached by

the gripping/retention head 13, 14 having the gripping means 30, 31, namely the

second head 14, for loading and/or unloading the sheet L with respect to the

work top 4 .

In the embodiment shown in the figures, the loading area 32 and the unloading

area 33 coincide with each other and are defined by a side 34 of the work top 4

parallel to the second direction B .

At such side 34, the first guide unit 15 extends beyond the length of the work

top 4 and allows the second head 14 to place beyond the vertical overall

dimensions of the work top 4 to reach the loading and unloading areas 32, 33.

At the loading and unloading areas 32, 33 the second head 14 cooperates with

other supply and removal systems of the sheet L, such as, e.g., carts 35, sliding

platforms, conveyor belts or the like.

In other words, the gripping/retention head 13, 14 according to the invention

allows to provide the machine 1 also with a loading and unloading automated

system that simplifies the operator's job and eliminates the risks affecting

his/her musculoskeletal apparatus.

The automatism of the machine 1, in addition, significantly increases the safety

conditions during machining; in this regard it is underlined that the machine 1

can usefully have a protection booth, not illustrated in the figures, suitable for

insulating the work area within a confined space.

Alternative embodiments cannot however be ruled out wherein the loading and

unloading of the sheet L occur in a different way; it is possible, e.g., that the

loading area 32 is placed at the side 34 while the unloading area 33 is placed at

the opposite side of machine 1, in which case the length of the first guide unit

15 is such as to extend beyond both the side 34 and the opposite side.

The operation of the machine 1 can easily be taken from the above description

of its components.

The sheet L to be cut is taken from the loading area 32 thanks to the second

head 14 and carried on the work top 4, where it is cut by the cutting tool 6 .



During cutting the sheet L is locked and held on the work top 4 thanks to the

pressing means 27, 28, which are arranged so as to crush and press one part of

the sheet L downwards.

The positioning of the first head 13 and of the pressing means 27, 28 occurs at

one point of the sheet L that is not involved by the cut and does not interfere

with the forward path of the cutting tool 6 .

Once the cut has been made, the second head 14 places the suction plate 30 on

the cut sheet L and drags it towards the unloading area 33.

In the event it is necessary to perform two cuts orthogonal to each other on the

same sheet L (Figures 4-6), the second head 14 also performs an additional

function.

After the first cut (Figure 4), in fact, the second head 14 operates to grasp

(Figure 5) one of the two parts of the sheet L involved by the first cut and

moves it away from the other (Figure 6), so as to free space for the cutting tool

6 which carries out the second cut.



CLAIMS

1) Machine (1) for cutting sheets, particularly of marble, granite, glass and

composite materials, comprising:

at least a base frame (2, 3);

at least a work top (4) for at least a sheet (L) to be cut, which is associated

with said base frame (2, 3);

at least a cutting head (5), having at least a cutting tool (6) to cut said sheet

(L) and associated with said base frame (2, 3) by interposition of first

movement means (7, 8, 9) of said cutting head (5);

characterized by the fact that it comprises:

at least a gripping/retention head (13, 14) of said sheet (L), associated with

said base frame (2, 3) by interposition of second movement means (15, 16)

of said gripping/retention head (13, 14), said second movement means (15,

16) being separate and independent from said first movement means (7, 8,

9)·

2) Machine (1) according to claim 1, characterized by the fact that said second

movement means (15, 16) comprise at least a first guide unit (15), associated

with said base frame (2, 3) and suitable for moving said gripping/retention head

(13, 14) along a first direction (A) substantially parallel to said work top (4).

3) Machine (1) according to claim 2, characterized by the fact that said second

movement means (15, 16) comprise at least a second guide unit (16), associated

with said first guide unit (15) sliding along said first direction (A) and suitable

for the movement of said gripping/retention head (13, 14) along a second

direction (B) substantially parallel to said work top (4) and transversal to said

first direction (A).

4) Machine (1) according to claim 3, characterized by the fact that said

gripping/retention head (13, 14) comprises at least a slide (20) associated with

said second guide unit (16) sliding along said second direction (B).

5) Machine (1) according to one or more of the preceding claims,

characterized by the fact that said gripping/retention head (13, 14) has pressing

means (27, 28) suitable for pressing said sheet (L) on said work top (4).

6) Machine (1) according to claim 5, characterized by the fact that said



pressing means (27, 28) comprise at least a resting plate (27) moving vertically

to rest on said sheet (L) resting on said work top (4).

7) Machine (1) according to one or more of the preceding claims,

characterized by the fact that said gripping/retention head (13, 14) has gripping

means (30, 31) suitable for taking said sheet (L) and move it with respect to said

work top (4).

8) Machine (1) according to claim 7, characterized by the fact that said

gripping means (30, 31) comprise at least a suction plate (30) moving vertically

to abut said sheet (L) resting on said work top (4).

9) Machine (1) according to claim 7 or 8, characterized by the fact that it

comprises at least a loading area (32) of said sheet (L) to be cut and an

unloading area (33) of said cut sheet (L), at least one of said loading area (32)

and said unloading area (33) being reached by said gripping/retention head (13,

14) with gripping means (30, 31) for loading and/or unloading said sheet (L)

with respect to said work top (4).

10) Machine (1) according to one or more of the preceding claims,

characterized by the fact that it comprises at least two of said gripping/retention

heads (13, 14), of which a first head (13) and a second head (14).

11) Machine (1) according to claim 10, characterized by the fact that both said

first head (13) and said second head (14) are associated with said second guide

unit (16), said first head (13) and said second head (14) moving along said

second guide unit (16) independently the one from the other.

12) Machine (1) according to one or more of the preceding claims,

characterized by the fact that said first head (13) comprises said pressing means

(27, 28) and said second head (14) comprises said gripping means (30, 31).

13) Machine (1) according to one or more of the preceding claims,

characterized by the fact that it comprises at least a protection booth suitable for

insulating the work area within a confined space.
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