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(57) ABSTRACT 

An apparatus for machining an article (L) in the form of a slab 
or the like comprises—in addition to a rotary tool (24) asso 
ciated with a spindle (22)—a nozzle (26) ejecting water at 
very high pressure. Both the rotary tool and the nozzle are 
Supported by a carriage (20) sliding along a beam (18) in turn 
sliding along two shoulders (14) in a perpendicular direction. 
In the working area (12) and above a tank (30) normally filled 
with water, the article (L) is Supported in a horizontal position 
not only by an interchangeable grid (32:52), but preferably 
also by a disposable support (34) which prevent the rotary 
tool (24) from coming into contact with the grid. The dispos 
able Support is periodically replaced. 
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COMBINED APPARATUS FOR MACHINING 
OF ARTICLES, IN PARTICULAR INFORM 

OF SLABS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of and claims 
priority to U.S. Ser. No. 1 1/245,555 filed in the U.S. on Oct. 
7, 2005, which is pending, and which is incorporated by 
reference in its entirety for all purposes. 
0002 U.S. Ser. No. 1 1/245,555 is a continuation of Inter 
national Application PCT/EP2005/000156, filed on Mar 23, 
2005, pending at the time offiling this continuation applica 
tion, which claims priority from Italian Patent Application 
TV2004U000050 filed on Oct. 20, 2004, the contents of 
which are herein wholly incorporated by reference. 

BACKGROUND OF THE INVENTION 

0003. The present invention relates to a combined appara 
tus for the machining of articles manufactured from Solid 
stone, glass, ceramic and metallic materials. Even more spe 
cifically the present invention relates to a numerical control 
apparatus with interpolated axes for cutting, along straight 
and curved lines, articles in the form of slabs. It is understood 
that the reference to slabs made of natural Stone, natural stone 
conglomerates and ceramic material in the remainder of this 
description does not have a limiting nature, but is only an 
example of articles which may be machined by the apparatus. 
0004. In the field of machining stone, glass, ceramic or 
metallic materials, numerical control apparatuses, known as 
bridge cutting machinees, are known. By means of a spindle 
on which a tool consisting of a rotary disk is mounted, these 
apparatuses perform cutting of slabs into polygonal elements 
with Straight sides. 
0005 Numerical-control cutting apparatuses with a gan 

try structure have recently been designed and manufactured, 
in which the cutting disk may also be inclined in any position 
between 0° and 90°, with the possibility of performing also 
incrementally inclined cuts. 
0006. In a typical configuration of these apparatuss, the 
tool-holder spindle is mounted on a beam which is enabled to 
perform a translatory movement with respect to the Support 
Surface and consequently with respect to the slab to be cut, 
while the spindle is in turn slidable along the beam, so that 
machining may be performed with considerable precision in 
the desired portion or portions of the slab. 
0007 An industrially important characteristic feature of 
these apparatuss consists in the fact that very high cutting 
speeds together with a notable structural simplicity and 
equally notable mechanical strength may be obtained. 
0008. A problem hitherto unresolved of these numerical 
control gantry-type cutting apparatuSS is that of performing a 
transverse (either perpendicular or oblique) cut into polygo 
nal elements having a size different from the parallel and 
adjacent strips resulting from the pass of the cutting disk in 
the longitudinal direction. 
0009. In fact, if the individual strips are engaged by the 
cutting disk in order to perform the transverse cut, at the end 
of the transverse cut of a first strip, the disk inevitably makes 
a nick in a second strip immediately adjacent to the first. 
0010 When the transverse cuts are not aligned in adjacent 
strips, it is obvious that the transverse cutting operation into 
elements of varying size may be performed only after sepa 
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rating the individual strips, removing them from the working 
Surface or moving them away from each other the amount 
necessary Such that the transverse cut of a strip does not also 
affect the immediately adjacent Strip. 
0011. Also known is the technology of water-jet cutting of 
Solid stone, glass, ceramic or metallic materials performed 
using apparatuss where a jet of water emitted from a nozzle, 
movable along a controlled trajectory, is directed onto the 
surface of the article to be cut. 
0012. The water is emitted from the nozzle at a very high 
pressure (in the region of 3000-4000 bar) and, when it is 
required to cut hard materials, it is preferably mixed with 
Suspended granules of abrasive materials. 
0013 Usually the material to be cutlays on a metal grid in 
turn mounted above a tank which is filled with water, said tank 
not only permitting the cutting water to be recycled, but also 
damping the violent impact of the jet emitted by the nozzle 
and passing through the material. 
0014. An advantageous characteristic feature of water-jet 
cutting consists in the high cutting precision which allows the 
Zone and extent of the cut to be determined in an exact 
manner: it is precisely because of this characteristic feature 
that water-jet cutting apparatuses enable to perform cuts 
along profiles which are not straight. 
0015. Obviously, the use of water-jet cutting must be jus 
tified by particular machining requirements, in view of the 
higher operating cost. 
0016. There exist, however, situations and machining 
operations where it is desirable to be able to use both rotary 
disk cutting technology and water-jet cutting technology. 
Hitherto this possibility may be realized only if both the 
apparatuSS in question are available. 
0017. In fact, it was not unusual, starting with a rough slab, 
to perform firstly longitudinal cuts, by means of which the 
slab is divided up into longitudinal Strips having widths which 
may also be different from each other. For this operation the 
preferred tool is a rotary cutting disk and the apparatus used is 
a numerical-control cutting machine with a gantry structure. 
0018. Then it may be required to perform, for each strip, 
transverse cuts or also cuts not in a straight line, in particular 
along curved profiles, for which it is preferable to use a 
water-jet cutting apparatus. 
0019 Finally, there exist intermediate situations where it 

is preferable to use both technologies and therefore both of 
said apparatuses for execution and completion of a same cut. 

SUMMARY OF THE INVENTION 

0020. The main object of the present invention is to pro 
vide a combined apparatus which makes it possible to use 
both cutting technologies for machining slabs and other 
articles of the type mentioned above along straight and curved 
lines. 

0021. In order to process these articles, so-called contour 
ing machines are known, which, by means of rotary tools 
mounted on a spindle, perform machining operations which 
range from polishing the Surface of a slab to shaping and 
polishing the edges and also boring holes (e.g. in order to 
mount accessories such as taps and fittings) and/or provide 
Zones which are formed and shaped within the thickness of 
the slab. 

0022. Another object of the present invention is to provide 
the possibility of performing in a single apparatus cutting 
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operations, using both the abovementioned technologies, as 
well as machining operations of the present contouring 
machines. 

0023 These and other objects are achieved with a com 
bined numerical control apparatus with interpolated axes for 
the machining of articles manufactured from Solid stone, 
glass, ceramic or metallic materials, in particular in the form 
of slabs, having the characteristic features of the appended 
Claim 1 and hence equipped with rotary tools as well as with 
a water jet. 
0024. In a preferred embodiment the apparatus comprises 
a disposable Support on which the article lays during machin 
ing, said disposable Support being in turn rested on a grid 
arranged above a tank which is normally full of water. 
0025. The apparatus according to the present invention 
may be independent (standalone) or may be incorporated into 
a processing line, the characteristic features of which are also 
claimed hereinbelow. 

0026. The main advantage of the combined apparatus 
according to the present invention consists in that it is able to 
perform machining operations using both the technologies 
mentioned above, without being Subject to the costs and the 
drawbacks associated with the use of two separate machines. 
In particular, when it is required to perform and complete a 
same cut using both technologies, the downtime is elimi 
nated, the risks of damaging the articles during transfer from 
one machine to another are eliminated and the quality of the 
finished products is improved since it is no longer necessary 
to newly setting-up the article, which remains mounted on the 
same Support. 
0027 More specifically, the apparatus according to the 
invention offers the following advantages: 

0028 the possibility of performing broad working 
strokes, of up to 3500x2100 mm: 

0029 the possibility of alternating diamond-disk cut 
ting with water-jet cutting, with optimum use of both 
cutting techniques; 

0030 a high cutting precision; 
0031 a reduction in the machining waste and reject 
material; 

0032 the execution of interpolated curved cuts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033. Other aspects and advantages of the apparatus 
according to the invention will emerge more clearly from the 
description which follows of a preferred, but not exclusive 
embodiment with reference to the accompanying drawings in 
which: 

0034 FIG. 1 is a front view of a apparatus according to the 
invention; 
0035 FIG. 2 is a side view of the apparatus shown in FIG. 
1 

0036 FIG. 3 is a top plan view of the apparatus shown in 
FIGS. 1 and 2: 
0037 FIG. 4 is a partial side view of a plant for processing 
slabs comprising a apparatus according to FIGS. 1-3: 
0038 FIG. 5 is a partial top plan view of the plant accord 
ing to FIG. 4; 
0039 FIG. 6 is a partial side view of another plant for 
processing slabs comprising a apparatus according to FIGS. 
1-3: 
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0040 FIG. 7 is a partial top plan view of the plant accord 
ing to FIG. 6. 

DETAILED DESCRIPTION OF THE INVENTION 

0041. In FIGS. 1-3, the reference numeral 10 denotes 
overall the stationary structure of a combined numerical 
control apparatus with interpolated axes for the machining of 
articles manufactured from Stone, glass, ceramic or metallic 
materials, in particular articles in the form of slabs, the appa 
ratus being in accordance with the present invention. The 
reference numeral 12 denotes the space or working area 
delimited by the structure 10, which is of the gantry type 
being substantially formed by two side shoulders 14 which 
are secured to the floor P through a plurality of pillars 15, 16 
and 17 and a longitudinal beam 18 which is movable trans 
versely with respect to the working space 12 in the direction 
of the double arrow F, in FIGS. 2 and 3. 
0042. The beam 18 has, mounted thereon, a motor-driven 
carriage 20 which Supports a spindle 22 on which a rotary 
cutting disk 24 provided with a protective cowling 25 is 
mounted. The carriage 20 has the possibility of sliding lon 
gitudinally with respect to the working space 12, namely in 
the direction of the double arrow F, this direction being 
perpendicular to the direction F and also horizontal (see 
FIGS. 1 and 3). The spindle 22 is perse well-known, being of 
the type used in numerical control gantry-type cutting 
machines with interpolated axes which are present on the 
market (for example the machines of the series “Speedycut' 
and “Joycut' made and marketed by Breton SpA, Italia). 
Obviously the spindle 22 is connected to motor means, for 
example of the so-called brushless type, so as to bring the 
cutting disk 24 into the operative position and to retract it 
upwards when it is not engaged with the slab L being 
machined (the slab L is shown for the sake of simplicity only 
in FIG. 1). 
0043. Since the components described hitherto are those 
conventionally used in diamond-disk cutting machines, it is 
not required in this description to provide further explana 
tions and/or details relating to their construction and opera 
tion, including the details relating to the motors which per 
form the displacements of the beam 18 in the direction F, or 
of the spindle-support carriage 20 in the direction F as well as 
the movements of the spindle 22 and operation of the cutting 
disk 24, nor the details of the motor control means. 
0044 According to a characteristic feature of the inven 
tion, a nozzle 26 for emitting a jet of cutting water is also 
mounted on the spindle-support carriage 20. An actuator, not 
shown, for example a hydraulic cylinder, displaces the nozzle 
26 from a raised rest position into a lowered operative posi 
tion, shown in broken lines in FIG. 6. 
0045. The nozzle 26 is connected to an unit 28 (shown 
only schematically in FIG. 4 since it is also well-known in the 
art of water-jet cutting machines) which Supplies the nozzle 
18 with water under very high pressure (as already mentioned 
in the range of 3000-4000 bar) and abrasive sand, via con 
nection pipes 29. 
0046. The mobility of the spindle-support carriage 20 
along the beam 18 (double arrow F) and of the latter in the 
transverse direction with respect to the working area 12 along 
the two side shoulders 14 (arrow F) ensure that both the 
cutting disk 24 and the nozzle 26 may be positioned invertical 
alignment with any point of the horizontal Surface which 
delimits at the bottom the working area or space 12. 
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0047. The apparatus according to the invention comprises, 
inside said Zone 12, a tank 30 intended to be filled with 
water—which is typical of water-jet cutting machines and is 
covered by an interchangeable grid 32 (see FIG. 1) on which 
the article, i.e. the slab L, lays during machining. 
0048. In the preferred embodiment of the invention which 

is described here, a disposable support34 is arranged between 
the grid 32 in the lower position and the slab L in the upper 
position, said Support having the function of preventing the 
cutting disk 24 from coming into contact with the grid 32 
during operation thereof. The disposable Support 34 consists 
of a flat board preferably made of material such as wood and 
having a thickness in the range of 3-4 mm. Along the two 
perimetral side edges the board 34 is provided with equidis 
tant holes 35 for the purposes mentioned further below. 
0049. Usually, the cutting disk 24 protrudes by about 1 
mm from the bottom side of the slab L so that, after each 
cutting pass with the disk 24, the disposable board 34 will be 
cut into over a depth of about 1 mm, thus being able to be used 
for at least 3 or 4. Successive slabs when machining envisages 
solely use of the disk 24. 
0050. When, after cutting by means of the disk 24, cutting 
by the waterjet from the nozzle 26 is performed, it is obvious 
that the disposable board will be bored and partially cut by the 
water jet. Therefore, in this case, the maximum limit of reuse 
of the disposable board 34 is dependent upon the degree of 
weakening resulting from the water jet cutting action. The 
grid 32 is instead cut into only partially, so that its replace 
ment takes place less frequently. 
0051. The disposable support can advantageously cosist, 
instead of a wooden board, in a series of interchangeable lugs 
of plastic material, for example of a length of 10 mm, which 
are inserted on top of the grid 32 (who is shown unloaded 
above the tub 30, for a sake of simplicity). In this manner the 
slab L is raised with respect of the grid so that the latter is not 
damaged, or is only partially damaged, during the machining 
operations of course, also said lugs are subject to periodical 
replacement. 
0052. If we now consider other parts which (together with 
the combined apparatus according to the invention described 
hereinabove) are present in a first plant for processing articles 
in the form of a slab, FIGS. 4 and 5 clearly show a first 
rollerway 40 and a second rollerway 45. A disposable board 
34 is positioned onto the first rollerway 40, which is posi 
tioned upstream of said combined apparatus, and the slab L to 
be machined is in turn positioned onto the disposable board 
34 (see FIG. 5). The lateral peripheral edges of the board 34 
are provided with equidistant apertures for the purposes men 
tioned further below. 
0053. By means of sliding on said first rollerway 40, which 
extends as far as the inside of the working area 12, the front 
edge of the board 34 reaches the upstream end of the grid 32. 
In this condition the holes 35 along the two side edges of the 
board 34 are engaged by means able to convey the board in a 
controlled manner, for example the pins projecting upwards 
from a pair of parallel chains 37 which extend above the tank 
30. The disposable board 34 and the slab L onto the board are 
thus transferred onto the grid 32 above the tank 30 so that the 
slab undergoes the desired machining operation by means of 
the cutting disk 24 and/or the jet emitted by the nozzle 26 (see 
FIG. 4). 
0054 Preferably, before entering into the working area 12, 
the slab L is analysed by Scanning means (of the known type 
and not shown) which check on the one hand the shape of the 
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slab edges and on the other hand whether there are any flaws, 
micro-fissures, Scratches or other defects in the slab. 
0055. Once machining has been completed in the Zone 12, 
the slab L, which is now divided into a plurality of articles 
which are cut, but still supported by the disposable board 34 
(the latter, as mentioned above, not being shown for the sake 
of simplicity), is transferred in the same manner as already 
described onto the second rollerway 45 which forms the 
unloading station. From said second rollerway 45, the indi 
vidual articles are conveyed to a final destination or trans 
ferred to other machining stations, while the disposable board 
34, if it can be reused, is positioned again on the first rollerway 
40 so as to receive a new slab to be machined. Periodically, 
namely when it is excessively damaged by the action of the 
cutting disk 24 and/or the jet emitted from the water emission 
nozzle 26, the disposable board 34 is replaced. 
0056 FIGS. 6 and 7 show a second plant for processing 
articles in form of slab which comprises, upstream of the 
apparatus according to the invention, a rollerway 50 and a 
system 55 for loading a slab into the working area 12 and 
unloading the cut articles from the said Zone. The loading and 
unloading system 55 consists of a conveyor equipped with a 
lifting device designated y the reference numeral 56 and 
shown in its raised position in FIG. 6. 
0057. A pallet (consisting from the bottom upwards by a 
metal grid 52 having a Supporting frame, a disposable Support 
and a slab L) is fed to the system 55 by the rollerway 50. 
0058 Said pallet is then transferred by the conveyor of the 
system 55 into the 30 working area 12 above the tank 30, by 
simple means like motorized chains 54. While the slab L is 
machined, a second pallet (identical to the first one) is fed by 
the rollerway 50 and is subsequently raised by the lifting 
device 56. The cut articles are then unloaded, together with 
the grid and any disposable Support, onto the lower level of 
the system 55 and definitively removed from the plant by the 
rollerway 50. In the meantime, the second pallet is brought to 
the lower level of the system 55 by the lifting device 56 and 
Subsequently moved into the working area 12, above the tank 
30, as already described. 
0059 Compared to the plant shown in FIGS.4 and5, in the 
plant shown in FIGS. 6 and 7 the unloading and loading of the 
pallets takes on the same side of the apparatus instead of two 
opposite sides, thus avoiding to make longer the path path of 
the disposable Support for reuse. 
0060 From the above description the advantages which 
are achieved by the present invention may be clearly under 
stood. 

0061 Firstly, a multi-functional and simplified apparatus 
is provided since, compared to the two original machines, 
many duplicate components have been eliminated with obvi 
ous savings in cost terms. 
0062 Secondly, the downtime which would inevitably 
occur when using two separate machines has been mini 
mized. In fact, when machining operations using either one or 
other technology must be performed on the same article, it is 
Sufficient to use in Succession the cutting disk and the ejector 
nozzle. 

0063. Obviously modifications and variations are possible 
and may be envisaged without departing from the scope of the 
appended claims. In particular, other types of rotary tools, for 
example for performing holes, chamfers, undercuts, shaping, 
etc., namely tools which are typical of contouring machines, 
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may be mounted on the spindle of the combined apparatus. In 
this case the apparatus will be suitably equipped with well 
known tool-storage means. 
What is claimed is: 
1. A combined numerical-control apparatus, with interpo 

lated axes, for machining a slab or a similar article manufac 
tured from a rigid and heavy material selected from one of 
Solid stone, glass, and ceramic materials, the apparatus com 
prising: 

a frame delimiting a working area of the article and formed 
by two shoulders and a beam perpendicular to said 
shoulders and slidable along the said shoulders 

a spindle and an associated cutting disk movable vertically 
So as to engage with the article within said working area; 

a carriage sliding along said beam for Supporting said 
spindle which is consequently movable in a controlled 
manner with respect to the article in two horizontal 
directions perpendicular to each other, 

a cutting nozzle for emitting water admixed with granules 
of abrasive materials Supported by said carriage; 

a tank normally full of water inside said working area; 
means for bringing the water to the desired pressure; 
means for Supplying said emission nozzle with the water 

admixed with granules of abrasive materials; 
means comprising interchangeable metallic grid for Sup 

porting the article in a horizontal position during 
machining within said working area, above said tank; 

wherein disposable Support means are arranged between 
said grid and the article, the said disposable Support 
means having the function of preventing said rotary 
toolcutting disk from coming into contact with said grid. 

2. The combined apparatus according to claim 1 wherein 
said water emission nozzle is Supported by said movable 
carriage so as to be movable vertically independently from 
said spindle. 

3. The combined apparatus according to claim 1 wherein it 
comprises a pair of long conveyors arranged parallel above 
said tankandable to transfer and maintain the article onto said 
disposable Support means during machining and to unload, at 
the end of machining, the resultant articles. 

4. The combined apparatus according to claim 1, wherein 
said cutting disk may be inclined between 0° and 90°, for 
performing full pass and incremental cuts, and is rotatable 
about the vertical axis of said spindle for performing interpo 
lated oblique cuts. 

5. The combined apparatus according to claim 1, wherein it 
comprises a store for the various cutting disks which can be 
mounted on said spindle for machining the article. 

6. A plant for processing articles in the form of a slab or 
similar article made from a rigid and heavy material selected 
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from one of Solid stone, glass, or and ceramic materials, 
comprising a combined apparatus comprising: 

a frame delimiting a working area of the article and formed 
by two shoulders and a beam perpendicular to said 
shoulders and slidable along said shoulders; 

a spindle and an associated rotary tool movable vertically 
So as to engage with the article within said working area; 

a carriage sliding along said beam for Supporting said 
spindle which is consequently movable in a controlled 
manner with respect to the article in two horizontal 
directions perpendicular to each other, 

a cutting nozzle for emitting water admixed with granules 
of abrasive materials, Supported by said carriage; 

a tank normally full of water inside said working area; 
means for bringing the water to the desired pressure; 
means for Supplying said emission nozzle with water 

admixed with granules of abrasive materials; 
means comprising an interchangeable metallic grid for 

Supporting the article in a horizontal position during 
machining within said working area, above said tank; 

disposable Support means are arranged between said grid 
and the article, the said disposable Support means having 
the function of preventing said rotary tool from coming 
into contact with said grid; 

wherein the plant also comprises conveyor means able to 
ensure the transfer of the article, arranged above said 
disposable means, if present, into said working area of 
the combined apparatus above said tank and the removal 
of the resultant articles. 

7. The plant according to claim 6, wherein said conveyor 
means comprise a first rollerway arranged upstream of said 
combined apparatus and a second rollerway arranged down 
Stream. 

8. The plant according to claim 6, said conveyor means 
consist of a loading and unloading system arranged at only 
one side of the combined apparatus and comprising a lifting 
device able to receive and to move to and from said working 
area of the combined apparatus a couple of pallets consisting 
from the bottom upwards by a metal grid having a Supporting 
frame, disposable Support means and an article to machine, 
with the result that, while a first pallet is positioned within the 
working area, a second pallet is arranged and that, when said 
pallet is removed from the working area, said second pallet is 
transferred into the same working area. 

c c c c c 


