wO 2019/087224 A1 | NI 0000000000 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual Propert N
O orgmivation > ‘O 0000 OO O A
International Bureau = (10) International Publication Number
(43) International Publication Date WO 2019/087224 A1l
09 May 2019 (09.05.2019) WIRPOIPCT
(51) International Patent Classification: (72) Inventor: TONGIANI, Stefano; Via Godola 66, 54100
B28D 1/08 (2006.01) B23D 55/08 (2006.01) MASSA (IT).
B23D 33/00 (2006.01) (74) Agent: SANTI, Filippo et al.; c/o Barzano & Zanardo Ro-
(21) International Application Number: ma S.p.A., Via Piemonte, 26, 00187 Rome (IT).
PCT/IT2018/050214 (81) Designated States (unless otherwise indicated, for every
(22) International Filing Date: kind of national protection available). AE, AG, AL, AM,
02 November 2018 (02.11.2018) AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(26) Publication Language: English HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
- KR, KW,KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
102017000124452 02 November 2017 (02.11.2017) IT OM. PA. PE, BG, PIL PL, PT. QA RO, RS, RU. RW. SA
(71) Applicant: SFERA S.R.L.S. [[T/IT]; VIA ACQUALE, 16, SC, SD, SE, SG, SK. SL, SM, ST, SV, SY, TH, TJ, TM, TN,
54100 MASSA MS - ITALY (IT). TR, TT, TZ. UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(25) Filing Language: Italian

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

(54) Title: MACHINE FOR SIMULTANEOUS CUTTING OF A PLURALITY OF SLABS FROM A BLOCK OF STONE
MATERIAL

Fig. 1

(57) Abstract: Machine (10, 10') for simultancous cutting of a plurality of slabs (18) from a block (B) of stone material through a
plurality of band saw blades (11), wherein each of said band saw blades (11) is closed in a loop between a respective driving pulley
(12) or a shared driving drum and a respective driven pulley (13) or a shared driven drum, the driving and driven pulleys (12) or drums
being mounted on a frame (14) movable along two directions (x, y) in a horizontal plane (1t), a cutting direction (x) and a direction
(v) of relative advancement of said block (B) of stone material with respect to said frame (14), and wherein at least the portion of the
path of each of said band saw blades (11) included between respective movable spacers (19) is inclined with respect to the vertical at
an angle between 3 and 20° in the direction of cutting.

[Continued on next page]



WO 2019/087224 A1 | [IN 1]} 00P 00 0000 00 0 O

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, IR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,
TR). OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report (Art. 21(3))

— in black and white; the international application as filed
contained color or greyscale and is available for download
Jrom PATENTSCOPE



WO 2019/087224 PCT/IT2018/050214

10

15

20

25

30

Machine for simultaneous cutting of a plurality of slabs from a block of
stone material

The present invention concerns a machine for simultaneous cutting
of a plurality of slabs from a block of stone material.

The invention refers to the field of processing machines of stone
blocks extracted from the quarries to obtain slabs to be used as semi-
finished products in the various possible fields of application.

It is known that the main technologies used for cutting stone blocks
consist of single-blade and multi-blade frame machines and single-wire
and multi-wire frame machines.

The single-blade frame systems consist of a metal structure that
acts as a guide for a blade that performs a translational straight motion,
back and forth, on the block. The blade, equipped with diamond
concretions on its lower part, cuts the block under constant water
sprinkling and proceeds downwards at a determined advancement speed
(up to 100 cm/h). The multi-blade systems are based on the same cutting
technology, but are equipped with several blades, having different
characteristics depending on the material being processed and
appropriately spaced and tensioned. This type of system can be used not
only for framing, but also for obtaining thick slabs. The single and multi-
blade frame machines have the limit that the reciprocating movement of
the blades does not allow high cutting speeds, due to the necessary
inversion of the motion, and this leads to a misuse of the diamond of the
tools, whose optimal use would require high cutting speeds. Furthermore,
a non-optimal cut has the consequence that the blade must be very
strongly pushed against the block and to be able to do it must be very
robust, which limits the possibility of making thin blades.

The single-wire or multi-wire frame machines are based on the use
of one or more diamond wires, which perform the same functions as the
blades of single and multi-blade frame machines, but also allow the cutting
of granites. These are plants with an open structure below which a stone
block can be positioned in the most appropriate way while the diamond
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wires, which operate with circular motion on a closed circuit, are made to

slide and penetrate into the block. Also in this case, the operation is
carried out in the presence of water. This type of machine operates
cutting the stone block with a circular motion of the tool, allowing to reach
high cutting speeds and therefore a very fast cutting of the block.
However, being a wire, the cutting tool is fragile and not very strong if it is
tensioned with force in order to have a flat and planar cut and this limits its
minimum diameter and consequently involves a high amount of processing
waste.

In conclusion, multi-wire/multi-blade frame machines have the limit
of not being able to operate below a certain thickness of leftover due to
cutting, a consequence of the diameter/thickness of the wire/blade of
4.5mm under which for technical and safety reasons it is not appropriate to
operate, as well as that of a poor cutting precision, when operating with
sustained advances of the cutting line in the block, due to the elasticity of
the wire, only tensionable in moderate way due to its low tensile strength.

In addition to the machines described above, in the marble cutting
field there are also machines using a diamond circular blade, placed
horizontally. The fact of placing the blade horizontally creates great limits,
as the slab has a weight after being cut and being suspended would
break. Therefore the cutting of the machine always requires the presence
of an operator and is not suitable for large scale automated production.
Moreover, this type of machine is not suitable for multiple cutting, with the
result that the cutting times of an entire block (a block generates about 80
slabs) are too long. Moreover, again due to the horizontal arrangement of
the blade, the refrigerating fluid can not enter well into the cut (with a
shortening of the useful life of the diamond). Finally, the force of gravity,
even if the blade is kept under tension, always generates a slight bending
of the blade, due to the force of gravity acting on the blade, with the
consequence of producing slabs with a concavity facing upwards.

CN1101314A and US2001/000355 show machines for the
simultaneous cutting of a plurality of slabs from a block of stone material,
which make use of a plurality of band saw blades, closed in a loop
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between a conducting drum and a driven drum, each band saw blade

being associated with a respective spacer, so that the band saw blades
are offset from each other.

In this context it is proposed the solution according to the present
invention, designed to obtain slabs from blocks of stone material, reducing
to the maximum the processing waste.

These and other results are obtained according to the present
invention by proposing a machine for simultaneous cutting of a plurality of
slabs from a block of stone material comprising a plurality of diamond
band saw blades closed in a loop around two rollers carried by a frame,
said bands being arranged parallel to each other, each band turning
tensioned between two respective pulleys, in which preferably the distance
between the plane of cuttings of the bands can be changed quickly and
efficiently, without requiring long periods of stoppage of the working cycle
and in which at least the portion of the path of each of said band saw
blades comprised between the respective movable spacers is inclined with
respect to the vertical of an angle comprised between 3 and 20° in the
cutting direction.

The aim of this invention is therefore to provide a machine for
simultaneous cutting of a plurality of slabs from a block of stone material
which allows to overcome the limits of the cutting machines according to
the prior art and to obtain the previously described technical results.

A further object of the invention is that said machine for the
simultaneous cutting of a plurality of slabs from a block of stone material
can be realized with substantially low costs, both as regards production
costs and management costs.

Not least object of the invention is to propose a machine for the
simultaneous cutting of a plurality of slabs from a block of stone material
that is simple, safe and reliable.

It therefore forms a specific object of the present invention for a
machine for simultaneous cutting of a plurality of slabs from a block of
stone material by means of a plurality of band saw blades, each of which
is closed in a loop between a respective driving pulley or a shared driving
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drum and a respective driven pulley or a shared driven drum, said driving

pulleys or said shared driving drum rotating around a same first axis of
rotation, or respective first axes of rotation parallel to each other, and said
driven pulleys or said shared driven drum rotating around a same second
axis of rotation parallel to said first axis of rotation, or around respective
second axes of rotation parallel to each other and parallel to said first axes
of rotation, said axis of rotation of said driving pulleys or of said shared
driving drum and said axis of rotation of said driven pulleys or of said
shared driven drum being in turn mounted on a frame movable with
respect to said block of stone material along two directions incident to
each other, preferably perpendicular to each other, a direction of cutting of
said block of stone material, said direction of cutting being arranged on a
plane of cutting of said slabs, said plane of cutting being in turn incident,
preferably perpendicular, with respect to a direction of relative
advancement of said block of stone material with respect to said frame,
and wherein the plane to which said direction of cutting and said direction
of relative advancement of said block of stone material with respect to said
frame belong is horizontal and at least the portion of the path of each of
said band saw blades comprised between respective movable spacers is
inclined with respect to the vertical by an angle comprised between 3 and
20°in the direction of cutting.

Preferably, again according to the invention, said machine for
simultaneous cutting of a plurality of slabs from a block of stone material
comprises for each band saw blade a pair of movable spacers arranged
along the path of said band saw blade, respectively a first mobile spacer
near a respective driving pulley and a second mobile spacer near a
respective driven pulley, each of said movable spacers being provided
with a sliding surface for said band saw blade, on which the flat side of
said band saw blade is allowed to slide, the sliding surfaces of the
movable spacers of each pair of movable spacers and the flat side of the
respective band saw blade, in the portion of its path comprised between
said movable spacers, being arranged on the same sliding plane, parallel
to the sliding planes of the other pairs of mobile spacers and to said plane
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of cutting.

Preferably, according to the present invention, each of said
movable spacers comprises hydrostatic pads or, more preferably, a
combination of hydrostatic pads and hydrodynamic pads.

Preferably, according to the present invention, each pair of
movable spacers is provided with displacement means adapted to modify
the relative distance between the sliding planes of said pair of movable
spacers and the sliding planes of the other pairs of movable spacers,
maintaining said sliding plane parallel to said plane of cutting.

More preferably, again according to the invention, said frame is
mounted with the possibility of rotation on a plane perpendicular to said
plane of cutting. Alternatively, according to the invention, said axis of
rotation of the driving pulleys and said axis of rotation of the driven pulleys
are mounted with possibility of rotation on respective planes perpendicular
to said plane of cutting.

Furthermore, again according to the present invention, said
displacement means adapted to modify the relative distance between the
sliding plane of said pair of movable spacers and the sliding planes of the
other pairs of movable spacers may include interchangeable spacers or a
linear displacement mechanism.

Moreover, according to the present invention, said machine for the
simultaneous cutting of a plurality of slabs from a block of stone material
comprises means for tensioning said band saw blades, preferably a
sliding carriage for each band saw blade, each slide sliding
independently of the others, or one or more tensioning pulleys for each
band saw blade, or still comprising, for each driven pulley of each band
saw blade, an independent fork provided with displacement means along
the direction which defines the distance between the axis of rotation of
each driven pulley and the axis of rotation of the shared driving drum.

Finally, according to the invention, said forks can be provided with
means of rotation about an axis perpendicular to the plane of cutting.

The effectiveness of the machine for simultaneous cutting of a
plurality of slabs from a block of stone material of the present invention is
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evident, which allows to obtain at the same time the typical advantages of

multi-blade and single-blade frame machines and of multi-wire and single-
wire frame machines, having the cutting speed of a circular tool and
always running in the same direction and an intrinsic thinness achievable
in the blades while maintaining a high tension-resistant section.

The present invention will now be described, by way of illustration,
but not by way of limitation, according to a preferred embodiment thereof,
with particular reference to the figures of the attached drawings, in which:

- Figure 1 shows a schematic elevation view of a machine for
simultaneous cutting of a plurality of slabs from a block of stone material
according to a first embodimentof the present invention,

- Figure 2 shows a schematic top view of the machine of Figure 1,

- Figure 3 shows a side view the upper part of a machine for the
simultaneous cutting of a plurality of slabs from a block of stone material
according to a second embodiment of the present invention,

- Figure 4 shows a perspective view of the machine of Figure 3,
and

- Figure 5 shows a front view of the machine of Figure 3.

Making reference preliminarily to Figures 1 and 2, a machine for
simultaneous cutting of a plurality of slabs from a block of stone material
according to the present invention, indicated by the numeral reference 10,
comprises a plurality of diamond band saw blades 11, each of which is
closed in a loop between a driving pulley 12 and a driven pulley 13, all the
driving pulleys 12 rotating around the same first axis of rotation A, and all
the driven pulleys 13 rotating about the same second axis of rotation A’,
said first axis of rotation A and said second axis of rotation A’ being in turn
mounted on a frame 14 provided with wheels 15 which rest on rails 16,
which allow the frame 14 to move along a direction x of cutting of said
block B of stone material, said direction x of cutting being arranged on a
plane 1 of cutting of a block B of stone material to obtain a plurality of slabs
18, said plane 1 of cutting being in turn orthogonal to a direction y of
relative advancement of said block B of stone material to be cut in the form
of slabs 18 with respect to said frame 14, in the case shown by way of
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example in the attached Figures 1 and 2 said direction y of relative

advancement of said block B of stone material being horizontal.

The first axis of rotation A of the driving pulleys 12 and the second
axis of rotation A’ of the driven pulleys 13 are mounted on said frame 14
with the possibility of rotation on respective planes parallel to the plane to
which said direction x of cutting and said direction y of relative
advancement of said block B of stone material with respect to said frame
14, i.e., in the case shown by way of example in the attached figures 1 and
2, on horizontal planes. The rotation of the axes of rotation A, A’ allows
them to vary the angle a formed with respect to the direction x of cutting,
i.e. it allows to arrange the flat side of said diamond band saw blades 11
on more or less aligned planes towards the plane T of cutting of block B of
stone material. The greater or lesser alignment of the diamond band saw
blade 11 with respect to the plane 1 of cutting of the block B of stone
material allows to obtain a greater or lesser distance between the band
saw blades 11 themselves with respect to the direction x of cutting, or a
greater or lesser thickness of the slabs 18 obtained from the cuts 17. The
correct positioning of the diamond band saw blades 11 with respect to the
cuts 17 to be performed requires that the flat side of the band saw blades
11 always be disposed parallel to the plane T of cutting. For this reason,
the angulation of the portion of each band saw blade 11 in contact with the
block B of stone material is ensured by means of two movable spacers 19
arranged along the path of each band 11, respectively a first movable
spacer 19 in proximity the driving pulley 12 and a second movable spacer
19 in the vicinity of the driven pulley 13, which rotate the portion of each
band saw blade 11 in contact with the block B of stone material with
respect to the angle which would have as a consequence of only the
rotation of the first axis of rotation A of the driving pulleys 12 and of the
second axis of rotation A’ of the driven pulleys 13.

The driving pulleys 12 and/or the driven pulleys 13 can be mounted
on sliding slides (not shown) independently operated to keep each band
saw blade 11 correctly tensioned. The independent tensioning of each
band saw blade 11 is due to the fact that, necessarily, the band saw
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blades 11 have a length slightly different from each other, due to

unavoidable constructive errors or different elongations during operation.
In addition, the sliding slides allow to loosen the respective band saw
blades 11 and remove them to replace them, that is, for example, to work
only with some of the band saw blades.

As an alternative, in order to keep the band saw blades 11 under
tension, it is possible to provide additional pulleys, suitable for tensioning,
at the part of the path of the band saw blade 11 not interested in the
cutting of the block B of stone material.

The band saw blades 11 cut the block B of stone material in
successive passages. Still referring to the case shown by way of example
in the accompanying Figures 1 and 2, the path of the portion of the band
saw blades 11 cutting the block B of stone material is vertical, with the
following advantages. Firstly, the cutting performed with the band saw
blades 11 mounted vertically rather than horizontally to the ground, such
as the traditional frames, allows to attack the block B of stone material on
its shorter side (the height), with the consequence that the free length of
the band saw blades 11 which pushes on the block B of stone material is
as short as possible. This determines the possibility of imparting to the
band saw blades 11 a greater thrust in the direction x of cutting, obtaining
advances greater than those achievable by cutting a block B of stone
material, for example, from top to bottom, in the last case being necessary
to have longer and therefore less stable and easily deflected band saw
blades 11, resulting in crooked cuts. The vertical position, moreover, is
particularly indicated for a correct evacuation of the cutting residues,
allowing to obtain a better surface finish of the slabs 18 and a longer life of
the band saw blades 11.

Advantageously, in a preferred embodiment of the present
invention, the path at least of the portion of the band saw blades 11 which
cuts the block B of stone material is slightly inclined with respect to the
vertical, in particular at an angle comprised between 3 and 20°, preferably
at an angle of about 13°, in the direction x of cutting. In this way, the band
saw blades 11 touch the block B of stone material first in its upper part and



WO 2019/087224 PCT/IT2018/050214

10

15

20

25

30

9
then, advancing in the direction x of cutting, gradually lower and lower.

This inclination allows the cooling water which is fed into the cut during
processing to not immediately move away from the area where the
separation of material takes place, but to remain between the band saw
blades 11 and the stone material down to the exit from the cuts 17, which
occurs in the lower part of the block B of stone material. This guarantees
a better cooling, and consequently allows a higher feed rate, a better
removal of the cut material and therefore a better durability of the band
saw blades 11 and a better surface finish of the plate.

The choice of inclining the path at least of the portion of the band
saw blades 11 which cuts the block B of stone material goes against what
would have been deemed advantageous by an expert in the field, in that
the inclination lengthens the stroke of the band saw blades 11 in the block
of stone material B to be cut, which entails a greater size of the runways
and the foundations of the machine 10, with the relative costs, as well as
the increase in height of the machine 10 as a whole (this machine being
apt to cut blocks of stone material of about 2.5 meters in height, the overall
height of the machine exceeds 7 meters), which makes it unsuitable for
use in systems that are not sufficiently high.

Moreover, the inclination of the band saw blades 11 also entails
another great increase in cycle times, because it requires a very high
increase in the cutting transient, i.e. in that step during which the band saw
blades 11 are already in contact with the block B of stone material but
have not yet completely entered the block B itself, or the subsequent step
during which the band saw blades 11 exit from the block B. This step is a
very time-consuming step, because in this step the band saw blade 11
tends to skid, not being guided by the block of stone, with the need to
heavily reduce the speed of advancement of the machine 10.

Finally, tilting the band saw blades 11 increases the blade length
involved in contact with the block and this involves the need to move the
movable spacers 19 away from each other, with respect to the case where
the band saw blades 11 are vertical, with the consequence of increasing
the possibility of skidding of the blade and therefore the need to reduce
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the speed of advancement of the band saw blades 11 inside the block.

Finally, the band saw blades 11, during cutting, are followed by a
roller conveyor (not shown), with unidirectional rollers, to support the slabs
18 immediately after being cut.

Making reference to Figures 3, 4 and 5, it is shown a second
embodiment of the machine for the simultaneous cutting of a plurality of
slabs from a block of stone material according to the present invention,
designated by the reference numeral 10’, in which band saw blades 11 are
closed in a loop between a shared driving drum, which rotates around an
axis A, and respective driven pulleys 13, in particular a driven pulley 13 for
each band saw blade 11. Each driven pulley 13 is supported by an
independent fork 14’ provided with displacement means along the
direction defining the distance between the axis of rotation of each driven
pulley 13 and the axis of rotation of the shared driving drum.

Unlike the embodiment shown in Figures 1 and 2, in this second
embodiment the axis A and the axes A’ can not rotate on respective
planes parallel to the plane to which the direction x of cutting and the
direction y of relative advancement of block B of stone material with
respect to the frame 14 belong. Adjustment of the greater or lesser
distance between the band saw blades 11 with respect to the direction x of
cutting, is adjusted by means of movable spacers, respectively a first
mobile spacer 19°, 19” in proximity of the shared driving drum and a
second movable spacer 19°, 19” in the vicinity of the driven pulleys 13.
Each movable spacer 19°, 19” is composed of a hydrostatic pad 19’ and a
hydrodynamic pad 19”, which allows an unlimited life of the pads (there
being no direct contact between pads 19, 19” and band saw blades 11)
and also prevents the band saw blades 11 from being induced to
breakage (as will be explained in greater detail hereinafter, a pad can
confer to the blade a very wide curvature, even of the order of meters,
while, for example, the use of rollers, which must rotate, forces to use very
small spokes, of the order of centimeters, going to bend the blade at each
passage in a very stressful way). In fact, in order to make the life of band
saw blades 11 very long, it is necessary to bend them as little as possible
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at the level of curvature in the various windings on pulleys and runners.

In particular, the presence of hydrostatic pads 19’ allows the band
saw blades 11 to come out of the tangent line of the driving drum and
driven pulleys 13, while the presence of hydrodynamic pads 19” (or
wheels) is needed to protect the blade from side heels.

The presence of hydrostatic pads 19’ is very important, since, in
order to perform a multiple cut, it is necessary to space the band saw
blades 11 from the vertical tangent to the pulleys, this displacement being
also of several centimeters (for example 12cm). This displacement can
also be performed with wheels or with dry sliding pads or with
hydrodynamic pads, but by comparing all these solutions to each other it is
evident that the hydrostatic pads represent the preferable solution, in
consideration of the fact that the speed of the band saw blades 11 is
greater than 40 m/s and at the same time the contact pressure between
the band saw blades 11 and the pads 19’ is greater than 2 bar, for a total
thrust equal to about 1t on each individual pad. Another requirement is
that the radius of curvature of the element which moves the blade 11 must
be as high as possible and in any case wider than the radius of the shared
driving drum 12 and of the driven pulleys 13, otherwise it would overload
the band saw blades 11, bending them at their passage and nullifying the
advantage of using very large pulleys so as not to stress the blades.

Summarizing, the speed and the load eliminate the good
functioning of pads operating in dry conditions that do not withstand the
required pressure and speed values, the need for wide bending radii (over
1 meter) makes virtually any type of wheel useless.

Furthermore, it is important that each of said movable spacers
comprises at least one hydrostatic sliding pad 19’, the hydrodynamic pads
19” being preferably used in association with the hydrostatic pads 19’, due
to the fact that at the start of the shared driving drum motor, the machine
otherwise would cause the blades to rub on the hydrodynamic pads 19”
until a minimum blade sustaining speed is reached, and since the machine
for the simultaneous cutting of a plurality of slabs from a block of stone
material according to the present invention stops frequently, in particular
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about every 3 hours, to cut a new block of stone material B, the wear

would be unacceptable; and also due to the fact that the power absorbed
by hydrodynamic pads is very high compared to that absorbed by the
hydrostatic pads and this makes them less convenient; by way of example,
in the machine 10 shown in Figures 3 and 4 there are eight hydrostatic
pads, which consume about 4kW in supporting the respective band saw
blades 11, while if this role were only delegated to hydrodynamic pads, of
comparable size, the consumption would increase up to about 20kW,
which is unacceptable for a machine that has an engine for driving the
shared driving drum of about 50-60kW.

Finally, according to the embodiment of the present invention
shown with reference to Figures 3, 4 and 5, in the machine 10 for
simultaneous cutting of a plurality of slabs from a block of stone material B
the driven pulleys 13 are each supported by a respective fork 14,
independent of the forks 14’ of the other driven pulleys 13 and with the
possibility of linear displacement along the direction defining the distance
between the axis of rotation of each driven pulley 13 and the axis of
rotation of the shared driving drum. This allows a very precise tensioning
of the band saw blades 11, with respect to a tensioning system, placed
behind the cutting area, which acts orthogonally with respect to each
blade, in that the tensioning of the fork is parallel to the two tensioned
branches of the blade itself.

Another very important advantage deriving from the use of
independent forks 14’ to support the driven pulleys 13 is that, by rotating a
few degrees each fork 14’ around an axis perpendicular to the plane 1 of
cutting, it is possible to adjust very accurately the parallelism between axis
A’ of the respective driven pulley 13 and axis A of the shared driving drum,
thus creating small misalignments, indispensable for stabilizing the blade
in position against the tooth present in the driven pulleys 13 and in the
shared driving drum. The fact that the forks 14’ are all separated allows to
individually adjust each single band saw blade 11, a feature of primary
importance in a machine 10 having a plurality of very stretched band saw
blades 11, where the structural deformations are important and must be
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corrected and compensated in a specific and timely manner. By way of

example, in a machine for simultaneous cutting of a plurality of slabs from
a block of stone material, the drum can be pulled upwards with about 50t
and in the center it is inflated by 0.2mm of maximum displacement. These
deformations must be compensated on each blade differently. By
adjusting the inclination of the forks 14°, the band saw blades 11 are then
laid down against said tooth, also overcoming the gravity force component.
The inclination must be such as to hold the blade in place, without
pressing too much, so as not to wear the tooth itself prematurely.

Thanks to the adjustment of the forks 14’, the surface of the driving
drum 12 and of the driven pulleys 13 in contact with the blade is cylindrical
instead of being curved, as shown in the patent application CN1101314A.

The machine 10 for simultaneous cutting of a plurality of slabs 18
from a block B of stone material according to the present invention, using
bands 11 in place of the diamond wires or blades used in the frame
machines according to the prior art allows to take advantage of five
advantages:

1. greater rigidity with respect to the diamond wires, since it is
possible to greatly tension the bands 11, which have a high resistant
section although they are thin in the cutting direction;

2. a high cutting speed compared to traditional blades, not
operating with reciprocating motion;

3. a longer working life compared to the blades, due to the
unidirectional movement of the bands 11, since the diamond lasts much
longer if it cuts only in one direction, because the binder placed at the
base of the granule is not undermined;

4. a very thin cutting section;

5. a higher speed of advancement and a longer life of the bands 11,
due to the fact that, by cutting vertically, the evacuation of the freshly cut
material, which is promptly reciprocated with refrigerant, is favored.

By way of example, in order to obtain cuts 17 of 2mm in thickness,
bands 11 with a thickness of 0.9mm and a width of 100mm (resistant
section 90mm?) with deposited diamond beads having a diameter of
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0.55mm can be used. For comparison, the resistant section of a wire for

multiwire with a 5mm cut (wire diameter 3.5mm and bead diameter around
it 5mm) is equal to 9mmZ It follows that with the machine 10 for
simultaneous cutting of a plurality of slabs 18 from a block B of stone
material according to the present invention, it is possible to obtain a cut
about half of the width with a resistant section of the tool equal to 10 times
compared to the diamond wires.

The present invention has been described by way of illustration, but
not by way of limitation, according to its preferred embodiments, but it is to
be understood that variations and/or modifications may be made by those
skilled in the art without departing from the relative scope of protection, as

defined by the attached claims.
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CLAIMS

1) Machine (10, 10°) for simultaneous cutting of a plurality of slabs
(18) from a block (B) of stone material through a plurality of band saw
blades (11), wherein each of said band saw blades (11) is closed in a loop
between a respective driving pulley (12) or a shared driving drum and a
respective driven pulley (13) or a shared driven drum, said driving pulleys
(12) or said shared driving drum rotating around a first axis (A) of rotation,
or respective first axes of rotation parallel to each other, and said driven
pulleys (13) or said shared driven drum rotating around the same second
axis (A’) of rotation, parallel to said first axis (A) of rotation, or respective
second axes of rotation parallel to each other and parallel to said first axes
of rotation, said axis (A) of rotation of the driving pulleys (12) or of said
shared driving drum and said axis of rotation (A’) of the driven pulleys (13)
or of said shared driven drum being in turn mounted on a frame (14)
movable with respect to said block of stone material, along two directions
(x, y) incident to each other, one direction (x) of cutting said block (B) of
stone material, said direction (x) of cutting being disposed on a plane (1) of
cutting of said slabs (18), said plane (1) of cutting being in its turn incident
with respect to a direction (y) of relative advancement of said block (B) of
stone material with respect to said frame (14), characterised in that the
plane (11) to which said direction (x) of cutting and said direction (y) of
relative advancement of said block (B) of stone material with respect to
said frame (14) belong is horizontal and at least the portion of the path of
each of said band saw blades (11) included between respective movable
spacers (19) is inclined with respect to the vertical of an angle (B)
comprised between 3 and 20°in the direction of cutting.

2) Machine (10, 10’) for simultaneous cutting of a plurality of slabs
(18) from a block (B) of stone material according to claim 1, characterised
in that said direction (x) of cutting and said direction (y) of relative
advancement of said block (B) of stone material with respect to said frame
(14) are perpendicular to each other.

3) Machine (10, 10’) for simultaneous cutting of a plurality of slabs
(18) from a block (B) of stone material according to claim 1 or 2,
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characterised in that said plane (1) of cutting and said direction (y) of

relative advancement of said block (B) of stone material with respect to
said frame (14) are perpendicular to each other.

4) Machine (10, 10°) for simultaneous cutting of a plurality of slabs
(18) from a block (B) of stone material according to any of the previous
claims, characterised in that for each of said band saw blades (11) there is
provided a pair of movable spacers (19, 19°, 19”), arranged along the path
of said band saw blade (11), respectively a first movable spacer (19, 19’,
19”) in proximity of the respective driving pulley (12) and a second
movable spacer (19, 197, 19”) near the respective driven pulley (13).

5) Machine (10) for simultaneous cutting of a plurality of slabs (18)
from a block (B) of stone material according to claim 4, characterised in
that each of said movable spacers (19) is provided with a sliding surface
for said band saw blade (11), on which the flat side of said band saw blade
(11) is allowed to slide, the sliding surfaces of the movable spacers (19) of
each pair of movable spacers (19) and the flat side of the respective band
saw blade (11), in the portion of its path comprised between said movable
spacers (19), being arranged on the same sliding plane, parallel to the
sliding planes of the other pairs of movable spacers (19) and to said plane
(1) of cutting.

6) Machine (10°) for the simultaneous cutting of a plurality of slabs
(18) from a block (B) of stone material according to claim 4 or 5,
characterised in that each of said movable spacers (19°, 19") comprises
hydrostatic pads (19°) or, preferably, a combination of hydrostatic pads
(19’) and hydrodynamic pads (197).

7) Machine (10, 10’) for simultaneous cutting of a plurality of slabs
(18) from a block (B) of stone material according to any of claims 4-6,
characterised in that each pair of movable spacers (19 , 19, 19”) is
provided with displacement means adapted to modify the relative distance
between the sliding plane of said pair of movable spacers (19, 19°, 19”)
and the sliding planes of the other pairs of movable spacers (19, 19, 197),
maintaining said sliding plane parallel to said plane (t) of cutting.

8) Machine (10) for simultaneous cutting of a plurality of slabs (18)
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from a block (B) of stone material according to claim 7, characterised in

that said frame (14) is mounted with possibility of rotation on a plane
perpendicular to said plane (1) of cutting.

9) Machine (10) for simultaneous cutting of a plurality of slabs (18)
from a block (B) of stone material according to claim 7, characterised in
that said axis (A) of rotation of the driving pulleys (12) and said axis (A’) of
rotation of the driven pulleys (13) are mounted with possibility of rotation
on respective planes perpendicular to said plane (1) of cutting.

10) Machine (10°) for simultaneous cutting of a plurality of slabs (18)
from a block (B) of stone material according to claim 7, characterised in
that said displacement means adapted to modify the relative distance
between the sliding plane of said pair of movable spacers (19, 19”) and
the sliding planes of the other pairs of movable spacers (19°, 19”) comprise
interchangeable spacers or a linear displacement mechanism.

11) Machine (10, 10°) for simultaneous cutting of a plurality of slabs
(18) from a block (B) of stone material according to any of the preceding
claims, characterised in that it comprises means for tensioning said band
saw blades (11).

12) Machine (10) for simultaneous cutting of a plurality of slabs (18)
from a block (B) of stone material according to claim 11, characterised in
that said means for tensioning said band saw blades (11) comprise a
sliding carriage for each band saw blade (11), each sliding carriage being
actuated independently of the others.

13) Machine (10) for simultaneous cutting of a plurality of slabs (18)
from a block (B) of stone material according to claim 11, characterised in
that said means for tensioning said band saw blades (11) comprise one or
more tensioning pulleys for each band saw blade.

14) Machine (10’) for simultaneous cutting of a plurality of slabs (18)
from a block (B) of stone material according to claim 11, characterised in
that said means for tensioning said band saw blades (11) comprise, for
each driven pulley (13) of each band saw blade (11), an independent fork
(14’) provided with displacement means along the direction defining the
distance between the axis of rotation of each driven pulley (13) and the
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axis of rotation of the shared driving drum.

15) Machine (10) for simultaneous cutting of a plurality of slabs (18)
from a block (B) of stone material according to any of the previous claims,
characterised in that said forks (14’) are provided with means of rotation

5 around an axis perpendicular to the plane (71) of cutting.
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