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(57) L'mvention concerne une machine destinée a
decouper des dalles dans un bloc de maticre de type
pierre, cette machine comprenant: une structure support
fixe; au moins deux rouleaux (16) montés pivotants
autour de leurs axes (24), au miveau des extrémites
opposc¢es du cadre, ces rouleaux c¢tant par ailleurs
pourvus d'organes leur permettant de se deplacer
verticalement, les axes (24) de ces rouleaux (16) ¢tant
horizontaux; au moins deux cables de sciage (30)
enroules autour desdits rouleaux (16), de sorte quils
reposent respectivement dans des plans paralleles,
sensiblement orthogonaux par rapport aux axes (24) de
ces rouleaux (16); et des organes congus pour reégler la
tension de chaque cable (30), imdépendamment des
autres.
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(57) A machine for cutting slabs from a block of stone-
like material includes: a fixed support structure; at least
two rollers (16) mounted for rotation about their axes
(24) at opposite ends of the frame and having means for
translating them vertically, the axes (24) of the rollers
(16) bemng horizontal; at least two cutting wires (30)
passing around the rollers (16) 1n such a way that they lie
1in respective parallel planes, substantially orthogonal to
the axes (24) of the rollers (16); and means for adjusting
the tension of each wire (30) independently of one
another.
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(57) Abstract

A machine for cutting slabs from a block of stone-like material includes: a fixed support structure; at least two rollers (16) mounted

for rotation about their axes (24) at opposite ends of the frame and having means for translating them vertically, the axes (24) of the rollers
(16) being horizontal; at least two cutting wires (30) passing around the rollers (16) in such a way that they lie in respective parallel planes,
’ substantiaily orthogonal to the axes (24) of the rollers (16); and means for adjusting the tension of each wire (30) independently of one
another.
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WIRSS SAW FOR CUTTING UP STONE BLOCKS INTO SLABS WITH TENSION ADJUSTMENT OF INDIVIDUAL SAW

The present 1invention relates to a machine for cutting slabs
from a block of stone-like material. Flat products of any
thickness are meant under the term “slab” in the present

description.

The object of the invention is to provide a machine of the
aforementioned type, operable to cut several slabs from the
same block at the same time efficiently, while being of limited

dimensions and able to operate safely.

This object is achieved by providing a machine which includes:

- a fixed support frame

- at least two rollers mounted for rotation about theilr
axes at opposite ends of the frame and having means operable to
cause them to translate vertically, the axes of the rollers
being horizontal,

- at least two cutting wires arranged about the said
rollers so as to lie 1in respective ©parallel planes,
substantially orthogonal to the axes of the rollers, and

-~ means for adjusting the tension of each wire

independently of one another.

Further advantages and characteristics of the invention will
become apparent from the detailed description which follows,
provided with reference to the appended drawlings, supplied
purely by way of non-limitative example, in which:

Figure 1 is a schematic side viéw cf a machine according

to the invention, and
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Figure 2 1s a schematic plan view of the machine of Figure

A machine for cutting slabs from a block of stone-like material
includes a fixed support frame made up of four uprights 10,
standing on a base 12 at the four corners of a rectangle and

connected at the top by a horizontal structure 14.

At each end of the frame, first and second rollers 16, 18 are
mounted, spaced one above the other, between respective pairs
of uprights 10, so as to form pairs of rollers 16, 18 arranged
on the right and c¢n the left respectively in Figure 1. The
rollers 16, 18 of each palr are connected by a respective
support structure 20 which includes two side cheeks 22 arranged
at either end of the rollers 16, 18 and orthogonal to the axes
24 thereof, and a cross member 26 extending parallel to the

axes 24 of the rollers 16, 18 and connecting the side cheeks

22.

The rollers 1o, 18 are mounted for rotation about their
respective axes 24, which extend horizontally, parallel to each
other. The roller 16 of the pair on the right 1s connected, 1in
a manner known per se not 1llustrated in the drawings, to a

motor operable to rotate it about the axis 24. Once again 1in

known manner and not shown in the drawings, each pair of
rollers 16, 18 is provided with means to cause it to translate
vertically parallel to the uprights 10, while the pailr of
rollers 16, 18 on the right also has means operable to

translate them horizontally, 1in order to adjust thelir position.
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A plurality of parallel, circumferential grooves 28 are formed
in the outer surface of the rollers 16, 18, regularly spaced

along the axes 24.

A plurality of wires 30 for cutting the stone-like material,
for example diamond-cutter wires, are arranged around the
rollers 16, 18 within the grooves 28, and thus 1in respective
parallel vertical planes, substantially orthogonal to the axes

24 of the rollers 1le¢, 18.

N

The machine also includes means for adjusting the tension of

each wire 30 independently from one another.

For each wire 30, these adjustment means 1nclude a unit
comprising a pulley 32 and an actuator 34 which 1s, for

example, electrically, hydraulically or pneumatically operated.

The pulley 22 rests against the portion 36 of the wire 30
between the first roller 16 and the second roller 18 of one of
the pairs of rollers 16, 18. The actuator 34 has an operating
cylinder 38, slidably mounted on the cross member 26 of one of
the support structures 20, and a piston 40, the distal end 42
of which is pivoted to the pulley 32 at its axis and 1s thus

able to urge the latter against the portion 36 of the wire 30.

In order to make better use of the available space, the units
for adjusting the tension of adjacent wires 30 are arranged
alternately at one end or the other of the machine, 1n a
staggered configuration. 1In addition, the cylinders 38 of the

pistons 34 of the means for adjusting the tension of the wires
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30, which are arranged at the same end of the machine and

slidably mounted on the same cross member 26, are alternately

staggered vertically with respect to a horizontal plane 44.

In order to cut slabs from a block of stone-like material (not
1llustrated 1in the drawings) which 1s arranged between the

uprights 10, on the base 12, the following procedure should be
followed.

Once the number and thickness of the slabs to be cut has been

established, the required number of cutter wires 30 are
arranged 1n grooves 28 1in the rollers 16, 18, spaced by a
distance equal to the desired thickness. The drawings show ten
wires 30 arranged equally spaced at one end of the rollers 16,
18, but 1t 1is clear that a different number of differently

spaced wires 30 could be used, in dependence on the specific

cutting requilrements.

The tension oI the wires 30, initially loosely arranged around
the rollers 1€, 18, 1is then adjusted by moving the rollers 16,
18 of the right-hand pair horizontally until at least one of

the wires 30 is tensioned.

Typically, the fact that one of the wires 30 is tensioned does

not mean that the others are subjected to the same tension -
given their different geometric and structural characteristics
-~ which constitutes the 1deal operating condition of the

machine.
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To get to this condition the adjustment units formed by the
pulleys 32 and actuators 34 are positioned axially along the

cross members 26 in line with the respective wires 30. Then,

the piston 40 of each unit 1is controlled to perform an

excursion, thereby causing the pulley 32 progressively to press
against the portion 36 of the wire 30 until the latter 1is

subjected to the desired common value of the tension.

Once this operation has been carried out for each wire 30, the
machine is ready to cut the block of stone-like material, 1in a
way substantially like that employed by prior art machines with
a single wire. Cutting is achieved in this machine, as 1in
prior art machines, by a combined movement of the wires 30
which rotate with the rollers 16, 18 when the motorized roller
16 is activated and, at the same time, move downward with the
downward movement of the rollers 16, 18 parallel to the

uprights 10.

At the end of this movement the block has been cut 1nto a

series of slabs - one more than the number of wires 30, and ot
a thickness equivalent to the spacing between the wires 30 -
with a high degree of accuracy due to the equalisation of the
tension 1in the wvarious wires 30. This equalisation 1s
maintained throughout the entire cutting operation thanks to
the possibility of adjusting the tension of each wire 30
individually, in order to compensate for any variation from the

desired tension, which could occur also during cutting.

Naturally, the principle of the invention remaining unchanged,

the manufacturing details and embodiments may vary wildely from

Tt ey AL AN T AT 4 LAY P v SRR TSy SV T T O LN . o . .. ..
B 4 b MO NI SV R IR AT - e © e Bt o ORI b G GV LM DN . - -+ LRI TN NI s YR - ety = e s e ..

et Aw 4] M Y SN A SRRy TP B AN = oy AR ET. tebees et oaem e eatte b,



CA 02338243 2001-01-19

WO 00/05021 PCT/EP99/05136

those described purely by way of non-limitative example,

without departing thereby from the scope of the invention.

For example, the tensioning pulleys 32 can be arranged either

outside the space delimited by the wires 30 - as shown 1in the

drawings — or inside. In the latter case, tension on the wires
is increased by moving the pulleys outwardly of the machine,

rather than inwardly as illustrated in the drawings.
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material, which includes:

- a fixed support frame

_ at least two rollers (16) mounted for rotation about
rheir axis (24) at opposite ends of the frame and having means
for translating them in a vertical direction, the axes (24) of

" t+he rollers (16) being arranged horizontally,

- at least two cutter wires (30) passing around the said

rollers (16) in such a way that they lie 1in respective parallel

< planes, substantially perpendicular to the axis (24) of the

rollers (16), and
- means for adjusting the tension of each wire (30)

?ﬁénmﬁf Ewhe%m sed, am Hhal {—77

2. A machine according to Claim 1, which includes first and
second spaced rollers (16, 18) arranged one above the other, at
each end of the frame, so as tO form respective pairs of
rollers (16, 18) which can move together vertically, the said
means for adjusting the tension in the wires (30) belng capable

of acting on the portion (36) of the wires (30) between the

first (16) and second (18) roller of at least one of the pairs

of rollers (16, 18).

H—HW%WW% &t ng-—Siaimy—ineluding-a-

-pluga%i%yunefm._mir.as__mjl).,-.—andm-iﬁm—whi-eh{ (a plurality of

~ircumferential grooves (28) are formc:'ed in the outer surfaces
of the rollers (16, 18), \peg.u.a.;l-y‘ spaced along the direction

AMENDED SHEET
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~f the axes (24) of the rollers (16, 18) each groove (28) being
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A machlne according to Claim 2 ‘ep-eé-&*-m—Q in which the

Sald means for adjusting the tension of the wires (30)

3 unit comprising a pulley (32)

comprise, for each wire (30),
of the wire (30) located

bearing against the portion (36)

hetween the first roller (16) and the second roller (18) of one

and means for pressing the

(30) .

of the pairs of rollers (16, 18)
pulley (32) against the sald portion (36) of wire

3

L‘ . A machine according to Claim 4,
against the portion (36) of wire

in which the said means

for pressing the pulley (32)

(30) comprise an actuator (34) having an operating cylinder

(38) and a piston (40), the distal end of which is pivoted on

the pulley (42) at the axis thereof.

5 K. A machine according to any preceding Claim, in which the

means for adjusting the rension of adjacent wires (30) are

arranged alternately at opposite ends of the machine, 1in a

staggered configuration.

¢ ¥. A machine according to any of Claims 2 to ‘ﬁ in which the

means for adjusting the tension of the wires (30) are held by

support structures (20) secured to each pair of rollers (16,

18).

6
¥ X. A machine according to Clalm Y'Y, in

includes two side cheeks (22) arranged

which each of the said

support structures (20)

at respective ends of the rollers (16, 18), orthogonal to the
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axes (24) of the latter, and 3 Cross member (26) extending

parallel to the axes (24) of the rollers (16, 18), connecting

.the side cheeks (22) and on which the said adjustment means are

slidably mounted.
g ¥, A machine according to claimzﬁ in ; ‘
: which the cylinders
(38) of the actuators (34) of the means for adjusting the
tension qf the wires (30) associated with the same support
structure (20) are alternately staggered vertically with

respect to a horizontal plane (44).
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