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(57) Abstract: A tensioning device of a flexible member
wound on pulleys in a sawing machine for material in
block form, comprising a shaft (15) to support one or more
pulleys (18), on each whereof there is partially wound a re-
spective cutting wire flexible member, while said shaft has
two opposite flat faces (15.1) parallel to one another and
the hub (18.1) of each pulley carried by the same shaft is
provided with a substantially slot-shaped central mounting
hole (18.2) with two opposite rectilinear and parallel sides
(18.3) juxtaposed slidingly against said parallel flat faces
(15.1) of the shatt, so that said slot-shaped hole (18.2) al-
lows said pulley (18) to perform a translational movement
with respect to the shaft (15), while mounted on the hub
(18.1) of each pulley is a corresponding bearing (18.4),
which supports the respective pulley (18a) in a freely rotat-
ing manner. According to the invention, said tensioning
device comprises elastic means (16) interposed between
said support shatt (15) and said hub (18.1) of each pulley
(18), so that their elastic force causes, in an automatic and
constant manner, a relative sliding of said hub with pulley
relative to the same shaft, said sliding being stopped when
the reaction applied by the respective cutting wire partially
wound on said pulley (18) equals the elastic force of said
elastic means (16) acting on said hub (18.1), thus obtain-
ing the proper individual tensioning of each cutting wire.
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SAWING MACHINE FOR SAWING A MATERIAL IN BLOCK FORM WITH A DEVICE FOR
TENSIONING A FLEXIBLE TOOL WOUND ON PULLEYS

The present invention relates to a tensioning device for a
flexible member wound on pulleys in a sawing machine for
material in block form.

Sawing machines for material in block form are known, in
particular for stony material, having a plurality of cutting
tools consisting of diamond wires, wound as a closed loop on
corresponding rollers or "packets" of wheels or control and
return pulleys. Such sawing machines are called “multi-wire”.
The patent for utility model no. IT 236,075, filed on 26.06.1997
by the inventor of the present invention, describes a sawing
machine of the specified type, wherein a plurality of diamond
wires (hereinafter called "cutting wires") are wound as a closed
loop and each made to circulate between a respective driving
pulley and at least one respective driven pulley and wherein
each cutting wire is arranged in a respective plane, for example
vertical, substantially parallel to the planes wherein the other
cutting wires 1lie. The reciprocal distance between adjacent
cutting wires and thus, the thickness of the slabs cut by the
same wires is thus determined.

Conventionally, before starting the cutting operation, all
cutting wires are subject to a simultaneous tensioning by
tensioning means that move a shaft carrying driven pulleys,
whereon the same wires are partially wound and returned, in a
suitable direction.

However, the above tensioning means act to the same extent on
all cutting wires wound as a closed loop on the pulleys, without
keeping into account any differences between one cutting wire
and the other, in the respective individual shape and closed
loop configuration.

In order to obviate such drawback, a "multi-wire"™ machine object
of international application no. WO 2007/036784 by the same
applicant comprises an individual tensioning device of each of
the cutting wires wound as a closed loop on respective pulleys

with coplanar grooves, as shown in figures 4 to 8 of the
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drawings annexed to the same application.

Such known individual tensioning device comprises a support
shaft, which has two opposite flat faces, vertical and parallel
to one another, whereas the hub of each pulley carried by the
same shaft has a substantially slot-shaped central mounting hole,
with two opposite rectilinear and parallel sides, Jjuxtaposed
slidingly against said parallel flat faces of the shaft. The
slot-shaped hole allows the pulley to carry out a translational
movement relative to the shaft, which is stationary.

Moreover, at each pulley mounted thereon, the shaft has a
respective substantially radial blind hole, with vertical axis,
open on its outer surface and wherein a corresponding thrust
cylinder is mounted with fluid seal and axial sliding.

A continuous longitudinal hole runs through said shaft and
places the radial blind holes in fluid communication with a
feeding source of fluid under pressure external to the shaft.

By such arrangement, before starting the cutting operation, when
all cutting wires are wound as a closed loop on the coplanar
grooves of the respective pulleys, according to respective
substantially vertical cutting planes, a fluid under pressure is
fed through said 1longitudinal hole of the shaft and the
corresponding radial holes, causing the partial axial extension
of each cylinder and, therefore, the guided sliding of the
corresponding pulley relative to the shaft. Such sliding stops
when the reaction applied by the cutting wire partially wound on
said pulley equals the fluid pressure acting on said cylinder.
The proper individual tensioning of each cutting wire is thus
obtained, which 1is subject to a slight tension of an extent
substantially similar to that of all the other cutting wires.
The suitable fluid pressure is kept constant in the above
hydraulic circuit for the entire working cycle of the machine.
Compared to the several advantages it exhibits, such known
individual tensioning device for the cutting wires however
implies a relatively high technical and economic expenditure for
its realization, maintenance and operating management.

Starting from the notion of such drawback, the present invention
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aims at solving it.

An object of the present invention is to provide a tensioning
device for a flexible member wound on pulleys in a sawing
machine for material in block form, which while substantially
maintaining the advantages of the tensioning device described in
the above publication WO 2007/036784, further has the advantages

of greater construction maintenance and operating management

simplicity, totally avoiding the presence of a hydraulic circuit
of fluid under pressure.

Another object of the present invention is to provide a

tensioning device for flexible members wound on pulleys in a

multi-wire sawing machine for material in block form which
allows subjecting all cutting wires to substantially the same

operating tension.

A further object of the present invention is to provide a

tensioning device as specified, which has a simplified structure,
safe and reliable operation and considerably reduced price.

In view of such objects, the present invention provides a
tensioning device for a flexible member wound on pulleys in a

sawing machine for material in block form, the essential feature

whereof is the object of claim 1.

Further advantageous features are described in the dependent

claims.

The above claims are intended as integrally reported herein.

The present invention will appear more clearly from the

following detailed description made with reference to the

annexed drawing provided by way of a non-limiting example only,

wherein:

- fig. 1 shows a cross cutaway view of a shaft for supporting a
packet of driven pulleys of a sawing machine for material in
block form and wherein there are shown one of said pulleys and
the relative device, according to a first embodiment of the

invention, for tensioning a flexible member (not shown)

partially wound on the same pulley;

- fig. 2 shows a partial axial cutaway view of three driven

pulleys mounted packet-wise on the shaft of fig. 1, shown in a
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partial cutaway view, whereas for each of said pulleys there is
shown the relative device, according to the invention, for
tensioning the flexible member partially wound on the same;

- figures 3 and 4 show views respectively similar to those of
the above figures 1 and 2, but they show a second embodiment of
the invention;

- fig. 5 shows a cross cutaway view, according to line B-B of
fig. 7, of a shaft for supporting a packet of driven pulleys of
a multi-wire sawing machine for material in block form and
wherein there are shown one of said pulleys and the relative
device, according to a third exemplary embodiment of the
invention, for the individual tensioning of a flexible member
(not shown) partially wound on the same pulley;

- fig. 6 shows a partial view in enlarged scale and cutaway
according to line A-A of fig. 7;

- fig. 7 shows a partial axial cutaway view of three driven
pulleys mounted packet-wise on the shaft of fig. 5, shown
interrupted and in partial cutaway view, whereas for said
pulleys there is shown the relative device, according to said
third exemplary embodiment of the invention, for the individual
tensioning of the flexible member partially wound on the same;

- fig. 8 shows a view similar to that of fig. 7, but in a
different scale and showing a fourth exemplary embodiment of the
individual tensioning device for flexible members wound on
pulleys in a multi-wire sawing machine for material in block
form according to the invention, wherein there are further
provided means for adjusting the pressure of a gas used in the
same device;

- fig. 9 shows a cross cutaway view of a shaft for supporting a
packet of driven pulleys of a sawing machine for material in
block form and wherein there are shown one of said pulleys and
the relative device, according to a fifth embodiment of the
invention, for tensioning a flexible member (not shown)
partially wound on the same pulley;

- fig. 10 shows a partial axial cutaway view of three driven

pulleys mounted packet-wise on the shaft of fig. 9, shown in a
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partial cutaway view, whereas for each of said pulleys there is
shown the relative device, according to the invention, for
tensioning the flexible member partially wound on the same;

- figures 11 and 12 show views respectively similar to those of
the above figures 9 and 10, but they show a sixth exemplary
embodiment of the invention.

First embodiment: figures 1 and 2

Said figures show a packet arrangement of three driven pulleys

on a stationary support shaft in a sawing machine for cutting
material in block form, for example stony material, of the so-
called “multi-wire” type (not shown here). Such arrangement is

known from the international application WO 2007/036784.

In particular, said support shaft, indicated with (15), carries

three driven pulleys (18). On each pulley (18) there is

partially wound a corresponding cutting wire (diamond wire, not

shown here), which engages at least one portion of the groove of
said pulley, for example in the top right section thereof in fig.
1.

Such support shaft (15) has two opposite flat faces (15.1),

parallel to one another, whereas the hub (18.1) of each pulley
(18) carried by the same shaft has a substantially slot-shaped
central mounting hole (18.2), with two opposite rectilinear and
parallel sides (18.3), juxtaposed slidingly against said
parallel flat faces (15.1) of the shaft (15). Said slot-shaped
hole (18.2) allows said pulley (18) to carry out a translational

movement relative to the shaft (15) in the direction of 1its

larger axis. On the hub (18.1) of each pulley there is mounted a
corresponding roller or ball bearing (18.4), which supports the

respective pulley (18) in a freely rotating manner.

At the level of each pulley (18) mounted on it, said shaft (15)

has a respective blind hole (15.2), oriented in a substantially
radial direction and open on the outer surface of the same shaft.
According to the embodiment shown, said flat faces (15.1) of the

shaft (15) are essentially vertical, while said blind holes

(15.2) have the respective axes substantially vertical.

In each blind hole (15.2), a corresponding gas spring cylinder
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(16) is stably seated in a coaxial arrangement. Said gas spring
cylinder (16) has a stem (16.1) at least partially extended
beyond said hole (15.2) and arranged in contact with the
opposite surface of the slot-shaped hole (18.2). In particular,

said gas spring cylinder (16) 1is loaded with pressurised
nitrogen gas. The operation of said gas spring cylinder is based
on the following physical principle: the pressure of the
nitrogen contained in the cylinder (16) pushes the spring stem
(16.1) outwards. The extension force of the stem (16.1) is due
to the difference between inner pressure and atmospheric
pressure, or to the inner pressure that acts on the stem section.
In this way, the stem (16.1) of said spring cylinder (16)

elastically stresses, in a substantially constant manner, the
relative pulley (18) to translate upwards in fig. 1.

By such arrangement, the elastic force of said gas spring
cylinder (16) causes, in an automatic and constant manner, a
relative sliding of the hub (18.1) with pulley (18) relative to
the stationary shaft (15) . Said sliding is guided in
substantially vertical direction by sliding coupling between the
flat faces (15.1) of the shaft (15) and the rectilinear sides
(18.3) of the hole (18.2) of the hub (18). Such sliding stops
when the reaction applied by the respective cutting wire
partially wound on said pulley (18) equals the elastic force
exerted by the gas spring cylinder (16) and acting on said hub
(18.1) : the proper individual tensioning of said cutting wire is
thus obtained, which therefore is constantly subject to a slight
tension of an extent substantially similar to that of all the
other cutting wires.

The overall tensioning of all cutting wires wound as a closed
loop on the respective pulleys (18) 1is then carried out, if
needed, by moving the shaft (15) according to suitable extent
and direction.

Each cutting wire therefore takes on a steady geometrical
configuration, optimal for carrying out the cut durihg the
machine working step.

It should be noted that the flat faces (15.1) of the shaft (15),
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the rectilinear sides (18.3) of the mounting hole (18.2) of the
hub (18.1) of the pulleys (18) and the axis of the radial holes
(15.2) of the shaft (15) and of the gas spring cylinders (16),
which are all parallel to one another, may also have an
inclination differing from that shown here, that is, other than
vertical.

Second embodiment: figures 3, 4

A support shaft, indicated with (15’), carries three driven
pulleys (18’) juxtaposed packet-wise. On each pulley (18’) there
is partially wound a corresponding cutting wire (diamond wire,
not shown here), which engages at least one portion of the
groove of said pulley, for example in the top right section
thereof in fig. 3.

The support shaft (15’) has two opposite substantially vertical
flat faces (15.1"'), and at the lower end of said faces, a
respective continuous longitﬁdinal integral tab (15.37), the
free end whereof (15.31’) has a vertical flat surface. Said tabs
(15.37) form respective support brackets and are specularly
symmetrical relative to the vertical median plane of the shaft
(157). |

The hub (18.1') of each pulley (18’) carried by the same shaft
has a substantially slot-shaped central mounting hole (18.2")
the opposite sides whereof (18.3’) are vertical rectilinear.
Said opposite sides (18.3’) are provided 1into respective
recesses (18.31’) of the hole (18.2’) with substantially
horizontal heads. Said slot-shaped hole (18.2’) allows said
pulley (18) to carry out a translational movement relative to
the stationary shaft (15’) in the direction of its larger axis.
On the hub (18.17) of each pulley there is mounted a
corresponding roller or ball bearing (18.4"), which supports the
respective pulley (18’) in a freely rotating manner.

Between each bracket (15.3’) of the shaft (15") and the upper
head of the corresponding recess (18.31°) of the slot-shaped
hole (18.2") of each pulley there is interposed a respective gas
spring cylinder gas (16’) with essentially vertical axis. The

body of said cylinder (16’) is stably resting on or fastened to
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the respective bracket (15.3’) and/or against a corresponding
flat face (15.1’) of the shaft (15’), whereas the free end of
its stem (16.1') rests against the upper head of the relative
recess (18.317). On the other hand, the body of said cylinder
slidingly rests against the rectilinear side (18.3’) of the
respective recess {18.31’) of each hole (18.27).

In particular, each gas spring cylinder (16’) is loaded with
pressurised nitrogen gas.

As explained above with reference to the first embodiment, each
of said gas spring cylinders (16’) works in compression and
elastically stresses, in a substantially constant manner, the
relative pulley (187) to translate upwards in fig. 3. The two
gas spring cylinders (16’) work in pairs.

By such arrangement, the elastic force of said gas spring
cylinders (16’) causes, in an automatic and constant manner, a
relative sliding of the hub (18.1’) with pulley (18’) relative
to the~stationary shaft (15’). The above sliding is guided in
substantially vertical direction by the sliding rest of the gas
spring cylinders (16’) against the rectilinear sides (18.3") of
the recesses (18.31’) of each pulley (187).

Unlike what shown in fig. 3, the opposite sides (18.3’) of the
slot-shaped hole (18.2’) of each pulley (18’) may be, for
example, juxtaposed slidingly also against the flat surfaces
(15.31") of the brackets (15.3’) of the shaft (15’), which
cooperate in guiding the above sliding in a substantially
vertical direction. Such sliding stops when the reaction applied
by the respective cutting wire partially wound on said pulley
(18’) equals the elastic force applied by the two gas spring
cylinders (16') on said hub (18.1"): the proper individual
tensioning of said cutting wire is thus obtained, which
therefore is constantly subject to a slight tension of an extent
substantially similar to that of all the other cutting wires.
For the rest, reference shall be made to the above description
of the first embodiment of the present invention.

Third embodiment: figures 5, 6 and 7

Said figures show a packet arrangement of three driven pulleys
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on a support shaft in a sawing machine for cutting material in
block form, for example stony material, of the so-called “multi-
wire” type (not shown here). Such arrangement is known from
international application WO 2007/036784 by the same applicant.
In particular, said support shaft, indicated with (15”), carries
three driven pulleys (18”). On each pulley (18”) there is
partially wound a corresponding cutting wire (diamond wire, not
shown here), which engages at least one portion of the groove of
said pulley, for example its top right section thereof in fig. 5.
Such support shaft (15”) has two opposite flat faces (15.17),
parallel to one another, whereas the hub (18.1”) of each pulley
(18”) carried by the same shaft has a substantially slot-shaped
central mounting hole (18.2”), with two opposite rectilinear and
parallel sides (18.3”), Jjuxtaposed slidingly against said
parallel flat faces (15.1”) of the shaft (15”). Said slot-shaped
hole (18.2") allows said ©pulley (187) to carry out a
translational movement relative to the shaft (15”) in the
direction of its larger axis. On the hub (18.17”) of each pulley
there is mounted a corresponding roller or ball bearing (18.4"),
which supports the respective pulley (18”) in a freely rotating
manner.

At the level of each pulley (18”) mounted on it, said shaft
(15”) has a respective transverse blind hole (15.2”), oriented
with substantially vertical axis and open at the upper end on
the outer surface of the same shaft. Said transverse holes
(15.27”) at their other end have a reduced diameter and are
threaded.

On the other hand, said flat faces (15.1”) of the shaft (15”)
are essentially vertical.

A longitudinal blind hole (15.10) is provided in said shaft
(15”), is open at an axial end of the same shaft and puts all of
said transverse holes (15.2”) sealingly in gas communication, at
said threaded end thereof. A cap (15.3) closes said longitudinal
hole (15.10) with a gas seal.

In each vertical transverse hole (15.2”), a corresponding gas

spring cylinder (16”) is stably sealingly seated, in a coaxial
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arrangement, by screwing of a lower end thereof, with reduced
diameter and externally threaded, within the corresponding
threaded end of said hole (15.27”). Said gas spring cylinder
(16”), at said threaded end, is open and is put in gas-sealed
communication with said longitudinal hole (15.10) of the shaft
(15”) (see fig. ©6). Moreover, said gas spring cylinder (16”)
comprises a piston (16.1”, fig. 6) with respective stem (16.27)
with vertical axis and at 1least partially extended upwards
beyond said hole (15.2”). Said stem (16.2”) 1is arranged in
contact with the opposite surface of the slot-shaped hole
(18.2”) of the corresponding hub (18.17).

A closed pneumatic circuit is thus provided in the shaft (157),
wherein the inner pneumatic chambers of the gas spring cylinders
(16”) are all arranged in free gas-sealed communication with
said 1longitudinal hole (15.10), forming an outer pneumatic
chamber with constant volume. In said pneumatic circuit,
sealingly closed by the cap (15.3), nitrogen gas is loaded at
the desired working pressure.

The operation of the individual tensioning device according to
the present embodiment is as follows; said gas spring cylinders
(16”) of the individual tensioning device according to the
invention substantially operate based on the physical
communicating vessels principle: the pressure of nitrogen
contained in the inner pneumatic chamber of each cylinder (16”)
is always equal to that into the outer pneumatic chamber (15.10)
of the shaft (15”); that is, the gas pressure found in the
closed pneumatic circuit formed by said chambers is operatively
constant. In particular, the nitrogen acts in said circuit at
such pressure as to push the piston (16.1”) of each cylinder
(16”) upwards. The upwards extension force of the corresponding
stem (16.2”) 1is due to the difference between the pressure
inside the cylinder (16”) and the atmospheric pressure, or to
the inner pressure that acts on the section of the respective
piston (16.1”). Therefore, the stem (16.2”) of each gas spring
cylinder (16”) elastically stresses, in a substantially constant

manner, the relative pulley (18”) to translate upwards. All the
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gas spring cylinders (16”) operate in this way, concurrently and
constantly, under the same nitrogen pressure.

By such arrangement, operatively, the elastic force of each gas
spring cylinder (16”) causes, in an automatic and constant
manner, a relative sliding of the hub (18.1”) with pulley (18”)
relative to the shaft (15”), which here 1is regarded as
stationary. Said sliding is guided in substantially vertical
direction by sliding coupling between the flat faces (15.1”) of
the shaft (15”) and the rectilinear sides (18.3”) of the hole
(18.2”) of the hub (18.1”). Such sliding stops when the reaction
applied by the respective cutting wire partially wound on said
pulley (18”) equals the elastic -force exerted by the gas spring
cylinder (16”) on said hub (18.1”): the proper individual
tensioning of each cutting wire is thus obtained, which
therefore is constantly subject to a slight tension of an extent
substantially similar to that of all the other cutting wires.
Advantages of the above individual tensioning device:

1) Considering the incompressibility features of liquids and the
compressibility of gases, the individual tensioning device
according to the present invention, if compared with an
individual tensioning device with o0il hydraulic jack or the 1like,
is faster and more elastic in the action for compensating the
tension of each wire, that is: each gas spring cylinder reacts
more quickly both when it allows the wire elongation, and when
it causes the shortening of the same wire.

2) Moreover, in order to change, for example increase, the gas
pressure into the individual tensioning device according to the
present invention, it is sufficient to provide a sealed retain
valve (similar to that of tyres) at the inlet of the
longitudinal hole (15.10) (in replacement of cap 15.3) and
connect a pressurized gas cylinder, measuring the pressure value
in the pneumatic circuit (15.10, 16”) with a pressure gauge.
Once the desired pressure in the above pneumatic circuit has
been reached, the same is sealingly closed by the cap (15.3).
The overall tensioning of all cutting wires wound as a closed

loop on the respective pulleys (18”) is then carried out, if
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needed, by moving the shaft (15”) according to suitable extent
and direction. Each cutting wire therefore takes on a steady
geometrical configuration, optimal for carrying out the cut
during the machine working step.

It should be noted that the flat faces (15.1”) of the shaft
(15”), the rectilinear sides (18.3”) of the mounting hole
(18.2”) of the hub (18.1”) of the pulleys (18”) and the axis of
the radial holes (15.2”) of the shaft (15”) and of the gas
spring cylinders (16”), which are all substantially parallel to
one another, may also have an inclination differing from that
shown here, that is, other than vertical.

Fourth embodiment: figure 8

The left side of fig. 8 shows, 1in a reduced scale, the
individual tensioning device according to the above third
exemplary embodiment of the invention, with the difference that
the cap (15.3) here is replaced by a sealed threaded union
(15.30). The parts of such tensioning device similar to those of
the tensioning device according to the third embodiment
described above are indicated with the same reference numerals.
Said union (15.30) puts the longitudinal hole (15.10) of the
shaft (15”) in gas-sealed communication with a pneumatic chamber
of an outer pneumatic cylinder (20) through a stiff conduit (21),
relative whereto a pressure gauge (22) sealingly branches off. A
piston (20.1) with relative stiff coaxiai stem (20.2) sealingly
slides in said pneumatic cylinder (20), extending externally to
cylinder (20) from the end opposite that connected to the
conduit (21). Said stem (20.2) is kinematically connected, in an
in se known manner, to a mechanical jack (23.1) with trapezoidal
screw (23.2), controlled by an electric gearmotor (24). Said
mechanical +trapezoidal screw Jack (23.1, 23.2) and said
pneumatic cylinder (20) are stably supported in the correct
reciprocal arrangement by a stiff frame (25).

Said hole {15.10) of the shaft (15”) and the inner pneumatic
chamber of the cylinder (20), pneumatically sealingly connected
to each other through the union (15.30) and the conduit (21),

together with the inner pneumatic chambers of the gas spring



WO 2010/146434 PCT/IB2010/001424

10

15

20

25

30

35

13

cylinders (16”) form a sealingly closed pneumatic circuit,
wherein nitrogen gas 1is loaded at the desired pressure,
according to what explained above. In particular, said inner
pneumatic chamber of the cylinder (20) has a variable volume,
according to the relative position of the piston (20.1) relative
to the «cylinder (20), and therefore acts as chamber for
adjusting the gas pressure into the same circuit. By suitably
actuating the gearmotor (24), it is therefore possible to adjust
the gas operating pressure into said circuit, gas pressure that
is operatively equal in all the gas spring cylinders (16”), thus
obtaining an always even tensioning of all the cutting wires
wound on the pulleys ({(187).

The present embodiment of the invention 1is particularly
advantageous 1if, for example, some of the tensioning pulleys
(18”) carried by the shaft (15”) are removed for reducing the
number of cutting wires operating in the multi-wire sawing
machine. In this case, the pistons (16.1”) of the gas spring
cylinders (16”) corresponding to the removed pulleys are
automatically stressed to arrange at the top travel end,
correspondingly increasing the inner volume of said pneumatic
circuit. If there was no possibility of correcting such volume
increase, a possibility that the device according to the
invention allows through the corresponding movement of the
piston (20.1) in the adjustment cylinder (20), there would be a
sudden gas pressure drop within the same circuit, which may
compromise the good operation of the sawing machine.

On the other hand, sometimes it is advisable to be able to
change, at the same operating conditions, the gas pressure into
said pneumatic circuit based on the features of the material to
be cut. The individual tensioning device according to the above
fourth embodiment of the invention allows carrying out, when
required, a set up of the gas operating pressure in the relative
pneumatic circuit, in a qguick, precise and specific manner.

Fifth embodiment: figures 9 and 10

Said figures show a packet arrangement of three driven pulleys

on a stationary support shaft in a sawing machine for cutting
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material in block form, for example stony material, of the so-
called “multi-wire” type (not shown here). Such arrangement is
known from the international application WO 2007/036784.

In particular, said support shaft, indicated with (15a), carries
three driven pulleys (18a). On each pulley (18a) there is
partially wound a corresponding cutting wire (diamond wire, not
shown here), which engages at least one portion of the groove of
said pulley, for example in the top right section thereof in fig.
9.

Such support shaft (15a) has two opposite flat faces (15.1a),

parallel to one another, whereas the hub (18.1a) of each pulley
{18a) carried by the same shaft has a substantially slot-shaped
central mounting hole (18.2a), with two opposite rectilinear and
parallel sides (18.3a), Juxtaposed slidingly against said
parallel flat faces (15.l1a) of the shaft (15a). Said slot-shaped
hole (18.2a) allows said ©pulley (18a) to carry out a
translational movement relative to the shaft (15a) in the
direction of its larger axis. On the hub (18.1la) of each pulley
there is mounted a corresponding roller or ball bearing (18.4a),

which supports the respective pulley (18a) in a freely rotating
manner.

At the level of each pulley (18a) mounted on it, said shaft
(15a) has a respective blind hole (15.2a), oriented 1in a
substantially radial direction and open on the outer surface of
the same shaft.

According to the embodiment shown herein, said flat faces

(15.1a) of the shaft (15a) are essentially vertical, while said
blind holes (15.2a) have the respective axes substantially
vertical.

In each blind hole (15.2a), a cylindrical helical spring (17) is
seated coaxial, rests with an end thereof on the bottom of the
same hole and protrudes with the other end beyond the same hole.

At said other end, the spring (17) supports a guiding and
contact member consisting of a stem (not visible in the drawing),
inserted coaxial into said spring, and of a cylindrical head

(17a) with larger outer diameter than that of said spring (17),
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whereon said head rests. On the other hand, said head (17a) is
arranged in contact with the opposite surface of the slot-shaped
hole (18.2a).

Said spring (17) works in compression and elastically stresses,
through said head (l17a), in a substantially constant manner, the
relative pulley (18a) to translate upwards in fig. 9.

By such arrangement, the elastic force of the spring (17) causes,
in an automatic and constant manner, a relative sliding of the
hub (18.la) with pulley (18a) relative to the stationary shaft
(15a). Said sliding 1is guided in substantially vertical
direction by sliding coupling between the flat faces (15.1a) of
the shaft (15a) and the rectilinear sides (18.3a) of the hole
(18.2a) of the hub (18.l1la). Such sliding stops when the reaction
applied by the respective cutting wire partially wound on said
pulley (18a) equals the elastic force of the spring (17) acting
on said hub (18.la): the proper individual tensioning of said
cutting wire is thus obtained, which therefore is constantly
subject to a slight tension of an extent substantially similar
to that of all the other cutting wires.

The overall tensioning of all cutting wires wound as a closed
loop on the respective pulleys (18a) is then carried out, if
needed, by moving the shaft (15a) according to suitable extent
and direction.

Each cutting wire therefore takes on a steady geometrical
configuration, optimal for carrying out the cut during the
machine working step.

It should be noted that the flat faces (15.1a) of the shaft
{(15a), the rectilinear sides (18.3a) of the mounting hole
(18.2a) of the hub (18.1la) and the axis of the radial holes
(15.2a) of the shaft (15a) and of the springs (17), which are
all parallel to one another, may also have an inclination
differing from that shown here, that is, other than vertical.

Sixth embodiment: figures 11, 12

A support shaft, indicated with (15a’), carries three driven
pulleys (18a’) Jjuxtaposed packet-wise. On each pulley (18a’)

there is partially wound a corresponding cutting wire (diamond
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wire, not shown here), which engages at least one portion of the
groove of said pulley, for example in the top right section
thereof in fig. 11.

The support shaft (15a’) has two opposite substantially vertical
flat faces (15.1a’), and at the lower end of said faces, a
respective continuous longitudinal integral tab (15.3a’), the
free end whereof (15.31a’) has a vertical flat surface. Said
tabs (15.3a’) are specularly symmetrical relative to the
horizontal median plane of the shaft (15a’).

The hub (18.1a’) of each pulley (18a’) carried by the same shaft
has a substantially slot-shaped central mounting hole (18.2a’),

wherein two opposite rectilinear vertical sides (18.3a’) are
provided in respective recesses (18.31’) with substantially
horizontal heads and are juxtaposed slidingly against said flat
surfaces (15.31a’) of the opposite tabs (15.3a’) of the shaft
(15a’). Said slot-shaped hole (18.2a’) allows said pulley (18a’)

to carry out a translational movement relative to the stationary
shaft (15%a’) in the direction of its larger axis. On the hub
(18.1a’) of each pulley there is mounted a corresponding roller
or ball bearing (18.4a’), which supports the respective pulley
(18a’) in a freely rotating manner.

Between each tab (15.3a’) of the shaft (15a’) and the upper head
of the corresponding recess (18.31’) of the slot-shaped hole
(18.2a’) of each pulley there 1is interposed a respective
cylindrical helical spring (17’) with essentially vertical axis.

The two springs (17’) work in compression and elastically stress,
in a substantially constant manner, the relative pulley (18a’)

to translate upwards in fig. 11. The two springs (17’) work in
pairs.

By such arrangement, the elastic force of the springs (177)

causes, in an automatic and constant manner, a relative sliding
of the hub (18.1la’) with pulley (18a’) relative to the
stationary shaft (15a’). Said sliding is guided in substantially
vertical direction by sliding coupling between the flat faces
(15.31a’) of the tabs (15.3a’) of the shaft (15a’) and the
rectilinear sides (18.3a’) of the hole (18.2a’) of the hub



WO 2010/146434 PCT/IB2010/001424

17

(18.1a’). Such sliding stops when the reaction applied by the
respective cutting wire partially wound on said pulley (18a’)
equals the elastic force applied by the two springs (17’) on
said hub (18.l1a’): the proper individual tensioning of said
5 cutting wire 1is thus obtained, which therefore is constantly
subject to a slight tension of an extent substantially similar
to that of all the other cutting wires.
For the rest, reference shall be made to the above description
of the fifth embodiment of the present invention.
10 As it appears from the above description, the tensioning device
according to the present invention allows achieving, in a simple,

safe and effective manner, the objects described in the outset.
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CLAIMS

A tensioning device for a flexible member wound on
pulleys in a sawing machine for material in block form,
comprising a shaft (15, 157, 15”7, 15a, 15a’) for
supporting one or more pulleys (18, 18’, 18”7, 18a, 18a’),
on each whereof there 1is partially wound a respective
flexible cutting wire member, whereas said shaft has two
opposite flat faces (15.1, 15.1’. 15.1”, 15.1l1la, 15.31a’)
parallel to one another and the hub (18.1, 18.1’, 18.1%,
18.1a, 18.l1la’) of each pulley carried by the same shaft
has a substantially slot-shaped central mounting hole
(18.2, 18.2’, 18.27”, 18.2a, 18.2a’) with two opposite
rectilinear and parallel sides (18.3, 18.3’, 18.3”, 18.3a,
18.3a’) Jjuxtaposed slidingly against said parallel flat
faces (15.1, 15.1’, 15.1”, 15.1a, 15.31a’) of the shaft,
so that said slot-shaped hole (18.2, 18.2", 18.2”, 18.2a,
18.2a’) allows said pulley (18, 18’, 18”,18a, 18a’') to
carry out a translational movement relative to the shaft
(15, 15, 15”7, 15a, 15a’), whereas on the hub (18.1, 18.17,
18.1”, 18.1a, 18.l1la’) of each pulley there is mounted a
corresponding bearing (18.4, 18.4’, 18.4”, 18.4a, 18.4a’'),
which supports the respective pulley (18a, 18a’) in a
freely rotating manner,

characterised in that

it comprises elastic means (16, 16’,- le”, 17, 177)
interposed between said support shaft (15, 15’, 15”, 1b5a,
15a’) and said hub (18.1, 18.1", 18.1”, 18.1a, 18.1a’) of
each pulley (18, 18’, 187, 18a, 18a’), so that their
elastic force causes, in an automatic and constant manner,
a relative sliding of said hub with pulley relative to the
same shaft, said sliding being guided by sliding coupling
between said flat faces (15.1, 15.1", 15.1”, 15.1a,
15.31a’) of the shaft (15, 15, 157, 15a, 15a’) and the
rectilinear sides (18.3, 18.3’, 18.3”, 18.3a, 18.3a’) of
said hole (18.2, 18.2’, 18.2”, 18.2a, 18.2a’) of the hub
(18.1, 18.1’, 18.1”, 18.1a, 18.1la’) and being stopped when
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the reaction applied by the respective cutting wire
partially wound on said pulley (18, 18’, 187, 18a, 18a’)
equal the elastic force of said elastic means (16, 16',
167, 17, 17’) acting on said hub (18.1, 18.1’, 18.1%,
18.1a, 18.l1a’), thus obtaining the proper individual
tensioning of each cutting wire.

The tensioning device according to claim 1,
characterised in that it comprises gas spring cylinder
elastic means (16, 16') interposed, in said mounting hole
(18.2, 18.2') of each pulley (18, 18'), between said
support shaft (15, 15') and said hub (18.1, 18.1') of each
pulley (18, 18'), in a manner such that the elastic force
thereof determines, in an automatic and constant manner,
relative sliding of the hub (18.1, 18.1') with pulley (18,
18') with respect to the shaft (15, 15'), said sliding
being stopped when the reaction applied by the respective
cutting wire partially wound on said pulley (18, 18'")
matches the elastic force of said elastic means (16, 16')
acting on said hub (18.1, 18.1'), thereby producing the
correct individual tensioning of each cutting wire.

The tensioning device according to claim 2,
characterised in that said gas spring cylinder (16, 16’)
is loaded with pressurised nitrogen gas.

The tensioning device according to claim 2 and/or 3,
wherein said shaft (15) is provided, at each pulley (18)
mounted thereon, with a respective hole (15.2), open on
the outer surface of the shaft, characterized in that a
corresponding gas spring cylinder (16) is stably housed in
each hole (15.2) and is provided with a stem (16.1) at
least partially extending beyond said hole (15.2) and
positioned in contact with the opposed surface of the
mounting hole (18.2) of a respective pulley (18), so that
said gas spring cylinder (16) elastically stresses, in a
substantially constant manner, the relative pulley (18) to
translate with respect to the shaft (15) according to a

direction wuseful for constant and correct tensioning of
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the cutting wire wound partially on the pulley.

The tensioning device according to claim 4, wherein
said shaft (15) is provided with two opposite flat faces
(15.1), mutually parallel, while the hub (18.1) of each
pulley (18) carried by the shaft is provided with a
substantially slot-shaped central mounting hole (18.2),
with two rectilinear and parallel opposite sides (18.3)
juxtaposed slidingly against said parallel flat faces
(15.1) of the shaft (15), characterised in that relative
sliding of the hub (18.1) with pulley (18) with respect to
the shaft (15) is guided by means of sliding coupling
between said flat faces (15.1) of the shaft (15) and the
rectilinear sides (18.3) of said hole (18.2) of the hub
(18) .

The tensioning device according to claim 2 and/or 3,
characterised in that said shaft (15') is provided with a
pair of brackets (15.3') positioned on opposite sides of
the shaft, and in that a respective gas spring cylinder
(16') is interposed between each bracket (15.3') of the
shaft (15') and the opposed inner surface of the mounting
hole (18.2') of each pulley (18').

The tensioning device according to claim 6, wherein
said shaft (15') is provided with two flat opposite faces
(15.1'), mutually parallel, while the hub (18.1') of each
pulley (18') carried by the shaft 1is provided with a
substantially slot-shaped central mounting hole (18.2'),
with two rectilinear and parallel opposite sides (18.3'"),
characterised in that the body of each gas spring cylinder
(16') 1is stably resting on or fastened to a bracket
(15.3') and/or against a corresponding flat face (15.1")
of the shaft (15'), while it rests, slidingly, against a
rectilinear side (18.3') of a mounting hole (18.2') of a
respective pulley (18'), in a manner such that relative
sliding of the hub (18.1') with pulley (18') with respect
to the shaft (15') is guided by means of sliding coupling

between said parts.
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The tensioning device according to claim 6 and/or 7,
wherein said hub (18.1') of each pulley (18') carried by
the shaft is provided with a substantially slot-shaped
central mounting hole (18.2'), with two rectilinear and
parallel opposite sides (18.3'), characterised in that
said brackets (15.3') are provided with respective flat
end faces (15.31") juxtaposed slidingly against the
opposite sides (18.3') of said mounting hole (18.2'), in a
manner such that relative sliding of the hub (18.1') with
pulley (18') with respect to the shaft (15') is guided by
means of sliding coupling between said parts.

The tensioning device according to one or more of the
preceding claims, characterised in that said flat faces
(15.1, 15.1') of the shaft (15, 15') are essentially
vertical, while the respective axes of said gas spring

cylinders (16, 16') are substantially vertical.

10. Individual tensioning device for flexible members

wound on pulleys in a multi-wire sawing machine for
material in block form, according to claim 1:

- comprising a shaft (15”) for supporting a plurality of
driven pulleys (18”), on each whereof there is partially
wound a respective flexible cutting wire member, whereas
the hub (18.1”) of each pulley (18”) carried by the same
shaft has a central mounting hole (18.2”), which allows
said pulley (18”) to carry out a guided translational
movement relative to the shaft (15”); on said hub (18.1")
there being mounted a corresponding bearing (18.4”), which
supports the respective pulley (18”) in a freely rotating
manner,

- and wherein said shaft (15”) has, at each pulley (18”)
mounted thereon, a respective transverse blind hole
(15.2”), open on the outer surface of the same shaft and
wherein a corresponding pneumatic cylinder (16”) is stably
seated and has an inner chamber wherein a respective
piston (16.1”) with stem (16.2”) sealingly slides, pushed
to partially extend beyond said hole (15.2”) and arranged
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in contact with the opposite surface of the mounting hole
(18.2”) of the hub (18.1”) of the respective pulley (18”),
so that said pneumatic cylinder (16”) stresses the
relative pulley (18”) to translate relative to the shaft
(15”) according to a direction useful to the proper
tensioning of the cutting wire at least partially wound on
the same pulley, obtaining the proper individual
tensioning of each cutting wire,

characterised in that the inner chambers of said pneumatic
cylinders (16”) communicates with a gas seal with a common
outer pneumatic chamber (15.10; 15.10, 15.30, 21, 20), so
that said inner chambers of the pneumatic cylinders (16”)
and said common outer chamber (15.10; 15.10, 15.30, 21,
20) form a sealingly closed pneumatic circuit (16”7, 15.10;
16”7, 15.10, 15.30, 21, 20) and containing a gas that acts
with even pressure on all of said pistons (16.1”) of said
pneumatic cylinders (16”), ensuring the proper and even
tensioning of all the corresponding cutting wires.

11. The tensioning device according to claim 10,
characterised in that said common outer pneumatic chamber
{(15.10) has a constant volume.

12. The tensioning device according to <claim 11,
characterised in that said common outer pneumatic chamber
(15.10) comprises at least one hole (15.10) in said shaft
(157).

13. The tensioning device according to <claim 12,
characterised in that said hole (15.10) leads at one end
of said shaft (15”) at least, wherein it is closed by a
pneumatic seal member (15.3).

14. The tensioning device according to claim 10,
characterised in that said common outer pneumatic chamber
(15.10, 15.30, 21, 20) has a variable volume.

15. The tensioning device according to claim 14,
characterised in that said common outer pneumatic chamber
(15.10, 15.30, 21, 20) is at least partially provided in a

further pneumatic cylinder (20), wherein a sliding piston
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(20.1) is adjustable in its relative ©position for
adjusting the gas pressure into said sealingly closed
pneumatic circuit (167, 15.10, 15.30, 21, 20).

The tensioning device according to claims 10 and 15,
characterised in that said sealingly closed pneumatic
circuit (16”7, 15.10, 15.30, 21, 20) comprises the inner
chambers of said pneumatic cylinders (16”) in said shaft
(15”), a hole (15.10) in said shaft (15”), said inner
chamber of said further pneumatic cylinder (20).

The tensioning device according to claims 15 and/or
16, characterised in that a piston (20.1) with stem (20.2)
slides in said inner chamber of said further pneumatic
cylinder (20), adjustable in its relative position by
control means (23.1, 23.2, 24).

The tensioning device according to claim 17,
characterised in that said control means comprise a
mechanical trapezoidal screw jack (23.1, 23.2)
kinematically connected relative to the stem (20.2) of
said further pneumatic cylinder (20) and controlled by an
electric gearmotor (24).

The tensioning device according to claim 1, wherein
said shaft (15a) is provided, at each pulley (18a) mounted
thereon, with a respective blind hole (15.2a), open on its
outer surface, characterized in that it comprises a
cylindrical helical spring (17) seated coaxial in said
blind hole (15.2a) and interposed between the bottom of
said hole (15.2a) and the hub (18.la) of the corresponding
pulley (18a), so that said spring (17) elastically
stresses, in a substantially constant manner, the relative
pulley (18a) to translate relative to the shaft (15a)
according to a direction useful to the constant and
correct tensioning of the cutting wire partially wound on
the same pulley.

The tensioning device according to claim 1, wherein
the hub (18.1a’) of each pulley (18a’) carried by the
shaft (15a’) has a substantially slot-shaped central
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(18.2a’) with two opposite rectilinear sides

(18.3a"), characterised in that said two opposite

rectilinear sides (18.3a’) of said hole (18.2a’) are

provided into

respective recesses (18.31a’) and are

5 juxtaposed slidingly against respective opposite flat

surfaces (15.31a’) of tabs (15.3a’) of said shaft (15a’),

and in that between each tab (15.3a’) of said shaft (15a’)

and an end of the respective recess (18.3la’) of said hole

(18.2a’) there is interposed a respective cylindrical

10 helical spring (17'), which elastically stresses, in a

substantially constant manner, the relative pulley (18a’)

to translate relative to said shaft (15a’) according to a

direction useful to the constant and proper tensioning of

the cutting wire partially wound on the same pulley.

15 21. The tensioning device according to claim 19,

characterised in that said flat faces (15.1la) of the shaft

(15a) are essentially vertical, while said blind holes

(15.2a) of said shaft (1l5a) have the respective axes

substantially vertical.

20 22. The tensioning device according to claim 20,

characterised

shaft (15a’)

in that said flat faces (15.31la’) of the

are essentially vertical, while said

cylindrical helical springs (17’) have the respective axes

substantially vertical.
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