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(54) A machine for cutting blocks of stone material or concrete manufactured products

(57) A machine for cutting blocks of stone material
or concrete manufactured products comprising a sup-
porting structure and a wire cutting device (14) slidably
mounted on the supporting structure (2) according to a
predetermined sliding direction, and having at least one
driving pulley (19), at least two idle return pulleys (20)
coplanar with the driving pulley (19), and a cutting wire
(21) which runs along a looped path formed by the pul-

leys. The idle pulleys (20) form between them an oper-
ating section (23) of the cutting wire (21). At the side of
the operating section (23), starting from the idle pulleys
(20), the looped path of the cutting wire (21) has two
secondary sections (25) extending mainly vertically. The
secondary sections (25) and the operating section (23)
form an offshoot of the path, extending towards a zone
(10) for positioning an element to be cut.
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Description

[0001] The present invention relates to a machine for
cutting blocks of stone material or concrete manufac-
tured products.
[0002] Although the machine which forms the subject
matter of the present invention can be used to cut any
block of stone material or any concrete manufactured
product, it is preferably intended for use for cutting pre-
cast reinforced concrete manufactured products.
[0003] In particular, it can be used to cut precast re-
inforced concrete pipes or beams, such as those used
to build warehouses, bridges, etc., to which specific ref-
erences are made below.
[0004] Such beams are normally produced by casting
the concrete in a mould in which the metal reinforcement
was previously prepared.
[0005] Very long beams (for example around 100 -
150 m) are normally produced, which must then be cut
into lengths corresponding to the requirements of the
end user.
[0006] At present two cutting techniques are known.
[0007] A first technique involves substantially manual
cutting, using a machine with a disk for cutting concrete
and an oxy-hydrogen flame for cutting metal parts.
[0008] However, this technology involves very time
consuming work with consequent high operating costs.
Moreover, there is always a certain risk for the operator
who carries out the work.
[0009] The second technology involves the use of a
machine consisting mainly of two opposite vertical cutter
disks positioned transversally to the direction in which
the beam extends.
[0010] However, this solution has some disadvantag-
es too.
[0011] Firstly, the machine is very large since, for me-
chanical strength reasons, only around one third of the
height of each disk can actually be used for cutting.
[0012] Secondly, in order to cut it, the beam must be
lifted off the ground, which is not easy considering the
size of the beam.
[0013] Moreover, this machine only allows the beam
to be cut according to vertical cutting planes perpendic-
ular to the direction in which the beam extends.
[0014] Patents US 3,158,146 and US 5,173,250 also
describe two machines respectively for cutting blocks of
stone material and walls of nuclear reactors, although
not suitable for cutting precast beams made of rein-
forced concrete or the like.
[0015] In this situation, the technical need which
forms the basis of the present invention is to provide a
machine for cutting blocks of stone material or concrete
manufactured products which overcomes the above-
mentioned disadvantages.
[0016] In particular, the technical need of the present
invention is to provide a machine for cutting blocks of
stone material or concrete manufactured products
which has limited dimensions and minimised operating

cost.
[0017] A further technical need of the present inven-
tion is to provide a machine for cutting blocks of stone
material or concrete manufactured products which al-
lows a precast beam to be cut according to any prede-
termined profile.
[0018] Another technical need of the present inven-
tion is to provide a machine for cutting blocks of stone
material or concrete manufactured products which guar-
antees greater operator safety than the known ma-
chines.
[0019] The technical need specified and the aims in-
dicated are substantially achieved by a machine for cut-
ting blocks of stone material or concrete manufactured
products as described in the claims herein.
[0020] Other features and advantages of the inven-
tion are more clearly indicated in the detailed description
which follows with reference to the accompanying draw-
ings which illustrate a preferred non-restricting embod-
iment of a machine for cutting blocks of stone material
or concrete manufactured products and in which:

- Figure 1 is a schematic front view, with some parts
in cross-section and other parts cut away, of a ma-
chine for cutting blocks of stone material or concrete
manufactured products in accordance with the
present invention;

- Figure 2 is a schematic top view, with some parts
cut away, of the machine illustrated in Figure 1; and

- Figure 3 is a schematic side view, with some parts
cut away, of the machine illustrated in Figure 1.

[0021] With reference to the accompanying drawings,
the numeral 1 denotes as a whole a machine for cutting
blocks 2 of stone material or concrete manufactured
products in accordance with the present invention.
[0022] Firstly, the machine 1 comprises a supporting
structure 2 consisting of two vertical uprights 3 dis-
tanced from one another and a crosspiece 4 rigidly con-
nected on top of the two uprights 3.
[0023] Advantageously, for each vertical upright 3 it
also comprises a base 5 and an angled stiffening ele-
ment 6 connected between the base 5 and the zone at
which the upright 3 and the crosspiece 4 join.
[0024] According to the preferred embodiment, the
machine 1 also comprises at least one horizontal track
7 on which the supporting structure 2 is slidably mount-
ed on wheels 8.
[0025] The structure is also operatively connected to
drive means 9 (of the known type) so that when the com-
mand is given the structure moves along the track 7.
[0026] Under the crosspiece 4 of the supporting struc-
ture 2 there is a zone 10 for positioning an element to
be cut, which in the embodiment illustrated in Figure 1
consists of a reinforced concrete beam 11 (Figure 1 also
schematically illustrates the mould 12 for the beam 11)
resting on its own supporting element 13.
[0027] A wire cutting device 14 is slidably mounted on
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the supporting structure 2 according to a vertical sliding
direction. In particular, in the embodiment illustrated in
the accompanying drawings, the machine 1 comprises
a carriage 15 slidably connected, at its ends, to the ver-
tical uprights 3, and at least one thrust block 16 rotatably
connected under the carriage 15 and supporting the cut-
ting device 14, which can therefore rotate relative to the
supporting structure 2 about a substantially vertical axis
of rotation (Figure 2 illustrates two possible cutting de-
vice 14 angles with dashed lines).
[0028] Moreover, the carriage 15 is operatively con-
nected to drive means 17 which move the cutting device
14 vertically relative to the structure 2, whilst the thrust
block 16 is operatively connected to rotation means 18
which, when the command is given, cause the cutting
device 14 to rotate, again relative to the supporting
structure 2.
[0029] The cutting device 14 has at least one driving
pulley 19, at least two idle return pulleys 20 coplanar
with the driving pulley 19, and a cutting wire 21 which
runs along a looped path formed by the driving pulley
19 and the idle pulleys 20. In the embodiment illustrated
there are also two additional return pulleys 22.
[0030] The idle pulleys 20 form between them an op-
erating section 23 along the path of the cutting wire 21,
where the element to be cut is cut.
[0031] The cutting device 14 also has at least two
arms 24 which mainly extend vertically and are capable
of reciprocal movement according to a substantially hor-
izontal direction parallel with the plane in which the cut-
ting wire 21 lies. In Figure 1 each arm 24 is illustrated
in a closed position and in an open position.
[0032] One of the idle pulleys 20 is rotatably connect-
ed to each arm 24, at one end of the arm 24 close to the
operating section 23.
[0033] According to the present invention, on both
sides of the operating section 23, starting from the idle
pulleys 20, the looped path of the cutting wire 21 has
two secondary sections 25 extending mainly vertically.
[0034] The secondary sections 25 and the operating
section 23 form an offshoot of the path of the cutting wire
21 which extends towards the positioning zone 10, and
which allows the cutting device 14 to be inserted in the
space in the mould 12.
[0035] For this purpose, the secondary sections 25
extend substantially parallel with the arms 24, or within
the maximum dimensions of the arms 24.
[0036] When the command is given, each arm 24 can
rotate about an axis of rotation substantially perpendic-
ular to the plane in which the cutting wire 21 lies and
distanced from the axis of rotation of the idle pulleys 20.
In the embodiment illustrated this axis of rotation passes
through the end of the arm 24 opposite that supporting
the idle pulley.
[0037] Tensioning means 26, consisting of two actu-
ators, are operatively connected to each arm 24 to make
it rotate and so tension the cutting wire 21.
[0038] The distance between the two arms 24 is de-

termined by spacer means 27 also consisting of two ac-
tuators. In this case, the cutting device 14 has a tele-
scopic shape.
[0039] The entire path of the cutting wire 21, with the
exception of the operating section 23, may be covered
by special guards (not illustrated).
[0040] Figure 2 shows how the track 7 also extends
mainly perpendicular to the plane in which the structure
2 lies.
[0041] Advantageously, the machine 1 also compris-
es a programmable electronic control unit 28 operatively
connected to the mobile parts of the machine 1 to control
their movements.
[0042] In particular, the control unit 28 allows simulta-
neous activation of the drive means 17, the rotation
means 18, the tensioning means 26, the spacer means
27, the driving pulley 19 and the drive means 9. In this
way, beams can be cut and ends shaped as required
can be created on the individual lengths. The machine
1 can cut both horizontally and vertically and according
to angled or curved cutting planes or surfaces, as re-
quired.
[0043] In particular, when intended for cutting rein-
forced concrete, the machine 1 preferably also compris-
es a system 28 for detecting the machine 1 absorbed
power during a cutting operation, operatively connected
to the control unit 28. The control unit 28 is in turn pro-
grammed to vary the cutting device 14 speed of vertical
movement according to the machine 1 absorbed power,
in particular reducing the speed of movement when the
machine 1 absorbed power increases.
[0044] The speed of forward movement may be high-
er when cutting concrete (step during which power ab-
sorption is relatively low) whilst it must be lower when
cutting metal (step during which power absorption is rel-
atively high).
[0045] In the preferred embodiment, the detection
system 28 measures the electrical current absorbed by
the machine 1 (which, the power supply voltage being
equal, is proportional to the power).
[0046] Machine 1 operation is immediately derived
from the above description.
[0047] Preferably, during cutting, the idle pulleys 20
are kept as close as possible to the element to be cut,
at the same time guaranteeing correct tensioning of the
cutting wire 21, by operating appropriately on the rota-
tion and distancing of the arms 24 from one another.
[0048] This minimises the rise of the cutting wire 21
and significantly improves the quality of the cut, partic-
ularly at the edges.
[0049] The present invention brings important advan-
tages.
[0050] Firstly, the machine for cutting blocks of stone
material or concrete manufactured products disclosed
has limited dimensions and a minimised operating cost,
thanks to the high cutting speeds, much greater than
can be achieved with manual cutting.
[0051] Secondly, the machine allows cuts to be made
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according to any predetermined profile.
[0052] Moreover, it can be used for cutting reinforced
concrete beams even with the mould present.
[0053] It should also be noticed that the present in-
vention is relatively easy to make and even the cost
linked to implementation of the invention is not very high.
[0054] The invention described may be subject to
modifications and variations without thereby departing
from the scope of the inventive concept.
[0055] All of the details of the invention may be sub-
stituted with technically equivalent elements and in
practice all materials used and the shapes and dimen-
sions of the various components may be any according
to requirements.

Claims

1. A machine for cutting blocks of stone material or
concrete manufactured products comprising:

- a supporting structure (2) with at least two ver-
tical uprights (3) distanced from one another
and a crosspiece (4) rigidly connected on top
of the two uprights (3),

- a zone (10) for positioning an element to be cut,
located below the crosspiece (4);

- a wire cutting device (14) slidably mounted on
the supporting structure (2) according to a pre-
determined sliding direction, and having at
least one driving pulley (19), at least two idle
return pulleys (20) coplanar with the driving pul-
ley (19), and a cutting wire (21) which runs
along a looped path formed by the pulleys, the
idle pulleys (20) forming between them an op-
erating section (23) along the path of the cutting
wire (21);

- the cutting device (14) also having at least two
arms (24) which mainly extend vertically and
each support, at their end close to the operating
section (23), one of the idle pulleys (20);

- the arms (24) being able to move relative to one
another according to a substantially horizontal
direction parallel with the plane in which the cut-
ting wire (21) lies;

- drive means (17) producing cutting device (14)
vertical movement relative to the structure;

the machine being characterised in that the
looped path of the cutting wire (21) has two second-
ary sections (25) extending mainly vertically, start-
ing from the idle pulleys (20) at the sides of the op-
erating section (23), the secondary sections (25)
and the operating section (23) forming an offshoot
of the path, extending towards the positioning zone
(10) .

2. The cutting machine according to claim 1, charac-

terised in that the secondary sections (25) extend
substantially parallel with the arms (24).

3. The cutting machine according to claim 1 or 2, char-
acterised in that the cutting device (14) can rotate
relative to the supporting structure (2) about a sub-
stantially vertical axis of rotation.

4. The cutting machine according to claim 3, charac-
terised in that it also comprises a carriage (15) sl-
idably connected to the vertical uprights (3), and at
least one thrust block (16) rotatably connected to
the carriage (15) and supporting the cutting device
(14).

5. The cutting machine according to claim 4, charac-
terised in that it also comprises rotation means
(18) operatively connected to the thrust block (16),
which cause the cutting device (14) to rotate when
the command is given.

6. The cutting machine according to any of the fore-
going claims, characterised in that when the com-
mand is given each of the arms (24) can rotate
about an axis of rotation substantially perpendicular
to the plane in which the cutting wire (21) lies and
distanced from the axis of rotation of the idle pulleys
(20).

7. The cutting machine according to claim 6, charac-
terised in that it also comprises tensioning means
(26) operatively connected to the arms (24), which
cause the arms to rotate and tension the cutting wire
(21).

8. The cutting machine according to any of the fore-
going claims, characterised in that it also compris-
es at least one track (7), mainly extending perpen-
dicular to the plane defined by the supporting struc-
ture (2) slidably mounted on the track (7).

9. The cutting machine according to claim 8, charac-
terised in that it also comprises drive means (9)
operatively connected to the structure so as to
move it along the track (7) when the command is
given.

10. The cutting machine according to any of the fore-
going claims, characterised in that it comprises a
programmable electronic control unit (28) opera-
tively connected to the mobile parts of the machine
for controlling their movement.

11. The cutting machine according to claims 5, 7, 9 and
10, characterised in that the control unit (28) al-
lows simultaneous activation of the drive means
(17), the rotation means (18), the tensioning means
(26), the driving pulley (19), the arms (24) and the
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drive means (9).

12. The cutting machine according to claim 11, charac-
terised in that it also comprises a system (28) for
detecting the power absorbed by the machine (1)
during a cutting operation, operatively connected to
the control unit (28), the control unit (28) varying the
cutting device (14) speed of vertical movement ac-
cording to the power absorbed by the machine (1)
during cutting.

13. The cutting machine according to claim 12, char-
acterised in that the detection system (28) meas-
ures the electrical current absorbed by the machine
(1) during cutting.

14. The cutting machine according to claim 12 or 13,
characterised in that the speed of movement is
reduced as the power absorbed by the machine (1)
during cutting increases.
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