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(54) APPARATUS FOR CUTTING OF SHEET MATERIAL WITH ENHANCED CUTTING HEADS’ 
DISPLACEMENT SYSTEM

(57) Apparatus (1) for cutting at least one sheet (2)
of material, comprising:
- conveying means (6) adapted to feed the sheet (2) into
a cutting area (C) along a longitudinal direction;
- a crosspiece (18) above said cutting area (C);
- at least one first cutting head (8a) and one second cut-
ting head;
- a cutting heads’ displacement system (8a; 8b) above
the cutting area (C), comprising at least:
- one first upper carriage (19a) for the first cutting head

(8a) and one second upper carriage for the second cut-
ting head (8b), the first and the second upper carriages
(19a) being both supported by said crosspiece (18) and
translatable with respect thereto along a transversal di-
rection; the first upper carriage (19a) being constrained
to one or more first guides (24a; 24’a) of the crosspiece
(18); the second upper carriage being constrained to one
or more second guides (24b; 24’b) of the crosspiece (18);
said first guides (24a; 24’a) being parallel and distinct
with respect to said second guides (24b; 24’b).
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Description

Field of application

[0001] The present invention relates to an apparatus
for cutting sheet material, for instance for cutting fabrics
for clothing and hide goods, footwear items, automotive
and furnishing articles or hides, non-woven fabrics, syn-
thetic materials and the like, and the following description
is made with reference to this application field with the
only purpose of simplifying the exposition thereof.

Prior art

[0002] As it is well known in this technical field, there
are apparatuses capable of performing the automated
cutting of sheets of material according to a predefined
cutting pattern, the material to be cut may be for instance
hide, a fabric, a non-woven fabric, a synthetic material
and the like.
[0003] These apparatuses are equipped with a con-
veyor belt capable of moving the sheet to be cut through
a cutting area, above which one or more movable cutting
heads work.
[0004] Said movable cutting heads, electronically con-
trolled to obtain the desired cutting pattern, may generally
be translated both along a sheet-forward longitudinal axis
X and along a transversal axis Y; furthermore, they may
be lowered and raised along a vertical axis Z.
[0005] The cutting heads’ displacement system may
take up different conformations: for instance, it may take
advantage of a crosspiece, which is movable along the
forward axis, or it may be provided with an assembly
having drives along the three axes which is entirely sus-
pended from a fixed crosspiece.
[0006] However, the cutting apparatuses known to
date, although substantially meeting the industry needs,
have some drawbacks not solved so far, which are mainly
linked to the dimensions of the cutting heads’ displace-
ment system and to the working area reachable by the
latter.
[0007] One of said drawbacks derives from the use of
two or more cutting heads, both supported by a unique
crosspiece and movable along the extension thereof. Al-
though advantageous for the working speeds it allows,
said configuration limits the possibility of relative ap-
proaching between the heads, due to the interference
between the respective support carriages mounted on
the upper crosspiece.
[0008] A further drawback is the large dimensions and
considerable weight of the displacement system, espe-
cially when the design choice of the fixed crosspiece is
preferred - for instance for making a cutting apparatus
with closed cutting tunnel or chamber.
[0009] Another drawback relates to the extension
along the longitudinal axis of the working area of the cut-
ting heads. If the cutting head is enclosed in a cutting
chamber or in a closed tunnel, considering the dimen-

sions of the head itself, indeed it is not possible to reach
at least one of the ends of the chamber with the cutting
tool.
[0010] Still with reference to closed-chamber cutting
apparatuses, another drawback derives from the posi-
tioning of the possible artificial vision system upstream
of said chamber, to avoid interferences with the cutting
heads and their displacement system inside the cham-
ber. By the way, the upstream detection of the material
image, although acceptable in most applications, how-
ever, introduces a margin of error in the successive cut-
ting operations. The conveyor belt, while conveying the
material into the chamber, in fact inevitably causes min-
imal deformations and/or slippage of the material with
respect to the belt itself, so that the surface whereon the
cutting is performed is slightly different from the prelimi-
narily acquired one.
[0011] Therefore, the technical problem of the present
invention is to provide an apparatus for cutting sheets
which solves at least some of the prior art drawbacks,
and which in particular allows displacing the cutting
heads in a large working area through a robust mechan-
ical system of limited weight and dimensions.

Summary of the invention

[0012] The above technical problem is solved by an
apparatus for cutting at least one sheet material, com-
prising:

- conveying means adapted to feed the sheet into a
cutting area along a longitudinal direction;

- a crosspiece above said cutting area;

- at least one first cutting head and one second cutting
head;

- a cutting heads’ displacement system above the cut-
ting area, comprising at least:

- one first upper carriage for the first cutting head and
one second upper carriage for the second cutting
head, the first and the second upper carriages being
both supported by said crosspiece and translatable
with respect thereto along a transversal direction;
the first upper carriage being constrained to one or
more first guides of the crosspiece; the second upper
carriage being constrained to one or more second
guides of the crosspiece; said first guides being par-
allel and distinct with respect to said second guides.

[0013] The solution idea underlying the present inven-
tion thus derives from the adoption of a load-bearing
crosspiece which supports the cutting heads and the dis-
placement system thereof, wherein the elements directly
supported by the crosspiece - i.e. the upper carriages -
although sharing the same trajectory, slide on distinct
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rails or guides. In this way it is possible to provide a partial
interpenetration of the two upper carriages in their trans-
versal movement. The approaching of the carriages with
partial interpenetration allows the cutting heads, thereby
supported, to be substantially side by side to each other,
without weakening the support structure, i.e. without giv-
ing up the necessary transversal extension of the attach-
ment sliders of the upper carriages.
[0014] Preferably, in fact said first and said second up-
per carriages comprise at least one first slider con-
strained to the at least one first guide and at least one
second slider constrained to the at least one second
guide.
[0015] The sliders may be constrained to the guides
through dovetail counter-shaped profiles or other analo-
gous profiles; preferably, but not necessarily, the guides
are rail-shaped, i.e. they provide the male portion of the
profile, whereas the sliders provide the female portion of
the profile.
[0016] As previously mentioned, for reasons of struc-
tural solidity, at least one of said first and second sliders
may develop at least partially in a protruding manner,
along the transversal direction, with respect to a main
body of the respective upper carriage; said first and sec-
ond upper carriages being configured so that, in a posi-
tion in which they are relatively side by side to each other,
the protruding development of the slider overlaps trans-
versally - i.e.: it slides side by side without interfering on
the longitudinal plane - the main body of the other upper
carriage.
[0017] Preferably, the sliders are mounted at the two
opposite ends of transversal supports and completely or
mostly protrude with respect to the below main body of
the carriage.
[0018] Preferably, the first guides are at least two; and
the second guides are at least two. The choice of at least
two guides gives the drive structural solidity and allows
a correct download of the suspended masses without
generating torques that could cause a warping of the
guides and/or of the sliders.
[0019] Preferably, the first guides and the second
guides are alternated to each other along a longitudinal
direction. Thus, each upper carriage will have at least
one slider constrained to an internal guide - i.e. arranged
between other two guides - and at least one slider con-
strained to an outer guide. In the configuration in which
the carriages are side by side to each other, the internal
slider will be able to insert into a volume suitable left free
in the structure of the other carriage; instead, the outer
slider will preferably arrange at the side of the other car-
riage.
[0020] In a preferred embodiment, said first guides
comprise a first horizontal guide and a first vertical guide,
said second guides comprise a second horizontal guide
and a second vertical guide; the first and second hori-
zontal guides being associated with a lower face of the
crosspiece; the first and second vertical guides being as-
sociated with opposite side faces of the crosspiece.

[0021] Conversely, the sliders associated with the
guides will also be vertical and horizontal; thus, each slid-
er may advantageously be L-shaped, with a horizontal
base on which the at least one horizontal slider is mount-
ed and a short end vertical wall, on which the at least one
vertical slider is mounted.
[0022] The displacement of the first and of the second
upper carriages with respect to the crosspiece is prefer-
ably actuated by screw/nut screw systems comprising a
transversal screw which is fixed with respect to the cross-
piece and a first and a second rotary nut, both engaged
to said transversal screw, placed on the first and second
upper carriages, respectively.
[0023] The cutting heads’ displacement system may
comprise, in addition to the above upper carriages: a first
arm and a first lower carriage which define, together with
said first upper carriage, a kinematic structure for the
displacement of the first cutting head; a second arm and
a second lower carriage which define, together with said
second upper carriage, a kinematic structure for the dis-
placement of the second cutting head.
[0024] Said first and second arms are preferably
mounted below the first and second upper carriages, re-
spectively, and are translatable with respect thereto
along a longitudinal direction, whereas said first and sec-
ond lower carriages are mounted below the first and sec-
ond arms, respectively, and are translatable with respect
thereto along the same longitudinal direction.
[0025] In this way, the displacement along the longitu-
dinal axis Y of the cutting head is defined by the sum of
two displacements, the one of the arm with respect to
the upper carriage and the one of the lower carriage with
respect to the arm. Said expedient allows an overall travel
of the cutting head along the longitudinal axis Y which is
significantly greater than the longitudinal length of the
arm.
[0026] Said first and second arms preferably have a
prevalent extension along the longitudinal direction and
comprise upper longitudinal guides and lower longitudi-
nal guides engaged with lower sliders of the upper first
and second carriages and with upper sliders of the lower
first and second carriages, respectively.
[0027] The transversal movements of the first and sec-
ond arms with respect to the upper first and second car-
riages and of the lower first and second carriages with
respect to the first and second arms are preferably actu-
ated by means of screw/nut screw systems.
[0028] Cable bundles are also preferably provided,
which are suitably inserted in drag chains and which con-
nect the upper carriage, the arm and the lower carriage.
[0029] The first and second lower carriages define sup-
port shelves for the first and second cutting heads re-
spectively; a drive is provided along the vertical axis Z
which allows the head to be lowered in the working po-
sition and to be raised in the rest position.
[0030] Furthermore, it can be provided that at least one
of said lower carriages - preferably both - may be alter-
natively positioned in a first configuration, in which the
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cutting head faces towards a sheet-feeding inlet, and in
a second configuration, in which the cutting head faces
towards the opposite direction.
[0031] Thanks to said expedient it is possible to select
according to the needs a different working area for the
cutting head, close to the inlet or close to the outlet.
[0032] The re-positioning of the lower carriage may be
carried out manually by the operator, for instance by ex-
tracting the element in the direction of the lower longitu-
dinal guides and re-inserting it in the inverted position.
The crosspiece is preferably a fixed crosspiece with re-
spect to the frame of the cutting apparatus. Still prefera-
bly, the apparatus comprises a cutting chamber - i.e. a
closed and delimited volume at least laterally and above
- within which the cutting area is defined.
[0033] The cutting apparatus according to the inven-
tion may further optionally comprise an artificial vision
system intended for the acquisition of an image of the
sheet in order to plan the cutting operations thereon; said
artificial vision system may advantageously comprise at
least one image acquisition device housed in an area
inside said crosspiece and facing the below cutting area.
[0034] In this case the load-bearing crosspiece, in ad-
dition to performing the support function of the entire cut-
ting assembly, becomes an ideal support for the image
acquisition devices inside the cutting chamber.
[0035] The crosspiece may conveniently be made of
a metal section, itself hollow, in which suitable holes are
made to arrange the image acquisition devices.
[0036] The arrangement of the image acquisition de-
vices inside the crosspiece takes advantage of the fact
that the below cutting assembly, although moving below
the crosspiece in the working configuration itself and in-
evitably hindering a sight line between the image acqui-
sition device and a cutting area, can be brought back to
a rest configuration - specifically: with the carriages po-
sitioned in respective and opposite lateral end-stroke po-
sitions - in which said sight line is not obstructed.
[0037] Preferably, the image acquisition devices are in
a number greater than two, for example five, aligned
along the transversal direction.
[0038] The artificial vision system may further com-
prise an upstream image acquisition device, still placed
within said cutting chamber, for instance associated with
the upper port of a front portion of the cutting chamber.
The artificial vision system may still comprise one or more
image acquisition devices upstream of the cutting cham-
ber, in combination or alternatively to those arranged in
the front portion of the chamber.
[0039] The upstream devices are preferably a plurality,
in a number and configuration equal to the downstream
image acquisition devices.
[0040] Therefore, the various image acquisition devic-
es are advantageously arranged as a grid or matrix and
may thus cover a rectangular surface which ranges and
substantially corresponds to the perimeter dimension of
the cutting chamber.
[0041] It is noted that the upstream devices may co-

operate with the downstream devices to realize a detailed
and complete image of the below sheet to be cut; anyway,
an advantageous independent use thereof is not exclud-
ed, for instance to perform an image acquisition during
the cutting operations which interfere with the vision field
of the downstream devices.
[0042] The image acquisition devices, be they down-
stream or upstream, may be a video camera or camera
of the digital type, for instance of the CCD type. Moreover,
they may incorporate a processor adapted to process a
file of image data in a format processable by a control
unit of the apparatus.
[0043] The features and advantages of the apparatus
according to the invention will become apparent from the
following description of an embodiment thereof given by
way of non-limiting example with reference to the accom-
panying drawings.

Brief description of the drawings

[0044] In those drawings:

- figure 1 shows a perspective view of the apparatus
according to the present invention in an operating
configuration;

- figure 2 shows a perspective view of the apparatus
of figure 1, sectioned along a longitudinal plane
thereof;

- figure 3 shows a sectional side view of the apparatus
of figure 1;

- figure 4 shows an enlarged detail of figure 3, relating
to a crosspiece of the apparatus and to a carriage
therewith associated;

- figure 5 shows a perspective view of two movable
carriages of the apparatus of figure 1, in a first relative
configuration;

- figure 6 shows a top view of the other one of the two
movable carriages in the configuration of figure 4;

- figure 7 shows a perspective view of the two movable
carriages of figure 4, in a second relative configura-
tion;

- figure 8 shows a top view of the two movable car-
riages in the configuration of figure 6;

- figure 9 shows a perspective view of the two movable
carriages of figure 4, with an alternative mounting of
the lower carriage which supports the cutting head.

Detailed description

[0045] With reference to those figures, an apparatus
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according to the present invention is globally and sche-
matically indicated with the reference number 1.
[0046] It is worth noting that, in the figures, the different
elements are depicted in a schematic manner, their
shape varying depending on the application desired. It
is further noted that in the figures the same reference
numbers refer to elements that are identical in shape or
function.
[0047] The positional references used in the present
description, including indications such as lower or upper,
below or above, or similar phrases, always refer to the
operating configuration shown in figure 1, and in no case
must they be assigned a limiting value.
[0048] To facilitate the following description of the ap-
paratus 1, three orthogonal directions corresponding to
the three working axes of the cutting heads 8a; 8b of the
machine are further identified by reference: a transversal
direction X; a longitudinal direction Y - parallel to the for-
ward direction of the sheet 2 inside the apparatus 1; fi-
nally, a vertical direction Z.
[0049] In its more general form, the apparatus 1 is
adapted to process, and in particular to automatically cut,
folding or flexible sheets 2 of materials, for instance fab-
rics for clothing items, leather goods, footwear items, au-
tomotive and furnishing articles or non-woven fabrics,
hides, synthetic materials and the like.
[0050] In the context of the present invention, the term
"sheet" indicates any element of any shape and material,
having a substantially two-dimensional size and a certain
thickness (generally reduced), which must be cut through
the apparatus 1.
[0051] It is further noted that the apparatus may per-
form the cutting of a plurality of sheets stacked on top of
each other, as it is known in the relevant field of the in-
vention.
[0052] The apparatus 1 is thus a numerical control ma-
chine equipped with data and program memories. In par-
ticular, the apparatus 1 comprises a control unit including
said memories and suitably programmed and responsi-
ble for the management and automatic control thereof.
The control unit may be for instance an integrated com-
puterized unit or may be external to the apparatus 1 and
operatively connected thereto. Furthermore, the control
unit may be a unique central unit or may comprise a plu-
rality of local units.
[0053] In general, as illustrated in figure 1, the appa-
ratus 1 of the present invention comprises a frame F,
made for example of a metal material, which supports
and encloses the main components of thereof.
[0054] More particularly, said frame F comprises a bed
25 above which two flanks 26 and a covering 27 rise;
these enclose a cutting chamber or working room 3 inside
which the processing of the sheet 2 occurs. The cutting
chamber 3 extends in the longitudinal direction Y be-
tween an inlet 4, through which the sheet 2 is fed, and
an outlet 5, from which the cut portions of said sheet 2
are recovered 2.
[0055] Furthermore, the frame F defines a raised por-

tion 28 of the cutting chamber 3, arranged at the inlet 4.
In the present description and in the enclosed claims the
cutting chamber 3 must be considered as that area or
that area portion within which the successively defined
cutting means evolve. In the present embodiment, the
cutting heads 8a; 8b may displace and work in the entire
cutting chamber 3, including the raised portion 28.
[0056] Furthermore, the apparatus 1 comprises a con-
veyor belt 6 which crosses in the longitudinal direction Y
the cutting chamber 3 from the inlet 4 to the outlet 5 and
is adapted to feed and carry the sheet 2 into said cutting
chamber 3. Above the conveyor belt 6 and at the cutting
chamber 3 a cutting area C, within which the cutting op-
erations of the sheet 2 are performed, is defined.
[0057] Inside the cutting chamber 3 cutting means for
cutting the sheet 2 are operating, said means not being
limited to a particular type. By way of example, the cutting
may occur through a blade, laser, water jet or in any other
suitable way, even if cutting through a blade is the pre-
ferred option.
[0058] In particular, the cutting means comprise two
cutting heads 8a; 8b, which are movable inside the cutting
chamber 3 according to the axes defined by the above
transversal, longitudinal and vertical directions X, Y and
Z and specifically responsible for cutting the sheet 2. The
number of the cutting heads may vary according to the
specific processing needs of the apparatus.
[0059] It is noted that the above-mentioned frame F
comprises a fixed portal having a load-bearing function,
around which a non-load-bearing part, which defines the
casing of the cutting chamber 3, develops. The fixed por-
tal comprises two side shoulders and an upper cross-
piece 18, which connects the two shoulders in the trans-
versal direction X and is above the cutting chamber 3.
[0060] The two cutting heads 8a; 8b are therefore sus-
pended, with interposition of a kinematic structure nec-
essary for their displacement along the three Cartesian
axes, to said crosspiece 18.
[0061] The two cutting heads 8a; 8b and the respective
kinematic structures which support them are substantial-
ly identical and differ from each other just in the relative
position - on the right side and on the left side, respec-
tively - in which they are attached to the crosspiece 18.
[0062] It is noted that the same elements, relating to
the first and second kinematic structures, are consistently
identified in this document with the adjective ’first or ’sec-
ond’, and take a final ’a’ or ’b’ respectively in their numer-
ical reference.
[0063] In the following description, where a term is gen-
erally referred to the first or second kinematic structure,
the ordinal adjective is omitted and both numerical ref-
erences relating to the first and second structures are
given.
[0064] The kinematic structure thus comprises, for
each cutting head 8a; 8b: an upper carriage 19a; 19b
associated below the crosspiece 18 and translatable with
respect thereto along a transversal direction X; an arm
22a; 22b associated below the upper carriage 19a; 19b
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and translatable with respect thereto along a longitudinal
direction Y; and a lower carriage 29a; 29b translatable
below the arm 22a; 22b along the longitudinal extension
thereof (i.e., once again in the longitudinal direction Y).
The cutting head 8a; 8b is supported by the lower carriage
29a; 29b, which acts as a support shelf and may be trans-
lated with respect thereto along the vertical axis Z.
[0065] The motion transmission to the different ele-
ments above described may occur in any known way; in
the preferred embodiment herein described, screw and
nut screw systems with or without ball recirculation are
used, as it will become apparent from the following de-
tailed description.
[0066] The upper carriage 19a; 19b comprises a base
30a; 30b, on which a rotary nut is arranged 32a; 32b
which receives the motion, by belt drive, from an electric
motor 31a; 31b side by side thereto. The rotary nut 32a;
32b engages above a transversal screw 33 which con-
nects the two shoulders of the cutting chamber 3 and
which runs below the crosspiece 18.
[0067] It is noticed that the transversal screw 33 is ar-
ranged in a spaced position with respect to a vertical
median plane of the crosspiece 18 (in this case: down-
stream; but it could also be arranged upstream), for rea-
sons which will become more apparent in the rest of the
description.
[0068] The base 30a; 30b of the upper carriage 19a;
19b is supported by sliders 23a; 23’a; 23b; 23’b which
are integral with and arranged at the two side ends of the
base 30a; 30b itself. For each upper carriage 19a; 19b
two pairs of sliders 23a; 23’a; 23b; 23’b are provided; the
sliders of each pair are aligned to each other and mount-
ed at the sides of a single transversal support associated
with the base 30a; 30b. The transversal supports develop
along the transversal direction X and extend in said di-
rection, from both sides, even beyond the dimension of
the base 30a; 30b.
[0069] The above sliders 23a; 23’a; 23b; 23’b are ar-
ranged to slidingly engage within respective guides 24a;
24’a; 24b; 24’b that are integral with the crosspiece 18.
[0070] It is worth noting that the first sliders 23a; 23’a
and the second sliders 23b; 23’b slide above distinct first
guides 24a; 24’a and second guides 24b; 24’b, even if
the two upper carriages 19a; 19b move along the same
path defined by the crosspiece 18.
[0071] The four guides 24a; 24’a; 24b; 24’b run parallel
along the crosspiece 18, the first guides 24a; 24’a; being
alternated with the second guides 24b; 24’b. The first
upper carriage 19a is thus associated with the first and
third guides, in order of longitudinal position, the second
upper carriage 19b is associated with the second and
fourth guides.
[0072] The use of different guides 24a; 24’a; 24b; 24’b
allows bringing the bases 30a; 30b of the two upper car-
riages 19a; 19b in the transversal direction X into direct
contact: in fact, as visible in the enclosed figures 7 and
8, the first sliders 23a, 23’a may be partially side by side
to the second sliders 23b; 23’b, so that the side projec-

tions of the two elements do not interfere with each other.
[0073] In particular, in the preferred embodiment here-
in described, the bases 30a; 30b of the upper carriages
19a; 19b have L-conformations which are specular to
each other, with a prevalent horizontal section and a short
vertical section directed upwards. The transversal sup-
ports whereon the sliders 23a; 23’a; 23b; 23’b are mount-
ed are thus horizontal and vertical, respectively. The slid-
ers 23a; 23b, mounted on the horizontal support are here-
inafter defined horizontal sliders 23a; 23b; as for the slid-
ers 23’a; 23’b, mounted on the vertical support, are herein
after defined vertical sliders 23’a; 23’b.
[0074] The guides 24a; 24’a; 24b; 24’b associated with
the crosspiece 18 also have two different orientations:
two horizontal guides 24a; 24b are mounted parallel be-
low the crosspiece 18, whereas two vertical guides 24’a;
24’b are mounted on the two opposite side faces of the
crosspiece 18. The sliders 23a, 23b of each single upper
carriage 19a; 19b are associated with a horizontal guide
24a and with the vertical guide 24b respectively on the
opposite face of the crosspiece 18.
[0075] In the preferred embodiment herein described,
the sliders 23a; 23’a; 23b; 23’b and the guides 24a; 24’a;
24b; 24’b have dovetail female and male profiles respec-
tively.
[0076] The arm 22a; 22b arranged below the upper
carriage 19a; 19b has a substantially parallelepiped di-
mension with prevalent extension along the longitudinal
direction Y. It has some upper guides 220 and some lower
guides 221 adapted to allow the relative movement both
of the upper carriage 19a; 19b - mounted on lower sliders
190 - and of the lower carriage 29 - mounted on upper
sliders 290.
[0077] The upper guides 220 and the lower guides 221
are both two in number, and on each guide two sliders,
which are aligned to each other, are inserted.
[0078] Both movements are obtained through a recir-
culating ball screw/nut screw system.
[0079] Power and signal cables connecting the various
elements of the kinematic structure are provided, said
cables being housed in a drag chain 35 which runs par-
allel to the arm 22a; 22b and forms, at the two opposite
ends, a loop directed to the upper carriage 19a; 19b and
a loop directed to the lower carriage 29a; 29b.
[0080] The lower carriage 29a; 29b of the kinematic
structure, as previously mentioned, acts as support shelf
for the cutting head 8a; 8b. It therefore carries said cutting
head in a front or rear position with respect to the longi-
tudinal direction Y.
[0081] Advantageously, to modify the working area of
the cutting head 8a; 8b, it is possible to modify the ori-
entation of said lower carriage 29a; 29b; the two alterna-
tive configurations are shown in figure 5 and in figure 9.
[0082] The orientation modification occurs by disas-
sembly and subsequent reassembly of the lower carriage
29a; 29b with respect to the arm 22a; 22b.
[0083] The apparatus, in its preferred embodiment
herein described, comprises an optional artificial vision
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system which allows acquiring an image of the surface
of the sheet 2 whereon the cutting operations are per-
formed.
[0084] In particular, said artificial vision system com-
prises a plurality of image acquisition devices 7a, 7b ar-
ranged at the top and facing towards the sliding surface
of the sheet 2 above the conveyor belt 6.
[0085] Specifically, the image acquisition devices 7a,
7b are cameras or video cameras configured to capture
high resolution images of the sheet 2 surface.
[0086] In the embodiment herein described, the image
acquisition devices 7a, 7b are divided into downstream
image acquisition devices 7a, arranged in a portion
downstream of the cutting chamber 3, and upstream im-
age acquisition devices 7b, arranged in the raised portion
28 of the cutting chamber 3. All of the image acquisition
devices face towards the cutting area C.
[0087] The downstream 7a and upwards 7b image ac-
quisition devices cooperate to define a unique detailed
image of the sheet 2 surface.
[0088] The image acquisition devices 7a, 7b are video
cameras or cameras of the digital type, for instance CCD,
and incorporate therein a processor that transforms and
immediately makes an image data file available in a proc-
essable format by the control unit, for instance a JPEG
format or the like.
[0089] It is noteworthy that the downstream image ac-
quisition devices 7a are advantageously placed in an in-
ternal area 20 of the crosspiece 18 that supports the cut-
ting assembly.
[0090] Indeed, as better visible in the detail of figure 4,
the crosspiece 18 is at least centrally made of metal pro-
files, within which the internal area 20, which houses a
suitable attachment box 34 for the downstream image
acquisition devices 7a, is defined. On the lower face of
the profile, which directly faces above the cutting cham-
ber 3, a visual access opening 21 is provided, in the form
of a simple drilling of the sheet, which opens a line of
sight L from the respective acquisition device to the cut-
ting area C.
[0091] The line of sight L of the downstream image
acquisition device 7a is not hindered by the transversal
screw 33, which runs downstream thereof.
[0092] Instead, the upper carriages 19a; 19b may ob-
struct the line of sight L of the cutting assembly, which
are slidingly movable below the crosspiece 18. However,
at least one rest position of the cutting assembly is ad-
vantageously provided, for instance with the upper car-
riages 19a; 19b positioned at the two transversal end-
stroke positions respectively, in which the lines of sight
L of all of the downstream image acquisition devices 7a
are free.
[0093] The downstream image acquisition devices 7a
- which, in the preferred embodiment herein described,
are five in number - are aligned and distributed equidis-
tant along the crosspiece 18.
[0094] The upstream image acquisition devices 7b are
also housed in an area, suitably made from sheet metal

above the raised portion 28 of the cutting chamber 3. In
the preferred embodiment herein described, the up-
stream devices 7b are five in number, aligned with each
other and in transversal positions corresponding to that
of the downstream devices 7a.
[0095] An advantage of the present invention lies in
the extreme compactness, limited weights, constructive
simplicity and robustness of the apparatus.
[0096] A related advantage is linked to the extreme
versatility of the apparatus according to the present in-
vention, which is able to perform each type of application,
both those requiring high cutting speeds, and those re-
quiring high precision, as well as being able to cut single
hides, multilayered materials, and performing cuts such
as the so-called trimming of already cut portions, and the
like.
[0097] Still another advantage derives from the large
working area reachable by the cutting heads and from
the possibility of putting two heads side by side to each
other at a relatively short distance, approximately less
than 10 centimeters.
[0098] Still another advantage derives from the possi-
bility of re-configuring the cutting heads by modifying the
orientation thereof, so as to vary the working area by
adopting the apparatus to different cutting needs.
[0099] Obviously, a skilled in the art, in order to meet
particular needs and specification, can carry out several
changes and modifications to the apparatus described
above, all included in the protection scope of the invention
as defined by the following claims.

Claims

1. Cutting apparatus (1) for cutting at least one sheet
(2) of material, comprising:

- conveying means (6) adapted to feed the sheet
(2) into a cutting area (C) along a longitudinal
direction (Y);
- a crosspiece (18) above said cutting area (C);
- at least one first cutting head (8a) and one sec-
ond cutting head (8b);
- a cutting heads’ displacement system (8a; 8b)
above the cutting area (C), comprising at least:
- one first upper carriage (19a) for the first cutting
head (8a) and one second upper carriage (19b)
for the second cutting head (8b), the first and
second upper carriages (19a; 19b) being both
supported by said crosspiece (18) and translat-
able with respect thereto along a transversal di-
rection (X); the first upper carriage (19a) being
constrained to one or more first guides (24a;
24’a) of the crosspiece (18); the second upper
carriage (19b) being constrained to one or more
second guides (24b; 24’b) of the crosspiece
(18); said first guides (24a; 24’a) being parallel
and distinct with respect to said second guides
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(24b; 24’b).

2. Cutting apparatus (1) according to claim 1, wherein
said first and second upper carriages (19a; 19b)
comprise at least one first slider (23a; 23’a) con-
strained to the at least one first guide (24a; 24’a) and
at least one second slider (23b; 23’b) constrained to
the at least one second guide (24b; 24’b), respec-
tively.

3. Cutting apparatus (1) according to claim 2, wherein
at least one of said first and second sliders (23a;
23’a; 23b; 23’b) develops at least partially in a pro-
truding manner, along the transversal direction (X),
with respect to a main body of the respective upper
carriage (19a; 19b); said first and second upper car-
riages (19a; 19b) being configured in such a way
that, in a position in which they are relatively side by
side to each other, the protruding development of
the slider (23a; 23’a; 23b; 23’b) transversally over-
laps the main body of the other upper carriage (19a;
19b).

4. Cutting apparatus (1) according to claim 3, wherein
said first guides (24a; 24’a) are at least two; and
wherein said second guides (24b; 24’b) are at least
two.

5. Cutting apparatus (1) according to claim 4, wherein
said first guides (24a; 24’a) and said second guides
((24b; 24’b) are alternated to each other along the
longitudinal direction (Y).

6. Cutting apparatus (1) according to claim 5, wherein
said first guides (24a; 24’a) comprise a first horizon-
tal guide (24a) and a first vertical guide (24’a), said
second guides (24b; 24’b) comprise a second hori-
zontal guide (24b) and a second vertical guide (24’b);
the first and second horizontal guides (24a; 24b) be-
ing associated with a lower face of the crosspiece
(18); the first and second vertical guides (24’a; 24’b)
being associated with opposing side faces of the
crosspiece (18).

7. Cutting apparatus (1) according to any one of the
previous claims, wherein the displacement of the first
and second upper carriages (19a; 19b) with respect
to the crosspiece (18) is actuated by screw/nut screw
systems comprising a transversal screw (33) which
is fixed with respect to the crosspiece (18) and a first
and a second revolving nuts (32a; 32b), both en-
gaged to said transversal screw (33), arranged on
the first and second upper carriages (19a; 19b), re-
spectively.

8. Cutting apparatus (1) according to one of the previ-
ous claims, wherein said cutting heads’ displace-
ment system further comprises: a first arm (22a) and

a first lower carriage (29a) which define, together
with said first upper carriage (19a), a kinematic struc-
ture for the displacement of the first cutting head (8a);
a second arm (22b) and a second lower carriage
(29b) which define, together with said second upper
carriage (19b), a kinematic structure for the displace-
ment of the second cutting head (8b).

9. Cutting apparatus (1) according to claim 8, wherein
said first and second arms (22a; 22b) are mounted
below the first and the second upper carriages (19a;
19b), respectively, and are translatable with respect
thereto along the longitudinal direction (Y), and
wherein said first and second lower carriages (29a;
29b) are mounted below the first and second arms
(22a; 22b), respectively, and are translatable with
respect thereto along the same longitudinal direction
(Y).

10. Cutting apparatus (1) according to claim 9, wherein
said first and second arms (22a; 22b) have a prev-
alent extension along the longitudinal direction (Y),
and comprise upper longitudinal guides (220) and
lower longitudinal guides (221) which are engaged
with lower sliders (190) of the first and second upper
carriages (19a; 19b) and with upper sliders (290) of
the first and second lower carriages (29a; 29b), re-
spectively.

11. Cutting apparatus (1) according to one of claims
9-10, wherein the transversal movements of the first
and second arms (22a; 22b) with respect to the first
and second upper carriages (19a; 19b) and of the
first and second lower carriages (29a; 29b) with re-
spect to the first and second arms (22a; 22b) are
actuated by means of screw/nut screw systems.

12. Cutting apparatus (1) according to one of claims
8-11, wherein the first and second lower carriages
(29a; 29b) define support shelves for the first and for
the second cutting heads (8a; 8b) respectively, at
least one of said lower carriages (29a; 29b) is alter-
natively arrangeable in a first configuration, in which
the cutting head (8a; 8b) faces towards a sheet
(2)-feeding inlet (4), and in a second configuration,
in which the cutting head (8a; 8b) faces towards the
opposite direction.

13. Cutting apparatus (1) according to one of the previ-
ous claims, wherein said crosspiece (18) is a fixed
crosspiece with respect to a frame (F) of the cutting
apparatus (1).

14. Cutting apparatus (1) according to claim 13, com-
prising a cutting chamber (3) within which the cutting
area (C) is defined.

15. Cutting apparatus (1) according to claim 14, further
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comprising an artificial vision system intended to
take an image of the sheet (2) for planning the cutting
operations thereon; said artificial vision system com-
prising at least one image acquisition device (7a)
housed in an area (20) inside said crosspiece (18)
and facing towards the below cutting area (C).
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