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Description

Field of the invention

[0001] The present invention relates to a dust suction
unit for a continuous cutting unit for a production line of
sheet or coil material, for example, for making a contin-
uous longitudinal cut of a sheet of paper or other pow-
dered material wound in a coil. A plurality of such cutting
units flanking one another allows a plurality of strips of
undefined length and width to be obtained from the afore-
said sheet or coil.

Background

[0002] In the field of processing materials in a coil, for
example cutting of paper, cardboard, plastic film and non-
woven material, a cutting unit is used having a disk blade
arranged along a cutting plane parallel to an advancing
direction of the material coming off the coil.

[0003] All cutting units generate a fine powder, in the
form of dust and fibers, which tends to stick to the material
itself in proximity of the cut, to the cutting blade, to the
parts of the cutting unit facing the blade itself.

[0004] When such fine powder sticks to the material
being processed, it remains trapped between the layers
of material, already cut and wound in a coil, downstream
of the cutting unitleading to increased coil diameters and
a product, which is low quality since it is full of dust.
[0005] The dust and fibers trapped in the coils coming
off the cutting unit will be released again by a successive
process of unwinding of the coil obtained, on successive
processing lines, inevitably affecting the end product.
[0006] Furthermore, the dust, sticking to the blades,
can create thicknesses, which interfere with the quality
of the cut and, in the worst cases, result in the breakage
of the material during the cut, which requires a stop in
production.

[0007] In an attempt to overcome this problem, the
technique of using a suction hood is known, which par-
tially envelops the blade, wherein such hood is provided
with a suction collector arranged facing the blade to form
a suction stream to remove the dust produced by the cut.
[0008] This prior art is not without drawbacks.

[0009] Forexample, while removing a small part of the
dust produced from the cutting area, the suction stream
is unable to remove all of the dust and, above all, it is
unable to remove the dust, which remains stuck to the
blade and accumulates continuously thereon during
processing.

Summary of the invention

[0010] It is an object of the present invention to con-
ceive and provide a dust suction unit for a continuous
cutting unitfor a production line of sheet and coil material,
which allows the aforesaid needs to be satisfied, and to
overcome, at least in part, the drawbacks denounced
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above, with reference to the prior art.

[0011] In particular, it is an object of the present inven-
tion to provide a dust suction unit, which allows the dust
produced by the cut to be prevented from sticking to the
blade, and/or such dust to be removed effectively from
the blade itself.

[0012] Itis also an object of the invention to provide a
dust suction unit, which allows the dust to be effectively
removed from the cutting area, in particular from the ma-
terial being processed and from the area surrounding the
blade of the cutting unit.

[0013] Itis a further object of the present invention to
provide a production line comprising a plurality of dust
suction units capable of preventing the dust produced by
the cut from sticking to the blades, and/or effectively re-
moving such dust from the blades themselves.

[0014] These and other objects and advantages are
achieved with a dust suction unit for a production line for
producing coil and sheet material, as well as a production
line comprising a plurality of dust suction units for cutting
units, according to the independent claims.

[0015] Further objects, solutions and advantages are
present in the embodiments described below and
claimed in the dependent claims.

[0016] The presence of a suction duct and a blowing
duct, both connected to the inner chamber defined by
the casing, wherein the suction duct is arranged so as to
convey a forced suction stream outside the inner cham-
ber away from the rotary blade along said predetermined
suction direction, and wherein the blowing duct is ar-
ranged so as to convey a forced blowing stream inside
the inner chamber towards the circular rotary blade and
according to a predetermined blowing direction, produc-
es considerably forceful turbulent movements about the
blade and in proximity of the blade cutting edge.

[0017] In this situation, the turbulent stream, which is
generated into the inner chamber is forceful enough to
remove the particles of dust both from the blade and from
the walls of the inner chamber and drag them, together
with the aforesaid turbulent stream, until they have been
completely removed by the suction stream.

[0018] In this way, the removal of the dust from the
blade and from the inner chamber is extremely effective.
[0019] A further advantage of the present invention
comes from the fact that the blowing stream allows the
rotary blade to cool during use.

[0020] This allows two different advantageous effects
to be achieved.

[0021] A first advantage comes from the fact that the
cooling of the blade by the blowing stream offers greater
efficiency and cutting precision on sensitive and thin ma-
terials, which might not be cut perfectly due to the heat
of the blade, or ruined on the surface.

[0022] A second advantage deriving from the blowing
stream on the blade is that of protecting the blade from
overheating and reducing wear of the same as a result
of the interaction between overheating and accumula-
tions of dust on the blade.
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Brief description of the drawings

[0023] The invention will be illustrated below with the
description of some embodiments thereof, illustrated by
way of non-limiting examples, with reference to the ap-
pended drawings, wherein:

- figure 1 illustrates a front view of a cutting unit ac-
cording to the invention, comprising a dust suction
unit according to the invention;

- figure 2 shows a view from above of the dust suction
unit in figure 1;

- figure 3 shows a section view according to the sec-
tion plane Ill, of the cutting unit in figure 1;

- figure 4 shows a side view from the right of the dust
suction unit and the cutting unit in figure 1;

- figure 5 shows a side view from the left of the dust
suction unit and the cutting unit in figure 1;

- figure 6 shows a section view according to a section
plane VI, of the dust suction unit and the cutting unit
in figure 1;

- figures 7 and 8 show isometric views of the dust suc-
tion unit in figure 1 according to different directions;

- figure 9 shows an enlarged detail of the section in
figure 3;

- figure 10 shows a schematic view of a cutting ma-
chine with multiple parallel rotary blades for the con-
tinuous cutting of material, comprising a plurality of
dust suction units and cutting units in figure 1;

- figure 11 shows a front view of a suction unit accord-
ing to the invention, having a distribution canalization
of multiple jets of air transversal to the blade;

- figure 12 shows an isometric view of figure 11;

- figure 13 shows a front view of an embodiment of
the suction unitinfigure 1 further comprising aionizer
device associated with the blowing duct;

- figure 14 shows a front view of an embodiment of
the suction unitin figure 1, further comprising an ion-
izer device associated with the further blowing duct
arranged on the opposite side with respect to the
suction duct;

- figure 15 shows a front view of an embodiment of
the suction unit in figure 1, comprising a ionizer de-
vice associated with the blowing duct, and a further
ionizer device associated with the further blowing
duct.

Description of preferred embodiments

[0024] With reference to the figures, a dust suction unit
according to the invention is globally indicated with ref-
erence 50.

[0025] A circular rotary blade 51 can be arranged in-
side the dust suction unit 50 for a production line 100 of
material, defining a blade rotation axis 52, a cutting edge
54 of the blade lying on a blade plane L-L orthogonal to
the blade rotation axis 52, a radial direction R orthogonal
to the rotation axis 52 and parallel to the blade plane L-
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L, a tangential direction T orthogonal to the radial direc-
tion R and parallel to the blade plane L-L.

[0026] Preferably, the blade 51 is of a type suitable for
cutting paper, for example by rotation of the blade 51
about the blade axis, at the same time advancing the
material to be cut along a direction T, with respect to the
blade.

[0027] Besides paper, the presentinventionis effective
with any powdered sheet material, for example non-wo-
ven material, tissue, cardboard, etc.

[0028] The cutting unit according to the invention also
allows fine dust, fibers and scraps to be removed from
the cutting area.

[0029] The dustsuction unit 50 comprises a casing, 10
comprising an inner casing chamber 11 adapted to ac-
commodate said circular rotary blade 51 allowing the ro-
tation thereof about the blade rotation axis 52, said casing
10 comprising a casing opening 56 adapted to allow a
portion of said blade cutting edge 54 to protrude from
said casing opening 56 with respect to said casing 10,
so as to be able to act on the material in order to cut it.

[0030] According to an embodiment, the inner casing
chamber 11 has a substantially cylindrical shape and axis
coinciding with the blade rotation axis 52.

[0031] More specifically, the inner casing chamber 11
is defined by two opposite base walls 12, 13 facing each
other, and a side wall 14 joining the base walls 12, 13,
having a substantially circular section transversely to the
cylindrical chamber axis.

[0032] According to a preferred embodiment, the base
walls 12, 13 are substantially flat and parallel to each
other, preferably substantially circular.

[0033] The dust suction unit further comprises a suc-
tion duct 30 connected to the inner chamber 11, defining
a suction duct axis 31’ arranged along a predetermined
suction direction A with respect to the blade 51, so as to
convey a forced suction stream 31 outside the inner
chamber 11 away from the circular rotary blade 51 along
the aforesaid predetermined suction direction A.

[0034] The dust suction unit further comprises a blow-
ing duct 40 connected to the inner chamber 11, defining
a blowing duct axis 41’ arranged along a predetermined
blowing direction S, so as to convey a forced blowing
stream 41 inside the inner chamber 11 towards the cir-
cular rotary blade 51 and in accordance with the prede-
termined blowing direction S.

[0035] In use, the blade 51 is rotated according to a
predetermined blade rotation direction 57.

[0036] The casing opening 56 comprises a blade exit
end 56’ and an opposite blade entry end 56", arranged
downstream of the blade entry end 56’ along the prede-
termined blade rotation direction 57.

[0037] According to an embodiment, both the suction
duct 30 and the blowing duct 40 are connected to the
inner chamber 11 in proximity of the aforesaid blade entry
end 56".

[0038] The closeness to each other of the suction duct
30 and the blowing duct 40, besides the positioning of
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the same in proximity of the blade entry end 56", produces
the combined effect of generating a forceful turbulent
stream of air in proximity of the blade and the immediate
suction and removal of the dust by means of the suction
duct.

[0039] According to an embodiment, the predeter-
mined suction direction A lies on a suction plane parallel
to the blade rotation axis 52, and the predetermined blow-
ing direction lies on a blowing plane parallel to the blade
rotation axis 52, wherein the suction plane and the blow-
ing plane intersect into each other along an intersection
line 45 passing through the blade 51, in proximity of the
cutting edge 54.

[0040] Inotherwords,the intersectionline 45 is radially
internal with respect to the cutting edge 54.

[0041] By radially internal we mean a position inter-
posed between the cutting edge 54 and the blade rotation
axis 52, along a radial direction R of the blade.

[0042] According to an embodiment, the intersection
line 45 is arranged at a predetermined radial distance Dr
with respect to the cutting edge 54.

[0043] Accordingtoanembodiment, the aforesaid pre-
determined radial distance Dr is comprised between 0
and 1/5 of the radius of the cutting edge 54.

[0044] In this way, the area of maximum turbulent
movement of the air stream is substantially concentrated
on the blade in proximity of the cutting edge, to prevent
the accumulation of dust on the blade itself.

[0045] Accordingto an embodiment, the blowing plane
Sisinclined with respect to the suction plane A according
to a predetermined acute inclination angle P.

[0046] Preferably, the inclination angle P is from 8° to
80°, more preferably from 10° to 45°, even more prefer-
ably of approximately 30°.

[0047] In this way, the suction stream and the blowing
stream are substantially opposite each other, causing
elevated turbulence.

[0048] Accordingto an embodiment, the blowing plane
A is inclined with respect to a work plane PL according
to an angle B from 10° to 30°. By work plane we mean
a plane along which the material to be cut is moved, for
example a sheet of undefined length, possibly wound on
a coil.

[0049] According to an embodiment, the suction plane
is arranged at a predetermined suction radial distance
RA from the blade rotation axis 52, and the blowing plane
is arranged at a predetermined blowing radial distance
RS from the blade rotation axis 52.

[0050] According to an embodiment, the predeter-
mined blowing radial distance RS is different from the
predetermined suction radial distance RA.

[0051] Preferably, the predetermined blowing radial
distance RS is greater than the predetermined suction
radial distance RA.

[0052] In this way, the forced blowing stream is ar-
ranged closer to the cutting edge than the forced suction
stream. This arrangement is particularly advantageous
because the removal action by means of blowing is con-
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centrated in proximity of the cutting edge, while the suc-
tion action is more extended to the whole inner casing
chamber.

[0053] According to an embodiment, the predeter-
mined suction direction A is substantially parallel to the
blade plane L-L.

[0054] According to an embodiment, the predeter-
mined blowing direction S is substantially parallel to the
blade plane L-L.

[0055] Preferably, the predetermined suction direction
A and the predetermined blowing direction S are sub-
stantially parallel to each other and to the blade plane L-L.
[0056] According to an embodiment, the blade plane
L-L is interposed, or substantially interposed, between
the suction duct axis 31’ and the blowing duct axis 41°.
[0057] According to an embodiment, the forced blow-
ing stream 41 is directed in a direction opposite to the
rotation direction 57 of the circular blade 51.

[0058] According to an embodiment, the suction
stream is directed in a direction coinciding with the rota-
tion direction 57 of the circular blade 51.

[0059] For example, the forced blowing stream 41 is
directed in an direction which is opposite to the direction
of the suction stream A.

[0060] In other words, according to an embodiment,
substantially opposite suction and blowing stream direc-
tions correspond to the projections, on the blade plane
L-L, of the predetermined suction direction A and the pre-
determined blowing direction S.

[0061] According to an embodiment, the suction unit
comprises means for varying the aforesaid blowing
stream periodically, for example means for producing the
aforesaid stream alternately or intermittently.

[0062] According to an embodiment, the suction duct
30 is connected to the inner chamber 11 in proximity of
the aforesaid blade entry end 56", while the blowing duct
40 is connected to the inner chamber 11 in proximity of
the aforesaid blade exit end 56'.

[0063] According to an embodiment, the dust suction
unit 50 comprises a ionizer device 44 associated with
said blowing duct 40, arranged along said forced blowing
stream 41 in input to said inner chamber 11.

[0064] Accordingtoanembodiment, the ionizer device
44 is directly mounted onto said casing 10.

[0065] According to an embodiment, the dust suction
unit 50 comprises a further blowing duct 42 connected
to said casing 10 and leading into said inner chamber
11, so as to convey a further forced blowing stream in
input to said inner chamber 11, said further blowing duct
42 being connected to the casing 10 on the opposite side
with respect to said suction duct 30.

[0066] According to an embodiment, the dust suction
unit 50 comprises a further ionizer device 46 associated
with said further blowing duct 42, arranged along said
further forced blowing stream.

[0067] The ionizer device comprises a high-voltage
electrode configured to ionize the blowing stream up-
stream of the inner chamber 11. In this way, the blowing
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stream, in particular, the air going in, is ionized so as to
attract and separate the particles of dust from the blade
and drag them outside the inner chamber 11 by means
of the suction duct. It has been found that in this way, the
removal of dust from the inner chamber is further opti-
mized.

[0068] According to an embodiment, the blowing duct
40 comprises a distribution canalization for the blowing
stream having a plurality of exits, which lead into the inner
chamber 11.

[0069] According to an embodiment, the further blow-
ing duct 42 comprises a distribution canalization 47 hav-
ing a plurality of exits 48 inside the inner casing chamber
11.

[0070] According to an embodiment, said plurality of
exits 48 comprises at least one exit orthogonal to the
blade rotation axis 52.

[0071] According to an embodiment, said casing 10 is
formed by only one casing wall substantially orthogonal
to the blade axis 52 and is configured to be associated
with ablade-carrying device 100 to form said inner casing
chamber 11.

[0072] In this way, the casing 10 can be adapted to a
blade-carrying device 100 to form the inner chamber 11,
together with the blade-carrying device.

[0073] According to a further aspect of the invention,
the aforesaid advantages are achieved with a cutting unit
comprising a dust suction unit, as described above, and
the aforesaid circular rotary blade 51 defining a blade
rotation axis 52, a blade cutting edge 54 lying on a blade
plane L-L orthogonal to the blade rotation axis 52, a radial
direction R orthogonal to the rotation axis 52 and parallel
to the blade plane L-L, a tangential direction T orthogonal
to the radial direction (R) and parallel to the blade plane
L-L.

[0074] The inner casing chamber 11 is configured to
allow the rotation of the circular rotary blade 51 about the
blade rotation axis 52, and the casing opening 56 is
adapted to allow a portion of said blade cutting edge 54
to protrude from said casing opening 56 with respect to
the casing 10.

[0075] The suction duct axis 31’ is arranged so as to
convey a forced suction stream 31 in exit from said inner
chamber 11 away from said blade 51 along said prede-
termined suction direction A, and wherein the blowing
ductaxis 41’ is arranged so as to convey a forced blowing
stream 41 in input to said inner chamber 11 towards said
blade 51 along said predetermined blowing direction S.
[0076] In other words, the aforesaid objects and ad-
vantages are achieved through a continuous cutting unit
50 for a production line 100 for producing sheet or coil
material comprising;

- acircular rotary blade 51 defining a blade rotation
axis 52, a blade cutting edge 54 lying on a blade
plane L-L orthogonal to the blade rotation axis 52, a
radial direction R orthogonal to the rotation axis 52
and parallel to the blade plane L-L, a tangential di-

10

15

20

25

30

35

40

45

50

55

rection T orthogonal to the radial direction R and par-
allel to the blade plane L-L;

- acasing 10 comprising an inner casing chamber 11
adapted to accommodate said circular rotary blade
51 allowing the rotation thereof about the blade ro-
tation axis 52, said casing 10 comprising a casing
opening 56 adapted to allow a portion of said blade
cutting edge 54 to protrude from said casing opening
56 with respect to said casing 10;

- a suction duct 30 connected to said inner chamber
11, defining a suction duct axis 31’ arranged along
a predetermined suction direction A with respect to
the blade 51, so as to convey a forced suction stream
31 in output from said inner chamber 11 away from
said circular rotary blade 51 along said predeter-
mined suction direction A;

- a blowing duct 40 connected to said inner chamber
11 defining a blowing duct axis 41’ arranged along
a predetermined blowing direction S, so as to convey
a forced blowing stream 41 in input to said inner
chamber 11 towards said circular rotary blade 51
and in accordance with said predetermined blowing
direction S.

[0077] According to another aspect of the present in-
vention, the aforesaid objects and advantages are met
with a production line 100 comprising a plurality of cutting
units as described above, wherein the cutting units of
said plurality flank one another so that the blade planes
of each cutting unit of the plurality are parallel to one
another.

[0078] In order to satisfy contingent needs, a person
skilled in the art can make modifications, adaptations and
replacements of components with other functionally
equivalent ones to the embodiment of the device de-
scribed above without departing from the scope of the
following claims. Each of the features described as be-
longing to a possible embodiment can be produced in-
dependently of the other embodiments described.
[0079] The meansand materials for producing the var-
ious functions described can be of a different type without
departing from the scope of the invention. Furthermore,
the figures are not necessarily to scale.

[0080] Allof the features described herein can be com-
bined in every combination, except combinations, where-
in at least some of such features are mutually exclusive.

Claims

1. A dust suction unit for a continuous cutting unit (50)
of sheet or coil material, comprising;

- a casing (10) defining a casing inner chamber
(11) adapted to accommodate a circular rotary
blade (51) and defining a blade rotation axis
(52), said inner chamber being adapted to allow
the rotation of said blade about said blade rota-
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tion axis (52), said casing (10) comprising a cas-
ing opening (56) adapted to allow a portion of
said blade to protrude from said casing opening
(56) with respect to said casing (10);

- a suction duct (30) connected to said casing
(10) and leading into said inner chamber (11),
defining a suction duct axis (31°) arranged along
a predetermined suction direction (A), so as to
convey the forced suction stream (31) in output
from said inner chamber (11) along said prede-
termined suction direction (A);

- a blowing duct (40) connected to said casing
(10) and leading into said inner chamber (11),
defining a blowing duct axis (41’) arranged along
a predetermined blowing direction (S), so as to
convey a forced blowing stream (41) in input to
said inner chamber (11) and in accordance with
said predetermined blowing direction (S).

A suction unit according to claim 1, wherein said cas-
ing opening (56) comprises a blade exit end (56’)
and an opposite blade entry end (56"), arranged
downstream of the blade entry end (56°) along a pre-
determined blade rotation direction (57), wherein
both the suction duct (30) and the blowing duct (40)
are connected to the inner chamber (11) in proximity
of the aforesaid blade entry end (56").

A suction unit according to claim 1 or 2, wherein the
predetermined suction direction (A) lies on a suction
plane parallel to the blade rotation axis (52), and the
predetermined blowing direction lies on a blowing
plane parallel to the blade rotation axis (52), wherein
the suction plane and the blowing plane intersect
into each other along an intersection line (45) pass-
ing through the blade (51), in proximity of the cutting
edge (54).

A suction unitaccording to claim 3, wherein the blow-
ing plane is inclined with respect to the suction plane
in accordance with a predetermined acute inclination
angle (P).

A suction unit according to claim 3 or 4, wherein the
suction plane is arranged at a predetermined suction
radial distance (RA) from the blade rotation axis (52),
and the blowing plane is arranged at a predeter-
mined blowing radial distance (RS) from the blade
rotation axis (52), wherein the predetermined blow-
ing radial distance (RS) is greater than the predeter-
mined suction radial distance (RA).

A suction unit according to at least one preceding
claim, wherein the predetermined suction direction
(A) lies on a plane orthogonal to the rotation axis (52).

A suction unit according to at least one preceding
claim, wherein the predetermined blowing direction
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12.

(S) lies on a plane orthogonal to the rotation axis (52).

A suction unit according to at least one preceding
claim, wherein the forced blowing stream (41) has a
direction opposite to the direction of the suction
stream (A) .

A suction unit according to at least one preceding
claim, comprising a ionizer device (44) associated
with said blowing duct (40), arranged along said
forced blowing stream (41) in input to said inner
chamber (11).

A suction unit according to at least one preceding
claim, comprising a further blowing duct (42) con-
nected to said casing (10) and leading into said inner
chamber (11), so as to convey a further forced blow-
ing stream in input to said inner chamber (11), said
further blowing duct (42) being connected to the cas-
ing (10) on the opposite side with respect to said
suction duct (30), wherein the further blowing duct
(42) comprises a distribution canalization (47) hav-
ing a plurality of exits (48) inside the inner casing
chamber (11).

A continuous cutting unit (50) for a production line
(100) of sheet or coil material, comprising:

- a dust suction unit for a continuous cutting unit
(50) according to at least one preceding claim;
- a circular rotary blade (51) defining a blade
rotation axis (52), a blade cutting edge (54) lying
on a blade plane (L-L) orthogonal to the blade
rotation axis (52), a radial direction (R) orthog-
onal to the rotation axis (52) and parallel to the
blade plane (L-L), a tangential direction (T) or-
thogonal to the radial direction (R) and parallel
to the blade plane (L-L);

- said casing inner chamber (11) being adapted
to allow the rotation of said circular rotary blade
(51) about the blade rotation axis (52), wherein
the casing opening (56) is adapted to allow a
portion of said blade cutting edge (54) to pro-
trude from said casing opening (56) with respect
to said casing (10),

- wherein the suction duct axis (31’) is arranged
so as to convey a forced suction stream (31) in
output from said inner chamber (11) away from
said blade (51) along said predetermined suc-
tion direction (A), and wherein the blowing duct
axis (41’) is arranged so as to convey a forced
blowing stream (41) in input to said inner cham-
ber (11) towards said blade (51) along said pre-
determined blowing direction (S).

A cutting unit according to claim 11, wherein the pre-
determined suction direction (A) lies on a suction
plane parallel to the blade rotation axis (52), and the
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predetermined blowing direction lies on a blowing
plane parallel to the blade rotation axis (52), wherein
the suction plane and the blowing plane intersect
into each other along an intersection line (45) pass-
ing through the blade (51), in proximity of the cutting
edge (54), and wherein the intersection line (45) is
arranged at a predetermined radial distance with re-
spect to the cutting edge (54), preferably comprised
from 0 to 1/5 of the radius of the circular rotary blade
(51).

A cutting assembly according to claim 11 or 12,
wherein the blade plane (L-L) is substantially inter-
posed between the suction duct axis (31’) and the
blowing duct axis (41°).

A cutting unit according to at least one claim from 11
to 13, wherein the forced blowing stream (41) is di-
rected in a direction which is opposite to the direction
of rotation (57) of the circular blade (51).

A production line (100), comprising a plurality of cut-
ting units according to at least a claim from 11 to 14,
wherein the cutting units of said plurality flank one
another so that the blade planes of each cutting unit
of the plurality are parallel to one another.
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