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(54) MACHINE TOOL

(67)  The present invention relates to a machine tool
(1) for performing at least one machining operation on at
least one panel (P) or on an edge (B) present on at least
one panel (P); said at least one panel (P) being provided
with a label (E) containing at least one information con-
cerning the material said at least one panel (P) is made
of; said machine tool (1) comprising: first moving means
(4) to move, according to an advancement direction (A),
at least one panel (P) or at least one panel (P) on which
an edge (B) is present; at least one first operative as-
sembly (6) comprising: operative means (8) to perform,
while in use, at least one machining operation on said at
least one panel (P) or on said edge (B) at least one first
side of said at least one panel (P); at least one abutment
element (12) which is movable according to an axis (X),
parallel to said advancement direction (A), and placed in
such a way as to come into contact, while in use, with

said atleastone panel (P)advancingalong said advance-
ment direction (A); said at least one abutment element
(12) being configured to operate, while in use, as a ref-
erence for performing said at least one machining oper-
ation on said at least one panel (P) or on said edge (B)
by said operative means (8); and second moving means
(14) to move, along said axis (X), said at least one abut-
ment element (12). Said machine tool (1) also comprises
a detecting device (18) placed upstream of said at least
one abutment element (12) according to said advance-
ment direction (A) and configured to detect, while in use,
said at least one information present in said label (E);
and a control unit (19) operatively connected to said de-
tecting device (18) and to said second moving means
(14) and configured to control the operation of said sec-
ond moving means (14) based on said at least one infor-
mation detected by said detecting device (18).
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Description

[0001] The presentinvention relates to a machine tool.
[0002] Moreindetail,theinventionrelatesto amachine
tool for performing at least one machining on panels or
edges present on wooden panels, for example, honey-
comb, chipboard or MDF panels.

[0003] In the following, the description will be ad-
dressed to the machining of wooden panels, butitis clear
that it should not be considered limited to this specific
use, as it can also extend to the machining of panels
made of other materials.

[0004] The machine tool according to the present in-
vention can be part of a more complex machine, normally
indicated with the term "edge banding machine".
[0005] Normally, edge banding machines (as well as
so-called "squaring-edge banding" machines) comprise
a station for applying on one face of the panel an excess
edge on two opposite sides of the panel perpendicular
to this face and, downstream of this station, a trimming
station to cut the two excess portions of the edge (i.e.
the two portions of the edge that exceed the opposite
sides of the panel) flush with the aforementioned sides
of the panel.

[0006] In particular, the aforementioned trimming sta-
tion includes, among other things, cutting members and
afeeler(also called "copier") associated with each cutting
member, which feeler is intended to come into contact
with the panel, acting in this way as a reference member
for the execution of the edge cutting operations.

[0007] Normally, the cutting of the edge occurs follow-
ing the contact between the panel and a feeler, while the
latter two advance, in an integral way, according to a
predetermined advancement direction.

[0008] The force that the feeler and the panel ex-
change to maintain mutual contact during cutting by the
relevant cutting member is also called the "copying
force".

[0009] If the contact between the feeler and the panel
does not occur correctly or is not sufficiently stable, there
is the possibility that the panel can move with respect to
its correct position, defined by the edge banding ma-
chine, and/or that vibrator phenomenon occurs between
the feeler and the panel, with the consequent risk of poor
quality edge cuts.

[0010] It is therefore of fundamental importance that
the copying force is adequate with respect to the nature
of the panel to be machined.

[0011] Traditionally, the copying force that the feeler
exerts on the panel is generated by compressing a
preloaded spring interposed between the feeler and the
motor used to advance the cutting member and the rel-
ative feeler according to the advancement direction.
[0012] If it is desired to cut, by means of the last type
of edge banding machines, the edges applied on panels
of different nature (i.e., of different material), it would be
necessary to vary from time to time the preload of the
aforementioned spring, always to obtain a stable contact
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between the feeler and each panel, without damaging
the panel itself.

[0013] The operations necessary to obtain a variation
of the spring preload obviously involve execution times
of a certain amount, also due to the fact of having to
proceed with the disassembly and subsequent reassem-
bly of several parts of the edge banding machine.
[0014] This results in long periods of inactivity of the
edge banding machine, which must necessarily be
switched off or at least kept inactive during the execution
of the aforementioned operations for the variation of the
spring preload.

[0015] In light of the above, it is, therefore, an object
of the present invention providing a machine tool for cut-
ting an edge on a panel, which allows to automatically
cut edges applied on panels of different nature.

[0016] Another object of the invention is to provide a
machine tool for cutting an edge present on a panel,
which allows the edges applied on the panels to be cut
with high precision.

[0017] A further object of the present invention is to
provide a machine tool for cutting an edge on a panel,
which allows the edges applied to the panels to be cut
without damaging in any way the latter.

[0018] Anotherobjectof the presentinvention is to pro-
vide a machine tool that is able to perform at least one
machining on a panel or an edge present on a panel, with
high precision and automatically according to the mate-
rial of which this panel is made.

[0019] ltis, therefore, specific object of the present in-
vention a machine tool for performing at least one ma-
chining operation on at least one panel or on an edge
present on at least one panel; said at least one panel
being provided with a label containing at least one infor-
mation concerning the material said at least one panel
is made of; said machine tool comprising: first moving
means to move, according to an advancement direction,
atleast one panel or at least one panel on which an edge
is present; at least one first operative assembly compris-
ing: operative means to perform, while in use, at least
one machining operation on said at least one panel or
on said edge at least one first side of said at least one
panel; at least one abutment element which is movable
according to an axis, parallel to said advancement direc-
tion, and placed in such a way as to come into contact,
while in use, with said atleast one panel advancing along
said advancement direction; said at least one abutment
element being configured to operate, while in use, as a
reference for performing said at least one machining op-
eration on said at least one panel or on said edge by said
operative means; and second moving means to move,
along said axis, said atleast one abutment element; char-
acterized in that it also comprises a detecting device
placed upstream of said at least one abutment element
according to said advancement direction and configured
to detect, while in use, said at least one information
present in said label; and a control unit operatively con-
nected to said detecting device and to said second mov-
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ing means and configured to control the operation of said
second moving means based on said at least one infor-
mation detected by said detecting device.

[0020] Preferably according to the invention, said op-
erative means are movable according to said axis.
[0021] Further according to the invention, said opera-
tive means may comprise cutting means.

[0022] Advantageously according to the invention,
said second moving means may comprise a motor, and
said control unit may be configured to regulate the torque
of said motor based on said at least one information de-
tected by said detecting device in such a way as to reg-
ulate the contact force between said at least one abut-
ment element and said at least one panel.

[0023] Still according to the invention, said motor may
be a rotary motor and in that said second moving means
comprise a transmission system comprising a belt and
connected to said motor.

[0024] Preferably according to the invention, said op-
erative means may comprise a cutting member and ac-
tuating means for moving said cutting member according
to a cutting direction, lying on a plane substantially or-
thogonal to said advancement direction in such a way as
to cut a portion of said edge, protruding from a first side
of said panel.

[0025] Conveniently according to the invention, said at
least one abutment element and said operative means
may be movable integrally with each other according to
said axis.

[0026] Preferably according to the invention, said first
moving means may comprise a conveyor belt and/or a
roller conveyor.

[0027] Further according to the invention, said ma-
chine may comprise at least one second operative as-
sembly comprising: operative means to perform, while in
use, at least one machining operation on said at least
one panel or on said edge at least one second side of
said at least one panel, opposite to said at least one first
side; at least one abutment element which is movable
according to said axis and placed in such a way as to
come into contact, while in use, with said at least one
panel; said at least one abutment element of said at least
one second operative assembly being configured to op-
erate, while in use, as a reference for performing said at
least one machining operation on said at least one panel
or on said edge by said operative means of said at least
one second operative assembly; and second moving
means to move, along said axis, said at least one abut-
ment element of said at least one second operative as-
sembly; wherein said control unit is operatively connect-
ed to said second moving means of said at least one
second operative assembly and configured to control the
operation of said second moving means of said at least
one second operative assembly based on said at least
one information detected by said detecting device.
[0028] Preferably according to the invention, said op-
erative means of said at least one second operative as-
sembly may be movable according to said axis.
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[0029] Further according to the invention, said second
moving means of said at least one second operative as-
sembly may comprise a motor and said control unit may
be configured to regulate the torque of said motor of said
at least one second operative assembly based on said
at least one information detected by said detecting de-
vice.

[0030] Still according to the invention, said motor of
said at least one second operative assembly is a rotary
motor, and said second moving means of said at least
one second operative assembly may comprise a trans-
mission system comprising a belt and connected to said
motor of said at least one second operative assembly.
[0031] Conveniently according to the invention, said at
least one abutment element of said at least one second
operative assembly and said operative means of said at
least one second operative assembly may be movable
integrally with each other according to said axis.

[0032] Preferably according to the invention, said op-
erative means of said at least one second operative as-
sembly may comprise a cutting member and actuating
means for moving said cutting member according to a
cutting direction, lying on a plane substantially orthogonal
to said advancement direction, in such a way as to cut a
portion of said edge, protruding from a second side of
said panel opposite to said first side.

[0033] Further according to the invention, said ma-
chine may comprise application means for applying an
edge on atleast one panel, said application means being
placed upstream of said at least one first operative as-
sembly.

[0034] The presentinvention will be now described, for
illustrative but not limitative purposes, according to its
preferred embodiments, with particular reference to the
figures of the enclosed drawings, wherein:

figure 1 shows, as a whole, a machine tool for cutting
an edge present on a panel according to an embod-
imentofthe presentinvention, during afirstoperating
step;

figure 2 is a detailed isometric view extracted from
figure 1, during a first operating step of the machine
tool;

figure 3 is an axonometric view of an assembly of
the machine tool in figures 1 and 2, during a second
operating step;

figure 4 is an axonometric view of the same assembly
during a third operating step; and

figure 5 is an axonometric view of the aforesaid as-
sembly during a fourth operating step.

[0035] In the various figures, similar parts will be indi-
cated with the same numerical references.

[0036] Referring to figures 1-5, with 1 it is indicated a
machine tool for cutting an edge present on wooden pan-
els (or other material).

[0037] This machine tool 1 comprises a frame 2, in
which an inlet area 3 is defined for the insertion of the
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panels P to be machined.

[0038] Specifically, on each of said panels P there is
applied an edge B, on a face of the panel P facing one
side of the same machine tool 1, and a label E on the
upper face of the panel P.

[0039] Moreindetail, the edge B present on each panel
P is such as to protrude at both opposite sides of the
panel P orthogonal to the face on which the edge B is
applied.

[0040] The label E contains information on the nature
(preferably, on the composition or on the material) of the
panel P, on which it is applied.

[0041] For example, a barcode incorporating the
above information can be printed on the label E.

[0042] The machine tool 1 also comprises a conveyor
belt 4, and/or a roller plane, for advancing, according to
an advancement direction A, each panel P arranged in
the inlet area 3.

[0043] A position adjacent to the conveyor belt 4 is pro-
vided for a cutting station 5 to carry out the end milling
of the edge B on each panel P, i.e., to cut the edge B
flush with the aforementioned opposite sides of the panel
P orthogonal to the face on which the edge B itself is
applied, thus eliminating the relative two excess portions.
[0044] In turn, the cutting station 5 comprises a first
end trimming unit 6 and a second end trimming unit 7
arranged, respectively, in a proximal position and in a
distal position with respect to the inlet area 3.

[0045] In particular, the first end trimming unit 6 is re-
sponsible for cutting the portion of the edge B protruding
from the side of the panel P closest to the cutting station
5; while the second end trimming unit 7 is designed to
cut the portion of the edge B protruding from the side of
the panel P, farther away from the cutting station itself 5.
[0046] More specifically, the first end trimming unit 6
includes a cutting unit 8 comprising a cutting blade 9, a
motor to allow its actuation or to rotate the cutting blade
9 on itself, and an actuator 10 (for example, a pneumatic
actuator) to move, also by means of a respective guide
11, the aforesaid cutting blade 9 according to a cutting
direction T, orthogonal to a plane parallel to said ad-
vancement direction A, and perpendicular to the top sur-
face of the conveyor belt 4.

[0047] The first end trimming unit 6 also comprises an
abutment member 12 facing the area 3 or towards the
panel P arranged therein.

[0048] Said first end trimming unit 6 is mounted on a
track 13 oriented parallel to the advancement direction A.
[0049] In the cutting station 5, a first movement system
14 is also provided for moving the first end trimming unit
6 along an axis X, parallel to the advancement direction
A, in particular in both opposite directions, defined by the
same axis X.

[0050] More particularly, the first movement system 14
includes a motor 15 (preferably a brushless motor), and
a transmission system 16, provided with a toothed belt
17, to convert the rotary motion of the motor 15 into a
rectilinear movement of the first end trimming unit 6 ac-
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cording to the aforementioned X axis.

[0051] The second end trimming unit 7 comprises the
same elements indicated above with respect to the first
end trimming unit 6, but the feeler member (not visible in
the attached figures) of the second end trimming unit 7
faces in the opposite direction with respect to the abut-
ment member 12 of the first end trimming unit 6.

[0052] Also, a group 18 is mounted on the frame 2,
arranged between the inlet area 3 and the cutting station
5 and facing downwards, in such a way as to scan the
label E applied to the top surface of each panel P when
the latter passes under it during its advancement path
according to the advancement direction A (see figure 2).
[0053] The scanning of the label E allows the scanner
18 to acquire the information reported therein about the
nature of the panel P, on which this label E is applied.
[0054] The machine tool 1 also comprises a logic con-
trolunit 19, configured to receive the information acquired
by the scanner 18 and consequently controlling the dis-
placements of the first end trimming unit 6 and of the
second end trimming unit 7.

[0055] The aforementioned control logic unit 19, the
scanner 18, the first end trimming unit 6, and the second
end trimming unit 7 are operationally connected between
of them.

[0056] The machine tool 1 can also comprise a station
of a known type for applying the aforementioned edge B
on the panel P by gluing, arranged upstream of the cutting
station 5.

[0057] According to further variants of the present in-
vention, the cutting station 5 described above can be
replaced with a generic operating station for the execu-
tion of a machining, even if different from cutting (for ex-
ample, rounding, trimming, grinding, or polishing), on the
edge B or on the panel P itself.

[0058] The operation of the machine tool 1 described
above is as follows.

[0059] When the aforementioned panel P is arranged
in the inlet area 3 with the label E facing upwards and
with the edge B facing the same side occupied by the
cutting station 5, the scanner 18 scans this label E, ac-
quiring the information contained therein, and to transmit
this information to the control logic unit 19 (see figure 2).
[0060] From the inlet area 3 the panel P is made to
advance according to the advancement direction A by
the conveyor belt 4 (see figure 3).

[0061] When the panel P reaches the proximity of the
first end trimming unit 6, the logic control unit 19 com-
mands the motor 15 to move the first end trimming unit
6 along the X axis, in a direction concordant with the
advancementdirection A, to achieve the contact between
the abutment member 12 and the panel P itself.

[0062] Specifically, for the aforementioned movement
of the first end trimming unit 6, the control logic unit 19
determines the maximum drive torque with which the mo-
tor 15 must operate on the basis of the aforementioned
information acquired from the label E by the scanner 18.
[0063] For example, in case of the information con-
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tained in the label E shows that the relative panel P is
composed of a relatively delicate material (for example,
honeycomb), the logic control unit 19 will set, for the op-
eration of the motor 15, a maximum driving torque, such
as not to damage the panel P following its contact with
the abutment member 12.

[0064] By adjusting the driving torque of the motor 15,
therefore, the intensity of the copying force or the contact
force between the abutment member 12 and the panel P.
[0065] Once the first end trimming unit 6 and the panel
P reach the same advancement speed according to the
advancement direction A, and that the contact between
the latter two has stabilized, the control logic unit 19 com-
mands the actuator 10 to advance the cutting blade 9
according to the cutting direction T, to cut the portion of
the edge B protruding from the side (also called "head")
of the panel P, closest to the cutting station 5 while the
first end trimming unit 6 and the panel P move at the
same speed along said advancement direction A.
[0066] When the same panel P reaches the second
end trimming unit 7, the logic control unit 19 controls the
latter according to the same methods described above,
in relation to the first end trimming unit 6, in such a way
that said second end trimming unit 7 cuts the portion of
the edge B protruding from the other side (also called
"tail") of panel P, namely the side of this farthest from the
cutting station 5 when the panel P is in the entrance area
3.

[0067] As can be seen from the above description, the
tool according to the present invention makes it possible
to effectively cut the excess portions ofthe edge B applied
on each panel P automatically, according to the nature
or the structural characteristics of each panel P to be
machined, allowing obtaining precise cuts of the edge B,
and avoiding the damage to the surfaces of the panel P
intended to come into contact with the abutment mem-
bers of the machine tool itself.

[0068] The machine tool proposed here, therefore, has
the advantage of having an automatic adjustment of the
copying force between the abutment members and the
panel, without the need to provide this adjustment man-
ually according to the nature of the panels to be ma-
chined.

[0069] The present invention has been described for
illustrative but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
modifications and/or changes can be introduced by those
skilled in the art without departing from the relevant scope
as defined in the enclosed claims.

Claims

1. Machine tool (1) for performing at least one machin-
ing operation on at least one panel (P) or on an edge
(B) present on at least one panel (P); said at least
one panel (P) being provided with a label (E) con-
taining at least one information concerning the ma-
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terial said at least one panel (P) is made of; said
machine tool (1) comprising:

- first moving means (4) to move, according to
an advancementdirection (A), atleastone panel
(P) or at least one panel (P) on which an edge
(B) is present;

- at least one first operative assembly (6) com-
prising:

« operative means (8) to perform, while in
use, at least one machining operation on
said at least one panel (P) or on said edge
(B) atleast one first side of said at least one
panel (P);

« at least one abutment element (12) which
is movable according to an axis (X), parallel
to said advancement direction (A), and
placed in such a way as to come into con-
tact, while in use, with said atleast one panel
(P) advancing along said advancement di-
rection (A); said at least one abutment ele-
ment (12) being configured to operate, while
in use, as a reference for performing said
at least one machining operation on said at
least one panel (P) or on said edge (B) by
said operative means (8); and

» second moving means (14)to move, along
said axis (X), said at least one abutment el-
ement (12);

characterized in that it also comprises

a detecting device (18) placed upstream of said
at least one abutment element (12) according
to said advancement direction (A) and config-
ured to detect, while in use, said at least one
information present in said label (E); and

a control unit (19) operatively connected to said
detecting device (18) and to said second moving
means (14) and configured to control the oper-
ation of said second moving means (14) based
on said at least one information detected by said
detecting device (18).

Machine tool (1) according to claim 1, characterized
in that said operative means (8) are movable ac-
cording to said axis (X).

Machine tool (1) according to claim 1 or 2, charac-
terized in that said operative means comprise cut-
ting means (8).

Machine tool (1) according to any one of preceding
claims, characterized in that said second moving
means (14) comprise a motor (15) and in that said
control unit (19) is configured to regulate the torque
of said motor (15) based on said at least one infor-
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mation detected by said detecting device (18) in such
a way as to regulate the contact force between said
at least one abutment element (12) and said at least
one panel (P).

Machine tool (1) according to claim 4, characterized
in that said motor (15) is a rotary motor and in that
said second moving means (14) comprise a trans-
mission system (16) comprising a belt (17) and con-
nected to said motor (15).

Machine tool (1) according to any one of preceding
claims, characterized in that said operative means
(8) comprise a cutting member (9) and actuating
means (10) for moving said cutting member (9) ac-
cording to a cutting direction (T), lying on a plane
substantially orthogonal to said advancement direc-
tion (A) in such a way as to cut a portion of said edge
(B), protruding from a first side of said panel (P).

Machine tool (1) according to any one of preceding
claims, characterized in that said at least one abut-
ment element (12) and said operative means (8) are
movable integrally with each other according to said
axis (X).

Machine tool (1) according to any one of preceding
claims, characterized in that said first moving
means comprise a conveyor belt (4) and/or a roller
conveyor.

Machine tool (1) according to any one of preceding
claims, characterized in that it comprises at least
one second operative assembly (7) comprising:

* operative means to perform, while in use, at
least one machining operation on said at least
one panel (P) or on said edge (B) at least one
second side of said at least one panel (P), op-
posite to said at least one first side;

« at least one abutment element which is mov-
able according to said axis (X) and placed in
such away as to come into contact, while in use,
with said at least one panel (P); said at least one
abutment element of said at least one second
operative assembly (7) being configured to op-
erate, while in use, as a reference for performing
said at least one machining operation on said at
least one panel (P) or on said edge (B) by said
operative means of said at least one second op-
erative assembly (7); and

» second moving means to move, along said axis
(X), said at least one abutment element of said
at least one second operative assembly (7);

wherein said control unit (19) is operatively connect-
ed to said second moving means of said at least one
second operative assembly (7) and configured to
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10.

1.

12.

13.

14.

15.

control the operation of said second moving means
of said at least one second operative assembly (7)
based on said at least one information detected by
said detecting device (18).

Machine tool (1) according to claim 9, characterized
in that said operative means of said at least one
second operative assembly (7) are movable accord-
ing to said axis (X).

Machine tool (1) according to claim 10, character-
ized in that said second moving means of said at
least one second operative assembly (7) comprise
a motor, and in that said control unit (19) is config-
ured to regulate the torque of said motor of said at
least one second operative assembly (7) based on
said at least one information detected by said de-
tecting device (18).

Machine tool (1) according to claim 11, character-
ized in that said motor of said at least one second
operative assembly is a rotary motor and in that said
second moving means of said at least one second
operative assembly (7) comprise a transmission sys-
tem comprising a belt and connected to said motor
of said at least one second operative assembly (7).

Machine tool (1) according to any one of claims 9 to
12, characterized in that said atleast one abutment
element of said at least one second operative as-
sembly (7) and said operative means of said at least
one second operative assembly (7) are movable in-
tegrally with each other according to said axis (X).

Machine tool (1) according to any one of claims 9 to
13, characterized in that said operative means of
said at least one second operative assembly (7)
comprise a cutting member and actuating means for
moving said cutting member according to a cutting
direction, lying on a plane substantially orthogonal
to said advancement direction (A), in such a way as
to cut a portion of said edge (B), protruding from a
second side of said panel (P) opposite to said first
side.

Machine tool (1) according to any one of preceding
claims, characterized in that it comprises applica-
tion means for applying an edge (B) on at least one
panel (P), said application means being placed up-
stream of said at least one first operative assembly

(6).
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