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(57)  Milling device (1) for edge-banding machine,
which comprises: a milling head (3) provided with an op-
erational zone (4) in which a cladding edge (B) of a panel
(P) is susceptible to pass; a milling tool (5) mounted on
the milling head (3) and comprising a rotation body (6),

which is provided with a cutting profile (9) intended to act

at the operational zone (4) for milling the cladding edge
(B) of the panel (P).

The cutting profile (9) of the rotation body (6) of the
milling tool (5) is provided with a rounding section (12),
curved in shape, and a straight end milling section (13).

Moreover, the milling device (1) comprises handling
means (14) adapted to move the milling tool (5) between
a retracted position, in which the end milling section (13)
of the cutting profile (9) of the rotation body (6) is arranged
in the operational zone (4) to act on the cladding edge
(B) of the panel (d) to linearly cut one end (E) of the
cladding edge (B), and an advanced position, in which
the rounding section (12) of the cutting profile (9) of the
rotation body (6) is arranged in the operational zone (4)
to act on the cladding edge (B) of the panel (P) to round
the end (E) of the cladding edge (B) itself.
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Description

Field of application

[0001] The presentinvention relates to a milling device
for an edge-banding machine, an edge-banding machine
provided with said milling device and an operation meth-
od of said milling device.

[0002] The milling device of the invention is intended
to be advantageously used in edge-banding machines
designed to carry out the application of cladding edges
on panels made of different materials such as wood, chip-
board, plywood, MDF, etc.

[0003] In particular, the subject milling device is adapt-
ed to perform the trimming of the cladding edges by lin-
early cutting the ends of such edges, and to perform the
rounding of the cladding edges by carrying out an angular
joining and rounding process at the ends of the cladding
edges to seamlessly join the orthogonal sides of the pan-
els.

[0004] The milling device of the invention is advanta-
geously applicable to edge-banding machines of the uni-
lateral type, which are adapted to apply a cladding edge
to one side of the panel at each passage of the panel
through the edge-banding machine.

Background art

[0005] Inthe wood processing industry, in particular in
the furniture industry, it is common practice to refine the
panels by the application of edging strips that form the
cladding edges of the panels and which are then proc-
essed by rounding the edges thereof according to the
desired profiles.

[0006] For this purpose, edge-banding machines have
been introduced on the market which are adapted to ap-
ply the cladding edges on the sides of the panels and are
provided with operating units adapted to perform the nec-
essary finishing operations of the same edges.

[0007] Inparticular, edge-banding machines of the uni-
lateral type are known, which are adapted to apply an
edge to one side of the panel at each passage of the
panel through the edge-banding machine.

[0008] More in detail, edge-banding machines of the
known type comprise a support frame provided with a
sliding guide extending between an inlet port and an out-
let port, and driving means (obtained for example with a
sliding belt) adapted to move the panels to advance along
the sliding guide from the inlet port to the outlet port.
[0009] The edge-banding machine further comprises
a storage station adapted to accommodate an edging
tape to be applied to the panels and which will form the
cladding edge. More specifically, such storage station
comprises a rotatable support which carries the wrapped
edging tape and is operable to rotate to unwrap the edg-
ing tape along the sliding lane to apply the edging tape
to the side of the panel.

[0010] The edge-banding machine comprises a grind-
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ing unit placed along the sliding lane downstream of the
inlet port and provided with one or more cutters adapted
to acton the side of the panel to eliminate the irregularities
thereof.

[0011] The edge-banding machine also comprises a
gluing unit located downstream of the grinding group and
adapted to deposit a layer of glue (e.g. heat-melting type)
on the side of the panel and compress, by means of two
or more rollers, the edging tape on the layer of glue for
gluing the tape to the side of the panel. The grinding unit
is provided with a cutting tool adapted to cut the edging
tape at the rear end of the panel.

[0012] The edging tape glued to the panel using the
above gluing unit has a greater length than the panel and
a greater width than the thickness of the same panel, so
that the edging tape protrudes with respect to the ends
and the longitudinal sides of the side of the panel.
[0013] The edge-banding machine further comprises
an end milling unit arranged downstream of the gluing
unit and provided with a circular saw adapted to cut the
portions of the edging tape that protrude beyond the ends
of the side of the panel, linearly cutting the edging tape
ends substantially flush with the ends of the side of the
panel.

[0014] The edge-banding machine also comprises a
trimming unit arranged downstream of the end milling
unit and adapted to cut the portions of the edging tape
that protrude beyond the longitudinal sides of the side of
the panel.

[0015] The edge-banding machine also comprises a
rounding unit arranged downstream of the trimming unit
and provided with a cutter adapted to round the ends of
the edging tape for seamlessly connecting the outer sur-
face of the edging tape with the adjacent orthogonal side
of the panel.

[0016] In particular, the cutter of the rounding unit is
peripherally provided with multiple cutting teeth, each of
which has an arched profile with a radius of curvature
equal to the thickness of the edging tape for properly
joining the two sides at 90 degrees of the panel.

[0017] Operationally, with reference to unilateral edge-
banding machines, it is necessary to perform a passage
of the panel through the machine operating units for each
side of the panel.

[0018] More in detail, in each passage, an operator
must introduce the panel into the edge-banding machine
at the inlet port of the latter, in such a way that the driving
means of the edge-banding machine move the panel to
the operating units arranged along the sliding lane up to
an outlet port.

[0019] In the first two passages of the panel through
the edge-banding machine, the cladding edges are ap-
plied on the two longitudinal sides of the panel mutually
parallel to and opposite.

[0020] During these firsttwo passages, the end milling
unit is actuated to cut in a rectilinear manner the ends of
the edging tape flush with the ends of the corresponding
side of the panel, while the rounding unit is disabled.
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[0021] In the last two passages of the panel through
the edge-banding machine, the cladding edges are ap-
plied on the two end faces of the panel orthogonal to said
longitudinal sides of the same panel.

[0022] During these last two passages, the end milling
unit is disabled while the rounding unit is actuated to
round the ends of the edging tape applied to the end side
of the panel, in such a way as to seamlessly join the outer
surface of such an edging tape with the outer surface of
the edging tape applied to the adjacent longitudinal side
of the panel.

[0023] The edge-banding machines of known type
briefly described above have proved to be not free from
drawbacks in practice.

[0024] Afirstdrawback ofthe above edge-banding ma-
chines of known type is due to the fact of necessarily
comprising two distinct operating units (the end milling
unit and the rounding unit) for working the ends of the
edges during the first two passages and during the last
two passages of the panel in the edge-banding machine,
with consequent high cost and considerable dimensions
of the same edge-banding machines.

[0025] A further drawback of the above edge-banding
machines of known type is due to the fact that the circular
saw of the end milling unit has a relatively large diameter
(of the order of tens of centimeters) and, therefore, when
it is driven in rotation (at speeds of the order of ten thou-
sand revolutions per minute), the saw edge moves at a
very high tangential speed, thereby generating a strong
and high-pitched noise.

[0026] A further drawback of the above edge-banding
machines of known type is due to the fact that the circular
saw of the end milling unit, when it cuts the edging tape,
produces numerous scraps that are projected into the
air, with consequent danger for the operators, i.e. requir-
ing the installation of protective panels with a consequent
increase of costs of the edge-banding machine.

Disclosure of the invention

[0027] In this situation, the problem underlying the
present invention is therefore that of overcoming the
drawbacks associated with known solutions by providing
a milling device for an edge-banding machine which is
able to perform both end milling operations and rounding
operations of the cladding edges applied to the panel.
[0028] Anotherobjectof the presentinvention is to pro-
vide a milling device for an edge-banding machine which
allows implementing edge-banding machines having a
reduced cost.

[0029] Anotherobjectof the presentinvention is to pro-
vide a milling device for an edge-banding machine which
allows implementing edge-banding machines having
contained overall dimensions.

[0030] Anotherobjectof the presentinvention is to pro-
vide a milling device for an edge-banding machine which
allows implementing relatively noise-free edge-banding
machines.
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[0031] Anotherobjectof the presentinvention is to pro-
vide a milling device for an edge-banding machine which
is constructively simple and cost-effective to implement.
[0032] Anotherobjectof the presentinvention is to pro-
vide a milling device for an edge-banding machine which
is operatively safe and reliable.

Brief description of the drawings

[0033] The technical features of the invention, accord-
ing to the aforesaid aims, can clearly be seen in the con-
tent of the claims below, and its advantages will become
more readily apparent in the detailed description that fol-
lows, made with reference to the accompanying draw-
ings, which illustrate a preferred embodiment, which is
purely exemplary and not limiting, in which:

- figure 1 shows a perspective view of an example of
edge-banding machine in which the milling device
objectofthe presentinvention is intended to be used;

- figure 2 shows a lateral view of the edge-banding
machine shown in figure 1;

- figure 3 shows a perspective view of the milling de-
vice object of the present invention;

- figure 4 shows a top plan view of the milling device
object of the present invention;

- figure 5 shows a perspective view of a detail of the
milling device shown in figures 3 and 4, relating to a
milling head of the milling device itself;

- figure 6 shows a detail of the milling head of the mill-
ing device, relative to a milling tool, according to a
first embodiment of the present invention;

- figure 7 shows a plan view of the milling tool shown
in figure 6;

- figure 8 shows a sectional view of the milling tool
shown in figure 7 along line VIII - VIl in figure 7;

- figure 9 shows a detail of the milling tool shown in
figure 6 relative to a cutting profile of the milling tool
itself;

- figure 10 shows the milling tool arranged in a retract-
ed position for performing an end milling operation
of the cladding edge of the panel;

- figure 11 shows the milling tool arranged in an ad-
vanced position for performing a rounding operation
of the cladding edge of the panel;

- figure 12 shows a portion of the milling tool in retract-
ed position during the end milling operation of the
cladding edge of the panel;

- figure 13 shows a portion of the milling tool in retract-
ed advanced position during the rounding operation
of the cladding edge of the panel;

- figure 14 shows a detail of the milling head of the
milling device, relative to the milling tool, according
to a second embodiment of the present invention;

- figure 15 shows a plan view of the milling tool shown
in figure 14;

- figure 16 shows a sectional view of the milling tool
shown in figure 15 along line XVI - XV1 in figure 15;
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- figure 17 shows a detail of the milling tool shown in
figure 14 relative to the cutting profile of such amilling
tool.

Detailed description of an example of a preferred em-
bodiment

[0034] With reference to the accompanying drawings,
reference numeral 1 indicates as a whole a milling device
object of the present invention.

[0035] The milling device 1 of the invention is intended
to be advantageously mounted on an edge-banding ma-
chine 100 adapted to carry out the application of cladding
edges on panels made, for example, of wood, chipboard,
plywood, MDF (Medium-density fiberboard), etc.

[0036] In particular, each panel P is substantially
shaped as a parallelepiped and has two major faces,
generally coated, parallel and opposite each other and
peripherally connected together by four sides L in twos
parallel which define the thickness of panel P itself.
[0037] Each side L of panel P extends longitudinally
between a front end edge and a rear end edge and is
delimited in width by two longitudinal sides preferably
parallel to each other.

[0038] The edge-banding machine 100 is adapted to
apply a cladding edge B (e.g. PVC, ABS, melamine,
wood, Formica, aluminum, etc.) on one or more sides L
of panel P.

[0039] According to the embodiment shown in figures
1 and 2, the edge-banding machine 100 is in particular
of the unilateral type, being adapted to apply a cladding
edge B to one side only of panel P at every passage of
panel P through the edge-banding machine 100 itself.
[0040] Advantageously, the edge-banding machine
100 comprises a support frame 101 intended to be rested
on the ground and provided with a sliding lane 102 ex-
tending between an inlet port 103 and an outlet port 104,
preferably according to a sliding direction S substantially
rectilinear and in particular horizontal.

[0041] The edge-banding machine 100 further com-
prises feeding means 105 adapted to move panels P to
advance along the sliding lane 102 from the inlet port 103
to the outlet port 104.

[0042] Preferably, the feeding means 105 comprise a
track conveyor belt of conventional type per se, adapted
to advance panels P individually and horizontally, in suc-
cession to each other from the inlet port 103 to the outlet
port 104.

[0043] Advantageously, the edge-banding machine al-
so comprises a storage station 106 adapted to accom-
modate an edging tape to be applied to sides L of panels
P and that will form the cladding edge B of panels P them-
selves. More specifically, such storage station 106 com-
prises arotatable support 107 which carries the wrapped
edging tape (not shown) and is operable to rotate to un-
wrap the edging tape along the sliding lane 102 to apply
the edging tape to side L of panel P.

[0044] The edge-banding machine 100 advanta-
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geously comprises a grinding unit 108, of known type per
se, placed along the sliding lane 102 downstream of the
inlet port 103 and provided with one or more cutters (not
shown) adapted to act on side L of panel P to eliminate
the irregularities thereof.

[0045] The edge-banding machine 100 preferably
comprises a gluing unit 109 placed downstream of the
grinding unit 108 and comprising, in a conventional man-
ner per se, a distribution device adapted to take an ad-
hesive (such as heat-melting) from a containment tank
and depositalayer of such an adhesive on side L of panel
P. The gluing unit 109 is also provided with two or more
rollers adapted to compress the edging tape to the layer
of glue to glue the edging tape to side L of panel P. The
gluingunit 109 is also provided with a cutting tool adapted
to cut the edging tape at the rear edge of side L of panel
P, so that the portion of edging tape glued to side L of
panel P forms a cladding edge B of panel P itself.
[0046] The cladding edge B glued to the corresponding
side L of panel P by the gluing unit 109 has a greater
length than side L of panel P and greater width than the
thickness of panel P itself, so that the cladding edge B
protrudes with respect to the end edges and the sides of
side L of panel P.

[0047] Advantageously, the edge-banding machine
100 also comprises a trimming unit 110, of known type
per se, arranged downstream of the gluing unit 109 and
adapted to cut the portions of the cladding edge B pro-
truding beyond the sides of side L of panel P substantially
flush with the main sides of panel P itself.

[0048] The edge-banding machine 100 may advanta-
geously be provided with further operating units of known
type per se and not described in the present description.
[0049] Advantageously,the edge-banding machine 00
comprises a control unit 100, in particular provided with
a PLC, adapted to control in an automated or semi-au-
tomated manner the operating units 108, 109, 110 of the
edge-banding machine 100 itself.

[0050] The milling device 1 object of the presentinven-
tion is intended to be mounted on the support frame 101
of the edge-banding machine 100 along the sliding lane
102, preferably downstream of the gluing unit 109 and in
particular downstream also of the trimming unit 110.
[0051] Such amilling device 1 can be operated for mill-
ing the portions of the cladding edge B that protrude be-
yond the end edges of the corresponding side L of panel
P, defining two ends E of the cladding edge B substan-
tially aligned with the edges of the corresponding side L
of panel P. In particular, the milling device 1 can be op-
erated for selectively carrying out an end milling opera-
tion or a rounding operation.

[0052] In the end milling operation, the milling device
1is adapted to cut in a substantially straight manner ends
E of the cladding edge B substantially flush with the end
edges of the corresponding side L of panel P, as shown
in particular in the embodiment example in figure 12. In
the rounding operation, the milling device 1 is adapted
to round edges E of the cladding edge B of panel P, in
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such a way as to seamlessly join the outer surface of
such a cladding edge B with the outer surface of the ad-
jacent side L of panel P or, i.e. with the outer surface of
the cladding edge B applied to such adjacent side L, as
described in particular in the embodiment example in fig-
ure 13.

[0053] With reference to the embodiment example
shown in figures 3 and 4, the milling device 1 according
to the present invention comprises a support structure 2
intended to be mounted on the edge-banding machine
100, and in particular intended to be fixed to the support
frame 101 of the edge-banding machine 100 itself.
[0054] The milling device 1 further comprises a milling
head 3 mounted on the support frame 2 and provided
with an operational zone 4 in which the cladding edge B
of panel P advancing along the sliding lane 102 is sus-
ceptible to pass.

[0055] The milling device 1 also comprises a milling
tool 5 mounted on the milling head 3 and comprising a
rotation body 6 provided with a rotation axis X, preferably
orthogonal to the sliding direction S of panels P and in
particular horizontal.

[0056] More in detail, with reference to the examples
shown in figures 6-8 and 14-16, the rotation body 6 of
the milling tool 5 extends along the rotation axis X be-
tween a front side 7 thereof, intended to face towards the
cladding edge B to be worked, and a rear side 8 thereof
facing the direction opposite to the front side 7. Advan-
tageously, the front side 7 and the rear side 8 of the ro-
tation body 6 are substantially orthogonal to the rotation
axis X of the rotation body 6 itself.

[0057] In addition, the rotation body 6 is peripherally
provided with a cutting profile 9 extending around the
rotation axis X between the front side 7 and the rear side
8 and intended to act at the operational zone 4 for milling
the cladding edge B of panel P.

[0058] The milling device also comprises driving
means 10 mechanically connected to the milling tool 5
and 10 drive adapted to bring in rotation the rotation body
6 of the latter about the rotation axis X to allow the cutting
profile 9 of the rotation body 6 to mill the cladding edge
B of panel P.

[0059] Advantageously, the driving means 10 com-
prise a first motor 11, preferably electric, mounted on the
milling head 3 and provided with an output shaft to which
the rotation body 6 of the milling tool 5 is connected to
rotate the rotation body 6 about the rotation axis X, at a
speed of for example 12000 rpm.

[0060] According to the idea atthe basis of the present
invention, the cutting profile 9 of the rotation body 6 of
the milling tool 5 has a section with a rounding section
12 of curved shape with concavity facing towards the
front side 7 of the rotation body 6, and an end milling
section 13, substantially straight and extending between
the rounding section 12 and the front side 7. The above
section of the cutting profile is defined on a section plane
radial and parallel to the rotation axis X and in particular
containing the rotation axis X itself.
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[0061] According to the invention, the milling device 1
comprises handling means 14 mechanically connected
to the milling tool 5 and adapted to move such a milling
tool 5 along the rotation axis X between a retracted po-
sition (shown in the example in figure 10) and an ad-
vanced position (shown in the example in figure 11).
[0062] According to the example in figure 10 and 12,
when the milling tool 5 is in the retracted position, the
end milling section 13 of the cutting profile 9 of the rotation
body 6 is arranged in the operational zone 4 to act on
the cladding edge B of panel P to linearly cut end E of
such a cladding edge B, so as to carry out the above end
milling operation.

[0063] In particular, when the milling tool 5 is in the
retracted position, the rounding section 12 is arranged
outside the operational zone 4 not to go in contact with
the cladding edge B of panel P. According to the example
in figure 11 and 13, when the milling tool 5 is in the ad-
vanced position, the rounding section 12 of the cutting
profile 9 of the rotation body 6 is arranged in the opera-
tional zone 4 to act on the cladding edge B of panel P to
round end E of the cladding edge B itself, so as to carry
out the above rounding operation.

[0064] in this way, the subject milling device 1 is able
to perform both end milling operations and rounding op-
erations, avoiding the use of two separate end milling
and rounding units in the edge-banding machine 100,
with consequent reduction in costs and dimensions of
the edge-banding machine 100 itself.

[0065] Advantageously, the rotation body 6 of the mill-
ing tool 5 is peripherally provided with a plurality of teeth
15 arranged around the rotation axis X and on which said
cutting profile 9 is formed.

[0066] In particular, each tooth 15 is provided with a
corresponding section with the rounding section 12 and
the end milling section 13.

[0067] Preferably, the rotation body 6 is provided with
a central hub 16 connected to the output shaft of the first
motor 11 and from which teeth 15 extent radially.
[0068] Suitably, the rotation body 6 of the milling tool
5 is made of a rigid material, preferably metal, such as
steel (such as HSS), sintered metal, etc.

[0069] Advantageously, with reference to the embod-
iment shown in figures 8 and 9, the end milling section
13 of the cutting profile 9 of the rotation body 6 of the
milling tool 5 develops between a first end 17, suitably
arranged at the front side 7 of the rotation body 6, and a
second end 18 connected to the rounding section 12.
[0070] According to a first embodiment of the present
invention shown in figures 6-9, the section of the cutting
profile 9 is provided with a joining section 32 fitting con-
necting the rounding section 12 and the second end 18
of the end milling section 13.

[0071] Advantageously, with reference to the example
shown in figure 9, said joining section 32 is inclined with
respect to the rotation axis X of the rotation body 6, ex-
tending in approach to the rotation axis X from the round-
ing section 12 towards the end milling section 13.
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[0072] In particular, the joining section 32 is inclined
with respect to the rotation axis X of the rotation body 6
by ajoining angle p of between 6° and 10°, and preferably
of about 8°. Advantageously, the joining section 32 is
substantially straight and in particular has a length of
about 1 mm and 3 mm and preferably of about 1 mm.
[0073] According to a second embodiment of the in-
vention shown in figures 14-17, the second end 18 of the
end milling section 13 of the section of the cutting profile
9 is seamlessly joined to the rounding section 12.
[0074] Advantageously, the end milling section 13 of
the cutting profile 9 is inclined with respect to the rotation
axis X of the rotation body 6 by an end milling angle a. of
between 0° and 15°, and preferably greater than 0°.
[0075] Inparticular, the end milling section 13 develops
from its first end 17 to its second end 18 away from the
rotation axis X with inclination equal to said end milling
angle a.

[0076] The above end milling angle o (in particular
greater than 0°) prevents the end milling section 13 of
the cutting profile 9 of the milling tool 5 from going into
contact with the main side of panel P during the milling
operations, preventing damage to such a main side.
[0077] Accordingtothefirstembodimentof the present
invention, shown in particular in the example in figure 9,
the end milling angle o is of between 0° and 3° and is
preferably greater than 0° and, in particular, equal to
about 1°.

[0078] According to the second embodiment of the
present invention, shown in particular in the example in
figure 17, the end milling angle a is of between 6° and
10° and is preferably equal to about 8°.

[0079] Preferably, the end milling section 13 of the cut-
ting profile 9 has a length of at least about 5 millimeters
and in particular of between about 5 mm and 6 mm.
[0080] Advantageously, with reference to the embod-
iment shown in figures 3 and 4, the support structure 2
of the milling device 1 comprises a translation guide 19
orthogonal to the rotation axis X of the milling tool 5, and
in particular parallel to the sliding direction S of the sliding
lane 102 along which they panels P to be edged advance.
[0081] The milling device 1 comprises a movable car-
riage 20 slidably mounted on the translation guide 19 and
carrying said milling head 3 mounted.

[0082] The milling device 1 also comprises a second
motor (not shown) mounted on the support structure 2
and mechanically connected to the movable carriage 20
to actuate the latter to slide along the translation guide
19. In particular, the second motor is connected to the
movable carriage 20 through flexible transmission
means, which advantageously consist of a chain
wrapped as a ring on a driving wheel, a tension wheel
and two return wheels.

[0083] The second motor advantageously consists of
an asynchronous motor and is controlled by an inverter
connected to the control unit of the edge-banding ma-
chine 100 having an electronic positioning system which
allows controlling the rotation of the rotor of the second
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motor, and thus ultimately that allows controlling the po-
sition of the movable carriage 20 (and thus of the milling
head 3) along the translation guide 19.

[0084] Preferably,the handling of panels P by the feed-
ing means 105 of the edge-banding machine 100 is as-
sisted by an encoder, also connected to the control unit
and able to produce a pulse signal capable of controlling
the inverter of the second motor so that the movable car-
riage 20 moves perfectly synchronized with panels P.
Accordingly, the second motor controls the translation of
the milling head 3 at the same speed as panels P to follow
the latter in their stroke along the sliding lane 102 of the
edge-banding machine 100.

[0085] Advantageously, the milling head 3 is rotatably
mounted on the movable carriage 20, via a tilting shaft
21, around a transversal axis Y orthogonal to the trans-
lation guide 19 and parallel to the rotation axis X of the
milling tool 5.

[0086] Preferably, the milling device 1 comprises a
third motor 22 integral with the movable carriage 20, me-
chanically connected to the milling head 3 for controlling
the latter to rotate around the tilting shaft 21, and electri-
cally coupled with the second motor to synchronize ac-
cording to predetermined operational steps the rotation
of the milling head 3 with its translation along the trans-
lation guide 19 above the movable carriage 20.

[0087] In particular, the third motor 22 consists of a
reduction unit with worm screw controlled by an inverter
connected to the control unit of the edge-banding ma-
chine 100 and provided with a pulse positioner for a cor-
rect angular positioning of the milling head 3.

[0088] Advantageously,inorderto keep the milling tool
5 during the milling of the cladding edges B of panel P
constantly at a precise distance from edges B, the milling
head 3 comprises afrontcoupler 23 and avertical coupler
24, the latter consisting in particular of an idle disc free
to rotate with axis parallel to the rotation axis X of the
rotation body 6 of the milling tool 5.

[0089] Preferably, the milling head 3 comprises actu-
ating means 25, 26 adapted to keep the two couplers 23,
24 constantly resting onto panel P and thus ensure the
correct working position of the milling tool 5.

[0090] Inparticular, the milling device 1is provided with
a support 27 fixed to the tilting shaft 21 and provided with
a coupling guide 28, orthogonal to the tilting shaft 21 and
to the translation guide 19, and on which coupling guide
28 the milling head 3 is slidably mounted.

[0091] The actuating means 25, 26 advantageously
comprise a first pneumatic actuator 25 which is mounted
on support 27 and is actuated by the control unit to move
the milling head 3 along the coupling guide 28 up to push
the vertical coupler 24 in abutment on the main side of
panel P.

[0092] The actuating means 25, 26 advantageously
comprise a second pneumatic actuator 26 to move the
front coupler 23 transversely with respect to the sliding
direction S of panel P up to bringing such front coupler
23 in abutment against the cladding edge B of panel P
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itself.

[0093] Advantageously, the milling head 3 comprises
a supportbody 29 mechanically connected to the support
structure 2 of the milling device 1 and provided with a
positioning guide substantially straight and parallel to the
rotation axis X of the rotation body 6 of the milling tool 5.
[0094] In particular, the support body 29 of the milling
head 3 is slidably mounted on the coupling guide 28 of
support 27 of the milling device 1.

[0095] Moreover, the milling head 3 comprises a dis-
placementbody 30 slidably constrained to the positioning
guide of the support body 29 and carrying the milling tool
5 rotatably mounted around the rotation axis X.

[0096] In particular, the above displacement body 30
carries mounted the first motor 11 of the driving means
10 adapted to bring in rotation the rotation body 6 of the
milling tool 5.

[0097] The handling means 14 of the milling device 1
are connected to the displacement body 30 and are de-
signed to displace the latter along the positioning guide
of the support body 29 for moving the milling tool 5 be-
tween the retracted position and the advanced position.
[0098] Preferably, the handling means 14 comprise a
linear actuator 31, in particular pneumatic, mounted on
the support body 29 of the milling head 3 and connected
to the displacement body 30 to move the latter along the
positioning guide.

[0099] According to a different embodiment, the han-
dling means 14 may comprise an electric motor or an
electromagnet.

[0100] According to an embodiment variant of the
present invention, the handling means 14 are arranged
to move along the rotation axis X the support structure 2
of the trimmer head milling device 1 or support 27 of the
milling head 3 in order in both cases to move the milling
tool 5 between the retracted position and the advanced
position.

[0101] An object of the present invention is also an
operation method of a milling device 1 of the type de-
scribed above.

[0102] Hereinafter, for simplicity of description, refer-
ence will be made to the same nomenclature introduced
thus far, although it is to be understood that the present
method can also be achieved with devices not provided
with all the features above.

[0103] The method object of the present invention pro-
vides for actuating the rotation body 6 of the milling tool
5 to rotate about the rotation axis X, in particular by the
driving means 10 of the milling device 1.

[0104] The method also provides for positioning the
milling tool 5, selectively, in the retracted position or in
the advanced position, in particular by the handling
means 14 of the milling device 1.

[0105] Withreferencetothe exampleinfigure 12, when
milling tool 5 is in the retracted position, the rotation body
6 acts on the cladding edge B of panel P with the end
milling section 13 of the cutting profile 9 for linearly cutting
one end E of the cladding edge B itself, in order to carry
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out an end milling operation of the cladding edge B.
[0106] In particular, when the milling tool 5 is in the
retracted position, the rounding section 12 of the cutting
profile 9 of the rotation body 6 is arranged outside the
operational zone 4 of the milling head 3 not to go in con-
tact with the cladding edge B of panel P.

[0107] Withreferencetothe exampleinfigure 13, when
milling tool 5 is in the advanced position, the rotation body
6 acts on the cladding edge B of panel P with the rounding
section 12 of the cutting profile 9 for rounding end E of
the cladding edge B itself, thus carrying out a rounding
operation of the cladding edge B.

[0108] In particular, the above method is carried out in
an edge-banding operation of panel P preferably ob-
tained by the edge-banding machine 100.

[0109] This method allows carrying out an end trim-
ming step of the cladding edge B of panel P or a rounding
step of the cladding edge B, depending on the position
(retracted or advanced, respectively) controlled to the
milling tool 5.

[0110] Operationally, the edge-banding process pro-
vides for passing panel P through the edge-banding ma-
chine 100 from the inlet port 103 to the outlet port 104 of
the latter along the sliding lane 102. At each passage of
panel P, the operating units 108, 109, 110 of the edge-
banding machine 100 apply a cladding edge B to one of
sides L of panel P.

[0111] More in detail, in each passage, an operator
must introduce panel P into the edge-banding machine
100 at the inlet port 103 of the latter, in such a way that
the feeding means 105 of the edge-banding machine 100
advance panel P along the sliding lane 102 of the same
edge-banding machine 100.

[0112] The edge-banding process advantageously
comprises a step of grinding side L of panel P to be edge-
banded, by means of the above grinding unit 108 of the
edge-banding machine, in order in particular to eliminate
irregularities on side L.

[0113] A gluing step is then provided for a portion of
the edging tape on side L of panel P, in particular obtained
through the above gluing unit 109, in such a way as to
attach a cladding edge B to side L of panel P.

[0114] In particular, the cladding edge B applied in this
gluing step protrudes beyond the end edges and beyond
the sides of side L of panel P.

[0115] Advantageously, the edge-banding process
comprises, in particular after the gluing step, a trimming
step, obtained in particular through the trimming unit 110
of the edge-banding machine 100, to remove the portions
of the cladding edge B protruding from the sides of side
L of panel P.

[0116] The edge-banding process includes a trimming
step for linearly trimming the cladding edge B at the end
edges of panel P, and/or a rounding step of the cladding
edge B to perform an angular joining and rounding
processing and at the end edges of panel P.

[0117] Such end trimming and rounding steps are both
carried out by the milling device 1 by the operation meth-
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od object of the present invention.

[0118] Functionally, a photocell detects the arrival of
panel P at the milling device 1, notifying it to the control
unit of the edge-banding machine 100, which actuates
the milling device 1.

[0119] More in detail, the control unit controls the driv-
ing means 10 (and in particular the first motor 11) to bring
in rotation the rotation body 6 of the milling too01 5 of the
milling device 1.

[0120] Moreover, the control unit controls the second
motor of the milling device 1 to actuate the movable car-
riage 20 (with the milling head 3 thereon) to slide along
the translation guide 19 to follow panel P advancing along
the sliding lane 102.

[0121] Inaddition, the control unit controls the third mo-
tor 22 of the milling device 1 to bring in rotation the milling
head 3 at the front end edge of side L of panel P so that
the milling tool 5 cuts the cladding edge B at such a front
edge.

[0122] The control unit then controls the milling device
1 to work the cladding edge B at the rear end edge of
side L of panel P, through movements of translation and
rotation of the milling head 3 similar to those described
above for the processing of the front end edge of side L
of panel P.

[0123] The activation of the (rotation and translation)
movements of the milling head 3 to perform processing
at the rear end edge is achieved due to a sensor con-
nected to the control unit that detects the length of panel
P and therefore allows knowing when the latter has gone
past the milling device 1.

[0124] If the edge-banding process involves perform-
ing the end milling step, the milling device 1 is set, in
particular through the control unit controlled by the oper-
ator, to arrange the milling tool 5 in said retracted position
in order to cut the cladding edge B by the (straight) end
milling section 13 of the cutting profile 9 of the rotation
body 6 of the milling device 5.

[0125] If the edge-banding process involves perform-
ing the rounding step, the milling device 1 is set, in par-
ticular through the control unit controlled by the operator,
to arrange the milling tool 5 in the advanced position in
order to cut the cladding edge B by the (arched) rounding
section 12 of the cutting profile 9 of the rotation body 6
of the milling device 5.

[0126] In particular, the operation method of the milling
device 1 can provide for setting or set the latter to carry
out a rounding operation of the cladding edge B at the
front edge of side L of panel P and an end trimming op-
eration of the cladding edge B at the rear edge of side L
of panel P, or vice versa.

[0127] Theinvention thus conceived thus achieves the
intended purposes.

Claims

1. Milling device (1) for edge-banding machine, which
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comprises:

- a support structure (2) intended to be mounted
on an edge-banding machine (100);

- a milling head (3) mounted on said support
structure (2) and provided with an operational
zone (4) in which a cladding edge (B) of a panel
(P) is susceptible of passing;

- a milling tool (5) mounted on said milling head
(3) and comprising a rotation body (6), which is
provided with a rotation axis (X), it extends with
respect to said rotation axis (X) between a front
side (7) and a rear side (8), and it is provided
peripherally with a cutting profile (9) developing
around said rotation axis (X), extending between
said front side (7) and said rear side (8) and in-
tended to act at said operational zone (4) thereof
to mill the cladding edge (B) of said panel (P);
- driving means (10) mechanically connected to
said milling tool (5) and adapted to bring said
rotation body (6) into rotation around said rota-
tion axis (X);

said milling device (1) being characterized in that
the cutting profile (9) of said rotation body (6) is pro-
vided with a section, defined on aradial section plane
and parallel to said rotation axis (X), having a round-
ing section (12), of arched shape with the concavity
facing towards said front side (7), and a straight end
milling section (13) extending between said rounding
section (12) and said front side (7);

said milling device (1) comprising handling means
(14) mechanically connected to said milling tool (5)
and arranged to move said milling tool (5) along said
rotation axis (X) between:

- a retracted position, in which the end milling
section (13) of the cutting profile (9) of said ro-
tation body (6) is arranged in said operational
zone (4) to act on the cladding edge (B) of said
panel (P) to linearly cut one end (E) of said clad-
ding edge (B),

- and an advanced position, in which the round-
ing section (12) of the cutting profile (9) of said
rotation body (6) is arranged in said operational
zone (4) to act on the cladding edge (B) of said
panel (P) to round the end (E) of said cladding
edge (B).

Milling device (1) according to claim 1, character-
ized in that the end milling section (13) of said cutting
profile (9) is inclined with respect to said rotation axis
(X) by an end milling angle (a) comprised between
0° and 15°.

Milling device (1) according to claim 2, character-
ized in that said end milling angle (o) is comprised
between 0° and 3°.
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Milling device (1) according to claim 2, character-
ized in that said end milling angle (o) is comprised
between 6° and 10°.

Milling device (1) according to any one of the pre-
ceding claims, characterized in that the section of
said cutting profile (9) is provided with a connecting
section (32) placed in connection between said
rounding section (12) and said end milling section
(13) and inclined with respect to said rotation axis
(X) extending towards said rotation axis (X) from said
rounding section (12) to said end milling section (13).

Milling device (1) according to claim 5, character-
ized in that said connecting section (32) is inclined
with respect to said rotation axis (X) by a connecting
angle (o) comprised between 6° and 10°.

Milling device (1) according to claim 5 or 6, charac-
terized in that said connecting section (32) is
straight.

Milling device (1) according to any one of the pre-
ceding claims, characterized in that the end milling
section (13) of said cutting profile (9) is at least 5
millimeters in length.

Milling device (1) according to any one of the pre-
ceding claims, characterized in that the rotation
body (6) of said milling tool (5) is peripherally provid-
ed with a plurality of teeth (15) arranged around said
rotation axis (X) and on which teeth (15) said cutting
profile is obtained (9).

Milling device (1) according to any one of the pre-
ceding claims, characterized in that said milling
head (3) comprises:

- a support body (29) mechanically connected
to said support structure (2) and provided with
a positioning guide substantially straight and
parallel to said rotation axis (X);

- a displacement body (30) slidably constrained
to said positioning guide and carrying said mill-
ing tool (5) mounted rotatably around said rota-
tion axis (X);

said handling means (14) being connected to said
displacement body (30) and being designed to dis-
place said displacement body (30) along said posi-
tioning guide to move said milling tool (5) between
said retracted position and said advanced position.

Milling device (1) according to any one of the pre-
ceding claims, characterized in that said handling

means (14) comprise at least a linear actuator (31).

Milling device (1) according to any one of the pre-
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ceding claims, characterized in that:

- said support structure (2) comprises a transla-
tion guide (19) orthogonal to the rotation axis (X)
of that said milling tool (5);

- said milling device (1) comprises a movable
carriage (20) slidably mounted on said transla-
tion guide (19) and carrying said milling head (3)
mounted;

- said milling device (1) comprises a second mo-
tor mounted on said support structure (2) and
mechanically connected to said movable car-
riage (20) to actuate said movable carriage (20)
to slide along said translation guide (19);

- said milling head (3) is rotatably mounted on
said movable carriage (20), via a tilting shaft
(21), around a transversal axis (Y) orthogonal
to said translation guide (19) and parallel to the
rotation axis (X) of said milling tool (5);

- said milling device (1) comprises a third motor
(22) mounted on said movable carriage (20),
mechanically connected to said milling head (3)
to control said milling head (3) to rotate around
said transversal axis (Y), and electrically cou-
pled with said second motor so as to synchro-
nize the rotation of said milling head (3) around
said transversal axis (Y) with the translation of
said milling head (3) along said translation guide
(19) above said movable carriage (20).

13. Edge-banding machine (100), comprising:

- a support frame (101) provided with a sliding
lane (102) extending between an inlet port (103)
and an outlet port (104);

- advancement means (105) designed to move
panels (P) panels to advance along said lane
(102) from the inlet port (102) to the outlet port
(104); each said panel (P) being provided with
two main faces parallel and opposite to each
other and connected together along the perim-
eter on four sides (L), each said side (L) extend-
ing longitudinally between a front end edge and
arear end edge and being delimited in width by
two longitudinal parallel sides;

- a gluing unit (109) mounted on said support
frame (101) along said sliding lane (102) and
designed to glue an edging tape on one of said
sides (L) of said panel (P) to form a cladding
edge (B);

- a trimming unit (110) arranged downstream of
said gluing unit (109) and designed to cut the
portions of said cladding edge (B) protruding be-
yond the sides of the side (L) of said panel (P);
- a milling device (1) according to any one of the
preceding claims, mounted on the supportframe
(101) of that said edge-banding machine (100)
along said sliding lane (102) downstream of said
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gluing unit (109), and designed to mill the por-
tions of said cladding edge (B) which protrude
beyond the end edges of the corresponding side
(L) of said panel (P), thereby defining two ends
(E) of said cladding edge (B) aligned with the 5
edges of the corresponding side (L) of said panel

(P).

14. Operation method of a milling device (1) according
to any one of the preceding claims from 1to 12, such 70
method providing for:

- the operation of the rotation body (6) of said
milling tool (5) to rotate around said rotation axis

(X); 15
- selective positioning of said milling tool (5):

- in a retracted position, in which said rota-

tion body (6) of said milling tool (5) acts on
said cladding edge (B) with the end milling 20
section (13) of said cutting profile (9), to lin-
early cut one end (E) of said cladding edge

B),

- in an advanced position, in which the ro-
tation body (6) of said milling tool (5) acts 25
on said cladding edge (B) with the rounding
section (12) of said cutting profile (9), to
round the end (E) of said cladding edge (B).

15. Operation method according to claim 14, character- 30
ized in that, when said milling tool (5) is in said re-
tracted position, the rounding section (12) of the cut-
ting profile (9) of said rotation body (6) is arranged
outside the operational zone (4) of said milling head
(3). 35
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