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(54) Milling apparatus

(57)  Anapparatus for milling an object (2) comprises
a cutting unit (55), a further cutting unit (56) and driving

means (25) for moving said cutting unit (55) and said
further cutting unit (56) with respect to one another along
a movement direction (A2).
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Description

[0001] Theinventionrelatestoanapparatus formilling,
in particular for rounding a rim of a panel.

[0002] A laminar edge-finishing element can be ap-
plied to one or more sides of panels made of wood or
composite wood-based material or the like. The edge
element is milled so as to round or chamfer the rims of
the edge element and thus eliminate possible sharp rims.
[0003] An apparatus is known for rounding a rim of a
panel comprising a milling unit that has a miller arranged
for removing from the edge element the excess of mate-
rial, and a rotation device, arranged for rotating the miller.
The apparatus further comprises a feeler pin roller, which
is coaxial with the miller, by means of which the miller is
guided to follow the profile of the panel.

[0004] The miller comprises cutting elements, which
have a specific cutting profile and which cut the edge
element on the basis of the cutting profile thereof, i.e. the
cutting elements cut from the edge element, and there-
fore also from the panel, parts of the rim of the edge
element so that the profile of the rim corresponds to the
cutting profile.

[0005] A drawback of such an apparatus is that if it is
necessary to obtain a rim having a profile that is different
from the cutting profile of the miller mounted on the milling
unit, it is necessary to disconnect the miller from the ro-
tation device and replace the miller with a further miller
having the desired cutting profile. This operation signifi-
cantly increases the panel-machining time. Alternatively,
it is possible to reduce the time required to replace the
miller by replacing the whole milling unit, comprising both
the rotation device and the miller and replacing the milling
unit with a further milling unit provided with a further ro-
tation device that is the same as the previous rotation
device and with a further miller having the desired cutting
profile. Inthis case a useris forced to purchase two milling
units, each of which comprising a rotation device and a
miller having the desired cutting profile. Further, in order
to enable the user to proceed with the replacement op-
eration of the milling unit, it is necessary to misalign the
feeler pinroller, consequently extending the replacement
operation.

[0006] A further apparatus is known for rounding a rim
of a panel comprising a miller, which has cutting elements
units, each unit is positioned at a specific radius of the
miller and has a specific cutting profile. In such an appa-
ratus it is thus possible to change the cutting profile with-
out replacing the miller.

[0007] A drawback of this apparatus is that each unit
requires a corresponding feeler pin roller. In this manner
the apparatus has to comprise a plurality of feeler pin
rollers, each of which is used for a specific unit. The ap-
paratus may comprise an automatic change device that
changes the feeler pin roller whenever the unit is
changed, so as to drive the feeler pin roller that corre-
sponds to the unit operating at that moment. The appa-
ratus, due to the complexity thereof, thus has high pur-
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chasing and maintenance costs.

[0008] An object of the invention is to improve appa-
ratuses for rounding a rim of a panel.

[0009] A further object of the invention is to make an
apparatus for milling in which it is possible to vary the
cutting profile of the miller and which is constructionally
simpler and therefore less costly with respect to known
apparatuses. According to the invention an apparatus is
provided for milling an object comprising a cutting unit
and a further cutting unit characterised in that said ap-
paratus further comprises driving means for moving said
cutting unit and said further cutting unit with respect to
one another along a movement direction.

[0010] Owing to the invention, it is possible to obtain
an apparatus for rounding a rim of a panel in which it is
possible to vary the cutting profile in a simple manner.
The driving means moves alternatively one of the two
cutting units towards the rim, the two cutting units may
thus interact on the rim alternatively and without an op-
erator needing to remove manually one of the two cutting
units. Itis further possible to obtain an apparatus in which
it is not necessary to replace a feeler pin roller each time
that the cutting profile is changed. In fact, the two cutting
units can be arranged at the same distance from the ro-
tation axis, inasmuch as the driving means mutually
move the cutting unit and the further cutting unit along a
movement direction that substantially coincides with the
rotation axis. Consequently, the distances of the cutting
unit and of the further cutting unit from the rotation axis
are equivalent and the feeler pin roller can thus be used
for both cutting units.

[0011] Theinvention can be better understood and im-
plemented with reference to the attached drawings that
illustrate an embodiment thereof by way of non-limiting
example, in which:

Figure 1 is a front view of an apparatus during an
operating configuration;

Figure 2 is a view of the apparatus like that in Figure
1, during a further operating configuration;

Figure 3 is a partially exploded perspective view of
a part of the apparatus;

Figure 4 is a plan and schematic view of a panel and
of the apparatus.

[0012] Figures 1 and 2 show an apparatus 1 for milling
an edge element 2 that has been applied to a panel 3.
[0013] The edge element 2 has a height and a length
that is greater than the thickness and respectively of the
length of the panel 3. Itis thus necessary to trim the edge
element 2, i.e. separate from the edge element 2, and
thus from the panel 3, those edge element parts that pro-
trude from the profile of the section of the panel 3. Further,
during trimming the rims of the edge element 2 are round-
ed so that the panel 3 does not have sharp rims.
[0014] Figure 4 shows the panel 3, which is moved by
moving means that is not shown, along a movement di-
rection A1 substantially arranged according to a preva-
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lent dimension of the edge element 2. At the edge ele-
ment 2 there is positioned an apparatus 1, which is ar-
ranged on the side opposite the panel 3 with respect to
the edge element 2. As shown in Figure 1, the moving
means defines a supporting plane P on which the panel
3 is moved. The apparatus 1 is arranged for interacting
with a portion 4 of the edge element 2 arranged at a rim
of the edge element 2, which is arranged near the sup-
porting plane P and extends along the movement direc-
tion A1. The apparatus 1 comprises a rotation device 5,
comprising a motor, for example an electric motor. The
rotation device 5 is arranged for rotating a shaft 6 around
a rotation axis C, which is substantially perpendicular to
the movementdirection A1. The apparatus 1 further com-
prises a cutting unit 55, comprising a supporting body 7,
shown in Figure 3. The supporting body 7 has a central
body 10 having a substantially disc shape in the centre
of which there is provided a hole 8, shaped so that the
supporting body 7 can be inserted onto the shaft 6. The
supporting body 7 is fixed to an end zone 20 of the shaft
6 by connecting means, which is not shown, so that the
rotation device 5 can rotate the supporting body 7 around
the rotation axis C. The connecting means may comprise
keys, a first part of which is received inside cavities 9,
obtained on the supporting body 7 at the hole 8. The keys
further comprise a second part that is on the other hand
received inside further cavities that are not shown, ob-
tained on the shaft 6. The keys are maintained in position
by a washer 48, fixed to the shaft 6 through a screw that
is received in a threaded hole 49, obtained in the end
zone 20. From a lateral external surface 18, which sur-
rounds the central body 10, a plurality of projecting ele-
ments 11 project radially that are arranged at equivalent
angular distances. The cutting unit 55 further comprises
a plurality of cutting elements 12. Each cutting element
12 is fixed to the respective projecting element 11, in
particular part of a first face 13 of the cutting element 12
adheres to a face of the projecting element 11, through
fixing means which is not shown. The cutting elements
12 have a cutting profile 14 and during rotation of the
supporting body 7, cut the portion 4 according to the cut-
ting profile 14. In particular the supporting body 7 rotates
around the rotation axis C according to a rotation direction
R1, so that during rotation, the portion 4 interacts exclu-
sively with the cutting elements 12. Each projecting ele-
ment 11, in fact, being arranged successively according
to the rotation direction R1 to the respective cutting ele-
ment 12, does not come into contact with the portion 4.
The apparatus 1 further comprises a further cutting unit
56, comprising a further supporting body 15. The further
supporting body 15 has a further central body 16 having
a substantially ring shape, in the centre of which there is
provided a further hole 17 of greater dimensions than the
hole 8. In this manner also the further supporting body
15 can be inserted on the shaft 6, so as to be positioned
between the supporting body 7 and the rotation device
5 along the direction A2. From a peripheral zone 54 of
the further central body 16, thatfaces the supporting body
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7, there projects a plurality of further projecting elements
19. In particular, between the further projecting elements
19 and the further central body 16 there are arranged
connecting elements 21 that project from the peripheral
zone 54 to the supporting body 7 according to the direc-
tion A2. The further projecting elements 19 are thus ar-
ranged in a position upstream of the further central body
16 according to the direction A2 and project radially from
the connecting elements 21. Moreover, the further pro-
jecting elements 19 are arranged at a distance from the
rotation axis C that is greater than the lateral external
surface 18, so that as the further supporting body 15 is
arranged near the supporting body 7, the further project-
ing elements 19 do not interfere with the central body 10
and are arranged so as to face the lateral external surface
18. In particular, the further projecting elements 19 are
arranged on the further supporting body 15 at equivalent
angular distances and are alongside the projecting ele-
ments 11.

[0015] The further cutting unit 56 further comprises a
further plurality of further cutting elements 22. Each fur-
ther cutting element 22 is fixed to the respective further
projecting element 19, in particular, part of a further first
face 23 of the further cutting element 22 adheres to a
further face of the further projecting element 19, through
further fixing means which is not shown. The further cut-
ting elements 22 are functionally configured like cutting
elements 12 and have a further cutting profile 24, which
may be different from the cutting profile 14.

[0016] The supporting body 7 and the further support-
ing body 15 are shaped so that the distance between an
edge 42 of the cutting element 12 and the rotation axis
C is substantially equivalent to the distance between a
further edge 43 of the further cutting element 22 and the
rotation axis C.

[0017] The apparatus 1 further comprises a driving de-
vice 25, arranged for mutually moving the cutting unit 55
and the further cutting unit 56 along the direction A2. In
particular the driving device 25 moves the further sup-
porting body 15 away from and towards the edge element
2. In particular the driving device 25 comprises first driv-
ing means 57, arranged for moving said further cutting
unit 56 towards said edge element 2, and second driving
means 58 arranged for moving said further cutting unit
56 away from said edge element 2.

[0018] The driving device 25 comprises a body 39,
comprising a cylindrical body 26 that is inserted onto the
shaft 6 and positioned between the supporting body 7
and the rotation device 5 along the direction A2. The cy-
lindrical body 26 is not fixed to the shaft 6 and thus does
not rotate together with the shaft 6. A first end zone 27
of the cylindrical body 26 is inserted into the further hole
17 and between the further supporting body 15 and the
first end zone 27 are arranged rolling means, in this case
a bearing 28, so that the cylindrical body 26 rotatably
supports the further supporting body 15. The bearing 28
is maintained in position in the further hole 17 along the
direction A2 through a first axial positioning element 46
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that locks a first part of the bearing 28 on the further
supporting body 15 and a second axial positioning ele-
ment 47 that locks a second parte of the bearing 28 on
the body 39.

[0019] The body 39 further comprises an oblique mov-
able wall 30 that projects from a central zone 29 of the
cylindrical body 26 to the rotation device 5. The movable
wall 30 is oblique to the rotation axis C and is shaped so
as to define a hollow cone shape inserted into the shaft
6. The movable wall 30 has an end 31 in contact with a
frame 32, that is fixed to the rotation device 5 and sur-
rounds the movable wall 30. The first driving means 57
comprises a chamber 33, which is defined by the frame
32 and by the movable wall 30. The chamber 33 is defined
by an internal cylindrical wall 35, which is comprised in
the frame 32 and inserted onto the shaft 6, and an exter-
nal cylindrical wall 34, which is comprised in the frame
32, inserted onto the shaft 6 and has a greater radius
than that of the internal cylindrical wall 35. Between the
shaft 6 and the internal cylindrical wall 35 there is ar-
ranged a second end zone 36 of the cylindrical body 26.
In the internal cylindrical wall 35 there are hollows in
which gaskets 45 are inserted that, by acting on the end
zone 36, ensure the seal of the chamber 33. At the end
31 there is a further hollow, into which there is inserted
a further gasket 44, which, by acting on the external cy-
lindrical wall 34, further ensures the seal of the chamber
33. The chamber 33 is further defined by a bottom wall
37, comprised in the frame 32 and arranged near the
rotation device 5, and by the movable wall 30 which is
arranged upstream of the bottom wall 37 according to
the direction A2. The first driving means 57 further com-
prises a device, which when it is driven feeds a pressu-
rised fluid to the chamber 33 through a conduit 38 ob-
tained in the frame 32 and that leads onto the bottom
wall 37. When the device is driven, the fluid then enters
the chamber 33, and exerts a pressure on the movable
wall 30. In this way the body 39 is moved according to a
direction opposite the direction A2.

[0020] The second drivingmeans 58 comprises elastic
means 40, for example a spring, arranged according to
the direction A2. The elastic means 40 is fixed to an abut-
ting wall 41, fixed to the external cylindrical wall 34 and
acts on the end 31 according to the direction A2.
[0021] The apparatus 1 further comprises a moving
device, which is not shown, for example a pneumatic
actuator, arranged for moving the rotation device 5 along
the direction A2. The moving device thus moves along
the direction A2 both the cutting unit 55 and the further
cutting unit 56.

[0022] During operation the apparatus 1 can thus as-
sume a first operating configuration X1, shown in Figure
1, in which the second driving means 58 is driven. In the
first operating configuration X1, when the rotation device
5 rotates the shaft 6, the cutting elements 12 interact with
the portion 4, thus rounding the rim of the edge element
2 according to the cutting profile 14. The further cutting
elements 22 are in fact more retracted than the portion
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4 of the cutting elements 12 along the direction A2, so
as not to interact with the portion 4. The position of the
further supporting body 15, to which the further cutting
elements 22 are associated, is in fact determined by the
body 39 that is maintained in a retracted position by elas-
tic means 40. In particular, the elastic means 40 main-
tains a part 42 of the movable wall 30 abutting on a further
part of the internal cylindrical wall 35.

[0023] If a user wishes to replace the cutting profile 14
with the further cutting profile 24, the apparatus 1 is ar-
ranged in the second operating configuration X2 owing
to the first driving means 57. Initially the moving device
moves the rotation device 5 according to the direction
A2, so as to move away the supporting body 7, and thus
the cutting elements 12, from the edge element 2.
[0024] The first driving means 57 is thus driven and
the device then feeds the pressurised fluid into the cham-
ber 33, which pressurised fluid then, by acting on the
movable wall 30, moves the movable wall 30, and con-
sequently the body 39, to the supporting body 7 along
the direction A2. In this manner the further supporting
body 15, by moving together with the body 39, is moved
along the direction A2 toward the portion 4, so that the
further cutting elements 22 jut out with respect to the
cutting elements 12 and are in contact with the edge el-
ement 2.

[0025] During advancing, the further supporting body
15is guided to the correct potion through centring means
59. The centring means 59 comprises a conical centring
surface 50, obtained in a zone of the supporting body 7
that faces the further supporting body 15. The conical
centring surface 50 interacts with a complementary con-
ical surface 51 obtained on an edge of the further hole
17. In particular, when the apparatus 1 assumes the sec-
ond operating configuration X2, the complementary con-
ical surface 51 interacts in a shapingly coupled manner
with the conical centring surface 50 enabling the further
supporting body 15to be positioned correctly. In this man-
ner, in the second operating configuration X2, the further
cutting elements 22 interact with the portion 4. In partic-
ular, when the rotation device 5 rotates the shaft 6, the
supporting body 7 is rotated, without the cutting elements
12 interacting with the portion 4. The supporting body 7
rotates and comes into contact with the further supporting
body 15, thatis inthis mannerrotated inturn. In particular,
a second face 52 of a cutting element 12, opposite the
first face 13, comes into contact with a further face 53 of
the further projecting element 19, as the further projecting
element 19 being positioned in succession on the cutting
element 12 according to the rotation direction R1. In this
manner the further projecting elements 19, rotating ac-
cording to the rotation direction R1, round the rim of the
edge element 2 according to the further cutting profile
24, different from the cutting profile 14.

[0026] If a user wishes to return to using the cutting
profile 14, the second driving means 58 returns the ap-
paratus to the first operating configuration X1. Initially,
the first driving means 57 is disconnected, in particular
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the fluid exits the chamber 33 so that the pressure acting
on the movable wall 30 decreases. The elastic means
40 then moves the body 39 according to the direction A2,
the further cutting unit 56 then moves away from the edge
element 2, so that the cutting elements 12 are nearer the
portion 4 than the further cutting elements 22. Subse-
quently the moving device moves the rotation device 5
according to a direction opposite the direction A2, so as
to move the supporting body 7, and thus the cutting ele-
ments 12, towards the edge element 2. The apparatus
has assumed the first operating configuration X1, when
the cutting elements 12 again come into contact with the
portion 4.

[0027] The apparatus 1 further comprises positioning
means, which is not shown, arranged for maintaining the
apparatus 1 at the correct distance from the portion 4
along a further direction A3 substantially perpendicular
to the supporting plane P, so that the edge 42 and the
further edge 43 are at a distance from the rotation axis
C that is substantially equivalent to the distance between
the supporting plane P and the rotation axis C. The po-
sitioning means may comprise a roller suitable for en-
gaging with a surface of the panel 3 on which the edge
element 2 is not applied.

[0028] The roller interacts with the surface of the panel
3 in transit and is induced to rotate on the surface of the
panel 3. In this manner the roller is able to follow the
transverse profile of the panel 3. Moreover, it is the roller
that ensures the correct positioning of the apparatus 1
both when the apparatus assumes the first operating con-
figuration X1 and when the apparatus 1 assumes the
second operating configuration X2.

Claims

1. Apparatus for milling an object (2), comprising a cut-
ting unit (55) and a further cutting unit (56), charac-
terised in that said apparatus further comprises
driving means (25) for moving said cutting unit (55)
and said further cutting unit (56) with respect to one
another along a movement direction (A2).

2. Apparatus according to claim 1, comprising a rota-
tion device (5) arranged for driving both said cutting
unit (565) and said further cutting unit (56).

3. Apparatus according to claim 2, or 3, wherein said
driving means (25) causes a movement of said fur-
ther cutting unit (56) with respect to said cutting unit
(55) between a first operating configuration (X1), in
which said cutting unit (55) interacts with said object
(2), and a second operating configuration (X2), in
which said further cutting unit (56) interacts with said
object (2).

4. Apparatus according to claim 3, wherein said move-
ment is chosen in such a way that in said first oper-
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10.

11.

12.

13.

14.

ating configuration (X1), said further cutting unit (56)
does not interact with said object (2) and, in said
second operating configuration (X2), said cutting unit
(55) does not interact with said object (2).

Apparatus according to claim 2, or according to claim
3 as appended to claim 2, or 4 as appended to claim
2, comprising a moving device for moving said cut-
ting unit (55) and said further cutting unit (56) togeth-
er with said rotation device (5) along said movement
direction (A2).

Apparatus according to any preceding claim, where-
in said driving means (25) comprises first driving
means (57) for moving said further cutting unit (56)
towards said object (2).

Apparatus according to claim 6, wherein said driving
means (25) comprises second driving means (58)
for moving said further cutting unit (56) away from
said object (2).

Apparatus according to any preceding claim, where-
in said driving means (25) comprises a body (39)
connected to said further cutting unit (56), said body
(39) being movable along said movement direction
(A2).

Apparatus according to claim 8, as appended to
claim 6, or 7, wherein said first driving means (57)
comprises chamber means (33), said body (39) com-
prising movable wall means (30) of said chamber
means (33) and said chamber means (33) being ar-
ranged for receiving a pressurised fluid so as to move
said movable wall means (30) along said movement
direction (A2).

Apparatus according to claim 9, wherein said first
driving means (57) comprises a device for feeding
said fluid into said chamber means (33).

Apparatus according to claim 9, or 10, as claim 8 is
appended to claim 7, wherein said second driving
means (58) comprises elastic means (40), said elas-
tic means (40) acting on a side of said movable wall
means (30) opposite said chamber means (33).

Apparatus according to claim 2, or according to any
one of claims 3 to 11 as appended to claim 2, com-
prising a shaft (6) that extends along said movement
direction (A2) and is rotated around the axis (C) by
said rotation device (5).

Apparatus according to claim 12, wherein said cut-
ting unit (55) comprises a supporting body (7) fixed
to said shaft (6).

Apparatus according to claim 13, wherein said sup-



15.

16.

17.

18.

19.

20.

9 EP 2 011 614 A1

porting body (7) comprises projecting elements (11)
that project radially from said shaft (6) and to which
are associated cutting elements (12), arranged for
cutting said object according to a cutting profile (14).

Apparatus according to any one of claims 12 to 14,
as appended to any one of claims 8 to 11, wherein
said body (39) is mounted on said shaft (6) so as to
be able to rotate with respect to said shaft (6).

Apparatus according to claim 15, wherein said fur-
ther cutting unit (56) comprises a further supporting
body (15), said further supporting body (15) being
rotatably supported by said body (39).

Apparatus according to claim 16, wherein said fur-
ther supporting body (15) comprises further project-
ing elements (19) that project radially from said shaft
(6) and to which are associated further cutting ele-
ments (22) arranged for cutting said object (2) ac-
cording to a further cutting profile (24).

Apparatus according to claim 17, as claim 15 is ap-
pended to claim 14, wherein said further projecting
elements (19) project towards said cutting unit (55)
so as to be able to be inserted between two of said
successive projecting elements (11).

Apparatus according to any preceding claim, and
comprising centring means (59) for guiding said driv-
ing means (25).

Apparatus according to claim 19, wherein said cen-
tring means (59) comprises a conical surface (50),
made in said cutting unit (55) and a further conical
surface (51) obtained in said further cutting unit (56),
said conical surface (50) being arranged for interact-
ing in a shapingly coupled manner with said further
conical surface (51).
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