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(57)  This invention relates to an edge milling unit (1)
for machining a panel (P) in an edge banding machine
comprising a support plane (S) for supporting the panel
(P), and a movement system for moving the panel (P)
along a feed direction (F) parallel to the support plane (S),
the edge finishing unit (1) comprising a first support (5)
connectable to the edge banding machine; a tool (2),
connected to the first support (5) so as to be movable
along a configuration direction (L) which is inclined with
respect to the support plane (S) and which lies in a
configuration plane (YZ) perpendicular to the feed direc-
tion (F), the tool (2) having three different cutting profiles
(21, 22, 23, 24); afirst actuator (52), connected to the tool
(2) and configured to position the tool (2) at three working
positions of the tool (2) along the configuration direction
(L), wherein at each working position of the tool (2), a
respective cutting profile of the three cutting profiles (21,
22,23, 24)is configured to carry out a different machining
process on the panel (P). This invention also relates to an
edge banding machine.
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Description

[0001] This invention relates to an edge milling unit for
machining a panel, in particular, a panel made of wood or
comparable materials, such as, for example, wood by-
products, metal, plastic and composites.

[0002] This invention also relates to an edge banding
machine.

[0003] As is well known, an edge milling unit is a
machining unit, used typically in an edge banding ma-
chines, to machine one or more corners of an edge of a
panel to be machined. Edge banding machines (also
called edging machines, or simply edge banders) are
designed to create an aesthetically pleasing surface
finish on the edges of the rough panels. By "rough" panel
is meant a panel, made typically of particleboard materi-
al, covered by two sheets, one above and one below, of
ennobling material, which, after being cut to size by panel
sawing or nesting processes, have one or more edges,
called rough edges, where the inner core of particleboard
material is visible. In the edge banding machine, a strip or
band is glued to the rough edge of the panel to cover it.
Each single panel may run through an edge banding
station one or more times or it may run through several
edge banding stations located one after another in order
to cover all the rough edges of a single panel.

[0004] The band is applied so it projects outwards,
since itis larger in area than the rough edge it is intended
to cover so that it is sure to cover the rough edge entirely.
[0005] To obtain a panel which is also finished along
the rough edge, therefore, further machining is neces-
sary to cut the projecting parts of the band so that the
band is exactly the same size as the rough edge of the
panel. This process on the edge band is carried out by
one or more finishing stations (or machining units) follow-
ing the one in which the edge band was glued to the rough
edge. These finishing stations may, for example, com-
prise two or more substations (or sub-units), each re-
sponsible for carrying out a specific machining process
on the edge band.

[0006] Described below purely by way of example is a
typical sequence of machining processes performed on
the edge band to make the band the same size as the
rough edge of the panel and, if necessary, give its profile
the desired shape (for example, rounded, sharp-cor-
nered, bevelled) so as to obtain a panel that is aesthe-
tically pleasing also round the edges.

[0007] The panel advances through the edge banding
machine along a feed direction which is horizontal, that s,
parallel to the supporting surface of the edge banding
machine, which typically defines the longitudinal axis of
the edge banding machine itself. As it advances, the
panel meets a first machining unit, comprising at least
one tool which performs an operation known as end
cropping, whereby the edge band is cropped to create
sharp corners at its front and back ends so one of its
dimensions is the same size as the panel edge, in parti-
cular so it is the same length.
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[0008] Next, the panel meets a second machining unit,
comprising another tool which is adapted to perform an
operation known as trimming, in which the excess parts
along the top and bottom of the edge band are removed,
so that another of its dimensions is the same size as the
panel edge, in particular so it is the same height.
[0009] Furthermore, depending on the type of edge
band applied to the rough edge of the panel, the corner of
the edge may be machined in several different ways. For
example, for thin edge bands, a typical machining pro-
cess is a simple process with a flat-faced tool, in parti-
cular, a tool whose face is inclined by 10°. Thicker edge
bands, on the other hand, made typically of plastic ma-
terial, are typically machined with contoured tools to
obtain what is known as a radiused edge. Contoured
tools may have different curvature radiuses so as to make
differently radiused edges, for example, as a function of
the thickness of the edge band applied. Edge bands may
also be made of solid wood (in which case they are called
solid wood strips), which are typically machined with flat-
faced tools specific for solid wood.

[0010] It is evident that it is necessary to change the
type of machining process, hence the type of tool, for
example every time the size of the panel, the type of edge
band applied to it and/or the desired edge surface finish
changes.

[0011] Known in the prior art are edge banding ma-
chines where the operator changes the tool and adjusts
the machining unit every time what is known as a change-
overtakes place, i.e. every time the size of the panel, the
type of edge band applied to it and/or the desired edge
surface finish changes. It is evident, however, that these
operations carried out manually by the operator make the
edge banding machine extremely inefficient.

[0012] Also known are edge banding machines pro-
vided with a series of machining units which perform the
same machining process (we might also speak of a single
machining unit comprising two or more sub-units) but
which are equipped with different tools so that the result of
the machining process is different. These machining
stations are activated alternately according to the type
of panel, the type of edge band and the desired surface
finish. In this case, intervention by an operator to change
the tools or adjust the machining units at each change-
over is not necessary. It is evident, however, that these
edge banding machines are particularly expensive and
complex. Moreover, their size, in particular their length, is
a function of the number of machining units or sub-units
they are equipped with. Therefore, these edge banding
machines are particularly large, hence expensive in
terms of occupied space in a production facility.

[0013] Thisinvention has for an aim to provide an edge
milling unit and a machine to overcome the above men-
tioned disadvantages of the prior art.

[0014] In particular, the aim of this invention is to pro-
vide an edge milling unit and an edge banding machine
which allow different machining processes to be per-
formed on the panel flexibly and fully automatically with-
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out an operator having to intervene to change the tool or
make any adjustments.

[0015] Another aim of this disclosure is to provide an
edge milling unitand an edge banding machine which are
economical and easy to make.

[0016] Thisaimisfully achieved by the edge milling unit
and the edge banding machine as characterized in the
appended claims.

[0017] This disclosure provides an edge milling unit
and an edge banding machine. Advantageously, the
edge milling unit may be configured for machining a panel
in an edge banding machine comprising, for example, a
support plane for supporting the panel, and a movement
system for moving the panel along a feed direction par-
allel to the support plane.

[0018] Additionally, the edge milling unit may com-
prise, for example, a first support, connectable to the
edge banding machine; a tool, connected to the first
support so as to be movable along a configuration direc-
tion which is inclined with respect to the support plane
and which lies in a configuration plane perpendicular to
the feed direction.

[0019] In particular, the tool may have three different
cutting profiles. More specifically, the tool may have at
least three cutting profiles. Furthermore, the cutting pro-
files may be different from each other.

[0020] Advantageously, the edge milling unit may also
comprise a first actuator, connected to the tool and con-
figured to position the tool, for example, at least at three
tool working positions along the configuration direction.
At each tool working position, a respective cutting profile
of the at least three cutting profiles may be configured to
carry out a different machining process on the panel.
[0021] Advantageously, the first support may comprise
a fixed stop, the tool is solidly connected to a movable
stop, and the first actuator may be configured to move the
movable stop relative to the fixed stop along the config-
uration direction. That way, the tool may be positioned
along the configuration direction at the at least three tool
working positions. Additionally, the first actuator may be
connected to the movable stop by a movable stop ad-
juster. The movable stop adjuster may, for example, be
configured to adjust the distance between the first ac-
tuator and the movable stop.

[0022] More advantageously, the tool may have four
different cutting profiles.

[0023] Inparticular, the edge milling unit may comprise
a limiter. The limiter may have an active configuration,
where it limits a travel length of the movable stop relative
to the fixed stop along the configuration direction, and an
inactive configuration, where it does not limit the travel
length of the movable stop relative to the fixed stop. That
way, the first actuator and the limiter may cooperate to
position the tool at an additional tool working position
along the configuration direction so that at each tool
working position, a respective cutting profile of the four
cutting profiles may be configured to perform a different
machining process on the panel.
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[0024] More specifically, the limiter may comprise an
adjustable stop and a limiter actuator. The limiter actuator
may be configured to move the adjustable stop to an
active position, where it interferes with the movable stop
and thus limits the travel length of the movable stop
relative to the fixed stop along the configuration direction.
Furthermore, the limiter actuator may be configured to
move the adjustable stop to an inactive position, where it
does not interfere with the movable stop and thus does
not limit the travel length of the movable stop relative to
the fixed stop along the configuration direction. Advan-
tageously, the limiter actuator may be configured to move
the adjustable stop along the configuration direction be-
tween the active position and the inactive position.
[0025] More advantageously, the adjustable stop may
be extensible along the configuration direction and its
extension may be adjustable so that the travel length of
the movable stop relative to the fixed stop is made vari-
able. Furthermore, the first actuator and the limiter ac-
tuator may each be a pneumatic cylinder. Additionally, the
cylinder of the limiter actuator may have a larger bore
than the cylinder of the first actuator, so that the limiter
actuator can overcome the thrust of the first actuator.
[0026] In particular, the edge milling unit may comprise
alateral copier coupled to the tool and configured to move
into abutment against the panel so as to reference the
position of the tool (and of the first support) relative to the
panel along a transverse axis perpendicular to the feed
direction and lying in the support plane.

[0027] More specifically, the edge milling unit may
comprise a bottom copier coupled to the tool and con-
figured to move into abutment against the panel so as to
reference the position of the tool (and of the first support)
relative to the panel along a vertical axis perpendicular to
the support plane. Furthermore, the edge milling unit may
comprise a lateral copier adjuster, configured to adjust
the position of the tool (and of the first support) relative to
the lateral copier, and a bottom copier adjuster, config-
ured to adjust the position of the tool (and of the first
support) relative to the bottom copier. Advantageously,
the edge milling unit may comprise a second support,
solidly connectable to the edge banding machine, and a
second actuator. In particular, the first support is coupled
to the second support movably along the transverse axis.
[0028] More specifically, the second actuator is con-
figured to move the first support relative to the second
support along the transverse axis. That way, the first
actuator and the second actuator may cooperate to posi-
tion the tool at an additional tool working position along
the configuration direction.

[0029] This disclosure also provides an edge banding
machine which may comprise a support plane for sup-
porting a panel, a movement system for moving the panel
along a feed direction which is parallel to the support
plane, a gluing station for gluing a strip onto an edge of the
panel, and a plurality of machining units, located down-
stream of the gluing station, to perform a plurality of
machining processes on the edge of the panel and/or
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on the strip glued to the edge of the panel.

[0030] Advantageously, at least one machining unit of
the plurality of machining units is an edge milling unit
according to the invention.

[0031] This and other features will become more ap-
parent from the following description of a preferred em-
bodiment, illustrated purely by way of non-limiting exam-
ple in the accompanying drawings, in which:

- Figure 1ashows a bottom view of an edge milling unit
according to the invention in a first operating config-
uration;

- Figure 1b shows a lateral view of the edge milling unit
according to the invention in a first operating config-
uration;

- Figure 1c shows a schematic side view of a tool of the
edge milling unit according to the invention;

- Figure 2a shows a bottom view of the edge milling
unit according to the invention in a second operating
configuration;

- Figure 2b shows alateral view of the edge milling unit
according to the invention in a second operating
configuration;

- Figure 3a shows a bottom view of the edge milling
unit according to the invention in a third operating
configuration;

- Figure 3b shows a lateral view of a detail of the edge
milling unit according to the invention in a third oper-
ating configuration;

- Figure 4a shows a bottom view of the edge milling
unit according to the invention in a fourth operating
configuration;

- Figure 4b shows a lateral view of a detail of the edge
milling unit according to the invention in a fourth
operating configuration;

- Figure 5a shows a bottom view of the edge milling
unit according to the invention in a fifth operating
configuration; and

- Figure 5b shows alateral view of the edge milling unit
according to the invention in a fifth operating config-
uration.

[0032] Hereinafter in this disclosure, directional terms
such as "right", "left", "front", "rear", "top", "bottom",
"upper”, "lower", "lateral" etc. are used with reference
to the accompanying drawings. Since components an-
d/or elements and/or embodiments of this invention may
be positioned and/or operated in several different orien-
tations, the directional terms are used solely by way of
non-limiting example.

[0033] Figures 1a and 1b show an edge milling unit 1
for machining a panel P made of wood or comparable
material.

[0034] Theedge millingunit1is configuredtobe able to
be used, for example, in an edge banding machine (not
shown in the drawings). The edge banding machine may
comprise, for example, a support plane S for supporting
the panel P, and a movement system for moving the panel
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P along a feed direction F parallel to the support plane S.
The support plane S may be substantially horizontal, i.e. it
may be substantially parallel to a supporting surface,
such as a floor, which supports the edge banding ma-
chine. The feed direction F may be parallel to a long-
itudinal axis X of the edge banding machine. The edge
banding machine may comprise a gluing station for glu-
ing a strip onto an edge of the panel P, in particular arough
edge, and one or more finishing stations (or machining
units), located downstream of the gluing station, to per-
form machining processes on the edge of the panel P
and/or on the strip glued to the edge of the panel P. For
example, the edge banding machine may comprise one
or more edge milling units 1. In particular, the edge
banding machine may comprise two edge milling units
1, positioned and oriented in such a way as to machine
the top part of the edge of the panel P and the bottom part
of the edge of the panel P, respectively. More specifically,
the edge banding machine may comprise four edge
milling units 1, positioned and oriented in such a way
as to machine the top and front part of the edge of the
panel P, the top and rear part of the edge of the panel P,
the bottom and front part of the edge of the panel P and
the bottom and rear part of the edge of the panel P,
respectively. Via the movement system, the panel P
may move through the edge banding machine, meeting
the gluing station and the one or more machining units.
[0035] Hereinafterinthisdisclosure, referenceis made
mainly to an edge milling unit 1 configured and positioned
to machine the bottom corner of the edge of the panel P. It
is understood, however, that the edge milling unit 1 of this
invention might be configured and positioned to machine
any of the corners of the edge of the panel P, while
remaining within the scope of protection defined by the
appended claims.

[0036] With reference to Figures 1a and 1b, the edge
milling unit 1 may comprise a second support 4 that is
solidly connectable to the edge banding machine. In
particular, the second support 4 may be connectable to
the frame, or base, of the edge banding machine. The
second support 4 may comprise a second frame 41.
[0037] The edge milling unit 1 may comprise a first
support 5. The first support 5 may be coupled to the
second support 4 movably along a transverse axis Y,
lying in the support plane S and perpendicular to the feed
direction F. In particular, the first support 5 may comprise
a first frame 51, and the first frame 51 may be coupled to
the second frame 41 so as to be movable along the
transverse axis Y.

[0038] The second support 4 may comprise a system
of linear guides such as, for example, prismatic or cylind-
rical guides. The system of linear guides of the second
support 4 may be configured to guide the relative move-
ment between the first support 5 and the second support
4 and, in particular, between the first frame 51 and the
second frame 41. The prismatic or cylindrical guides of
the system of linear guides of the second support 4 may
be positioned parallel to the transverse axis Y.
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[0039] Furthermore, the second support 4 may com-
prise a second actuator 42, configured to move the first
support 5 relative to the second support 4 along the
transverse axis Y. In particular, the second actuator 42
may be, for example, a pneumatic cylinder or an electric
motor, either asynchronous or synchronous. In the ex-
ample shown in Figures 1a and 1b, the second actuator
42 is a pneumatic cylinder, comprising a cylinder and a
piston, which may act between the first frame 51 and the
second frame 41. In particular, the cylinder of the second
actuator 42 may be fixed relative to the first frame 51 and
the piston of the second actuator 42 may acton, i.e. push,
the second frame 41, thus making the first frame 51 move
relative to the second frame 41 by reaction. The second
support 4 may also comprise a spring 43, configured to
return and hold the first frame 51 in place relative to the
second frame 41 when the second frame 41 is not being
pushed by the piston of the second actuator 42. The
second support 4 may comprise a spring adjuster 431
to adjust the force with which the spring 43 acts on the first
frame 51. The second support 4 may comprise a stop
element 44 (or stop grub screw 44) to define and adjust
the position of the first frame 51 relative to the second
frame 41 when the second frame 41 is not being pushed
by the piston of the second actuator 42, and is thus
subject only to the elastic force of the spring 43.

[0040] Again with reference to Figures 1a and 1b, the
edge milling unit 1 may comprise a chuck 6, in particular
an electric chuck. The chuck 6 may support - removably,
for example -, and rotationally carries a tool 2 which is
configured to perform one or more stock removal ma-
chining processes on the panel P, in particular on an edge
of the panel P, for example the edge which is parallel to a
work plane XZ perpendicular to the support plane S and
parallel to the feed direction F.

[0041] The edge milling unit 1 may comprise a suction
hood 7 configured to be coupled to a vacuum generating
system and to extract the shavings produced by the tool 2
during machining of the panel P.

[0042] The chuck 6 may be connected to the first
support 5 so as to be movable along a configuration
direction L which is inclined with respect to the support
plane S and which lies in a configuration plane YZ per-
pendicular to the feed direction F. In particular, the chuck
6 may be coupled to the firstframe 51 so as to be movable
along the configuration direction L.

[0043] The first support 5 may comprise a system of
linear guides such as, for example, prismatic or cylind-
rical guides. The system of linear guides of the first
support 5 may be configured to guide the relative move-
ment between the chuck 6 and the first support 5 and, in
particular, between the chuck 6 and the first frame 51.
The prismatic or cylindrical guides of the system of linear
guides of the second support 5 may be positioned parallel
to the configuration direction L.

[0044] Furthermore, the edge milling unit 1 may com-
prise a first actuator 52, configured to move the chuck 6,
hence the tool 2, relative to the first support 5 along the
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configuration direction L. In particular, the firstactuator 52
may be, for example, a pneumatic cylinder or an electric
motor, either asynchronous or synchronous. In the ex-
ample shown in Figures 1a and 1b, the first actuator 52 is
a pneumatic cylinder, comprising a cylinder and a piston,
which may act between the firstframe 51 and the chuck 6.
As shown, for example, in Figures 1a and 1b, the first
support 5 may comprise afixed stop 511. Additionally, the
chuck, hence the tool 2, may be solidly coupled to a
movable stop 512. For example, the first actuator 52
may be configured to move the movable stop 512 relative
to the fixed stop 511 along the configuration direction L,
so as to position the tool 2 at one or more working
positions of the tool 2 along the configuration direction
L. In particular, the cylinder of the first actuator 52 may be
coupled, for example fixedly, or solidly, to the movable
stop 512. Furthermore, the piston of the first actuator 52
may acton, i.e. push, the fixed stop 511, thus making the
chuck 6 move relative to the first frame 51 by reaction.
The edge milling unit 1 may also comprise an additional
spring (not shown in the drawings), configured to return
and hold the chuck, hence the tool, in place relative to the
first frame 51 when the first frame 51 is not being pushed
by the piston of the first actuator 52.

[0045] Additionally, the first actuator 52 may be con-
nected to the movable stop 512 by a movable stop
adjuster 513. The movable stop adjuster 513 may be
configured to adjust the distance between the cylinder of
the first actuator 52 and the movable stop 512, so as to
adjust the position of the chuck 6, hence of the tool 2,
along the configuration direction L. That way, machining
of the panel P can be made more precise.

[0046] Furthermore, the first actuator 52 may be a
pneumatic cylinder having, for example, three operating
positions. In particular, the pneumatic cylinder of the first
actuator 52 may have three independent compressed air
inlets so as to be able to drive the pneumatic cylinder of
the first actuator 52. When air is fed to one of the three
compressed air inlets, the piston of the pneumatic cylin-
der of the first actuator 52 may be positioned at one of the
three operating positions: a fully retracted position, a fully
extended position and an intermediate position. Conse-
quently, the tool 2 may be positioned at three correspond-
ing working positions along the configuration direction L.
It should be noted that also the movement of the first
support 5 along the transverse axis Y may cause the tool
2 to move along the configuration direction L, since the
transverse axis Y has a component along the configura-
tion direction L. Therefore, it is possible to combine, for
example, the movement of the first support 5 via the
second actuator 42, with one of the three, or all of the
three, movements of the tool 2 via the first actuator 52, so
as to position the tool 2 at one or more of the working
positions along the configuration direction L.

[0047] Again with reference to Figures 1a and 1b, the
edge milling unit may comprise a limiter 53. The limiter 53
may be configured to limit the travel length of the tool 2,
relative to the first support 5, along the configuration
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direction L, in particular of the movable stop 521 relative
tothe fixed stop 511. By "travel length" is meant the extent
of the movement, i.e. the distance travelled by the mo-
vable part during its movement relative to the fixed part.
Therefeore, the limiter 53 may have an active configura-
tion, where it limits a travel length of the movable stop 512
relative to the fixed stop 511 along the configuration
direction L. Furthermore, the limiter may have aninactive
configuration, where it does not limit the travel length of
the movable stop 512 relative to the fixed stop 511.
[0048] Inthe example shown in Figures 1a and 1b, the
limiter may comprise a limiter actuator 530 and an ad-
justable stop 531. The limiter actuator 530 may be con-
figured to move the adjustable stop 531 to an active
position, corresponding to the active configuration of
the limiter 53, where it interferes with the movable stop
512. Atthat position, the adjustable stop 531 may limit the
travel length of the movable stop 512 relative to the fixed
stop 511 along the configuration direction L. Further-
more, the limiter actuator 530 may be configured to move
the adjustable stop 531 to an inactive position, corre-
sponding to the inactive configuration of the limiter 53,
where it does not interfere with the movable stop 512. At
that position, the adjustable stop 531 may not limit the
travel length of the movable stop 512 relative to the fixed
stop 511 along the configuration direction L.

[0049] In particular, as shown, for example, in Figures
1a and 1b, the limiter actuator 530 may be configured to
move the adjustable stop 531 along the configuration
direction L, between the active position and the inactive
position, and vice versa. The adjustable stop 531 may
extend along the configuration direction L and its extent
may be adjustable. That way, it is possible to vary the
travel length of the movable stop 512 relative to the fixed
stop 511, limited by the adjustable stop 531. Forexample,
the limiter 53 may be a pneumatic cylinder, where the
limiter actuator 530 may coincide with a cylinder of the
pneumatic cylinder of the limiter 53, and where the ad-
justable stop 531 may coincide with the piston of the
pneumatic cylinder of the limiter 53. Furthermore, the
piston of the adjustable stop 531 may be embodied by a
screw so as to be able to adjust its extent, or length. That
way, it is very easy to adjust, or vary, the travel length of
the movable stop 512 relative to the fixed stop 511, limited
by the adjustable stop 531. In effect, simply screwing or
unscrewing the screw which embodies the adjustable
stop 531 will vary the travel length of the movable stop
512.

[0050] In the example of Figures 1a and 1b, the first
actuator 52 and the limiter 53 may be viewed as two
pneumatic cylinders in series, where the limiter 53 may
oppose or, rather, limit the movement produced by the
first actuator 52. Therefore, it is possible, for example, to
combine the movement of the movable stop 512 with the
movement of the adjustable stop 513 so as to position the
tool 2 at one or more working positions along the config-
uration direction L.

[0051] The pneumatic cylinder which may embody the
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limiter 53 has to overcome the thrust of the pneumatic
cylinder which may embody the first actuator 52. Since
both are connected to the same compressed air system,
however, for this to be possible, the cylinder 530 of the
limiter actuator 53 may have a larger bore than the
cylinder of the first actuator 52.

[0052] Asis evidentfrom this disclosure, therefore, the
tool 2 may be positioned at three working positions by
moving the chuck 6 relative to the first support 5 along the
configuration direction L via the first actuator 52. Further-
more, the limiter 53 may cooperate with the first actuator
52 to position the tool 2 at at least one additional working
position, limiting the travel length of the movable stop 512
relative to the fixed stop 511. Additionally, the second
actuator 42 may cooperate with the first actuator 52 to
position the tool 2 at at least one additional working
position, moving the first support 5 relative to the second
support 4 along the transverse axis Y, which has a com-
ponent along the configuration direction L, via the second
actuator 42. As a result, the tool 2 may be positioned at
multiple working positions along the configuration direc-
tion L.

[0053] Figure 1c shows an example of the tool 2 which
the edge milling unit 1 can be equipped with. The tool 2
may comprise, for example, one or more cutting profiles
21, 22, 23, 24. In particular, the tool 6 may comprise at
least three cutting profiles 21, 22, 23, 24, i.e. three, four,
five, six or more cutting profiles.

[0054] Hereinafterin this disclosure, reference is made
mainly to an edge milling unit 1 comprising a tool 2 having
four cutting profiles 21, 22, 23, 24. It should be borne in
mind, however, that the edge milling unit 1 of this inven-
tion could comprise a tool 2 having at least three cutting
profiles 21, 22, 23, 24, while remaining within the scope of
protection defined by the appended claims. Each cutting
profile 21, 22, 23, 24 of the tool 2 may, for example, be
different from the others, so that the edge milling unit 1
can perform different machining processes on the panel
P.

[0055] With reference to the example shown in Figure
1c, the tool 2 may have a first cutting profile 21 which is
suitable, for example, for machining the edge of the panel
P inthe case where a thin edge band has been used. The
first cutting profile 21 may substantially be a straight
profile which is parallel to the transverse axis Y when
the axis of the tool is positioned along the configuration
direction L. That way, a sharp corner is made along the
edge of the panel P.

[0056] Furthermore, following the first cutting profile
21, the tool 2 may have a second cutting profile 22 which
is suitable, for example, for machining the edge of the
panel P in the case where a thick edge band, made of
plastic material, for example, has been used. The second
cutting profile 22 may have a radius, in particular a minor
radius, configured to radius the edge band, thereby mak-
ing a transitional portion between the edge band and the
panel P to create a rounded effect. The second cutting
profile 22 may be configured to round the edge of the
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panel P when the axis of the tool is positioned along the
configuration direction L.

[0057] Additionally, following the second cutting profile
22, the tool 2 may have a third cutting profile 23 which is
suitable, for example, for machining the edge of the panel
P in the case where a thick edge band, made of plastic
material, for example, has been used. The third cutting
profile 23 may have a radius, in particular a major radius,
larger than the minor radius of the second cutting profile
22, configured to radius the edge band, thereby making a
transitional portion between the edge band and the panel
P to create a rounded effect. The third cutting profile 23
may be configured to round the edge of the panel P when
the axis of the tool is positioned along the configuration
direction L.

[0058] Furthermore, following the third cutting profile
23, the tool 2 may have a fourth cutting profile 24 which is
suitable, for example, for machining the edge of the panel
P in the case where an edge band, made of solid wood,
for example, has been used. The fourth cutting profile 24
may substantially be a straight profile which is parallel to
the transverse axis Y when the axis of the tool is posi-
tioned along the configuration direction L. That way, a
sharp corner is made along the edge of the panel P.
[0059] Withreference to the example shownin Figures
1aand 1b, the edge milling unit 1 may comprise a system
of copiers 3 configured to reference the tool 2 relative to
the edge of the panel P to be machined. In particular, the
system of copiers 3 is configured to reference the first
support 5 relative to the edge of the panel P to be
machined. More specifically, the system of copiers 3
may comprise a lateral copier 31 coupled to the tool 2
and configured to move into abutment againstthe panel P
so as to reference the position of the tool 2 relative to the
panel P along a transverse axis Y perpendicular to the
feed direction F and lying in the support plane S. The
lateral copier 31 may be a disc configured to move into
contact with and into abutment against the edge of the
panel P to be machined. Additionally, the system of
copiers 3 may comprise a bottom copier 32 coupled to
the tool 2 and configured to move into abutment against
the panel P so as to reference the position of the tool 2
relative to the panel P along a vertical axis Z perpendi-
cularto the supportplane S. The bottom copier 32 may be
a disc configured to move into contact with and into
abutment against an underside face of the panel P facing
the support plane S. If the edge milling unit 1 were
configured and positioned to machine the upper corner
ofthe edge of the panel P, the bottom copier 32 would be a
top copier configured to move into contact with and into
abutment against a top face of the panel P, opposite the
underside face.

[0060] Furthermore, the edge milling unit 1 may com-
prise a bottom copier adjuster 321, configured to adjust
the position of the bottom copier 32 relative to the first
support 5, hence relative to the tool 2. Furthermore, the
edge milling unit 1 may comprise a lateral copier adjuster
322, configured to adjust the position of the lateral copier
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31 relative to the first support 5, hence relative to the tool
2. Described below is an example of how the edge milling
unit 1 according to the invention operates.

[0061] Withreference to the example shown in Figures
1a and 1b, the lateral copier 31 and the bottom copier 32
are in abutment against the panel P to be machined, thus
referencing the position of the first support 5, hence of the
tool 2, relative to the panel P. The second actuator 42
does not act on the second support 4, as is evident from
the example of Figure 1b. The limiter 53 is in the inactive
configuration and therefore, the adjustable stop 531 does
not interfere with, and does not limit the travel length of,
the movable stop 512, as is evident from the example of
Figure 1a. The first actuator 52 is at the fully extended
operating position, so the movable stop 512 is at a posi-
tion distal to the fixed stop 511. The tool 2 is thus at a first
working position along the configuration direction L. At
this first working position of the tool 2, the first tool profile
21isin contactwith the panel P to be machined, tomake a
sharp corner. This configuration of the edge milling unit 1
may be particularly suitable in the case of thin edge
bands.

[0062] Withreference to the example shown in Figures
2a and 2b, the lateral copier 31 and the bottom copier 32
are in abutment against the panel P to be machined, thus
referencing the position of the first support 5, hence of the
tool 2, relative to the panel P. The second actuator42 acts
on the second support 4, as is evident from the example
of Figure 2b, thus producing a movement between the
first support 5 and the second support 4, hence moving
the tool 2 along the configuration direction L. The limiter
53 is in the inactive configuration and therefore, the
adjustable stop 531 does not interfere with, and does
not limit the travel length of, the movable stop 512, as is
evident from the example of Figure 2a. The first actuator
52 is at the fully retracted operating position, so the
movable stop 512 is at a position proximal to the fixed
stop 511. The tool 2 is thus at a second working position
along the configuration direction L. At this second work-
ing position of the tool 2, the fourth tool profile 24 is in
contact with the panel P to be machined, to make a sharp
corner. This configuration of the edge milling unit 1 may
be particularly suitable in the case of edge bands made of
solid wood.

[0063] Withreference to the example shown in Figures
3a and 3b, the lateral copier 31 and the bottom copier 32
are in abutment against the panel P to be machined, thus
referencing the position of the first support 5, hence of the
tool 2, relative to the panel P. The second actuator 42
does not act on the second support 4, as is evident from
the example of Figure 3b. The limiter 53 is in the inactive
configuration and therefore, the adjustable stop 531 does
not interfere with, and does not limit the travel length of,
the movable stop 512, as is evident from the example of
Figure 3a. The first actuator 52 is at the intermediate
operating position, so the movable stop 512 is at an
intermediate position relative to the fixed stop 511. The
tool 2 is thus at a third working position along the con-
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figuration direction L. At this third working position of the
tool 2, the third tool profile 23 is in contact with the panel P
to be machined, to make a radiused, i.e. rounded, corner,
with a maximum radius. This configuration of the edge
milling unit 1 may be particularly suitable in the case of
thick edge bands, in particular made of plastic material.
[0064] Withreference to the example shownin Figures
4a and 4b, the lateral copier 31 and the bottom copier 32
are in abutment against the panel P to be machined, thus
referencing the position of the first support 5, hence of the
tool 2, relative to the panel P. The second actuator 42
does not act on the second support 4, as is evident from
the example of Figure 4b. The limiter 53 is in the active
configuration and therefore, the adjustable stop 531 in-
terferes with, and limits the travel length of, the movable
stop 512, asis evident from the example of Figure 4a. The
first actuator 52 is driven to move to the fully extended
operating position but the adjustable stop 531 limits the
chord of the movable stop 512, which moves to an addi-
tional intermediate position relative to the fixed stop 511.
The tool 2 is thus at a fourth working position along the
configuration direction L. At this third working position of
the tool 2, the second tool profile 22 is in contact with the
panel P to be machined, to make aradiused, i.e. rounded,
corner, with a minimum radius. This configuration of the
edge milling unit 1 may be particularly suitable in the case
ofthick edge bands, in particular made of plastic material.
[0065] With reference to the example shown in Figures
5a and 5b, the lateral copier 31 and the bottom copier 32
are in abutment against the panel P to be machined, thus
referencing the position of the first support 5, hence of the
tool 2, relative to the panel P. The second actuator 42 acts
on the second support 4, as is evident from the example
of Figure 5b, thus producing a movement between the
first support 5 and the second support 4, hence moving
the tool 2 along the configuration direction L. The limiter
53 is in the inactive configuration and therefore, the
adjustable stop 531 does not interfere with, and does
not limit the travel length of, the movable stop 512, as is
evident from the example of Figure 5a. The first actuator
52 is at the fully extended operating position, so the
movable stop 512 is at a position distal to the fixed stop
511. The tool 2 is thus at a non-working position along the
configuration direction L. At this non-working position, the
tool 2 is excluded from machining the panel P.

[0066] As described in this disclosure, it is clear that to
ensure that the edge milling unit 1, hence the edge
banding machine too, are economical, i.e. low cost and
easy to construct, the edge milling unit 1 according to the
invention may be equipped with a tool 2 having one or
more cutting profiles 21, 22, 23, 24, in particular, at least
three cutting profiles 21, 22, 23, 24, so as to be able to
perform one or more machining processes on the edge of
the panel P. Each working position of the tool 2 can be
associated with a respective cutting profile 21, 22, 23, 24.
That way, moving the tool 2 along the configuration
direction L makes it possible to perform different machin-
ing processes on the panel without necessitating the
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intervention of an operator to change the tool or adjust
the edge milling unit 1.

[0067] Moreover, to ensure that the edge milling unit 1,
hence the edge banding machine too, are economical,
i.e. low cost and easy to construct, the first actuator 52,
the second actuator 42 and/or the limiter actuator 530
may advantageously be embodied, for example, as
pneumatic cylinders, or discrete actuators, which usually
cost less and are easier to control and drive. In this case,
the multiple working positions along the configuration
direction L are discrete positions, i.e., the motion along
the configuration direction L of the tool 2 is not continuous
motion but is performed in discrete steps, passing
through predetermined, known working positions.
Furthermore, advantageously, the edge milling unit
may comprise one or more adjustments of the position
of the tool 2 along the configuration direction L: the stop
element 44, the movable stop adjuster 513 and/or the
standard stop. That way, while comprising discrete ac-
tuators such as pneumatic cylinders, for example, it is
possible to position the tool 2 precisely and accurately.
[0068] This invention has been described by way of
non-limiting illustration with regard to its preferred embo-
diments but it is understood that variants and/or modifi-
cations can be made by experts in the trade without
thereby departing from the scope of protection afforded
by the claims appended hereto.

Claims

1. An edge milling unit (1) for machining a panel (P) in
an edge banding machine comprising a support
plane (S) for supporting the panel (P), and a move-
ment system for moving the panel (P) along a feed
direction (F) parallel to the support plane (S), the
edge finishing unit (1) comprising

- a first support (5) connectable to the edge
banding machine;

- a tool (2), connected to the first support (5) so
as to be movable along a configuration direction
(L) which is inclined with respect to the support
plane (S) and which lies in a configuration plane
(YZ) perpendicular to the feed direction (F), the
tool (2) having three different cutting profiles (21,
22, 23, 24); and

- a first actuator (52), connected to the tool (2)
and configured to position the tool (2) at three
working positions of the tool (2) along the con-
figuration direction (L),

wherein, at each working position of the tool (2), a
respective cutting profile of the three cutting profiles
(21, 22, 23, 24) is configured to carry out a different
machining process on the panel (P).

2. Theedge milling unit (1) according to claim 1, where-
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in the first support (5) comprises a fixed stop (511),
wherein the tool is solidly connected to a movable
stop (512), and wherein the first actuator (52) is
configured to move the movable stop (512) relative
to the fixed stop (511) along the configuration direc-
tion (L), so as to position the tool (2) at the three
working positions of the tool (2) along the configura-
tion direction (L).

The edge milling unit (1) according to claim 2, where-
in the first actuator (52) is connected to the movable
stop (512) by a movable stop adjuster (513), the
movable stop adjuster (513) being configured to
adjust the distance between the first actuator (52)
and the movable stop (512).

The edge milling unit (1) according to claim 2 or 3,
wherein the tool (2) has four different cutting profiles
(21, 22, 23, 24), and wherein the edge milling unit (1)
comprises a limiter (53) having an active configura-
tion, where it limits the travel length of the movable
stop (512) relative to the fixed stop (511) along the
configuration direction (L), and an inactive config-
uration, where it does not limit the travel length of the
movable stop (512) relative to the fixed stop (511),
the first actuator (52) and the limiter (53) cooperating
to position the tool (2) at a further working position of
the tool (2) along the configuration direction (L), so
that at each working position of the tool (2), a re-
spective cutting profile of the four cutting profiles (21,
22, 23, 24) is configured to carry out a different
machining process on the panel (P).

The edge milling unit (1) according to claim 4, where-
in the limiter (53) comprises an adjustable stop (531)
and a limiter actuator (530), the limiter actuator (530)
being configured to move the adjustable stop (531)
between an active configuration, in whichitinterferes
with the movable stop (512) and thus limits the travel
length of the movable stop (512) relative to the fixed
stop (511) along the configuration direction (L), and
an inactive configuration, in which it does not inter-
fere with the movable stop (512) and thus does not
limit the travel length of the movable stop (512)
relative to the fixed stop (511) along the configuration
direction (L).

The edge milling unit (1) according to claim 5, where-
in the limiter actuator (530) is configured to move the
adjustable stop (531) along the configuration direc-
tion (L) between the active position and the inactive
position, wherein the adjustable stop (531) extends
along the configuration direction (L) and its extension
is adjustable so the limitation of the travel length of
the movable stop (512) relative to the fixed stop (511)
is made variable.

The edge milling unit (1) according to claim 5 or 6,
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wherein the first actuator (52) and the limiter actuator
(530) are each a pneumatic cylinder, and wherein the
cylinder of the limiter actuator (530) has a larger bore
size than the cylinder of the first actuator (52).

The edge milling unit (1) according to any one of the
preceding claims, comprising a lateral copier (31),
coupled to the tool (2) and configured to move into
abutment againstthe panel (P) so as toreference the
position of the tool (2) relative to the panel (P) along a
transverse axis (Y) perpendicular to the feed direc-
tion (F) and lying in the support plane (S), and a
bottom copier (32), coupled to the tool (2) and con-
figured to move into abutment against the panel (P)
so as to reference the position of the tool (2) relative
to the panel (P) along a vertical axis (Z) perpendi-
cular to the support plane (S).

The edge milling unit (1) according to claim 8, com-
prising a lateral copier adjuster (322), configured to
adjust the position of the tool (2) relative to the lateral
copier (31), and a bottom copier adjuster (321),
configured to adjust the position of the tool (2) re-
lative to the bottom copier (32).

The edge milling unit (1) according to any one of the
preceding claims, comprising a second support (4),
solidly connectable to the edge banding machine,
and a second actuator (42), wherein the first support
(5) is coupled to the second support (4) movably
along the transverse axis (Y), wherein the second
actuator (42) is configured to move the first support
(5) relative to the second support (4) along the
transverse axis (Y), the first actuator (52) and the
second actuator (42) cooperating to position the tool
(2) at an additional working position of the tool (2)
along the configuration direction (L).

An edge banding machine comprising

- asupport plane (S), for supporting a panel (P);
- a movement system for moving the panel (P)
along a feed direction (F) which is parallel to the
support plane (S);

- agluing station for gluing a strip onto an edge of
the panel (P); and

- a plurality of machining units (1), located down-
stream of the gluing station, to perform a plurality
of machining processes on the edge of the panel
(P) and/or on the strip glued to the edge of the
panel (P),

wherein at least one machining unit of the plurality of
machining units (1) is an edge milling unit (1) accord-
ing to any one of the preceding claims.
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