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(54) MACHINE TOOL PROVIDED WITH A CLEANING AND LUBRICATION STATION

(67)  The present invention relates to a machine tool
(1) for machining panels or other pieces made of wood
or plastic or metal or glass or another material or combi-
nations of materials, comprising: a work surface (3) to
support, in use, at least one panel or other piece; and at
least one operating device (5, 5’) movable at least along
a second axis (Y) and along a third axis (Z) and compris-
ing at least one spindle to which can be coupled, in use,
in a removable fashion, at least one tool (16); wherein

said at least one operating device (5, 5’) and said at least

one panel or other piece are relatively movable along a
first axis (X), wherein said first axis (X), said second axis
(Y) and said third axis (Z) are substantially orthogonal to
each other. Such machine tool (1) also comprises a
cleaning and/or lubrication station (9, 9’) comprising at
least one cleaning unit (13, 14a), to clean at least a part
of said at least one tool (16) and/or at least one part of
said at least one spindle, and at least one lubrication unit
(14b) for lubricating at least a part of said at least one
tool (16) and/or at least a part of said at least one spindle.
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Description

[0001] The presentinvention relates to a machine tool
provided with a cleaning and lubrication station.

[0002] In particular, the invention proposed here re-
lates to a machine tool, such as for example a machining
center, for machining panels or workpieces of different
shapes made of wood or other material, wherein said
machine tool comprises, among other things, a station
for cleaning and lubricating tools and/or operating parts
intended for moving the tools for the execution of the
foreseen machining.

[0003] Incurrent machine toolsitis possible to witness,
with a certain frequency, phenomena of breaking and/or
blocking of the spindles of the operating heads, designed
to receive the tools for the execution of the workings fore-
seen by the work plan.

[0004] These phenomena occur above all in the case
of prolonged operation of the operating heads and/or in
the case in which the spindles are operated with high
rotation speeds.

[0005] In most cases, these phenomena are due to
inadequate or insufficient maintenance of the spindles of
the operating heads and/or of the tools.

[0006] In light of the above, it is therefore an object of
the present invention to propose a machine tool with a
cleaning and lubrication station, which allows to carry out
the necessary cleaning and lubrication operations of the
tools and of the operating members assigned to their
movement or to allow its operation.

[0007] Another object of the invention is to provide a
machine tool with a cleaning and lubrication station,
which allows the above cleaning and lubrication opera-
tions to be carried out effectively.

[0008] A further object of the present invention is to
provide a machine tool with a cleaning and lubrication
station, which allows such cleaning and lubrication op-
erations to be carried out in such a way as not to impact
the productivity level of the machine tool itself.

[0009] Itis, therefore, specific object of the present in-
vention a machine tool for machining panels or other piec-
es made of wood or plastic or metal or glass or another
material or combinations of materials, comprising: a work
surface to support, in use, at least one panel or other
piece; and at least one operating device movable at least
along a second axis and along a third axis and comprising
at least one spindle to which can be coupled, in use, in
a removable fashion, at least one tool; wherein said at
least one operating device and said at least one panel
or other piece are relatively movable along a first axis,
wherein said first axis, said second axis and said third
axis are substantially orthogonal to each other; charac-
terised in that it also comprises a cleaning and/or lubri-
cation station comprising at least one cleaning unit, to
clean at least a part of said at least one tool and/or at
least one part of said at least one spindle, and at least
one lubrication unit for lubricating at least a part of said
at least one tool and/or at least a part of said at least one
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spindle.

[0010] Conveniently according to the invention, said at
least one operating device may be movable along said
first axis.

[0011] Further according to the invention, said at least
one operating device may be rotatable about atleastone
axis of rotation.

[0012] Preferably according to the invention, said at
least one cleaning unit may comprise at least one brush
and/or at least one dispensing unit for delivering com-
pressed air or acetone or other cleaning substances.
[0013] Preferably according to the invention, said at
least one lubrication unit may comprise at least one dis-
pensing unit for dispensing lubricating grease or other
lubricating substances.

[0014] Advantageously according to the invention,
said at least one tool may comprise a connecting ele-
ment, and said at least one spindle comprises a connect-
ing portion configured to couple, in use, in a removable
fashion, to said connecting element of said at least one
tool.

[0015] Still according to the invention, said cleaning
and/or lubrication station may comprise at least one grip-
ping unit to allow the gripping of said at least one tool.
[0016] Conveniently according to the invention, said
cleaning and/or lubrication station may comprise a cham-
ber for receiving said at least one tool when the opera-
tions are performed for cleaning and/or lubricating at
least a part of said at least one tool and/or of said at least
one spindle.

[0017] Further according to the invention, said at least
one gripping unit may be provided in said chamber, to
keep said at least one tool in said chamber during the
operations for cleaning and/or lubricating at least a part
of said atleast one tool and/or of said at least one spindle.
[0018] Still according to the invention, said atleastone
spindle may comprise at least one bearing and in that
said at least one lubrication unit is configured to lubricate
said at least one bearing when said spindle is arranged,
at least partially, in said cleaning and/or lubrication sta-
tion.

[0019] Conveniently according to the invention, said
cleaning and/or lubrication station may be in a fixed po-
sition with respect to said work surface.

[0020] Advantageously according to the invention,
said machine tool may comprise at least one tool storage
unit for housing a plurality of tools.

[0021] Alternatively according to the invention, said
cleaning and/or lubrication station may be connected, in
aremovable fashion, to said at least one tool storage unit
in such a way that said cleaning and/or lubrication station
is movable with respect to said work surface.

[0022] The presentinvention will be now described, for
illustrative but not limitative purposes, according to its
preferred embodiments, with particular reference to the
figures of the enclosed drawings, wherein:

figure 1 is an overall axonometric view of a machine
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tool according to an embodiment of the present in-
vention;

figure 2 is a detailed isometric view taken from figure
1;

figure 3 shows a detail of figure 2;

figure 4 is an isometric view of a component of the
machine tool shown in figure 1, during a step of
cleaning a tool;

figure 5 is a detailed axonometric view relating to a
variant of the machine tool shown in figure 1; and
figure 6 shows a detail of figure 5.

[0023] In the various figures, the similar parts will be
indicated with the same numerical references.

[0024] With reference to figures 1-4, the number 1 in-
dicates a machine tool (in particular, a machining center),
according to an embodiment of the present invention, for
working panels or other pieces of wood or other material.
[0025] This machine tool 1 comprises a base 2, on
which a work surface 3 is defined, on which one or more
panels or other pieces to be worked are placed and fixed.
[0026] The same machine tool 1 also comprises a por-
tal 4 arranged above the work surface 3 and connected
to the base 2 in a movable manner according to a first
axis X.

[0027] This portal 4 can assume, for example, an in-
verted "U" or "L" upside down shape.

[0028] An operating head 5 is mounted on one side of
the portal 4 in a movable way along a second axis Y,
substantially orthogonal to the first axis X.

[0029] The operating head 5 can, in turn, move atleast
along a third axis Z (vertical) substantially orthogonal to
the first axis X and second axis Y.

[0030] According to further variants, the same operat-
ing head 5 can rotate around one, two, three, or more
rotation axes.

[0031] Alternatively, or in addition to the possibility of
moving the operating head 5 along said first axis X, mov-
ing means (for example, a conveyor belt) can be provided
in the machine tool 1 to move said one or more panels
or other pieces along said first axis X.

[0032] However, in general, in the machine tool 1
movement means are provided for carrying out a relative
movement along the first axis X between said one or
more panels, or other workpieces, and the operating
head 5.

[0033] The operating head 5 comprises, inturn, a spin-
dle (not shown) rotatable around its rotation axis and
adapted to receive a tool for carrying out one or more
machining operations on the workpiece arranged on the
work surface 3.

[0034] The aforementioned spindle includes one or
more bearings.
[0035] A sort of safety guard or a safety structure 6

arranged around the portal 4, can also be provided in the
machine tool 1, in such a way as to offer a cover on at
least three sides, and it is movable integrally with the
portal 4 itself.
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[0036] The machine tool 1 also includes a tool storage
unit 7 for housing one or more tools, connected integrally
to the portal 4, for example at the external side of an
upright of the portal 4.

[0037] According to further construction variants (not
shown), such tool storage unit 7 can be fixed to the base
2, in a fixed position with respect to the portal 4.

[0038] The storage unit 7, in turn, comprises a chain,
on which a plurality of gripping members 8 are mounted,
each configured to receive a tool.

[0039] The aforesaid chain is movable in such a way
as to be able to slide on itself, thus allowing each gripping
member 8 to be positioned on the side of the tool mag-
azine 7, which faces the operating head 5 to facilitate the
removal of a tool from the tool magazine 7 to be part of
the operating head 5 and the positioning of a tool by the
operating head 5 in a gripping member 8 close to the
latter.

[0040] According to further constructive variants (not
shown), however falling within the scope of the present
invention, this tool magazine 7 can have a different struc-
ture and/or shape with respect to those shown in the at-
tached figures.

[0041] In the machine tool 1 there is also a cleaning
and/or lubrication station 9 to allow the execution of
cleaning and/or lubrication operations on the spindle of
the operating head 5, and on the attachment portions
(normally, conical attachments) of the tools.

[0042] In the embodiment of the invention shown in
figures 1-4, the cleaning and/or lubrication station 9 is
integrally connected to the base 2 at one side of the latter,
in a position such as not to interfere with the movement
of the movable parts of the machine tool 1, such as, for
example, the safety structure 6.

[0043] Specifically, the cleaning and/or lubrication sta-
tion 9 comprises a casing, or a containment structure 10,
in which a chamber 11 communicating with the outside
through an opening 12 is defined.

[0044] Inthe cleaning and/or lubrication station 9 there
is also provided a plurality of brushes 13, which face to-
wards the aforementioned chamber 11.

[0045] The brushes of this plurality of brushes 13 can
be fixed or movable, for example each brush can be ro-
tated on itself by means of motor means suitable for the
purpose.

[0046] The cleaning and/or lubrication station 9 also
includes one or more cleaning nozzles 14a, fixed or mo-
bile, for the delivery of cleaning substances (for example,
compressed air or acetone) and one or more lubrication
nozzles 14b, fixed or mobile, for dispensing lubricants
(for example, grease for lubrication).

[0047] Said one or more cleaning nozzles 14a and said
one or more lubrication nozzles 14b are connected to
devices for feeding the substances indicated above, and
arranged in the chamber 11, so as to direct these sub-
stances towards a tool or a spindle arranged in said
chamber 11.

[0048] Oneormore gripping members or elements can
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be provided in the chamber 11, such as for example a
recess 15 formed in the top part of the containment struc-
ture 10 in a position adjacent to the opening 12, to grip
one or more tools in a removable way so that the latter
are, entirely or almost completely, arranged in the same
chamber 11.

[0049] I[fitis necessary to clean and/or lubricate a tool
16 supplied with the machine tool 1, the operating head
5, carrying this tool 16 in the relative spindle, approaches
the cleaning and/or lubrication station 9, to place said
tool 16 in the chamber 11 making it pass through the
opening 12 and placing a portion of it in the recess 15 to
hold it in place.

[0050] Once the tool 16 has been placed in the cham-
ber 11 of the cleaning and/or lubrication station 9, the
same tool 16 is subjected to cleaning, by means of the
plurality of brushes 13 and/or by activating the cleaning
nozzles 14a to deliver cleaning substances, and/or lubri-
cation by activating the lubrication nozzles 14b used for
dispensing lubricating substances.

[0051] The provision of the recess 15 or of other grip-
ping members entails, as an important advantage, the
possibility of cleaning and/or lubricating the tool in the
"masked time", namely, while the operating head 5 is
engaged in performing a machining on the workpiece
placed on the work surface 3.

[0052] Alternatively, if neither the recess 15 nor other
types of gripping members are provided, the above-men-
tioned cleaning and/or lubrication steps are carried out
while the tool 16 is mounted on the spindle of the head
operating head 5 and maintained by the latter in the
chamber 11.

[0053] If, on the other hand, the need arises to clean
and/or lubricate the spindle of the operating head 5 or a
part of it (for example the spindle bearings), the operating
head 5 approaches the cleaning and/or lubrication station
9 in such a way as to arrange the relative spindle inside
the chamber 11, making it pass through the opening 12.
[0054] While the spindle is kept in the chamber 11 by
operating head 5, the same spindle is subjected to a
cleaning, by means of the plurality of brushes 13 and/or
by activating the cleaning nozzles 14a for the delivery of
cleaning substances, and/or to a lubrication by activating
the lubrication nozzles 14b used for supplying of the lu-
bricating substances.

[0055] The cleaning substances and lubricating sub-
stances, used for carrying out the cleaning and lubrica-
tion operations described above, are prevented from
spreading outwards thanks to the shield action carried
out by the containment structure itself 10.

[0056] In figures 5-6, instead, a variant of the machine
tool 1 described above is shown, incorporating a cleaning
and/or lubrication station 9’ equal to the cleaning and/or
lubrication station 9 described above and also provided
with a hooking element 17’ in the relative top area, con-
figured to engage, in a removable way, to a gripping
member 8’ of the relative storage unit 7°.

[0057] In this technical variant, therefore, unlike what
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has been described above for the machine tool 1, the
cleaning and/or lubrication station 9’ is not fixed with re-
specttothe base 2’, butitis movable due to the possibility
of movement of the gripping members 8 themselves of
the storage unit 7°.

[0058] The operations for cleaning and lubricating the
tools and the spindle of the operating head 5’ are carried
out according to the same methods described above, in
relation to the machine tool 1.

[0059] As can be easily inferred from the above de-
scription, the machine tool according to the present in-
vention is structured in such a way as to allow cleaning
and lubrication operations to be carried out easily and
effectively on the spindles of the operating heads and on
the tools, preventing them from being damaged, broken,
or otherwise unusable.

[0060] The present invention has been described for
illustrative but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
modifications and/or changes can be introduced by those
skilled in the art without departing from the relevant scope
as defined in the enclosed claims.

Claims

1. Machinetool (1) for machining panels or other pieces
made of wood or plastic or metal or glass or another
material or combinations of materials, comprising:

a work surface (3) to support, in use, at least
one panel or other piece; and

at least one operating device (5, 5°) movable at
least along a second axis (Y) and along a third
axis (Z) and comprising at least one spindle to
which can be coupled, in use, in a removable
fashion, at least one tool (16); wherein said at
least one operating device (5, 5’) and said at
leastone panel or other piece are relatively mov-
able along a first axis (X), wherein said first axis
(X), said second axis (Y) and said third axis (Z)
are substantially orthogonal to each other;
characterised in that it also comprises a clean-
ing and/or lubrication station (9, 9’) comprising
at least one cleaning unit (13, 14a), to clean at
least a part of said at least one tool (16) and/or
at least one part of said atleast one spindle, and
at least one lubrication unit (14b) for lubricating
atleasta part of said atleast one tool (16) and/or
at least a part of said at least one spindle.

2. Machinetool (1) accordingto claim 1, characterised
in that said at least one operating device (5, 5°) is
movable along said first axis (X).

3. Machine tool (1) according to claim 1 or 2, charac-
terised in that said at least one operating device (5,
5’) is rotatable about at least one axis of rotation.
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Machine tool (1) according to any one of the preced-
ing claims, characterised in that said at least one
cleaning unit comprises at least one brush (13)
and/or at least one dispensing unit (14a) for deliver-
ing compressed air or acetone or other cleaning sub-
stances.

Machine tool (1) according to any one of the preced-
ing claims, characterised in that said at least one
lubrication unit comprises at least one dispensing
unit (14b) for dispensing lubricating grease or other
lubricating substances.

Machine tool (1) according to any one of the preced-
ing claims, characterised in that said at least one
tool (16) comprises a connecting elementand in that
said atleast one spindle comprises a connecting por-
tion configured to couple, in use, in aremovable fash-
ion, to said connecting element of said at least one
tool (16).

Machine tool (1) according to any one of the preced-
ing claims, characterised in that said cleaning
and/or lubrication station (9, 9°) comprises at least
one gripping unit (15) to allow the gripping of said at
least one tool (16).

Machine tool (1) according to any one of the preced-
ing claims, characterised in that said cleaning
and/or lubrication station (9, 9’) comprises a cham-
ber (11) for receiving said atleast one tool (16) when
the operations are performed for cleaning and/or lu-
bricating at least a part of said at least one tool (16)
and/or of said at least one spindle.

Machine tool (1) according to claims 7 and 8, char-
acterised in that said at least one gripping unit (15)
is provided in said chamber (11), to keep said atleast
one tool (16) in said chamber (11) during the oper-
ations for cleaning and/or lubricating at least a part
of said at least one tool (16) and/or of said at least
one spindle.

Machine tool (1) according to any one of the preced-
ing claims, characterised in that said at least one
spindle comprises at least one bearing and in that
said at least one lubrication unit (14b) is configured
to lubricate said at least one bearing when said spin-
dle is arranged, at least partially, in said cleaning
and/or lubrication station (9, 9°).

Machine tool (1) according to any one of the preced-
ing claims, characterised in that said cleaning
and/or lubrication station (9) is in a fixed position with
respect to said work surface (3).

Machine tool (1) according to any one of the preced-
ing claims, characterised in that it comprises at
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13.

least one tool storage unit (7, 7’) for housing a plu-
rality of tools.

Machine tool (1) according to claim 12 and any one
ofclaims 1to 10, characterised in that said cleaning
and/or lubrication station (9’) can be connected, in a
removable fashion, to said at least one tool storage
unit (7’) in such a way that said cleaning and/or lu-
brication station (9’) is movable with respect to said
work surface.
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