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“HOUSING FOR A LASER PROCESSING MACHINE AND LASER

PROCESSING MACHINE HAVING A HOUSING”

CROSS-REFERENCE TO RELATED APPLICATIONS

This patent application claims priority from Italian
patent application no. 102021000030653 filed on December 3,
2021, the entire disclosure of which is incorporated herein
by reference.

TECHNICAL FIELD

The present 1invention relates to a housing, in
particular having a first work space and a second work space,
for a laser processing machine.

Advantageously, the present invention also relates to
a laser processing machine having a housing with a first
work space and a second work space.

BACKGROUND

Laser processing machines for treating, by means of a
laser device, work pieces are known. Such treatments can be
for example the cutting and/or the incision of the work
pieces, the laser welding and others. Since the laser
radiations used during such treatments can be harmful for an
operator, such laser processing machines must comprise a
housing which allows screening the laser radiations.

Some of the laser processing machines comprise a housing
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which has a first work space and a second work space
separated from one another by means of a dividing wall.

It is known that such laser processing machines comprise
at least one laser device which can be placed both in the
first work space to carry out a laser processing in the first
work space and in the second work space to carry out a
processing in the second work space.

Furthermore, the housing has a first entrance and a
second entrance for accessing the first work space and the
second work space, respectively. Additionally, the housing
also comprises a first door and a second door for selectively
opening and closing the first entrance and the second
entrance, respectively. An advantage of this type of housing
lies in the fact that it is possible to carry out a laser
processing in one between the first work space and the second
work space and to load and/or unload work pieces in the other
between the first work space and the second work space. It
should be noted that the other between the first work space
and the second work space must anyway be screened.

Typically, the dimensions of the first work space and
of the second work space correspond and determine a maximum
dimension of the work pieces.

Some housings allow removing the dividing wall so as to
treat work pieces which have dimensions greater than the

maximum ones defined by the dimensions of the first work
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space and of the second work space. The removal of the
dividing wall also results in the creation of a single work
space. This means that it is not possible, as in the case of
the presence of the first work space and of the second work
space, to carry out a processing in one between the first
work space and the second work space and to remove a
processed piece and to load a new work piece in the other
between the first work space and the second work space.

Therefore, the need is felt in the sector for a further
improvement of the housings for laser processing machines
and/or of the laser processing machines which allows solving
at least one of the known drawbacks.

SUMMARY

The aforementioned objects are achieved by the present
invention, since it relates to a housing as defined in the
independent claim. Alternative preferred embodiments are
protected in the respective dependent claims.

The aforementioned objects are also achieved by the
present invention, since it relates to a machine according
to Claim 13. Alternative preferred embodiments are protected
in the respective dependent claims.

BRIEEF DESCRIPTION OF THE DRAWINGS

In order to better understand the present invention, a
preferred embodiment 1s described in the following, by way

of mere non-limiting example and with reference to the
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accompanying drawings, wherein:

- Figure 1 is an isometric view of a laser processing
machine according to the present invention, with parts
removed for clarity;

- Figures 2a and 2b are isometric views of the laser
processing machine of Figure 1 1in two distinct work
configurations, with parts removed for clarity; and

- Figures 3a, 3b and 3c show a section view of the laser
processing machine with the placing of a detail at different
positions, with parts removed for clarity.

DESCRIPTION OF EMBODIMENTS

In Figure 1, reference numeral 1 indicates, as a whole,
a laser processing machine for treating, by means of a laser,
work pieces 2 for obtaining processed pieces 3.

According to some non-limiting embodiments, the machine
1 can be configured to carry out one or more of the following
laser processing processes: cutting, engraving, boring,
welding, cropping, butt joining, and other.

According to some non-limiting embodiments, the work
piece 2 can comprise, 1in particular consist of, a metal
material such as for example steel, carbon steel, stainless
steel, aluminium, brass, copper, titanium alloys and other
alloys or any combination thereof.

The work pieces 2 can have complex or simple structures.

For example, the work pieces 2 can have respective (complex)
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three-dimensional structures or bi-dimensional structures.

The work pieces 2 can be for example unfinished
products, as possibly obtained by means of curvature,
printing, hydroforming or other processes.

For example, work pieces 2 can be curved pipes, formed
sheets, other types or combinations thereof.

With reference to Figures 1 to 3c, the machine 1
comprises a housing 4, in particular having and/or delimiting
an inner space 5; and a laser apparatus 6 arranged in the
housing 4, in particular in the inner space 5, for carrying
out a laser processing on work pieces 2.

In more detail, the housing 4 extends along a first
axis A, a second axis B perpendicular to the first axis A
and a third axis C perpendicular to the first axis A and to
the second axis B. In particular, the first axis A and the
third axis C can have respective horizontal orientations and
the second axis B can have a vertical orientation.

Preferentially, the extension of the housing 4 along
the first axis A can define a width of the housing 4, along
the second axis B it can define a height of the housing 4
and along the third axis C it can define a depth of the
housing 4.

The housing 4 comprises a first work space 7 and a
second work space 8 distinct and separate from one another

and each configured to receive work pieces 2.
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The housing 4 further comprises a dividing wall 9, in
particular placed in the inner space 5, which separates the
first work space 7 and the second work space 8 from one
another. In other words, the dividing wall 9 is interposed
between the first work space 7 and the second work space 8.

Advantageously, the dividing wall 9 is placeable in an
operating position. In particular, the dividing wall 9 is
variable among at least a first position (see Figure 3a), a
second position (see Figure 3b) and a third position (see
Figure 3c) distinct from one another. By means of the placing
of the dividing wall 9 in the operating position and thanks
to the possibility of choosing the position of the dividing
wall 9 among at least the first position, the second position
and the third position, it 1s possible to wvary and/or
determine the dimensions of the first work space 7 and of
the second work space.

In particular, the operating position of the dividing
wall 9 determines a first length E1 of the first work space
7 and a second length E2 of the second work space 8. Still
more in particular, the first length E1 and the second length
E2 vary as a function of the operating position, for example
depending if the operating position corresponds to the first
position, to the second position or to the third position.

Preferentially, the first length El1 and the second

length E2 describe an extension of the first work space 7
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and of the second work space 8, respectively, along a
direction parallel to the first axis A.

In particular, the operating position of the dividing
wall 9 can be varied relative to a direction D parallel to
the first axis A and/or parallel to the normal of the
dividing wall 9.

According to some non-limiting embodiments, the first
position and the third position define respective limit
operating positions. In other words, the dividing wall 9 can
be selectively arranged in the first position, the third
position or at least a position, for example the second
position, interposed between the first position and the third
position. In particular, the first operating position
corresponds to a first limit operating position which can
determine a first minimum length El and a second maximum
length E2 and/or the third operating position corresponds to
a second limit operating position which can determine a first
maximum length E1 and a second minimum length E2.

In further detail, when the operating position of the
dividing wall 9 corresponds to the first position (see Figure
3a), the first length E1l can be less and/or the second length
E2 can be greater respectively than the respective first
lengths E1 and the respective second lengths E2 when the
operating position of the dividing wall 9 corresponds to the

second position or to the third position. Alternatively or
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additionally, when the operating position of the dividing
wall 9 corresponds to the third position (see Figure 3c),
the first length E1l can be greater and/or the second length
E2 can be less respectively than the respective first lengths
El and the respective second lengths El1 when the operating
position of the dividing wall 9 corresponds to the second
position or to the first ©position. Alternatively or
additionally, when the operating position of the dividing
wall 9 corresponds to the second position (see Figure 3b)
the first length El1 and the second length E2 are
(substantially) identical.

According to some non-limiting embodiments, for example
the first length El1 and the second length E2 are
(substantially) identical when the operating position
corresponds to the first position or to the third position.

According to some non-limiting embodiments, the
operating position can be varied between the first position
and the third position in a continuous manner (i.e. there is
an “unlimited” number of operating positions between the
first position and the third position) or in a discrete
manner (i.e. there is a limited number of operating positions
between the first position and the third position).

In more detail, the dividing wall 9 can extend along an
axis parallel to the second axis B and another axis parallel

to the third axis C. Preferentially, an extension of the



10

15

20

25

dividing wall 9 along an axis parallel to the axis A can
define a thickness of the dividing wall 9.

Preferentially, the dividing wall 9 can extend
vertically.

In particular, the dividing wall 9 can define a
respective lateral wall of the first work space 7 and of the
second work space 8.

Furthermore, the housing 4 can comprise two lateral
walls 15, each one being spaced from the dividing wall 9, in
particular in a direction parallel to the first axis A. In
particular, the dividing wall 9 can be interposed between
the two lateral walls 15 for partially delimiting the first
work space 7 and the second work space 8.

More specifically, one of the lateral walls 15 can
define, together with the dividing wall 9, the first length
El of the first work space 7 and the other lateral wall 15
can delimit, together with the dividing wall 9, the second
length E2. In other words, an extension between the dividing
wall 9 and one of the lateral walls 15 along the first axis
A determines the first length El1 and an extension between
the dividing wall 9 and the other of the lateral walls 15
along the first axis A determines the second length E2.

According to some preferred embodiments, when the
dividing wall 9 1is placed in the second position, the

dividing wall 9 can be equidistant from the two lateral walls
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15. Furthermore, when the dividing wall 9 is placed in the
first position or in the second position, the dividing wall
9 can be closer to one of the two lateral walls 15.

Furthermore, the housing 4 can also comprise a first
auxiliary wall 16 and a second auxiliary wall transverse to
the dividing wall 9. In particular, the first auxiliary wall
16 and the second auxiliary wall are spaced apart from one
another along a direction parallel to the third axis C and
delimit the first work space 7 and the second work space 8
along the direction parallel to the third axis C.

Preferentially, the first auxiliary wall 16 and the
second auxiliary wall can face one another.

Preferentially, the first auxiliary wall 16 can be
placed in the inner space 5.

With particular reference to Figures 1 to 2b, the
housing 4 can comprise a first entrance 17 and a second
entrance 18 configured to allow access, for example to an
operator and/or to a robot, to the first work space 7 and to
the second work space 8, respectively, in particular for
loading a work piece 2 and/or for unloading a processed piece
3.

Advantageously, the first entrance 17 and the second
entrance 18 are variable as a function of the operating
position of the dividing wall 9.

In particular, la operating position of the dividing

10



10

15

20

25

wall 9 can determine a first extension of the first entrance
17 and a second extension of the second entrance 18 along
the first axis A.

Advantageously and thanks to the fact of having the
first work space 7 and the second work space 8, it is possible
to carry out a laser processing in one between the first
work space 7 and the second work space 8 and to unload a
processed piece 3 and/or load a work piece 2 in the other
between the first work space 7 and the second work space 8.

The housing 4 can comprise a closing device configured
to selectively open and close the first entrance 17 and the
second entrance 18.

More specifically, the closing device can comprise one
or more doors, in particular sliding and/or telescopic doors,
so as to selectively open and close the first entrance 17
and the second entrance 18. Still more specifically, the
closing device can comprise a first door 19 configured to
selectively open and close the first entrance 17 and a second
door 20 configured to selectively open and close the second
entrance 18.

Considering the fact that the operating position of the
dividing wall 9 can vary, it 1is necessary to control the
closing device, in particular the first door 19 and the
second door 20, depending on the operating position

selectively chosen.

11
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Advantageously, the laser processing machine 1 and/or
the housing 4 comprises/comprise a control unit operatively
connected to the closing device, in particular to the first
door 19 and the second door 20, and in particular also a
sensor device operatively connected to the control unit and
configured to determine the operating position of the
dividing wall 9.

Advantageously, the control wunit i1is configured to
control the closing device, in particular to selectively
control the first door 19 and the second door 20, as a
function of the operating position of the dividing wall 9,
in particular as determined by the sensor device.
Preferentially, the control unit can also be configured to
control the closing device, 1in particular to selectively
control the first door 19 and the second door 20, as a
function of the first length E1 and of the second length E2.

In particular, the sensor device can be configured to
determine with precision the position of the dividing wall
9 which in turn allows adjusting with precision the closing
device, in particular the first door 19 and the second door
20, so as to ensure the selective closing of the first
entrance 17 and of the second entrance 18.

According to some non-limiting embodiments, the sensor
device <can comprise a plurality of reading heads each

arranged in the area of a respective possible position of

12
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the dividing wall 9. In the specific case, the sensor device
can comprise a first reading head arranged in the area of
the first position, a second reading head arranged in the
area of the second position and a third reading head arranged
in the area of the third position.

Preferentially, each reading head can be configured to
detect a transmitter mounted on the dividing wall 9 for
determining the operating position of the dividing wall 9.

Alternatively or additionally, the sensor device can
comprise an (absolute) encoder (indirectly) associated with
the dividing wall 9.

Preferentially, the length of each one of the first
door 17 and the second door 18 is changeable so as to be
adaptable relative to the operating position of the dividing
wall 9, in particular as determined by the sensor device.

In more detail, the control unit can be configured to
selectively control each one of the first door 19 and the
second door 20 between a respective closing configuration
and a respective opening configuration, in particular for
selectively closing and opening the first entrance 17 and
the second entrance 18, respectively. In particular, the
first door 19 and the second door 20 close and free the first
entrance 17 and the second entrance 18, respectively, when
they are controlled in the respective closing configuration

and the respective opening configuration, respectively.

13
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In further detail, the control unit can be configured
to adjust the first door 19 and the second door 20 to extend
from a respective lateral portion 21 of the housing 4 to the
dividing wall 9 for closing the first entrance 17 and the
second entrance 18, respectively, 1in particular when it
controls, in use, the first door 19 and the second door 20
in the respective closing configuration. In particular, each
lateral portion 21 comprises a respective lateral wall 15;
in other words, in use, the first door 19 and the second
door 20 can selectively extend from the respective lateral
wall 15 to the dividing wall 9.

According to some non-limiting embodiments, the housing
4 can comprise a first housing seat 22 for the first door 19
and a second housing seat 23 for the second door 20. 1In
particular, each one of the first housing seat 22 and the
second housing seat 23 can be arranged in the area of a
respective lateral portion 21.

Preferentially, the control unit can be configured to
control the extension of the first door 19 and of the second
door 20 depending on the operating position detected by the
sensor device so as to align the first door 19 and the second
door 20 with the dividing wall 9 when they are controlled in
the respective closing configuration. According to some non-
limiting embodiments, the extension of the first door 19 and

of the second door 20 is controlled so as to establish a

14



10

15

20

25

contact with the dividing wall 9 when the first door 19 and
the second door 20 are controlled in the respective closing
configuration.

More specifically, each one of the first door 19 and
the second door 20 can extend from the first housing seat 22
and from the second housing seat 23, respectively, to the
dividing wall 9 when it is controlled in the respective
closing configuration. Furthermore, each one of the first
door 19 and the second door 20 can be inserted in the first
housing seat 22 and the second housing seat 23, respectively,
when it is controlled in the respective opening
configuration.

Preferentially, the first door 19 and the second door
20 can be sliding and/or telescopic doors. More specifically,
each one of the first door 19 ad the second door 20 can
comprise a plurality of leaves configured to slide in front
of one another. In particular, each leaf is coupled to at
least another leaf in a linearly shiftable manner.

According to some non-limiting embodiments, the housing
4 can comprise a first auxiliary sensor device configured to
determine an extension and/or a placing (absolute or relative
for example with respect to the dividing wall 9) of the first
door 19 and/or of the second door 20, in particular when
being controlled in the closing configuration and/or when it

is controlled in the closing configuration. Preferentially,

15
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the control unit can be configured to adjust the first door
19 and the second door 20 as a function of the measurements
of the first auxiliary sensor device, 1in particular for
ensuring a correct closing of the first entrance 17 and of
the second entrance 18 with the first door 19 and with the
second door 20, respectively, and/or for ensuring that the
first door 19 and the second door 20 are aligned and/or in
contact with the dividing wall 9 when they are controlled in
the respective closing configuration.

Preferentially, the closing device can be configured to
open the first entrance 17 and the second entrance 18 while,
in use, a laser processing is carried out in the second work
space 8 and in the first work space 7, respectively.

Preferentially, in use, the closing device closes the
first entrance 17 while the laser apparatus 6 carries out a
laser processing in the first work space 7 and/or the second
entrance 18 while the laser apparatus 6 carries out a laser
processing in the second space 8.

According to some embodiments, the housing 4 can
comprise at least a first guide assembly, a second guide
assembly and a third guide assembly arranged in the inner
space 5 and which define the first position, the second
position and the third position, respectively. In
particular, the dividing wall 9 can be selectively coupled

to the first guide assembly, to the second guide assembly

16
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and to the third guide assembly for placing the dividing
wall 9 in the first position, in the second position and in
the third position, respectively.

Preferentially, the dividing wall 9 and/or the first
guide assembly, the second guide assembly and the third guide
assembly can comprise stopping devices configured to fix the
dividing wall 9 in a reversible manner.

According to a such embodiment, in use, in order to
change the position of the dividing wall 9 it is necessary
to decouple the dividing wall 9 from the first guide
assembly, from the second guide assembly or from the third
guide assembly. Subsequently, it is possible to couple the
dividing wall 9 to the first guide assembly, to the second
guide assembly or to the third guide assembly.

Preferentially, the first guide assembly, the second
guide assembly and the third guide assembly extend in a
direction parallel to the third axis C and are arranged with
respect to one another along a direction parallel to the
first axis A.

Alternatively o additionally, the housing 4 can
comprise a moving device coupled to the dividing wall 9 and
configured to move the dividing wall 9 along a direction
normal to the dividing wall 9 between a first limit position
which corresponds to the first position and a second limit

position which corresponds to the third position. 1In
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particular, the direction normal to the dividing wall 9 can
be parallel to the axis A.

Preferentially, the moving device can be configured to
change the position of the dividing wall 9 in a continuous
manner.

According to some non-limiting embodiments, the sensor
device can comprise an (absolute) encoder coupled to the
moving device, for example to a motor of the moving device,
for delimiting the operating position of the dividing wall
9.

With particular reference to Figures 1 to 3c, the
dividing wall 9 can comprise at least one first end portion
26, 1in particular a lower portion 26, configured to be in
contact and/or being in contact with a support surface and
a second end portion 27, in particular an upper portion 27,
opposite the first end portion 26, in particular along a
direction parallel to the second axis B.

According to the illustrated embodiment, the dividing
wall 9 can also comprise a protruding portion 28 protruding
from the second end portion 27, in particular in a direction
parallel to the second axis B.

With particular reference to Figures 1, 2a and 2b, the
housing 4 can comprise a covering device 29, 1in particular
placed in the inner space 5, configured to selectively cover

at least one between the first work space 7 and the second

18
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work space 8. In particular, the covering device 29 can be
configured to cover one between the first work space 7 and
the second work space 8 and to free the other between the
first work space 7 and the second work space 8.

For example, 1in Figures 2a and 2b the respective
conditions in which the covering device 29 covers the first
work space 7 and the second work space 8, respectively, are
indicated.

This allows carrying out a laser processing in the work
space 7 or 8 which is not covered by the covering device 29,
while an operator can remove a processed piece 3 and/or
insert a new work piece 2 in the other work space 7 or 8
(i.e. the work space 7 or 8 which is covered by the covering
device 29).

Advantageously, the control unit can be operatively
connected to the covering device 29 and can be configured to
control the covering device 29 as a function of the operating
position of the dividing wall 9 as determined by the sensor
device.

In more detail, the covering device 29 can comprise a
first cover 32 and a second cover 33, each controllable at
least in an active configuration in which the first cover 32
and the second cover 33 are configured to cover and/or cover
the first work space 7 and the second work space 8,

respectively.

19
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Considering the fact that the first extension El1 and
the second extension E2 can vary as a function of the
operating position of the dividing wall 9, it is advantageous
to control the first cover 32 and the second cover 33 as a
function of the operating position, 1in particular for
ensuring a precise covering.

In particular, the control unit can be configured to
control the first cover 32 and the second cover 33 as a
function of the operating position of the dividing wall 9,
in particular as determined by the sensor device.

More specifically, the first cover 32 and the second
cover 33 extend from a respective lateral portion of the
housing 4 to the dividing wall 9 when they are controlled in
the respective active configurations.

Preferentially, the covering device 29 can also
comprise a guide system 34 configured to guide the first
cover 32 and the second cover 33 so that the first cover 32
and the second cover 33, when they are in the respective
active configurations, comprise at least a respective main
portion 35 and a respective auxiliary portion 36 extending
transversally from the respective main portion 35.

Preferentially, each main portion 35 has a
(substantially) horizontal orientation.

According to some non-limiting embodiments, each one of

the first cover 32 and the second cover 33 can be

20
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controllable in a respective waiting configuration in which
the first cover 32 and the second cover 33 are configured to
free and/or free the first work space 7 and the second work
space 8, respectively.

In particular, the housing 4 can be configured so that
one between the first cover 7 and the second cover 8 can be
controlled in the respective active configuration while the
other between the first cover 7 and the second cover 8 can
be controlled in the waiting configuration.

In more detail, the guide system 34 can comprise a first
group of tracks 37 for guiding the first cover 32 so that
the first cover 32, when it is in the active configuration,
has at least the respective main portion 36 and the
respective auxiliary portion 35 and a second group of tracks
38 for guiding the second cover 33 so that the second cover
33, when it is in the active configuration, has at least the
respective main portion 35 and the respective auxiliary
portion 36.

In more detail, each one of the first group of tracks
37 and the second group of tracks 38 can comprise a
respective first track 39 and a second track 40 spaced apart
from one another along a respective axis E parallel to the
third axis C.

Furthermore, the first track 39 and the second track 40

can each comprise a respective first portion 41 and a
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respective second portion 42. The first portions 41 can be
made and/or configured to support and/or define the
respective main portion 35 and the second portions 42 can be
configured to support and/or define the respective auxiliary
portion 36.

Additionally, each second portion 42 can be connected
to and extends from the respective first portion 41 to the
second end portion 32.

In particular, each second portion 42 can be inclined
relative to the respective first portion 41.

Preferentially, each first portion 41 can extend along
a longitudinal axis (substantially) parallel to the first
axis A. Still more preferentially, each first portion 41 can
be oriented horizontally.

Preferentially, the length of the first portions 39 is
selectively adaptable as a function of the operating position
of the dividing wall 9, in particular as determined by the
sensor device. In this manner, it is possible to adapt the
extensions of the main portions 35 as a function of the
operating position of the dividing wall 9.

According to some non-limiting embodiments, the housing
4 can also comprise a second auxiliary sensor device
configured to determine an extension and/or (absolute or
relative) placing of the first cover 32 and/or of the second

cover 33, in particular when it is controlled in the active
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configuration and/or when being controlled in the active
configuration. Preferentially, the control wunit can be
configured to adjust the first cover 32 and the second cover
33 also as a function of the measurements of the second
auxiliary sensor device, in particular for selectively
aligning the first cover 32 and the second cover 33 with the
dividing wall 9.

Preferentially, the second auxiliary sensor device can
also be configured to determine the extensions of the first
portions 41.

According to some non-limiting embodiments, the housing
4 can also comprise a first housing device 43 and a second
housing device 44 for housing the first cover 32 and the
second cover 33, respectively, in particular when it is
controlled in the respective waiting configuration.

According to some non-limiting embodiments, the housing
4 also comprises an actuating device 45 configured to
selectively control the first cover 32 and the second cover
33 between the active configuration and the waiting
configuration.

With particular reference to Figures 1 to 4, the laser
apparatus 6 can comprise one or more laser devices, 1in the
specific case a laser device 50 is illustrated.

The laser apparatus 6 can also comprise a support

structure 51, in particular arranged in the inner space 5,
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carrying the laser device 50 in a movable manner.

In more detail, the support structure 51 can comprise
a fixed structure 52 and a movable structure 53 carrying the
laser device 50 and coupled in a movable manner to the fixed
structure 52. In particular, the movable structure 53 can be
movable along a path, in particular a linear path.

Furthermore, the support structure 51 can comprise an
actuator for moving the movable structure 53 along the path.

In further detail, the laser device 50 is coupled to
the movable structure 53 so as to carry out respective
angular movements around one or more rotation axes and a
translation along a respective axis (substantially) parallel
to the second axis B (for selectively approaching and spacing
apart the laser device 50 to or from the work piece 2).

The movable structure 53 can allow selectively placing
the laser device 50 in the first work space 7 and in the
second work space 8.

According to some non-limiting embodiments, the laser
processing machine 1 can also comprise two work tables 54,
one arranged in the first work space 7 and the other in the
second work space 8. Each work table 54 is configured to
support the work pieces 2 (and then, the processed pieces
3).

According to some non-limiting embodiments, the

specific work table 54 arranged in the first work space 7
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and in the second work space 8 can be chosen and/or changed
depending on the dimension of the first work space 7 and of
the second work space 8.

The laser processing machine 1 can further comprise a
man-machine interface 55.

In use, the processing machine 1 laser-processes work
pieces 2 for obtaining processed pieces 3.

In particular, the work pieces 2 are placed in the first
work space 7 and in the second work space 8.

The operating position of the dividing wall 9 can be
chosen for adjusting the dimensions of the first work space
7 and of the second work space 8.

If wanting to change the dimensions of the first work
space 7 and of the second work space 8, the operating
position of the dividing wall 9 has to be changed.

According to some embodiments, the operating position
can vary 1in a discrete manner, while according to other
alternative embodiments, the operating position can vary in
a continuous manner between a first limit position and a
second limit position.

When the operating position has been defined, it 1is
possible to start the laser processing.

In order to carry out the processing, the laser device
50 has to be placed in the first work space 7 or in the

second work space 8 for carrying out the laser processing in
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the first work space 7 or in the second work space 8,
respectively.

For safety reasons, it i1s necessary to close the first
entrance 17 and the second entrance 18 if a processing is
carried out in the first work space 19 (see Figure 2b) and
in the second work space 20 (see Figure 2a), respectively.

The sensor device determines the operating position
which allows the control unit to adjust the closing device,
in particular the first door 19 and the second door 20, for
ensuring the correct closing of the first entrance 17 and of
the second entrance 18.

Advantageously, the control wunit also adjusts the
covering device 29 as a function of the operating position
of the dividing wall 9.

In more detail, the covering device 29 covers the first
work space 7 (see Figures 2b and 3c), in particular by means
of the control of the first cover 32 in the respective active
configuration, while the laser apparatus 6, 1in particular
the laser device 50, carries out the laser processing of the
work piece 2 placed in the second work space 8 (while the
second cover 33 is in the respective waiting configuration).
Furthermore, the covering device 29 covers the second work
space 8 (see Figures 2a and 3a), 1in particular by means of
the control of the respective second cover 33 in the active

configuration, while the laser apparatus 6, in particular
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the laser device 50, carries out the laser processing of the
work piece 2 placed in the first work space 7 (while the
first cover 32 is in the respective waiting configuration).

During the execution of a laser processing 1in one
between the first work space 7 and the second work space 8
it is possible, for example through an operator or a robot,
to remove a processed piece 3 and/or place a new work piece
2 in the other between the first work space 7 and the second
work space 8.

In order to carry out at times the laser processing in
the first work space 7 and at times in the second work space
8 it 1s necessary to transfer the laser device 50 from the
first work space 7 or from the second work space 8 to the
second work space 8 or to the first work space 7. For this
reason, 1t is necessary to control the first cover 32 and
the second cover 33 from the active configuration to the
waiting configuration if the laser processing was carried
out in the second work space 8 or in the first work space 7,
respectively.

By examining the characteristics of the processing machine 1
and/or of the housing 4 according to the present invention, the
advantages that they allow obtaining are evident.

In particular, the housing 4 allows a greater flexibility. It
is possible to change the dimensions of the first work space 7 and of

the second work space 8 for adapting them the best way possible to
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the dimensions of the work pieces 2. For example, it is possible to
manage the laser processing of work pieces 2 which have various
dimensions.

A further advantage lies in the fact of having the sensor device
and the control unit for ensuring the safety of the operators thanks
to the precise control of the closing device and/or of the covering
device 29 as a function of the detected operating position.

Finally, it is clear that modifications and variations can be
made to the described and illustrated processing machine 1 and/or
housing 4, which do not depart from the scope of protection defined

by the claims.
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CLAIMS

1.- A housing (4) for a laser processing machine (1) to
treat, by means of a laser, work pieces (2), 1in particular
metal work pieces;

the housing (4) comprises:

- a dividing wall (9), which separates a first work
space (7) having a first length (El) and a second work space
(8) having a second length (E2) from one another; wherein
the first work space (7) and the second work space (8) are
configured to receive the work pieces (2);

- a first entrance (17) to allow access to the first
work space (7);

- a second entrance (18) to allow access to the second
work space (8);

- a closing device (19; 20), which 1is configured to
selectively open and close the first entrance (17) and the
second entrance (18); and

- a control unit, which is operatively connected to the
closing device (19; 20);

wherein the dividing wall (9) 1is placeable 1in an
operating position, which is variable among at least a first
position, a second position and a third position;

wherein the first length (El1) and the second length
(E2) vary as a function of the operating position;

wherein the control unit is configured to control the
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closing device (19; 20) as a function of the operating
position of the dividing wall (9).

2.- The housing according to claim 1, wherein the
housing (4) further comprises a sensor device, which is
operatively connected to the control unit and is configured
to determine the operating position of the dividing wall
(9) 7

wherein the control unit is configured to control the
closing device (19; 20) as a function of the operating
position of the dividing wall (9) as determined by the sensor
device.

3.- The housing according to claim 1 or 2, wherein the
first operating position corresponds to a first limit
operating position, which determines a first minimum length
(E1l) and a second maximum length (E2), and/or the third
operating position corresponds to a second limit operating
position, which determines a first maximum length (E1) and
a second minimum length (E2).

4. .- The housing according to any one of the preceding
claims and further comprising a first lateral wall (15) and
a second lateral wall (15), which are spaced apart from one
another along a first axis (A);

wherein the dividing wall (9) is interposed between the
first lateral wall (15) and the second lateral wall (15);

wherein an extension between the dividing wall (9) and
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the first 1lateral wall (15) along the first axis (A)
determines the first length (El1) and an extension between
the dividing wall (9) and the second lateral wall (15) along
the first axis (A) determines the second length (E2).

5.- The housing according to claim 4, wherein the
operating position of the dividing wall (9) determines a
first extension of the first entrance (17) and a second
extension of the second entrance (18) along the first axis
(A) .

6.- The housing according to any one of the preceding
claims, wherein the housing (4) comprises at least a first
guide assembly, a second guide assembly and a third guide
assembly, which are arranged in an inner space (5) of the
housing (4) and define the first position, the second
position and the third position, respectively;

wherein the dividing wall (9) can selectively be coupled
to the first guide assembly, to the second guide assembly
and to the third guide assembly 1in order to place the
dividing wall (9) 1in the first position, in the second
position and in the third position, respectively.

7.- The housing according to any one of the claims from
1 to 5 and further comprising a moving device, which 1is
coupled to the dividing wall (9) and is configured to move
the dividing wall (9) along a direction normal to the

dividing wall (9) between a first limit position, which
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corresponds to the first position, and a second limit
position, which corresponds to the third position.

8.- The housing according to any one of the preceding
claims, wherein the closing device (19; 20) comprises at
least one door (19; 20), which is configured to selectively
close the first entrance (17) or the second entrance (18);

wherein the length of said at least one door (19; 20)
is changeable;

wherein the control unit is configured to control said
at least one door (19; 20) so that the door (19; 20) extends
from a respective lateral portion of the housing (4) to the
dividing wall (9) in order to close the first entrance (17)
or the second entrance (18).

9.- The housing according to any one of the preceding
claims, wherein the closing device (19; 20) comprises a first
door (19) and a second door (20), which are configured to
selectively open and close the first entrance (17) and the
second entrance (18), respectively;

wherein each one of the first door (17) and the second
door (18) is controllable between a respective closing
configuration and a respective opening configuration;

wherein the first door (19) and the second door (20)
close and free the first entrance (17) and the second
entrance (18), respectively, when they are controlled in the

respective closing configuration and the respective opening
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configuration, respectively;

wherein each one of the first door (19) and the second
door (20) extends from a respective housing seat (22; 23),
which is provided in the area of a respective lateral portion
of the housing, to the dividing wall (9), when being
controlled in the respective closing configuration.

10.- The housing according to claim 9, wherein the first
door (19) and the second door (20) are sliding and/or
telescopic doors;

wherein the control unit is configured to control the
extension of the first door (19) and of the second door (20)
in dependence of the operating position detected by the
sensor device, so as to align the first door (19) and the
second door (20) with the dividing wall (9), when they are
controlled in the respective closing configuration.

11.- The housing according to any one of the preceding
claims and further comprising:

- a covering device (29), which 1is configured to
selectively cover at least one between the first work space
(7) and the second work space (8);

wherein the control unit is operatively connected to
the covering device (29) and is configured to control the
covering device (29) as a function of the operating position
of the dividing wall (9).

12.- The housing according to claim 11, wherein the
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covering device (29) comprises a cover (32; 33), which is
controllable at least in an active configuration, in which
the cover (32; 33) is configured to cover one between the
first work space (7) and the second work space (8);

wherein the cover (32; 33) extends from a respective
lateral portion of the housing (4) to the dividing wall (9)
when the cover is controlled in the active configuration.

13.- A laser processing machine (1) to treat, by means
of a laser, work pieces (2), in particular metal work pieces,
comprising:

- a housing (4) according to any one of the preceding
claims; and

- at least one laser apparatus (4), which is configured
to carry out a laser processing in the first work space (7)
and in the second work space (8).

14.- The laser processing machine according to claim
13, wherein the laser apparatus (4) is configured to carry
out a laser processing in the first work space (7) and in
the second work space (8) while the closing device (19; 20)
closes the first work space (7) and the second work space
(8), respectively.

15.- The laser processing machine according to claim 13
or 14, wherein the laser apparatus (4) comprises at least
one laser device (50), which is selectively placeable in the

first work space (7) and in the second work space (8) in
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order to carry out a laser processing in the first work space

(7) and in the second work space (8), respectively.
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