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(54) A protection device for carbon dioxide laser machines

(57) A protection device which can be associated with a machine 1 utilising a carbon dioxide laser 2 to
define the working zone for a laser beam and to prevent the beam itself from striking objects disposed
outside the working zone 7. The protection device is provided with an inspection window 9 closed by a
transparent body 11 made by superimposing at least two layers of polymethyl methacrylate between
which there is interposed an electrical conductor constituting part of a safety circuit 17. Change of an
electrical parameter of the electrical conductor, upon being struck by the laser beam, is sensed by the
circuit 17 which causes the laser to be turned off and/or warning devices to be actuated.
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SPECIFICATION

A protection device for carbon dioxide laser
machines

The present invention relates to a protection
device for a machine, particularly, but not
necessarily, a cutting machine, utilising a car-
bon dioxide laser.

In machines of the type described above,
one of the problems which must necessarily
be resolved is that relating to the containment
of the laser beam within a determined space
or working field.

To this end machines of the type described
above are normally provided with a protection
device constituted by a cage made of material
impervious to the radiation emitted by the par-
ticular laser utilised, and defining a working
space or field entirely around a workpiece
support device.

Obviously, the said cage must be provided
with one or more inspection windows to al-
low an operator to supervise the correct per-
formance of the operations which must be ef-
fected on the work piece, viewing from the
outside. In the case in which a carbon dioxide
laser is utilised, these inspection windows
normally comprise a transparent body made of
a layer of polymethyl methacrylate available
under the trademark PLEXIGLASS, which is
impervious to the radiation emitted by a laser
of the type described above.

Known inspection windows of the above-
described type have the disadvantage of re-
sisting for only a relatively short time the di-
rect impact of a laser beam emitted, for
example, by a cutting laser of relatively high
power. In fact, PLEXIGLASS if struck directly
by a laser beam, stops the beam itself, but
rapidly sublimes by the effect of the heat
which the laser radiation transmits to it. Con-
sequently, an operator located in front of an
inspection window directly in the path of a
laser beam can be struck thereby before notic-
ing that the said PLEXIGLASS sheet is about
to break down.

The object of the present invention is to
provide a protection device for laser machines
of the type described above, in which the said
inspection window is free from the above-de-
scribed disadvantage.

The said object is achieved by the present
invention which provides

a protective window for observing operation
of a machine utilising a laser device, the win-
dow being transparent to at least some wave-
lengths of visible light but opaque to the radi-
ation emitted by the laser device, wherein the
window comprises two sheets at least one of
which, which forms the outer sheet in use, is
of material transparent to at least some wave-
lengths of visible light but opaque to the radi-
ation emitted by the laser and an electrical
conductor interposed between the two sheets
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and connectable into a safety control circuit
for the laser device.

The present invention will now be described
with reference to the attached drawings,
which illustrate a non-limitative embodiment
thereof, in which:

Figure 1 is a schematic side view of a pro-
tection device formed according to the prin-
ciples of the present invention;

Figure 2 illustrates in side elevation, with
parts removed for clarity, a detail of Fig. 1;
and

Figure 3 is a section taken on the line lli-lli
of Fig. 2.

In Fig. 1 the reference numeral 1 indicates,
as a whole, the cutting machine including a
carbon dioxide laser device 2 one of the cut-
ting heads 3 of which is orientatable and dis-
posed facing a workpiece carrier table 4 sup-
porting a workpiece 5.

The laser device 2 and the workpiece table
4 are disposed within a cage or cell 6 the
walls of which are made of a material impervi-
ous to the laser radiation produced by the
laser device 2. The cage 6 defines a working
zone 7 which cannot be passed by a laser
beam 8 emitted by the cutting head 3.

Through the walls of the cage 6 there is
formed at least one inspection window 9
comprising a substantially rectangular frame
10 closed by a transparent body 11.

As illustrated in Fig. 3, the transparent body
11 comprises an inner sheet 12 facing the
working zone 7 and an outer sheet 13, the
two sheets being super-imposed and in con-
tact with one another.

The outer sheet 13 can be of “smoked’”
colour or maybe clear; in this latter case, in a
non-illustrated variant, a further sheet (not il-
lustrated) of ‘‘smoked’’ colour can be utilised
outside the outer sheet (13).

The transparent body 11 further includes an
electrical conductor 14 interposed between
the sheets 12 and 13. In the embodiment il-
lustrated in Fig. 3 the electrical conductor 14
is housed within a groove 15 formed on a
surface 16 of the sheet 12 facing the sheet
13. Alternativley, in a variant not illustrated,
the conductor 14 can be formed on the sur-
face 16 by xerography.

The electrical conductor 14 constitutes part
of a safety circuit 17 operable to prevent, for
any reason, the beam 8 remaining pointed at
the transparent body 11 for a period of time
greater than a pre-determined value.

In variants not illustrated the safety circuit
17 comprises a control block able to measure,
for example, the variations in resistance pro-
duced in the conductor 14 by an increase in
temperature caused by the direct impact of
the beam 8 against the transparent body 11,
and to actuate acoustic and/or luminous indi-
cators operable to alert the operations to the
imminent danger in good time.

Preferably, however, the safety circuit 17 in-



GB2182746A

2

10

15

20

25

30

35

40

45

50

55

60

65

cludes, as illustrated in Fig. 1 a control block
18 connected to the conductor 14 and able to
detect, through the conductor 14 itself, the
occurrence of the direct impact of the beam 8
against the transparent body 11, and to inter-
rupt, by means of a normally closed switch
unit 19, the supply of energy to the laser
device 2.

In the illustrated example the situation of
prolonged impact of the beam 8 against the
transparent body 11 is detected by the con-
trol unit 18 following fusion of the conductor
14. The conductor 14 is, in fact, made of a
low-melting material such as, for example, a
tin alloy, and is disposed between the layers
12 and 13 in a sinuous or serpentine coil 20,
the loops 21 of which extend substantially
over the whole of the surface of the transpar-
ent body 11, and are disposed at a distance
from one another such as to eliminate any
possibility that a beam 8 directed at the tran-
sparent body 11 would not directly strike one
of the loops 21. '

in particular, the distance between two con-
tiguous loops 21, that is to say the pitch of
the serpentine coil 20, is calculated in such a
way as to be less both than the diameter of
the beam when not focussed, and the dia-
meter of the de-focussed beam 8 in corre-
spondence with the impact zone with the tran-
sparent body 11. Preferably the said pitch lies
between a third and a half of the smaller of
the two diameters mentioned above.

In this way, if, for any accidental cause, the
head 3 becomes turned, in use, towards the
transparent body 11, the impact between the
beam 8 and the transparent body 11 causes,
after a certain time, the piercing of the inner
sheet 12 and the rupture of the conductor 14,
but not the piercing of the outer sheet 13 in
that the previous rupture by fusion of the con-
ductor 14 causes the laser device 2 to be
stopped.

CLAIMS

1. A protective window for observing op-
eration of a machine utilising a laser device,
the window being transparent to at least
some wavelengths of visible light but opaque
to the radiation emitted by the laser device,
wherein the window comprises two sheets at
least one of which, which forms the outer
sheet in use, is of material transparent to at
least some wavelengths of visible light but
opaque to the radiation emitted by the laser
and an electrical conductor interposed be-
tween the two sheets and connectable into a
safety control circuit for the laser device.

2. A protective window according to claim
1, wherein the said material is polymethyl
methacrylate.

3. A protective window according to claim
1 or 2 wherein the said material is ‘smoked’
or tinted.

4. A protective window according to any

70

75

80

- 85

90

95

100

105

110

of claims 1 to 3, wherein the said conductor
is made of low-melting material.

5. A protective window according to any
of claims 1 to 4, wherein the said conductor
has a serpentine form with runs extending
substantially over all regions of the said win-
dow.

6. A machine utilising a laser device and
having a protective window according to any
of the preceding claims and a safety circuit for
the laser connected to, and responsive to dis-
continuity of, the said conductor. .

7. A machine according to claim 6 as ap-
pendant to claim 2, wherein the laser device
is a carbon dioxide laser device.

8. A machine according to claim 6 or 7,
wherein the said conductor is secured to the
inner sheet of the window.

9. A machine according to claim 8,
wherein the said inner sheet has on its sur-
face facing the said outer sheet, a groove
housing the said conductor.

10. A machine according to any of claims
6 to 8, wherein the said conductor has been
formed by xerography on the surface of the
said inner facing the said outer sheet.

11. A machine according to any of claims
6 to 10, wherein the said safety circuit is a
circuit for controlling a power supply line to
the said laser device.

12. A machine according to any of claims
6 to 11 as appendant to claim 4, wherein the
said serpentine coil has a smaller pitch be-
tween its runs than both the diameter pre-
sented by the beam when not focussed and
the diameter presented by the de-focussed
beam in correspondence with a zone of im-
pact with the said window.

13. A machine according to claim 12,
wherein the pitch of the said serpentine coil
lies between one half and one third of the
smaller of the said two diameters of the non-
focussed beam and, the de-focussed beam re-
spectively.

14. A protection device for a machine util-
ising a carbon dioxide laser device to define a
working zone impassable by an emitted laser
beam, substantially as described with refer-
ence to the attached drawings.
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