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SPECIFICATION
LASER BEAM MACHINING DEVICE/_
BACKGROUND OF THE INVENTION

The present invention relates to a laser beam
machining device in which a laser beam is guided by optical
fibers to méchine a workpiece.

In a laser beam machining device where a laser beam
generated by a laser oscillator is introduced to a workroom
via optical fibers to conduct machining such as cutting
and welding, it is necessary to focus the laser beam exactly
at any time to a workpiece.

The laser beam provides large energy and needs much
care to safety. .Thus,'a laser torch is generally moved
by an automatic device, keeping a distance to the workpiece
to be machined. Further, if the 1$ser beam is emitted £rom
a laser torch only when a worker wears a protective mask
exactly, safety will be increased.

In order to.move the laser torch while a predetermined
distance to the workpiece is kept by the automatic device,
the device-becomes. larger and complicate, and is expensive.
Further, it is difficult to handle, and has very low
efficiency to machine a small amount of workpiecés.
BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the inventioﬁ will
become more apparent from the following description with

respect to embodiments as shown in appended drawings
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wherein:

Fig. 1 is a perspective view of a protective mask in
a laser beam machining de-vice according to the present
invention; '

Fig. 2 is a perspective view which shows the first
embodiment of a laser beam machining device according to
the present invention;

Fig. 3 is a circuit diagram of the first embodiment
in Fig. 2;

Fig. 4 is a circuit diagram of the second embodiment
of the present invention; and

Fig. 5 is a circuit diagram of the third embodiment
of the present invention.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
laser beam machining device which machines a workpiece
safely and easily. According to.-the present
invention, there is provideda léser beammachining device,
combrising: |

a laser oscillator for generating é, laser beam; .

optical fibers connected to saidllaser oscillator to
guide the laser beam;

a laser torch which comprises a pipe which has a taper
nozzle at a front end, a going-out end of said optical
fibers being provided in the pipe so that the laser beam

from the going-out end is focused in the vicinity of an
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end of the taper nozzle;

conducting means for passing an electric current to
a workpiece;

a protective mask which has a face shield which a
worker wears; and

a start switch which is connected to said laser
oscillator, said start switch being closed when the worker |
wears said face shield and when the end of the taper nozzle
and said conducting means are brought into contact with
the workpiece, to pass the electric current to said laser
oscillator from a power source to oscillate said laser
oscillator.

When the worker wears the protective mask exactly and
when the end of the laser torch is brought into contact
with the workpiece, the laser beam is automatically
generated, thereby faciiitating operation and assuring
safety without emitting the laser beam unexpectedly.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Fig. 1 is one embodiment of a welding protective mask
1 according to the present invention.

The protective mask 1 comprises an engagement ring
2 which can be engaged over a head of a worker; a suspension
band 3 which is integrally connected with the engagement
ring 2; and a face shield 5 which is pivoted about pivots
4 to the engagement ring 2 to cover the upper sﬁrface of

the head of the worker.
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On the front surface of the fade shield 5, an eye
window frame 6 is provided, and the upper edge of an opening
eye shield 7 is pivoted above the eye window frame 6 about
pivots 8. A tension spring 9 is mounted between the side
of the eye shield 7 and the front surface of the face shield
5 slightly lower than the pivot 8. If the eye shield 7
is fully opened or closed, such a fully opened or closed
condition of the eye shield 7 is elastically maintained
by stretching the tension spring 9.

On the lower surface of the middle of the suspension
band 3, a push-button prior switch 10 is mounted. When
the worker wears the suspension band 3, the prior switch
10 is pressed and closed by the top of his head. Behind
one of the pivots 4, a first start switch 11 which contains
an inclined piece 1la is mounted. When the face shield
5 is turned upwards about the pivot 4, the inclined piece
lla of the first start switch 11 is pressed by the side
end 5a of the face shield 5, and the first start switch
11 is opened. When the face shield 5 is turned downwards
to cover a face of the worker, the inclined piece 1lla is
projected without being pre'ss.ed and contacts of the first
start switch-llis closed.

On the inside of the side wall of the eye window £rame
6, a second start switch 12 which comprises a microswitch
is mounted. When the eye shiéld 7 is opened upwards, it

gets away from an operative projection 12a of the second
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start switch 12 and the second start switch 12 is opened.
When the eye shield 7 is closed, the operative projection
12a is pressed and the second start switch 12 is closed.

The prior switch 10, the first start switch 11 and
the second start switch 12 are connected in series and
closed to prepare welding. The details thereof fdllow

Fig. 2 is a perspective view which illustrates the
first embodiment of a laser beammachining device according
to the present invention which contains the foregoing
protective mask 1, and Fig. 3 i-s a circuit diagram of the
first embodiment.

The numeral 13 in Figs. 2 and 3 denotes a laser torch
in which a taper nozzle 16 is provided in the front portion
of a pipe 15 in which a suitable condenser lens 14 is
provided, a handle 17 extending perpendicular to an axis
of the pipe 15. In the pipe 15, a flexible tube 18 is
inserted from the rear end. In the flexible tube 18,
optical fibers 20 from a laser oscillator 19 and a control
line 22 from a laser control power source 21 are inserted.
A going-out end 20a for the optical fibers 20 is positioned
right behind the condenser lenses 14 in the pipe 15. The
end 22a of the control line 22 is connect';ed to the pipe
15,

At the end of a lead 23 from an output contacting point
10a of the prior switch 10 of the protective mask 1, a

conducting clip 25 which can hold a metal workpiece 24 is
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secured.

The prior switch 10, the first start switch 11 and
the second start switch 12 are connected with a lead in
serie_s, and an input' contacting point 12a of the second
start switch 12 is connected to the laser control power
source 21 via a lead 27.

The operation thereof will be described as below.

After the workpiece 24 is clipped by the conducting
clip 25, the worker puts on the protective mask 1 and the
prior switch 10 is closed by the top of his head. Then,
the face shield 5 and the eye shield 7 are turned downwards,
so that the switches 10, 11 and 12 are closed and connected
to the laser control power source via a lead 27. The end
of the tapered nozzle 16 of the pipe 16 of the laser torch
13 is brought into contact v_with a welding portion of the
workpiece 24. A circuit for the laser control power source
21 is made, and an electric current is forwarded to the
laser oscillator 19, which is thus actuated to generate
a laser beam.

The laser beam is emitted from the end 20a of the
optical fibers 20, and focused at a portion to be welded
on the workpiece 24. The laser torch 13 is moved on the
workpiece 24, thereby assuring easy safety welding.

Without mounting the prior switch 10. for méking. a
circuit for the laser control power source on the

suspension band 3 of the protective mask 1, the prior switch
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10 may be mounted to the handle 17 of the laser torch 13
or at a position which is far from the protective mask 1.

In the second embodiment as shown in Fig. 4, the
protective mask 1 has no prior switch in the middle of the
lower surface of the suspension band 3 as shown in Figs.2
and 3, but a trigger-type prior switch 28 is mounted to
a handle 17 of the laser torch 13. In Fig. 4, the same
numerals are allotted to the same members in Figs. 2 and
3, and description thereof is omitted. The conducting
clip 25 and the first start switch 11 are connected via
the trigger-type prior switch 28 on the handle 17. The
others are similar to those in Figs. 2 and 3. Compared
with the prior switch 10 mounted to the suspension band
3 of the protective mask 1, the trigger-type prior switch
28 can be surely operated, and if operation does not begin,
the laser oscillator 19 is not operated, thereby increasing
safety.

In the foregoing embodiments, the first start switch
11 operated by closing the face shield 5 and the second
start switch 12 operated by closing the eye shield 7 are
connected in series to generate a laser beam, but only a
single start switch may be provided.

The switches 10, 11 and 12 in the protec_tive mask 1
may be éonhected to the laser control power source 21
wirelessly without t_:he lead 27 in the third embodiment as

shown in Fig. 5. There are a radio transmitter 29 in the
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lead 26 for connecting the switches 10, 11 and 12 of the

protective mask 1, and a radio receiver 30 for receiving

. an electric wave from the radio transmitter 29 in the lead

23 for connecting the conducting clip 25 to the laser
cbntrol source 21. The others are the same as those in
Fig. 3. Thus, working efficiency is increased without
wiring.

" The foregoing merely relate to embodiments of the
invention. Various modificaﬁions and changes may be made
by persons skilled in the art without depé.rt:‘mg from the

scope of claims wherein:
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WHAT IS CLAIMED IS:

1. A laser beam machining device, .comprisingz

a laser oscillator for generating a laser beam;

oi:tical fibers connected to said laser oscillator to
guide the laser beam;

a laser torch which comprises a pipe which has a taper
nozzle at a front end, a going-out end of said optical
fibers being provided in the pipe so that the laser beam
from the going-out end is focused in the vicinity of an
end of the tai)er nozzle;

conducting means for passing an electric current to
a workpiece;

a protective mask which has a face shield which a
worker wears; and

a start switch which is connected to said laser
oscillator, said start switch being closed when the worker
wears said face shield and when the end of the taper nozzle
and said conducting means are brought into contact with
the workpiece, to pass the electric current to said laser
oscillatof from a power source to oscillate said laser

oscillator.

2. The laser beam machining device as claimed in claim
1 wherein a condenser lens is provided in the pipe in front

of the goi'ng-out end of the optical fibers so that the laser
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beam from the going-out end may be focused in the vicinity

of the end of the taper nozzle.

3. The laser beam machining device as claimed in claim
1 wherein the conducting means comprises a conducting clip

which can clip the workpiece.

4. The laser beam machining device as claimed in claim
1 wherein the start switch is opened by pivoting the face
shield upwards and closed by the face shield downwards to

cover a face of the worker.

5. The laser beam machining device as claimed in claim
4 wherein the face shield has an eye shield, near which
an additional start switch is provided, said additional
start switch being opened by pivoting the eye shield

Ppwards and closed by pivoting the eye shield downwards.

6. The laser beam machining device as claimed in claim
5 wherein the start switch and the additional start switch

are connected in series.

7. The laser beam machining device as claimed in claim
1 wherein a prior switch is provided between the conducting

means and the laser oscillator.
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8. The laser beam machining device as claimed in claim

7 wherein the prior switch .is mounted on the proéective
mask, the prior switch being closed when the worker wears

the protective mask.

9. The laser beam machining device as claimed in claim
7 wherein the prior switch is a trigger-type which is

mounted on a handle of the laser torch.

10. The laser beam machining device as claimed iﬁ claim
1 wherein a radio transmitter is provided in a circuit for
connecting the switches of the protective mask, and a radio
receiver for receiving an electric wave from the radio
transmitter is provided ih a circuit for conﬂecting the

conducting means and the laser oscillator.
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