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‘1 SPECI FI CATI ON LASER BEA
MACHI NIING D¥bEacED sHEAGsGROUNG OF THE | NVENTI ON The pres o8
i nventijon relates to a | aser beam 5} machining device in which a | aser
beam i UPesexiptinn mﬂgefl:?é-- to pagefli.ber-$ t o machi ne a workpi ece. In
a | aserjt3eGnim(s)c hi rpaged .v.itcpz_ignide,r!é.._ lhaser beam generated by a | aser
osci | | gtidrDiawing(d)r ophgedd™1.a0 pagedr. kTTodm via optical fibers to conduct
machi ni g Abstdactas cpalgéd Ng.. td PagedndWgl ding, it is necessary to focus the
| aser fol 2 VAN =1 i o0 a workpi ece.’ The | aser

beam provi des Iarée ener gy "and | care to safetg. Thus, a
| aser torch is generally noved @EEEI%%TION

LASER BEAM MACHINING DEVICE/_
BACKGROUND OF THE INVENTION
The present invention relates to a laser beam
5 - 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

10 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

15 to be machined. Further, if the 1$ser beam is emitted from
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,

20 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 invention will

26 become more apparent from the following description with

respect to embodiments as shown in appended drawings



by'an automati c device, keeping a distance to the'morkpiece 15 to be

machi ned. Further, if the laser beamis emtted from a laser torch
only when a worker wears a protective nask exactly, safety will be

I ncr eased. In order to nove the laser torch while a

pr edet er m ned di stance to the morﬁpiece I's kept by the automatic
device, 20 the device becones |arger and conplicate, and is expensive.
Further, it is difficult to handle, and has very | ow efficiency to
machi ne a small anmount of workpi eces. BRI EF DESCRI PTI ON OF THE
DRAWNGS  yherein: 1€ features and advantages of the invention will 25
beconme nore apparent fromthe followi ng description with respect to

g”bOdi ments as shpyg 19 PEPEHEHHIVIVS view of a protective mask in

a laser beam machining device according to the present
invention;

5 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;

10 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 _

16 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:

20 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

25 fibers being provided in the pipe so that the laser beam

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



" wherein: Fig. 1 is a perspective view of a protective mask in

a | aser beam nmachi ni ng device according to the present I nvention; 5
Fig. 2 is a perspective view which shows the first enbodi mrent of a

| aser. beam nmachi ni ng device according to t he present invention;

Fig. 3is acircuit diagramof the firgt enbodi nent in Fig. 2; 10

Fig. 4 1is a circuit diagramof the second enbodi nent ~of the present

i nvention; and Fig. 5is acircuit diagramof the third

enbodi nment of the present invention. SUMVARY OF THE | NVENTI ON 15 -
An object o r Nt gl | Ls to provide a | aser beam

machi ni ng d%\ﬁdgg)’\gl)mlegﬁ t‘r{'ggﬁiﬁ?ﬁégg\]f\g(kpi ece safely and easily.

According to the pp@Ri¥ting means for passing an electric current to
a workpiece;
a protective mask which has a face shield which a
b 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
10 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
15 with the workpiece, the laser beam is automatically
generated, thereby facii‘itating operation and assuring
safety without emitting the laser beam unexpectedly.
pETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Fig. 1 is one embodiment of a welding protective mask
20 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
25 4 to the engagement ring 2 to cover the upper silrface of

the head of the worker.



i nvention, there is provi ded a | aser beam machi ni ng devi ce,

conprising: 20 a |laser oscillator for generating a | aser beam
optical fibers connected to said |aser oscillator to gui de the | aser
beam a laser torch which conprises a pipe which has a taper
nozzle at a front end, a going-out end of saidgoptical 25 fibers being
provided in the pipe so that the | aser beam fromthe going-out end is
focused in the vicinity of an

end of the taper nozzle; conducti ng neans for passing an

electric current b9 t+ye frdQt RiG¥ice of the face 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

5 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.

10 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

15 an inclined piece l1lla 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

20 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
26 is mounted. When the eye shiéld 7 is opened upwards, it

gets away from an operative projection 12a of the second



a protective mask which has a face shield which a 5 worker wears; and

a start switch which is connected to said | aser oscillator, said start
switch being cl osed when t he worker wears said face shield and when
the end of the taper nozzle and said conducting nmeans are brought into
contact with 10 the workpiece, to pass the electric current to said |aser
oscillator froma power source to osci?late said | aser oscil | at or

When the worker wears the protective maskexactly and when the end of
the laser torch is brought into contact 15 with the workpiece, the |aser
beami s aut grat|

assuring é%3¥§y§$Pﬁ%%t r?ﬁ?nﬁeéggafgigfﬂgll %ﬁégg% ga&élon £
SIS LED coppriaQl, ECED TSI, o eoesnrs el
invention. 3124 jig preJé‘édpﬁﬁheEh'e"%e'EPo%(d L €900 bt ﬁ‘%&%f&&ed.”g

The prior switch 10, the first start switch 11 and

5 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

10 protective mask 1, and Fig. 3 is 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

15 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.

20 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 connecéed to the pipe
15.

At the end of a lead 23 from an output contacting point

25 10a of the prior switch 10 of the protective mask 1, a

conducting clip 25 which can hold a metal workpiece 24 is



'.2 whi ch can be engaged over a head of a worker; a suspension band 3

which is integrally connected with the engagenent ring 2; and a face
shield 5 which is pivoted about. pivots 25 4 to the engagenent ring 2 to
cover the upper surface of t he head of the worker.

4 On the front surface of the face shield 5, an eye

w ndow frame 6 is provided, and the upﬁer edge of an opening eye
shield 7 is pivoted above the eye wi ndow franme 6 about pivots 8. A
tension spring 9 is nounted between the side 5 of the eye shield 7 and

t he front sggéﬁgé f the face shield 5 slightly |ower than the pivot
8. If the eye shreld 7 Is fully opened or closed, such a fully opened

or closed condid i1 8F bRS tRXe 17 fle "£itst FUAFE! bwi EBE" A Gy
the second start switch 12 are connected with a lead in
series, and an input'contacting point 12a of the second

5 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

10 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

15 13 is brought into contact 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.

20 The laser beam is emitted from the end 20a of the
optical fibgrs 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.£or méking.a

25 circuit for the laser control power source on the

suspension band 3 of the protective mask 1, the prior switch



' by"stretchi ng the tension spring 9. 10 On the | ower surface of the

m ddl e of the suspension band 3, a push-button prior switch 10 is
nount ed. \Wen t he 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 15 an inclined piece 1lla
I's nounted. \Wen the face shield 5 is turned upwards about the pivot
4, the inclined piece 1la of the first start switch 11 is pressed by

t he side end 5a of the face shield 5, and the first start switch

11 is openegg % bacmban e%]é:? %ﬁeiﬁﬂxa&%&q'ﬂw%é&a%r Eordyersa

face of the wo the i nc I'n pl ece proj ected w thout being

pressed and ﬁrﬁé‘%%ﬁﬂ:bSnnyﬁikz s £ frémi tké glotectitaethask 1.

On the inside of € side wal eye w ndow frane 6, a second
start switch 12 whigheg@MBelcdsd %ﬂé&iﬁwﬁ@fhs%howm fHineeg. 4\haihd he

eye shield 7 is opened upwards, it gets away from an operative
proj ection PeoéctiveSa®k1 has no prior switch in the middle of the
5 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
10 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
15 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
20 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
25 wirelessly without the lead 27 in the third embodiment as

shown in Fig. 5. There are a radio transmitter 29 in the



5° start switch 12 and the second start swtch 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 5 the second start switch 12 are
connected in series and closed to_prepare welding. The details thereof
foll ow Fig. 2 is a perspect$ve view which illustrates the

first enbodi nent of a | aser beam-machi ni ng devi ce according to the

present invention which contains the foregoing 10 protective mask 1, and
T8 3 3R S SRR ehe SERRRE ™A ana 12 of enll®
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
b 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
10 by persons skilled in the art without depérting from the

scope of claims wherein:



’ in mhich a {ape#—ﬂezz+fk4£%+s—provided in the front portion of a pipe
a cond ns 14 is 15 provided, a handle 17

15 su
ext enc g 5§iﬂ!ﬂl1 i Illljlltl!l XS, om o the ABE LS. 1D the pipe 15, a

18, optlcal flbers 20 froma | as OSCIlla . - SERN | of
line 22 froma | aser control power soufce 21 a ' goi ng- out
end 20a for the optical fibers 20 is positioned rlght t he
condenser |lenses 14 in the pipe 15. The end 22a of the control |ine 22
I S connecte tp At the end of a lead 23 from .
an out put cgvrﬁzglétl nge%%%y{ED 2:%& 10a of the prior switch 10 of the
protective mask 1, a conducting clip 25 which can hold a netal

wor kpi ece 24 is '

1. A laser beam machining device, comprising:

a laser oscillator for generating a laser beam;

b 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

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

conducting means for passing an electric current to
a workpiece;

a protective mask which has a face shield which a

15 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

20 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
25 . 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

This Sheet Has Been Reilaced
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"6 secured The prior switch 10, the first start switch 11
and . the second start switch 12 are connected with a lead in

ig;‘cgﬁaeii‘féda?l!llltjﬂilu%&ﬂﬁ;&! Pol “pover ' souemtg e 5;;%%@?!“}?0“ e
peration thereo | I” be descri beggas bel ow._n o:*}EE’rﬁQEQ erf |t he

wor kpi ece 24 is clipped by the conducti¥g clip puts on
the protective mask 1 and the 10 prior switch 10 is closed by the top of
his head. Then, the face shield 5 and the eye shield 7 are turned

to the I aser 853 FOBSHL S3id SO0F S0a,ddy S £4qibBa1R°EReJpioRRIN" o
tapered nozz|,g m]%@feﬁaeo&i R:%elgtf%ﬁ%hﬁéfifé.tor(:h 15 13 is brought into

contact with a di ng portion wWor kpi ece24. A circuit for the
| aser cont rol power source

3. The laser beam machining device as claimed in claim
5 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
10 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
15 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
20 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

25 means and the laser oscillator.

_ This Sheet Has Been Reﬁaced
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71 is made, and an_eLecLPFc——current is forwarded to the | aser

B LR

oscillator 19, which is thus actuated to generate ~a laser beam 20
The | aser m“ ﬂﬂﬂmromthe end 20a of the Qptical fibers 20,
and focuseﬁﬂ“l\m‘“’ be wel ded on the MIHIBRSHEET HAS pEr ,g | aser
torch 13 is*noyedton*tHe ™ wor kpi ece 24, hereqy asSREPIUCERSY adf ety

wel di ng. W t hout nounti ng the prior sw'tetr—o—e+~takingla 25

circuit for the |aser control power source on the suspensi on band 3 of
the protective mask 1, the prior switch

a posi.tion %I che‘tbse #?ﬁtse%: %‘Hgm%éggé@ﬂ { é)%%gg J;\ngia&ﬁe@ %‘3 lhal%g(r:ond

enbodi ment "Iaswl?ehi')e n' heI %rldr Qw:.tch is mounted on the protect:xve

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 10. The laser beam machining device as claimed izt 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

15 conducting means and the laser oscillator.

s Sheet Has Been RTlaced :
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protective mask 1 has no prior switch in the niddle of the 5 |ower

surface of the suspension band 3 as shown in Figs.2 and 3, but a
trigger-type prior switch 28 is nounted to a handl e laser,
torch 13. In Fig. 4, the sane nunerals are allotted tB‘”SPﬁHEEértE‘Q BEEN
menbers in Figs. 2 and 3, and desgcription thereof i omtﬂéﬂﬁﬁ“@e
conducting 10 <clip 25 and the first art switch 11 are CONMETteti~c—
the trigger-type prior switch 28 on the handle 17. The others are
simlar to those in Figs. 2 and 3. Conpared with the prior switch 10

ri ager-type prior swit cheSTRACE oz 8E W%ﬁé#gtvid”aiﬁdli ' operati on
erentpa-> " s ede ik L AR R RN W o
o o USRS ST e BB FVobRBagE
in series tR.08neLALe Beh@SC" RGN RNLONLY fre provided in the mask,
b and closed when a worker wears the mask. A laser torch,
a conductive clip and a laser oscillator are connected in
series. When a workpiece is brought in contact with the
end of a taper nozzle of the laser torch and the conducting
clip, an electric current is sent from a power source to
100 the laser oscillator, which is oscillated. Thus, accident
by laser beam owing to unexpected electric conduction is

prevented.

This Sheet Has Been Re ,i
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single start switch may be provi ded. The switches 10, 11 and 12
In the protective nmask 1 may be connected to the |aser control power
source 21 25 wrelessly without the lead 27 in the third enbodi nent as
shown in Fig. 5. There are a radio transmtter 29 in the

8 | ead 26 for connecting the switches 10, 11 and 12 of the
protective mask 1, and a radio receils 30 for recei ving an electric
wave fromthe radio transmtter 29 in the | ead 23 for connecting the
conducting clip 25 to the laser 5 <control source 21. The others are the
sanme as those in Fig. 3. Thus, working efficiency is increased w thout
Wi ring.

FIG.1




The foregoing nerely relate to enbodi nents of the I nvention. Various
nodi fi cati ons and changes may be nade 10 by persons skilled in the art

wi t hout departing fromthe scope of clainms wherein: ' VHAT
IS CLAIMED | S: 1. A laser beam nmachi ni ng devi ce, conpri sing: a

| aser oscillator for generating a | aser beam optical fibers connected
to said |laser oscillator to guide tﬁb/lEser beam a |laser torch which

conprises a pipe which has a taper nozzle at a front end, a going-out end
of said optical fibers

FIG.2




being provided in the pipe so that the | aser beamfromthe going-out end

is focused in the vicinity of an end of the taper nozzle; a
conducting clip configured to clip a workpiece to enable passage of an
el ectric current through the workpiece; a protective mask which a

wor ker wears which further conprises a face shield and an eye shield, the
mask incorporating at |east three stL{hES, the switches conprising;

a prior switch which is connected to said | aser oscillator, said prior
switch | ocated so as to be actuated when the protective mask is placed on
the worker' s head and being closed when the worker wears said protective
- mask and face shield, a first start switch |located so as to be
actuated when the_face shield is noved to a |ocation protecting the face
of the worker; ancFIé.%second start switch actuated when the eye shield
is noved to a closed position; operation of the |aser osci$l ator

20 s
=1 | ASER OSCILLATO
21
/

LASER CONTROL
POWER SOURCE

///17 600 00 O




10 bei ng enabl ed when the prior switch and the first and second start
swi tches are actuated so that the face mask is being worn and the face
shield is down over the workers face and the eye shield is closed and when
the end of the taper nozzle and said conducting clip are brought into
contact with the workpiece, to initiate an enabled state allow ng the
passage of electric current to sai d4l A4sBr oscillator froma power source
to oscillate said |aser oscillator. 2. The laser beam machi ni ng device
as claimed in claim1l wherein a condenser lens is provided in the pipe in
front of the going-out end of the optical fibers so that the | aser beam

FIG.4
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fromthe going-out end may be focused in the vicinity of the end of the

t aper nozzl e. 3. The | aser beam nmachining device as clained in claim1l
wherein the start switch is opened by pivoting the face shield upwards and
cl osed by the face shield dowwards to cover a face of the worker. 4,

The | aser beam machi ni ng device as céai dinclaiml wherein the prior
switch, the first start switch and t e/ggcond start switch are connected
in series. 5. The | aser beam machi ning device as clained in claiml
further conprising a trigger-type switch connected so that

FIG.5

| 19
20 |
————lu[1| ASER OSCILLATOR
r—-_ﬁ
|22
18"\}%:

LASER CONTROL

POWER SOURCE
N
21

P
7 26 , ]

a

\12a

////Lfoo 00 0 of




94¢03154-5

11 the laser oscillator is enabled when the trigger-type swtch (Zbélis
actuated, which trigger-type switch is nmounted on a handle of the | e

t orch. 6. The | aser beam machining device as clained in claim1 wherein
aradio transmtter is provided in a circuit for connecting the swtches
of the protective mask, and a radio receiver for receiving an electric
wave fromtpgstRACP transmitter is provided in a circuit configured for
connecting the conducting clip and the | aser oscillator. 7. The | aser

beam nmachi ni ng devi Ctl.eAS?LSR cd 2 Mrewa ¢ Hr 61 6 oElv IcE urt her conprising a circuit
for the laser control power source including the prior switch the first

and second start switches the conducting clip, and the pipe included in
the |aser torch, Agproteetdsieethddk Satiieh Wakhat Packashied@an@d arpewes

source, and the circuit being conpl eted when the pipe
shield is used for safety when a worker machines a workpiece
by a laser beaﬁ\. Start switches are provided in the xixask,
and closed when a worker wears the mask. A laser torch,
a conductive clip and a laser oscil‘latér are connected in
series. When a workpiece is brought in contact with the
end of a taper nozzle of the laser torch and the conducting
c¢lip, an electric current is sent from a pE)wer source to
the laser oscillator, which is oscillated. Thus, accident

by laser beam owing to unexpected electric conduction is

prevented.

FIGURE 2
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nduct i ng cI| via the workpiece,
st and sec?uﬁlllﬂ“mmmuﬂ“es ar e(EPoS)
urrent the | aser

prior &-f:l r

cl ose g g

osci | power source. "rhé | dser beam
machi rlher conprising a cont rol |ine connecting
the p 12 control

opt i ¢ Fﬁ”ﬁﬁﬁip%“ﬁﬁ&éﬁ?l@ﬁ&é?’?’ube.

9
tthe control line being inserted with the
9. A | aser beam nachi ni ng devi ce,

conpri si NYHAT IS CLAIMED IS:

1. A laser beam machining device, comprising:

a laser oscillator for generating a- laser beam;

optical 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 taper
nozzle;

a conducting clip configured to clip a workpiece to enable
passage of an electric current through the workpiece;

a protective mask which a worker wears which further
comprises a face shield and an eye shield, the mask

incorporating at least three switches, the switches

comprising;

aprior switch which is connected to said laser oscillator,
said prior switch located so as to be actuated when the
protective mask is placed on the worker's ﬁead and being closed
when the worker wears said protective mask and face shield;

a first start switch located so as to be actuated when
the face shield is moved to a location protecting the face
of the worker; and

a second start switch actuated when the eye shield is

moved to a closed position; operation of the laser oscillator

REPLACEMENT SHEET
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a laser oscillator for generating a | aser beam optical fibers
connected to said |laser oscillator to guide the |aser beam a | aser

control power source; a laser torch which ' whi ch has a
taper nozzle at a front end, a goi ng-out end mmm"mmmﬁmnl bers being
provided in the pipe so that the |aser beamfrorhthe ‘gdindg-ont end is
focused in the vicinity of an end of thel®aper nozzle and a handle, said
pi pe being electrically connected to the |aser control power source;

a conducting clip which can clip a workpiece to pass an electric current
to the workgifigeenabled whiedi ¢hia paieas lswilialh amdvithles £fiwedr andhsekonds a
face shield and an eye shield; a first start switch which is opened
by pivoti ngtake Saciccles cxe upotndteancc tdsed the pfaceimgskhdsf bedngni el d
downwards to cover a face of the worker; and a second start switch
whi ch i s pwovhdesdnddre tfaceyshield is down over the workers face and

the eye shield is closed and when the end of the taper nozzle
and said conducting clip are brought into contact with the
workpiece, to initiate an enabled state allowing the passage
of electric current to said laser oscillator 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 going-out end of the optical fibers so that the laser 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 start switch is opened by pivoting the face shield
upwards and closed by the face shield downwards to cover a

féce of the worker.

4. The laser beam machining device as claimed in claim 1
wherein the prior switch, the £first start switch and the second

start switch are connected in series.

5. The laser beam machining device as claimed in claim 1

further comprisiqg a trigger-type switch connected so that

4
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shield in the face shield, said second start switch being opened by
pi voting the eye shield upwards and cl osed by pivoting the eye shield

135w tehes bei ng ol osed wnen the wor ker vears| NN WELIR, voen

the eye shield is closed; a trigger-type priér SwitcH iAcofporated in
the handle of the laser torch; a dilrcuit for the laser control power
source conprising the pipe of the laser torch, the conducting clip, the
trigger-type prior switch, and the first and second start swtches;

t he circuithd Qaddw dsxsellabokr bk emabledolier tle trigger-type switch

is also actuated, which trigger-type switch is mounted on a

handle of the laser torch.

6. The laser beam machining device as claimed in 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 in a circuit configured for

connecting the conducting clip and the laser oscillator.

7. The laser beam machining device as claimed in claim 1,
further comprising a circuit for the laser control power

source including the prior switch the first and second start
switches the conducting clip, and the pipe included in the
laser torch, all connected in series with the laser control
power source, and the circuit being completed when the pipe
is electrically connected to the conducting clip via the

workpiece, the prior switch is closed, and the first and second
start switches are closed, thereby enabling electric current
to be forwarded to the laser oscillator from the laser control

power source.

8. The laser beam machining device of claim 7, further

comprising a control line connecting the pipe and the laser
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configured so that when the end of the taper nozzl e _and-said——conducttng
clip are brought into contact wwth the workpiece, and the tr| er-type
prior switch and the first and second start smﬁtchjﬂﬂﬂ"ﬁ“ ﬂbelaser
control power source allows passage of electric cu

oscillator to oscillate said |aser oscillator. d. The Iaser beam
machi ni ng device as clained in claim9 12herein a condenser lens is
provided in the pipe in front of the going-out end of the optical fibers
so that the | aser beam fromthe going-out end nay be focused in the
vicinity cbrth®l geéwer sbaric@paindiez Akexibldltubdhethaseoninari rkbne ni ng

device as clained in claim9, further conprising a radio transmtter
provi ded beitdte insexoed vinthttieelq;slerca:brﬁxlmérpmrtmi)tﬁmm&%% to
the first and second start switches of the protective mask; and

9. A laser beam machining device, comprising:

a laser oscillator for generating a laser beam;

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

a laser control power source;

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 taper
nozzle and a handle, said pipe being electrically connected
to the laser control power source;

a conducting clip which can qlip a workpiece to pass an
electric current to the workpiece;

a protective mask ﬁhich a worker wears which has a face
shield and an eye shield;

a first start switch which is opened by pivoting the face
shield upwards and closed by pivoting the face shield
downwards to cover a face of the worker; and

a second start switch which is provided near the eye
shield in the face shield, said second start switch being
opened by pivoting the eye shield upwards and closed by

pivoting the eye shield downwards , said first and second start
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14 a radio receiver for receiving an electric wave fromthe radio
transmtter provided configured such that a condition where both the first
and second start switches are closed will be indi cagmmelm m or a
Wi ring connection to the protective mask. 12. Th Vlmm [ni ng
device as clainmed in claim11l, wherein the pipe, tridgger-type"sw tch and
connecting clip are connected in series3with the |aser control power
source when the pipe is electrically connected with the conducting clip
via the workpiece, and the circuit for the |aser control power source
further cogpitSREsDEMhYCELEPEAhaEHE WFkdr wela@sP8ASA Fackhsheerdlric
wave received by the receiver and

when the eye shield is closed;

a trigger-type prior switch incorporated in the handle
of the laser torch;

a circuit for the laser control power source comprising
the pipe of the laser torch, the conducting clip, the
trigger—-type prior switch, and the first and second start
switches; |

the circuit for the laser control power source being
configured so that when the end of the taper nozzle and said
"conducting clip are brought into contact with the workpiece,
and the trigger-type prior switch and the first and second
start switches are closed the laser control power source
allows passage of electric current to said laser oscillator

to oscillate said laser oscillator.

10. The laser beam machining device as claimed in claim 9
wherein a condenser lens is provided in the pipe in front of
the going-out end of the optical fibers so that the laser beam
from the going-out end may be focused in the vicinity of the

end of the taper nozzle.

11. The laser beam machining device as claimed in claim 9,
further comprising a radio transmitter provided in the
circuit for the laser control power source connected to the

first and second start switches of the protective mask; and
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connected in series with said pipe, trigger-type svmtch connectin
and | aser control power source. 13. The | aser bea \‘““ iﬁ
clainmed in claim9, wherein the circuit for the | asen\m“ urce
is connected in series with the |aser control power sodarcé and "

circuit is conpleted when the pipe is electrically connected to the
conducting clip via the workpiece, the 1i#rigger-type prior swtch is
closed, and the first and second start switches are closed, thereby
enabling electric current to be forwarded to the |aser oscillator fromthe
| aser conty ehdilRPYeEeiVEICEor receiving an electric wave from the radio

transmitter provided configured such that a condition where
both the first and second start switches are closed will be
indicated without need for a wiring connection to the

protective mask.

12. The laser beam machining device as claimed in claim 11,
wherein the pipe, trigger-type switcli and connecting clip are
connected in series with the laser control power source when
the pipe is electrically connected with the conducting clip
via the workpiece, and the circuit for the laser control power
source further comprises a switch opened and closed in
response to the electric wave received by the receiver and
connected in series with said pipe, trigger-type switch,

connecting clip and laser control power source.

13. The laser beam machining device as claimed in claim 9,
wherein the circuit for the laser control power source is
connected in series with the laser control power source and
the circuit is completed when the pipe is electrically
connected to the conducting clip via the workpiece, the
trigger—-type prior switch is closed, and the first and second
start switches are closed, thereby enabling electric current
to be forwarded to the laser oscillator £rom the laser control

power source.
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