
D E S C R IP T IO N

W 7E L D m rG T O R C H A N D MこO U N T IN G JIG T H E R E O F

5 T E C H N IC A L F IE L D

[0001]

T h e p re sen t in v e n tio n relate s to a w eld in g to rch an d a m o u n tin g jig th ereo f

P riority is cla i m ed o n Jap an e se P aten t A p p lication N o .2 0 14‐0 8 84 7 5,臼led A p ri1 22

2 0 14 ,th e co n ten t o f W h ich is
in co rp o rate d h ere in b y referen ce ･

1 0

B A C K G R O U N D A R T

[0002]

W h e n a stru ctu re ( w o rk p ie ce) in clu d in g m etal o r n o n 先rro u s m etal a s a w eld in g b a se

m ateria1 is W e1d e d , n o n一co n su m a
b 1e e 1e ctro d e ty p e g a s sh ie1d arc W e1d in g , so一c a

11e d g a s

1 5 tu n g sten arc w eld in g (G T A W ), su ch as tu n g sten in e箕 g as w eld in g (T IG w eld in g),h as b e en

co n v en tio n a lly u se d .

[0003]

In T IG w eld in g , a T IG w e ld in g to rc h is g en erally u se d , w e ld in g is p er魚r m e d by

g en eratln g a n a rc b et w een a n o n‐co n su m ab le e le ctro d e an d a w o rk p ie ce , m e
ltin g th e w o rk

2 0 p ie ce b y h e at o f th e arc , an d 魚r m in g a m o lten p o o l. In ad d ition , w eld in g is p er
魚r m e d by

e m ittin g a sh ield g a s 登o m a to rch n o zz le su rro u n d in g th e n o n -co n su m ab le e le ctro d e , an d

th ereb y b lo ck in g atm o sph ere (air) b y th e sh ield g as.

[0004]

B e lo w , o n e e x a m p
le o f a T I G w e ld in g to rch w h ich h a s b een g en era lly u se d is

2 5 e x p la in e d re先rrin g to F I G S. 14 A a n d 14 B . N Io reo v er, F I G 14 A is a sid e v ie w o f th e T I G

WELDING TORCH AND ATTACHMENT JIG
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W eld m g torch 10q an d F I G 14B is a c r o s s se ctio n o f a r]na iln se ctio n o f th e T I G W e ld m g to rch

sh o w n in F IG 14 A .

[0005]

A s sh o w n in F IG s. 14 A an d 14 B ,th e T IG W eld in g torch lo o m ain ly
in clu d e s a

5 n o n‐co n su m ab le ele ctro d e lo 1 W h ich g en erate s a n arc b et w e e n th e n o n‐co n su m ab le ele ctro d e

10 1 a n d a w o rk p ie ceうa co 11et 10 2 W h ich su p p o n ts th e n o n -co n su m ab 1e e1e ctro d e 1oo in a

state W h ere th e n o n -co n su m ab 1e e1e ctro d e 1o o is in se忙e d in to th e co 11et 10 2う a co 11et b o dy

l03 o n th e in side of W h ich th e co llet l0 2 is h eld in a st鋭e o f p r切e ctin g th e n o n‐co n su m ab le

ele ctro d e lo l 富o m th e 登o n t e n d sid eうa to rch b o d y l04 on W h ich th e co llet b o dy l03 is

m o u n te dうa to rch n o ZZ 1e 10 5 W h ich is m o u n te d o n th e co 11et b o d y 1 0 3 in a state o f1 0

su rro u n d in g th e n o n‐co n su m ab le ele ctro d e lo l , an
d e m its a sh ield g a s to w ard a m o lten p o o l

o f a w o rk P ie ce g en erate d b y th e arcうa 登o n t sid e g a sk et l0 6 W h ich is d isP osed b et w een th e

to rch b o dy 104 an d th e to rch n o zz le 10 5うa to rch c ap 10 8 W h ich is m o u n ted in a st鋭e o f

d isp o s1n g a re ar sid e g a sk et 10 7 b et w een th e to rch b o d y 10 4 an d th e to rch cap 10 8うan d a

1 5 h an d le lo9 on W h ich th e torch b o dy l0 4 is m o u n te d an d W h ich a u se r h o ld s

[0006]

W 7h en th e T IG W e ld in g to rch loo ex p la in e d ab o v e is u se d , W e ld in g is p er魚r m e d by

co n n e ctin g a w eld in g cab le C , e m ittin g a sh ield g as, W h ich is su pp lied 登o m th e w eld in g cab
le

C ,登o m th e to rc
h n o zz le l05 W h ile g e n eratin g a n a rc b et w een th e n o n -co n su m ab le e le ctro d e

2 0 10 1 a n d th e W o rk p ie ce by ele ctric p o w er su p p lied 登o m th e w e ld in g c ab le C .

P R IO R A R T D O C U M [E N T

P AT E N T D O C U M [E N T

2 5 [0007]
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P ate n t D o c u m en t N o . 1 : P C T In tern atlon a1 P u b 1ication N o＼" 0 2 0 13/14 54 3 0

D IS C L O S U R E O F T H E 応『V E N T IO N

5 P R O B L E ]M S T O B E S O L V E D

[0008]

H o w ev er, in th e T IG w eld in g ex p la in e d ab o v e , w eld in g is p er1b r m e d b y u sin g th e

T IG w eld in g torch lo o w h ile 先ed in g a n ller m etal (w eld in g ro d) b y h an d . In th is case,a

u ser h a s to su P P 1y th e n ller m etal an d o P erate th e T I G w e ld in g to rch at th e sa m e ti m e by b oth

1 o h an d s. T h ere魚re , a sk il16u l te ch n iq u e is re q u ire d .

[0009]

It is also P o ssib le to T IG w eld se m i‐au to m atic ally b y m o u n tin g a w ire -a i m in g gu id e

(also called a n ller gu id e) on th e T IG w eld in g torch lo o an d th ereby au to m atically 先ed in g a

w eld in g w ire (also called a g ller) w h ich is th e 臼1ler m etal. In th is c a se , th e w e ld in g w lre ls

1 5 easily su p p lied ,b u t th e op erab ility of th e T IG w eld in g torch lo o m ay b e w o rsen by th e

w 1re -a l m ln g gu id e m o u n ted to th e T IG w eld in g torch lo o .

[0010]

S p ecin cally, s
in ce th e w ire -a i m in g g u id e is m o u n ted n e ar th e o u ter p erip h e1y o f th e

to rch n o zz le l0 5 w ith a m o u n tin g jig ,t
h e w ire -a i m in g g u id e is e a sily a曲e cte d by h e at o f an

2 0 a rc . In a d d itio n , a p ro
b le m th at th e w ire -a i m in g g u id e m o v e s d u rin g th e o p eratio n , an

d a

先ed in g p o sltlo n o f th e w eld in g w ire is n o t d eter m in e d arise s. F u rth er m o re , th e m o u n tin g J1g

h a s lo w u n iv ersal u se , an
d th ere is a p ro b le m th at th e m o u n tin g jig is n o t sh are d b et w een th e

T IG w eld in g to rch e s w h ich are m a d e b y d i曲eren t m an u 魚ctu rers.

[0011]

2 5 In co n sid eratio n o f th e ab o v e‐d e scrib e d p ro b le m s, it is an o切 e ct o f th e p re sen t
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ln v e n tlo n to p ro v id e a w e ld in g to rch to w h ich th e w ire -a i m in g g u id e c an b e m o u n te d in stab le

co n d itio n s, an
d th e w ire -a i m in g g u id e h av in g h ig h u n iv ersal u se c an also b e m o u n te d , an

d a

m o u n tln g J1g

5 M [E A N S F O R S O L V 爪『G T H E P R O B L E ]M

[0012]

In o rd er to so lv e th e p ro b le m s, th e p re sen t in v en tio n p ro v id e s th e 魚1lo w in g w eld in g

to rch e s an d m o u n tin g J1g s

(1) A w eld in g torch in clu d in g

a n o n‐co n su m ab le ele ctro d e w h ich g en erate s an arc b et w e en a w o rk p ie ce an d th e1 o

n o n -co n su m ab 1e e 1e ctro d eう

a co llet w h ich su p p o n ts th e n o n‐c o n su m ab le ele ctro d e in a state w h ere th e

n o n -co n su m ab 1e e1e ctro d e is in se ]nシe dう

a co llet b o dy on th e in sid e o f w h ich th e co llet is h eld in a state o f p r切ectin g th e

1 5 n o n‐co n su m ab le ele ctro d e 登o m a 登･o n t e n d o f th e co llet b o dyう

a to rch b o d y o n w h ich th e co llet b o d y is m o u n te d an d w h ich in clu d e s an ele ctric

su p p ly in g p art楡or su p p ly in g ele ctric p o w er to th e n o n‐co n su m ab le ele ctro d e th rou gh th e

co llet b o dy an d th e co llet an d a p a ssag e 魚r su p p ly in g a sh ield g a sぅ

a to rch n o zz le w h ich is m o u n ted o n th e co llet b o d y in a st額te o f su rro u n d in g th e

2 0 n o n‐co n su m ab le ele ctro d e a n d e m its th e sh ield g a s to w ard a m o lten p o o l of th e w o rk p ie ce

w h ich is g en erate d by th e arcう

a to rch c ap w h ich h as a m ale scre w w h ich c an b e scre w e d in to a 先 m ale scre w o f th e

to rch b o d y w h ich is 魚r m e d o n th e sid e o p p o site to th e sid e w h ere th e co llet b o d y is m o u n te d

an d is d eta ch ab 1y m o u n te d o n th e to rch b o dyうan d

2 5 a m ou ntin g jig w ith w h ich a w ire -a i m in g g u id e w h ich 先e d s a w e ld in g w ire to w ard
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th e m o 1ten p。0 1 o f th e w o rk p ie ce is m o u n te dう

w h ere in th e m o u n tln g jig in clu d e s a m ale scre w w h ich c an b e scre w e d in to th e

fer]nale scre w o f th e to rch b o d y an d is d eta ch ab l"y m o u n te d o n th e to rch b o d y

(2) T h e w eld in g torch accord in g to (1), w h erein th e m ou n tin g jig
in clu d e s a 先 m ale

scre w ln to w h ich th e m ale scre w o f th e to rch c ap can b e scre w e d , an d th e to rch c ap is5

d eta ch ab ly m o u n te d o n th e m o u n tin g jig b y scre w in g th e m a le scre w o f th e to rc h c ap in to th e

先 m ale scre w o f th e m o u n tin g J1g

(3) T h e w eld in g torch accord in g to (1) or (2 ), w h erein th e m ou n tin g jig
in clu d e s a

th rou gh h o le in w h ich th e n o n‐co n su m ab le ele ctro d e is p en etr鋭e d

1 0 (4) T h e w e ld in g to rch ac co rd in g to an y o n e o f (1) to (3 ), w
h ere in ,

in a state w h ere th e

m ale scre w o f th e m ou ntin g jig is scre w e d in to th e 先 m ale scre w o f th e to rch b o d y , a 登o n t en d

o f th e m ale scre w p re ssu riz e s th e co llet to w ard a fro n t e n d sid e w h ile th e fro n t en d o f th e m ale

scre w ls ln co n ta ct w ith a re ar en d o f th e co llet

(5) T h e w e ld in g to rch ac co rd in g to (3 ), w
h ere in th e m o u n tin g jig in clu d e s an ex ten sio n

1 5 co 11et w h ich s1id ab 1y su p p o n ts th e n o n -co n su m ab 1e e1e ctro d e in se忙e d in to th e th ro u g h h o1e in

th e 1o n g itu d in a 1 d ire ct1o nう

ln a st鋭e w h ere th e m ale scre w o f th e m ou ntin g jig is scre w e d in to th e 先 m ale scre w

o f th e to rch b o dy, an d th e m a
le scre w of th e to rch c ap is scre w e d in to th e 先 m a le scre w o f th e

m o u n tln g jig , t
h e 登o n t en d o f th e ex ten sio n co llet p re ssu riz e s th e co llet to w ard a 登o n t en d

2 0 side w h ile th e front en d of th e ex te n sio n co llet is in co n ta ct w ith th e re ar en d o f th e co llet.

(6) T h e w e ld in g to rch ac co rd in g to an y o n e o f (1) to (5), w h erein th e w
ire -a i m in g gu ide

1s m o u n te d o n a p erip h e好 o f th e m o u n tin g jig th ro u g h a su p p o rt to o l

(7) T h e w e ld in g to rch ac co rd in g to (6 ), w
h ere in a 先e in g p o sitio n o f th e w e ld in g w ire is

a d ju ste d b y ch an g in g a m o u n tin g p o sltlo n o f th e su p p o rt to o l relativ e to th e m o u n tin g J1g

2 5 (8) T h e w e ld in g to rch ac co rd in g to (7 ), w
h ere in th e m o u n tin g jig in clu d e s a sto p p er
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w h ich reg u late s a m o v e m en t o f th e su P P o rt to o l

(9) A m ou n tin g jig w ith w h ich a w ire-aim in g gu id e 魚r su pp ly in g a w eld in g w ire to w ard

a m o lte n p o o l o f a w o rk p ie c e is m o u n te d o n a w eld in g to rch in clu d in g : a n o n -co n su m ab le

e1e ctro d e w h ich g en erate S a n a rc b et w een a w o rk p ie c e an d th e n o n -co n Su m ab 1e e1e ctro d eう a

5 co llet w h ich su p p o rts th e n o n‐co n su m ab le ele ctro d e in a state w h ere th e n o n -co n su m ab le

e1e ctro d e is in se箕e dうa co 11et b o d y o n th e in sid e o f w h ich th e co 11et is h e1d in a state o f

p rQ ie ctln g th e n o n‐co n su m ab le ele ctro d e 登o m a 登o n t en d o f th e co llet b o d yうa to rch b o dy o n

w h ich th e co llet b o dy is m o u n te d an d w h ich in clu d e s a n ele ctric su p p ly in g p art 魚r sup p ly in g

ele ctric p o w er to th e n o n‐co n su m ab le ele ctro d e th ro u g h th e co llet b o d y a n d th e co llet an d a

1 o p a ssag e 魚r su p p ly in g a sh ield g a sうa to rch n o zz le w h ich is m o u n te d o n th e c o llet b o d y in a

state o f su rro u n d in g th e n o n‐co n su m ab le ele ctro d e , an
d e m its th e sh ield g as to w ard a m o lten

p o o 1 of th e w o rk p ie ce w h ich is g en erate d b y th e arcうan d a to rch c ap w h ich h a s a m a1e scre w

w h ich c a n b e scre w e d in to a 先 m ale scre w o f th e to rch b o d y w h ich is 魚r m e d o n th e sid e

o p p o slte to th e side w h ere th e co llet b o d y is m o u n te d , an d is d eta ch ab ly m o u n te d o n th e to rch

1 5 b o dyう

w h ere in th e m o u n tln g jig in clu d e s a m ale scre w w h ich c an b e scre w e d in to th e

fe m ale scre w o f th e to rch b o d y , is d eta ch ab ly m o u n te d o n th e to rch b o d y

(10) T h e m ou n tin g jig accord in g to (9 ), w h erein th e m ou ntin g jig in clu des a 先 m ale scre w

1n to w h ich th e m ale scre w of th e to rch cap can b e scre w e d , an d th e to rch cap is d eta ch ab ly

2 0 m o u n te d o n th e m o u n tin g jig b y scre w in g th e m ale scre w o f th e to rch cap in to th e 先 m ale

scre w o f th e m o u n tln g J1g .

(11) T h e m ou n tin g jig accord in g to (9 ) or (10), w h erein th e m oun tin g jig in clu d e s a

th rou gh h o le in w h ich th e n o n‐co n su m ab le ele ctro d e is p en etr額te d

(12) T h e m ou n tin g jig accord in g to an y on e of (9 ) to (11), w h erein , in a state w h ere th e

2 5 m ale scre w o f th e to rch cap is scre w e d in to th e 先 m ale scre w o f th e to rch b o d y , a 登o n t en d o f
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th e m a1e scre w p re ssu riz e s th e CO 11et to w ard a fro n t e n d Sid e W h i1e th e fro n t en d o f th e m a1e

scre w 1S 1n co n ta ct w ith a re ar en d o f th e co llet

(13) T h e m o u n tin g jig a cco rd in g to (1 1), w
h ere in th e m o u n tin g jig in clu d e s an ex ten sio n

co llet w h ich S1id ab ly Su P P o rtS th e n o n‐co n Su m ab le ele ctro d e in serte d in to th e th ro u g h h ole in

5 th e 1on g itu d in a1 d irectionう

in a st鋭e w h ere th e m ale Scre w o f th e m ou ntin g jig is Scre w e d in to th e 先 m ale Scre w

o f th e to rch b o dy, an
d th e m ale Scre w of th e to rch c ap is Scre w e d in to th e 先 m a le Scre w o f th e

m o u n tln g jig , t
h e 登o n t en d o f th e ex ten sio n co llet P re ssu riz e s th e co llet to w ard a 登o n t en d

sid e w h ile th e fro n t en d o f th e ex te n sio n co llet is in co n ta ct w ith th e re ar en d o f th e co llet

1 0 (14) T h e m ou n tin g jig accord in g to an y on e of (9 ) to (13), w h erein th e w ire -a i m in g gu id e

1S m o u n te d o n a P eriP h e好 o f th e m o u n tin g jig th ro u g h a Su P P o rt to o l

(15) T h e m o u n tin g jig a cco rd in g to (14 ), w
h ere in a m o u n tin g P o sitio n o f th e Su P P o rt to o l

is ch an g e ab le

(16) T h e m ou n tin g jig accord in g to (15), w h erein th e m ou n tin g jig in clu d e s a Sto P P er

1 5 w h ich reg u late S a m o v e m en t o f th e Su P P o rt to o l

[0013]

In o th er w o rd s, th e P re sen t in v e n tio n h a s th e 魚1lo w in g e m b o d i m en tS

[1] A w eld in g torch in clu d in g

a n o n‐co n Su m ab le ele ctro d e w h ich g en erate S an arc b et w e en a w o rk P ie ce an d th e

2。 n o n -co n Su m ab 1e e1e ctro d eう

a co llet w h ich Su P P o n ts th e n o n‐c o n Su m ab le ele ctro d e in a State w h ere th e

n o n -co n Su m ab 1e e1e ctro d e iS in se]nシe dう

a co llet b o dy on th e in sid e o f w h ich th e co llet is h eld in a State o f P r切ectin g th e

n o n‐co n Su m ab le ele ctro d e 登o m a 登･ont e n d o f th e co llet b o dyう

2 5 a to rch b o dy o n w h ich th e co llet b o d y is m o u n te d , an d w h ich in clu d e s a n e le ctric
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su P P 1y in g P art楡or su P P 1y in g ele ctric P o w er to th e n o n‐Co n su m ab le ele ctro d e th rou gh th e

Co llet b o dy an d th e Co llet an d a P a ssag e 魚r su P P 1y in g a sh ield g a sぅ

a to rch n o zz le w h ich is m o u n ted o n th e co llet b o d y in a st額te o f su rro u n d in g th e

n o n‐co n su m ab le ele ctro d e a n d e m its th e sh ield g a s to w ard a m o lten P o o l of th e w o rk P ie ce

5 w h ich is g en erate d by th e arcう

a to rch c aP w h ich h as a m ale scre w w h ich c an b e scre w e d in to a 先 m ale scre w o f th e

to rch b o d y w h ich is 魚r m e d o n th e sid e o P P o site to th e sid e w h ere th e co llet b o d y is m o u n te d

an d is d eta ch ab 1y m o u n te d o n th e to rch b o dyう

a w 1re‐a l m ln g g u id e w h ich 先e d s a w e ld in g w ire to w ard th e m o lte n P o o l o f th e w o rk

1 O P ieceうan d

a m o u n t1n g J1g w ith w h ich th e w ire -a i m in g g u id e is m o u n te dう

w h ere in th e m o u n tln g jig in clu d e s a m ale scre w w h ich c an b e scre w e d in to th e

fe m ale scre w o f th e to rch b o d y , an d is d etach ab ly m o u n te d o n th e to rch b o d y

[2] T h e w eld in g torch accord in g to [1], w h erein th e m ou n tin g jig
in clu d e s a 先 m ale

1 5 scre w in to w h ich th e m ale scre w o f th e to rch c aP can b e scre w e d , an d th e to rch c aP is

d eta ch ab ly m o u n te d o n th e m o u n tin g jig b y scre w in g th e m a le scre w o f th e to rc h c aP in to th e

先 m ale scre w o f th e m o u n tin g J1g

[3] T h e w eld in g torch accord in g to [1] or [2 ], w h erein th e m ou n tin g jig
in clu d e s a

th rou gh h o le in w h ich th e n o n‐co n su m ab le ele ctro d e is P en etr鋭e d

2 0 [4] T h e w e ld in g to rch ac co rd in g to an y o n e o f [1] to [3 ], w
h ere in ,

in a state w h ere th e

m ale scre w o f th e m ou ntin g jig is scre w e d in to th e 先 m ale scre w o f th e to rch b o d y , a 登o n t en d

o f th e m ale scre w P re ssu riz e s th e co llet to w ard a fro n t e n d sid e o f th e co llet b o d y w h ile th e

fro n t en d o f th e m ale scre w is in co n tact w ith a re ar e n d o f th e co llet

[5] T h e w e ld in g to rch ac co rd in g to [3 ], w
h ere in th e m o u n tin g jig in clu d e s an ex ten sio n

2 5 co 11et w h ich s1id ab 1y su P P o n ts th e n o n -co n su m ab 1e e1e ctro d e in se忙e d in to th e th ro u g h h o 1e in
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th e 1o n g itu d in a1 d ire ct1o nう

ln a st鋭e w h ere th e m ale scre w o f th e m ou ntin g jig is scre w e d in to th e 先 m ale scre w

o f th e to rch b o dy, an d th e m a
le scre w of th e to rch c ap is scre w e d in to th e 先 m a le scre w o f th e

m o u n tln g jig , t
h e 登o n t en d o f th e ex ten sio n co llet P re ssu riz e s th e co llet to w ard a 登o n t en d

5 sid e o f th e co llet b o d y w h ile th e fro n t e n d o f th e ex ten sio n co llet is in co n tact w ith th e re a r

en d o f th e co llet

[6] T h e w eld in g torch accord in g to any o n e o f [1] to [5], w h erein th e w
ire -a i m in g gu ide

1s m o u n te d o n a P eriP h e好 o f th e m o u n tin g jig th ro u g h a su P P o rt to o l

[7] T h e w e ld in g to rch ac co rd in g to [6 ], w
h ere in a 先e d in g p o sitio n o f th e w eld in g w ire is

1 o ad ju sted b y ch an g in g a m ou ntin g p o sition o f th e su p p o rt to o l relativ e to th e m o u n tin g jig .

[8] T h e w e ld in g to rch ac co rd in g to [7 ], w h ere in th e m o u n tin g jig in clu d e s a sto p p er

w h ich reg u late s a m o v e m en t o f th e su p p o rt to o l

[9] A m ou n tin g jig w ith w h ich a w ire-aim in g gu id e 魚r 先ed in g a w eld in g w ire to w ard a

m o lten p o o l o f a w o rk p ie ce is m o u n te d o n a w eld in g to rch in clu d in g : a n o n -co n su m ab le

1 5 e1e ctro d e w h ich g en erate s a n a rc b et w een a w o rk p ie c e an d th e n o n -co n su m ab 1e e1e ctro d eう a

co llet w h ich su p p o n ts th e n o n‐co n su m ab le ele ctro d e in a state w h ere th e n o n -co n su m ab le

e1e ctro d e is in se箕e dうa co 11et b o d y o n th e in sid e o f w h ich th e co 11et is h e1d in a state o f

p rQ ie ctln g th e n o n‐co n su m ab le ele ctro d e 登o m a 登o n t en d o f th e co llet b o d yうa to rch b o dy o n

w h ich th e co llet b o dy is m o u n te d an d w h ich in clu d e s a n ele ctric su p p ly in g p art 魚r sup p ly in g

2 0 ele ctric p o w er to th e n o n‐co n su m ab le ele ctro d e th ro u g h th e co llet b o d y a n d th e co llet an d a

p a ssag e 魚r su pp ly in g a sh ield g asぅa to rch n o zz le w h ich is m o u n te d o n th e c o llet b o d y in a

state o f su rro u n d in g th e n o n‐co n su m ab le ele ctro d e w h ich p ro tru d e s 登o m th e co llet an d e m its

th e sh ie1d g a s to w ard a m o 1ten p o o 1 o f th e w o rk p ie ce w h ich is g en erate d by th e arcうan d a

to rch c ap w h ich h a s a m a le scre w w h ich c an b e scre w e d in to a 先 m ale scre w o f th e to rch b o dy

2 5 w h ich is 魚r m e d o n th e sid e o p p o site to th e sid e w h ere th e co llet b o d y is m o u n te d an d is
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d eta ch ab 1y m o u n te d o n th e to rch b odyう

w h ere in th e m o u n tln g jig in clu d e s a m ale scre w w h ich c an b e scre w e d in to th e

fer]nale scre w o f th e to rch b o d y ,
is d eta ch ab l"y m o u n te d o n th e to rch b o d y

[10] T h e m ou n tin g jig accord in g to [9 ], w h erein th e m ou ntin g jig in clu des a 先 m ale scre w

5 in to w h ich th e m ale scre w of th e to rch cap can b e scre w e d , an d th e to rch cap is d eta ch ab ly

m o u n te d o n th e m o u n tin g jig b y scre w in g th e m ale scre w o f th e to rch cap in to th e 先 m ale

scre w o f th e m。u n tln g J1g .

[11] T h e m ou n tin g jig accord in g to [9 ] or [10], w h erein th e m oun tin g jig in clu d e s a

th rou gh h o le in w h ich th e n o n‐co n su m ab le ele ctro d e is p en etr鋭e d

1 0 [12] T h e m o u n tin g jig a cco rd in g to an y o n e o f [9 ] to [1 1], w
h ere in ,

in a state w h ere th e

m ale scre w o f th e to rch cap is scre w e d in to th e 先 m ale scre w o f th e to rch b o dy, a
登o n t en d 。f

th e m ale scre w P re ssu riz e s th e co llet to w ard a 登o n t e n d sid e w h ile th e 登o n t en d 。f th e m ale

scre w ls ln co n ta ct w ith a re ar en d o f th e co llet

[13] T h e m o u n tin g jig a cco rd in g to [1 1], w
h ere in th e m o u n tin g jig in clu d e s an ex ten sio n

1 5 co 11et w h ich s1id ab 1y su p p o n ts th e n。n -co n su m ab 1e e1e ctro d e in se忙e d in t。 th e th rou gh h o1e in

th e 1o n g itu d in a 1 d ire ct1o nう

ln a st鋭e w h ere th e m ale scre w o f th e m ou ntin g jig is scre w e d in to th e 先 m ale scre w

o f th e to rch b o dy, an d th e m a
le scre w of th e to rch c ap is scre w e d in to th e 先 m a le scre w o f th e

m o u n tln g jig , t
h e 登o n t en d 。f th e ex ten sio n co llet P re ssu riz e s th e co llet to w ard a 登o n t en d

side w h ile th e fro n t en d 。f th e ex te n sio n co llet is in co n ta ct w ith th e re ar en d 。f th e co llet2 0

[14] T h e m ou n tin g jig a cco rd in g to an y o n e of [9 ] to [13], w h erein th e m ou n tin g jig

in clu d e s a su p p o rt to o l 魚r m o u n tin g th e w ire -a i m in g g u id e m o u n te d 。n a p erip h ery of th e

m。u n tln g J1g

[15] T h e m o u n tin g jig a cco rd in g to [14 ], w
h ere in a m o u n tin g p o sitio n 。f th e su p p o rt to o 1

2 5 is ch an g e ab le .
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[16] T h e m ou n tin g jig a cco rd in g to [15 ], w h ere in th e m o u n tin g jig in clu d e s a sto p p er

w h ich reg u late s a m o v e m en t o f th e su P P o rt to o l.

[17] T h e m ou n tin g jig accord in g to [15] or [16], w h erein th e su p p ort to o l in clu des a rin g

p art h av in g a n o p en p a鴬 an d an ar m p art w h ich o u t w ard ly e x ten d s 登o m th e p erip h eIy of th e

5 rin g p a鴬 th e rin g p a箕 h a s a p a ir o f 且a n g e p o箕io n s 鋭 b o th en d s o f th e o p en p a鴬 an d th e

su p p o rt to o l c a n b e d etac h e d 登o m th e m o u n tin g jig b y th e 且an g e p o箕io n s.

[18] T h e m ou n tin g jig a cco rd in g to [17 ], w h ere in th e ar m p a比 h a s an o p e n p ar 魚r n x in g a

feed in g h ead o f th e w ire -a i m in g g u id e ･

1 O E F FE C T S O F T H E P R E SE N T 応『V E N T IO N

[0014]

A s e x p la in e d ab o v e , a c co rd in g to th e p re se n t in v en tio n , it is p o ssib le to p ro v id e a

w eld in g to rch o n w h ich a w ire -a i m in g g u id e c an b e m o u n ted in stab le co n d itio n s an d o n

w h ich a w ire -a i m in g gu ide h av in g h ig h u n iv ersal u se is m o u n te d , an d a m o u n tin g J1g .

1 5

B R IE F D E S C R IP T IO N O F D R A叺ゾIN G S

[0015]

F I G 1 is a n ex p 1o d e d p ersp e ctiv e v ie w i11u stratin g a w e1d in g to rch an d a m o u n tin g

J1g ac c o rd in g to th e girst e m b o d i m en t of th e p re se n t in v en tio n .

F IG 2 is a sid e v ie w illu stratin g th e w eld in g to rch sh o w n in F IG 1 .

F I G 3 is a cro ss se ctlo n illu stratin g a m o u n tin g m e c h an is m o f th e m o u n tin g jig

2 0

m o u n te d o n th e w e ld in g to rc h sh o w n in F IG 1 .

F IG 4 A is a sid e v ie w illu stratin g a w ire -a i m in g g u id e m o u n te d o n th e m o u n tin g J1g

w ith a su p p o rt to o l.

F IG 4B is a 登o n t v ie w illu stratin g a w ire -a i m in g g u id e2 5
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F IG 5 is a b u ilt-u p cro ss se ctio n illu stratin g a m o u n tin g m e ch an is m of th e w eld in g

to rch a cco rd in g to th e se co n d e m b o d i m en t o f th e p re sen t in v en tio n

F IG 6 is a n eX p 1o d e d cro ss se ctio n i11u stra tin g a m o u n tin g m e ch an is m o f th e

m o u n tln g J1g m o u n ted o n th e w e ld in g to rch a cco rd in g to th e se c o n d e m b o d i m en t o f th e

5 p re se n t ln v e n tlo n .

F IG 7 illu strate s a state of th e w ire -a i m in g g u id e w h ere th e w ire -a i m in g g u id e slid es

1n a 登o n t‐b a ck d ire ctio n , (
A ) is a sid e v ie w illu stratin g th e w ire -a i m in g g u id e in a state o f

slid in g b ack w ardly an d (B ) is a sid e v ie w illu stratin g th e w ire -a i m in g g u id e in a state of

slid in g 魚的yardly

1 O F I G 8 is sid e v ie w illu stratin g th e m ou ntin g jig on p erip h ery of w h ich a stop p er is

m o u n te d .

F IG 9 illu str:Mte s a st額te w h ere a p eria×ial p o sltlo n o f th e su p p o rt to o l relativ e to th e

m o u n tln g jig is ch an g e d , (
A ) is a 登o n t v ie w illu stratin g th e su p p o rt to o l in a state w h ere a

先ed in g h ead is u p w ard ly p o sltlo n e d , (B ) is a 登o n t v ie w illu stratin g th e su p p o rt to o l in a state

1 5 w h ere th e 先ed in g h ead is rotated in on e d irection 登o m th e state sh o w n in F IG .9 (A ), an d (C )

is a 登o n t v ie w illu stratin g th e su p p o rt to o l in a state w h ere th e 先ed in g h ead is rotated in th e

o th er direction 登o m th e state sh o w n in F IG 9 (A )

F I G 1O A is a sid e v ie w illu stratin g a n o th er e m b o d i m en t o f th e w ire -a i m in g g u id e

w h ich h as a ro tatio n m e c h an is m

2 0 F IG 1OB is a sid e v ie w illu stratin g 飼忙h er an o th er e m b o d i m en t o f th e w ire -a i m in g

gu ide w h ich h as a slid e m e ch an is m

F IG 1OC is a side v ie w illu stratin g 飼忙h er an o th er e m b o d i m en t o f th e w ire -a i m in g

g u id e w h ich h a s a d a m p er m e ch an is m

F IG 1l is a cro ss se ctlo n illu stratin g o n e ex a m p le o f a re ar sid e g a sk et

2 5 F I G 12 is a cro ss se ctio n illu str鋭in g an o th er e m b o d i m en t o f th e m o u n tin g jig



1 3

F IG 13 is a c ro s s s e c t1o n i1hustratin g an o th er e m b o d ir]r1en t。f th e to rch C ap

F I G 14 A is a sid e v ie w illu stratin g th e co n v en tio n a1 T I G w e ld in g to rch

F IG 14 B is a c r o s s se ctio n o f a rn ain se ctio n 。f th e Co n v en tio n a1 T I G W e 1d in g to rc h

F IG 15 is a b u ilt-u p cro ss se ctl。n illu stratin g an o th er e m b o d i m e n t o f a m o u n tin g

5 m e ch an is m o f th e w e ld in g to rch a cco rd in g to th e se co n d e m b o d i m en t o f th e p re sen t

ln v e n tlo n

D E S C R IP T IO N O F E M [B O D IM [E N T S

[0016]

1 O B e lo w e m b o d i m e n ts o f th e w eld in g to rc h an d th e m o u n tin g jig ac c o rd in g t。 th e

P re sen t ln v en ti。n are ex P 1a in e d in d eta il re]FE)rrin g to 目g u re s

(F irst e m b o d im ent)

F irst, a s a
n rst e m b o d i m en t o f th e p re sen t in v en tio n , a W e 1d in g to rc h L A an d a

m o u n tln g jig 5 0 A sh o w n in F I G s. l to 3 are e x p la in e d . M o reo v er,
F I G 1 is an e x p lo d e d

1 5 p ersp e ctiv e v ie w illu stratin g a w eld in g to rch 1 A . F IG 2 is a sid e v ie w illu stratin g th e

w eld in g to rch 1 A sh o w n in F I G 1 . F IG 3 is a cro ss se ctlo n illu stratin g a m o u n tin g

m e ch an is m 。f th e m o u n tin g jig 5 0 A m o u n te d o n th e w e ld in g to rch 1 A sh o w n in F IG 1

[0017]

A s sh o w n in F IG s. l to 3 ,th e w eld in g to rch 1 A m a in ly in c lu d e s a n o n‐co n su m ab le

2 0 e1e ctro d e 2 w h ich g en erate s a n arc b et w een a w。rk p ie c e an d th e n o n -co n su m ab 1e e1e ctro d e 2う

a c o llet 3 w h ich su p p o n ts th e n。n‐co n su m ab le ele ctro d e 2 in a state w h ere th e

n o n‐co n su m ab le ele ctro d e is in se比e d in sid e th ereo g a co llet b o d y 4 o n th e in sid e o f w h ich at

le a st o n e p o ntio n 。f th e co llet 3 p r。tru d in g th e n o n‐co n su m ab le ele ctro d e p ro tru d e s 登･o m th e

登o n t en d sid e is h eldうa to rch b o d y 5 o n w h ich th e co llet b o d y 4 is m o u n te d in a state w h ere at

2 5 1e a st o n e p o ntio n 。f th e co llet 3 is h eld in sid e th ere o g a to rch n o zz le 6 w h ich is m o u n te d o n
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th e Co llet b o dy 4 , C o v e rs th e P eriP h ery o f th e n o n‐Co n su m ab le e le ctro d e 2 P ro tru d ilng 登･o m th e

co 11et b o d y 4 , an
d e m its a sh ie1d g a s to w ard a m o 1ten p o o 1 o f th e w o rk p ie ce W h ich is

g en erate d b y th e arcうa 登o n t sid e g a sk et 7 w h ic h is arran g e d b et w een th e to rc h b o dy 5 an d th e

to rch n o ZZ 1e 6うa to rch C ap 8 w h ich is m o u n te d o n th e to rch b o d y 5 th ro u g h th e m o u n tin g J1g

5 50 Aうan d a h an d 1e 9 o n w h ich th e to rch b o d y is m o u n te d 5 , an d a u ser h o 1d s･

[0018]

In o th er w o rd s, th e w eld in g to rch 1 A o f th e 目rst e m b o d i m en t h a s a stru ctu re in w h ich

a w o re -a l m ln g g u id e 6 0 w h ich 先e d s a w e ld in g w ire 帆7 to w ard a m o lte n p o o l o f a w o rk p ie c e

e x p la in e d b elo w is m o u n te d o n th e g en eric T IG w e ld in g to rch loo w ith th e m ou ntin g jig 50 A .

[0019]1 0

T h e n o n‐Co n su m ab le ele ctro d e 2 is a lo n g ele ctro d e b ar 魚r m e d u sin g a m etallic

m aterial h av in g a h igh m eltin g p o in t,楡o r e x a m p le , tu n g sten

[0020]

T h e Co llet 3 is a ro u g h ly Cy lin drical m e m b er 魚r m e d u sin g m eta llic m aterial h av in g

1 5 e x ce lle n t e le ctric Co n d u ctiv ity an d h e at Co n d u ctiv ity , 魚r e x a m p le , C o p p er o r a Co p p er allo y .

T h e Co llet h a s a th ro u g h h o le 3 a w h ich is p en etrate d in th e lo n g itu d in al d irectio n , an
d

su p p o rts th e n o n‐Co n su m ab le e le ctro d e 2 w h ich is in serte d o n th e in sid e o f th e th ro u g h h o le

3 a a s it c a n slid e in th e lo n g itu d in al d ire ctio n . In ad d ition , m u ltip le slits 3b a re p rov id ed sid e

by sid e in a CirCu m 先ren tial d ire ctio n at 登o n t en d sid e o f th e co llet 3 . T h e m u ltip le slits 3b

2 0 a re 魚r m ed by lin e arly Cu t o u t th e Co llet 3 登o m th e 登o n t en d to m id w ay in th e lo n g itu d in al

d ire ctio n th ereo f T h ereb y , t
h e fro n t en d p o ntio n s 3 C b et w e en slits 3b of th e co llet 3 C a n

ela stiC ally d elb r m in th e sh ]m n k rad ial d ire ctio n . o n th e o th er h an d , t
h e re ar en d sid e o f th e

co llet 3 h a s a n en larg e d d ia m eter p o rtio n 3 e . T h e en larg e d d ia m eter p o rtio n 3 e is in Co n tact

w ith th e m o u n tin g b rack et 5 L A w h ich is e x p la in e d b elo w

[002 1]2 5
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T h e co llet b o dy 4 is a ro u g h ly cy lin drical m e m b er 魚r m e d u sin g m eta llic m aterial

h av in g e x cellen t ele ctric co n d u ctiV ity a n d h e at co n d u ctiv ity,
魚r ex a m p le , co p p er o r a co p p er

allo y ･ T h e co llet b o dy 4 h a s a th ro u g h h ole 4 a W h ich p e n etr鋭e s in th e lo n g itu d in al d ire ctlo n ･

T h e co llet b o dy 4 h o ld s th e co llet 3 w h ich is in se忙e d in to th e th ro u g h h o le 4 a 登o m th e re a r

5 en d sid e . In a d d itio n , th e th ro u g h h o le 4 a o f th e co llet b o d y 4 is a lso a p a ssag e in w h ich a

sh ield g a s sup p lied 登o m th e torch b o dy 5 sid e 且o w s. In a d d itio n , th e ra d iu s o f th e 登･ont en d

o f th e co llet b o dy 4 is gradu all"y redu ced alon g w ith th e th rou gh h o le 4 a , an d on l"y th e

n o n‐co n su m ab le ele ctro d e 2 p ro tru d e s 登o m th e 登o n t e n d o f th e th ro u g h h o le 4 a .

F u rth er m o re , t
h ere a re m u ltip le ejection h oles 4 b 登o m w h ich th e sh ield g as is ejected

1 o p rov id ed sid e by side in a c ircu m f℃)re n tial d ire ctio n at th e 登･o n t en d side o f th e co llet b o dy 4

T h e co llet b o d y 4 is m o u n te d o n th e to rch b o d y 5 b y scre w in g th e re ar en d p o ntio n o f th e

co lle ct b o dy 4 in to th e to rc h b o d y 5 . T h e co llet b o dy 4 is d etach ab l"y m ou n ted o n th e to rch

b o dy 5

[0022]

T h e to rc h b o dy 5 in clu d e a m eta llic m o u n tin g b o dy lo 節r m e d u sin g m etallic1 5

m aterial h av in g lo w er e le ctric co n d u ctiv ity an d lo w er h e at co n d u ctiv ity th an th o se o f th e

co llet 3 an d th e co llet b o d y 4 , 魚r ex a m p le , steel su ch a s m ild steel a n d sta in le ss stee l, o r b ra ss

T h e m etallic m o u n tin g b o dy lo is co v ere d w ith an in su latin g re sin .

[0023]

T h e m etallic m o u n tin g b o dy lo w o rk s a s a p o w er 先e d in g p o rtio n w h ich su p p lie s2 0

ele ctric p o w er to th e n o n‐co n su m ab le ele ctro d e 2 v ia th e co llet b o d y 4 an d co llet 3

S p ecin cally,th e m eta
llic m o u n tin g b o dy lo is in co n tact w ith th e co llet b o d y 4 ･ T h e re a r

en d 魚ce o f th e en larg e d d ia m eter p o rtio n 3 e o f th e co llet 3 is in co n ta ct w ith a 登o n t en d 魚ce

o f a m ale scre w 5 1a o f th e m o u n tin g b ra c k et 5 1 A w h ich is scre w e d in to th e m eta llic m o u n tln g

2 5 b o dy lo . T h ereb y, th e m etallic m o u n tin g b o d y lo w o rk s a s th e p o w er 先e d in g p o rtio n w h ich
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Su p p 1ie S e1e ctric p o w er to th e n o n一Co n Su nnab 1e e1e Ctro d e 2 th ro u g h th e co 11et b o dy 4 an d th e

co llet 3 ･ I]n ad d itio n , a p assa g e W
h ich Su p p lie s th e Sh ield g a s to th e c o llet b o d y 4 is 魚rnne d

o n th e in sid e o f th e m etallic m o u n tin g b o dy lo

[0024]

5 T h e co llet b o dy 4 is m o u n te d o n o n e en d Sid e (登on t en d sid e) o f a p o箕ion lo a W h ich

is 魚rm ed S o a s to b e ro u g h ly cy lin d ric al (b elo w , ab b rev iate d to
“cy lin d ric al p o箕io n lo a") o f

th e m etallic m o u n tin g b o d y lo b y Scre w in g . In a d d itio n , t
h e to rch c ap 8 is m o u n te d o n th e

o th er en d Sid e o f th e cy lin drical p o rtio n l o a b y Scre w in g . T h e co llet b o dy 4 an d th e to rch

c ap 8 a re d etach ab ly m o u n te d o n th e cy lin d ric al p o rtio n lo a . T h e m etallic m o u n tin g b o dy

1 0 1o in clu d e S a co n n e ctio n p o rtio n lo c at th e 登o n t en d o f a p o rtio n lob W h ich d o w n w ard ly

e x ten d s S o a s to b e ro u g h ly tu b u lar Sh ap e 登o m th e m id d le o f a cy lin d ric al p o箕io n loa (b elo w

ab b rev iate d to “e×ten sio n p o箕io n lo b
"). 0 n e en d o f th e w eld in g c ab le C c an b e co n n e cte d

to th e c o n n e ctio n p o ntio n lo c . T h e o th er e n d o f th e w e ld in g c ab le C is co n n e cte d W ith a

w eld in g p o w er So u rce ap p aratu s (n o t Sh o w n in n g u re s). It is p o ssib le to Su p p ly e le ctric

1 5 p o w er an d th e Sh ield g a s 登o m th e w eld in g p o w er So u rce ap p aratu s to th e w eld in g to rch 1 A .

A4 o reo v er, eX annp
le s o f th e Sh ield g a s in clu d e in e鴬 g a s, Su ch a s arg o n , an d h eliu nn

[0025]

T h e to rc h n o zz le 6 is 魚r recti廊in g th e Sh ield g as ejected 登o m th e ejection h o le s 4b

o f th e co 11et b o dy 4 , a S W e11 a s p rev en tin g co n tannin atio n o f sp uはerin g p antic1e s d u rin g

2 0 W eld in g ･ T h e to rch n o z z le 6 h a s a ro u g h ly cy lin d ric ally一魚rnn e d n o zz le Stru ctu re u sin g a

nnaterial h av in g ex cellen t h e雛 re sistan ce , Su c
h a S cerannic , an

d th e rad iu s o f th e 登･on t e n d

th ereo f is g ra d u ally re d u ce d . T h e to rch n o zz le 6 is Scre w e d to th e p erip h ery o f th e co llet

b o dy 4 . T h ereb y , th e to rch n o zz le 6 is d eta ch ab ly nno u n te d o n th e co llet b o d y 4

[0026]

2 5 T h e m ou n tin g jig 50 A in clu deS a m o u n tin g b rac k et 5 1 A 魚r m e d u sin g Stee1 Su ch a s
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m ild steel a n d stain le ss ste el o r b ra ss. T h e m o u n tin g b ra ck et 5 1 A is co v ere d w ith a n

1n su 1atin g re sin ･ T h e m o u n tin g b ra ck et 5 L A in C1u d e s a m a1e scre w 5 1a o n o n e e n d sid e

(登o n t e n d sid e) w h ich ca n b e scre w e d in to a 先 m ale scre w lo d o f th e m etallic m o u n tin g b o dy

lo . T h e m oun tin g jig 50 A is d etach ab ly m ou n ted on th e torch b o dy 5 b y scre w in g th e m ale

5 scre w 5 1a of th e m o u n tin g b rac k et 5 1 A in to th e 先 m ale scre w lo d o f th e m etallic m o u n tin g

b o dy lo

[0027]

In add ition ,th e m o u n t
in g b ra ck et 5 1 A in clu d e a 先 m ale scre w 5 1b o n th e side (re ar

en d sid e) o p p o site to th e sid e w h ere th e m ale scre w 5 1a is 魚r m e d . T h e 先 m ale scre w 5 1b is

1 o co m m o n aliz e d w ith th e 先 m ale scre w lod o f th e m etallic m oun tin g b ody lo . T h e m o u n tin g

b ra ck et 5 L A in clu des a th ro u g h h o le 5 1c in w h ich th e n o n‐co n su m ab le ele ctro d e 2 is

p en etrate d in th e lo n g itu d in al d ire ctio n at th e c e n te r p o ntio n

[0028]

B y s c re w ln g th e m ale scre w 5 1a of th e m o u n tin g b rack et 5 1 A into th e 先 m ale scre w

1 5 10d o f th e m eta llic m o u n tin g b o d y lo , th e m o u n tin g jig 5 0 A p re ssu riz e s th e c o llet 3 to w ard

th e 登o n t en d sid e w h ile th e 登o n t en d o f th e m ale scre w 5 1a is in co n ta ct w ith th e re ar en d (th e

en larg e d d ia m eter p o箕io n 3 e) o f th e co llet 3 . A t th is ti m e , t
h e 登o n t en d 魚ce (a tap ere d

p o箕ion 3 d) of th e collet 3 w h ich is in se箕ed into th e th rou gh h ole 4 a o f th e co llet b o dy 4 is

p re ssu riz e d to th e 登o n t sid e 魚ce o f th e th ro u g h h o le 4 . A s a re su lt, a
登o n t e n d p o rtio n 3 c o f

2 0 th e co llet 3 ela stic ally d e魚r m s so a s to re d u ce th e d ia m eter. T h ereb y , th e 登o n t en d p o rtio n

3 c o f th e co llet 3 h o ld s th e n o n‐c o n su m ab le ele ctro d e 2 , an d th e n o n‐co n su m ab le ele ctro d e 2

is n X e d in th e c o llet 3 . o n th e o th er h an d , it is p o ssib le to aのu st a p o sltlo n o f th e

n o n‐co n su m ab le ele ctro d e 2 in th e lo n g itu d in al d ire ctlo n o r re m o v e an d ch an g e th e

n o n -co n su m ab le ele ctro d e 2 by lo o se n in g th e scre w of th e m ou ntin g jig 5 0 A .

2 5 [0029]
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T h e w lre -a lr]ru n g gu id e 60 in clu d e s a feed in g h ead 6 1 富o m th e 登on t en d side o f

w h ich th e w eld in g w ire 帆ノis d eliv ered w h ile gu id in g th e w eld in g w ire、W , an d a lin er 62

w h ich 先ed s th e w eld in g w ire 帆7 to w ard th e 登o n t en d sid e o f th e 先e d in g h ead 6 1. T h e

feed in g h ead 6 1 o f th e w ire-aim in g gu id e 6〇 is detach ab 1y m ou nted on th e p erip h ery o f th e

5 m ou ntin g jib 50 A w ith a su PP ort too 1 63 .

[0030]

T h e 先e d in g h e a d 6 1 in clu d e s a lin e ar p o rtio n 6 1a w h ich ex ten d s in th e lon g itu d in al

d ire ctio n an d a cu N e d P o rtio n 6 1b o f w h ich th e 登o n t en d sid e cu N e s to w ard th e 登o n t en d

side o f th e n o 旋 c o n su m ab le ele ctro d e 2 . T h e lin er 6 2 is co n n e cte d w ith a w ire 先e d er (n o t

1 o sh o w n in 目g u re s). T h e w ire 先e d er a u to m atic ally 先e d s th e w eld in g w ire W to th e w eld in g

torch 1 A

[003 1]

A s sh o w n in F IG S.4 A an d 4 B ,th e su P P ort to o1 63
in clu d e s a rin g P o rtio n 64 w h ich

h o ld s th e P eriP h ery o f th e m oun tin g jig 5 0 A an d an ar m P o箕ion 6 5 w h ich o u t w ard ly e x ten d s

1 5 登o m th e P eriP h e1y of th e rin g P ortion 64 . F IG 4 A is a sid e v ie w illu stratin g a w ire -a i m in g

gu ide 60 w h ich is m ou nted on th e m ou ntin g jig 5 0 A w ith a su PP ort to o1 63 . F IG 4B is a

登o n t v le w illu stratin g a w ire -a i m in g g u id e 60

[0032]

T h e rin g P o rtio n 6 4 h a s a sh aP e th at a rin g h a s an o P en P art an d in clu d e s a P a ir o f

2 0 且an g e P o rtio n s 64 a an d 64b at b o th en d s o f th e o P en P a忙. A P air o f th e n an g e P o rtio n s 64 a

an d 64b h av e a scre w h o le (n o t sh o w n in n g u re s). T h e su P P o rt to o 1 6 3 c an b e n x ed o n th e

P eriP h ery o f th e m o u n tin g jig 5 0 A b y 魚sten in g a scre w 6 6 in th e scre w h o le an d elastically

d e魚rm in g in th e sh ru n k rad ial d ire ctio n . o n th e o th er h an d , th e su P P o rt to o 1 6 3 can also

d eta ch 登o m th e P eriP h ery o f th e m ou ntin g jig 5 0 A b y rele a sin g th e 魚sten scre w 66

[0033]2 5
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T h e a rI]n P o ntio n 65 h o ld s th e P eriP h er"'′of th e feed in g h ead 6 1 su ch th at th e lin e ar

p o ntio n 6 1a o f th e feed in g h ead 6 1 is in p arallel to th e n o n‐co n su m ab le ele ctro d e 2 by

1n se]ntin g th e feed in g h ead 6 1 in to a h o le 6 5 a楡or m ed at th e tip side of th e a d n p o ntio n 65

八4 o reo v er, th e su p p o rt to o 1 63 d o e s n o t alw ay s h av e th e stru ctu re e×p la in ed ab o v e . A s lo n g

5 a s th e su p p o rt to o 1 6 3 h as a str1u ctu re w h ich en ab le to nno u n t o n th e p erip h ery o f th e m o u n tin g

iig 6 0 A , t
h e su p p o rt to o 1 6 3 h a s an y stru ctu re s o th er th an th e stru ctu re ex p la in e d ab o v e

[0034]

A s sh o w n in F I G S･ 1, 2 , an d 3 , th e to rch c ap 8 c1o se s th e re a r en d sid e o f th e to rch

b o dy 5 . T h e to rch c ap 8 in clu d e s a m a le scre w 8 a w h ich c an scre w in to th e 先 m ale scre w

1 0 lod o f th e m eta llic m o u n tin g b o d y lo . T h e torch cap 8 is detach ab ly m o u n te d o n th e

m ou ntln g jig 50 A by scre w in g th e m ale scre w 8 a in to th e 先 m ale scre w 5 1b o f th e m o u n tin g

b rack et 5 1 A . In a d d itio n , th e to rc h c ap 8 h a s a ro u g h ly c ap sh ap e so a s to sto re th e re a r en d

sid e o f th e n o n -c o n su nnab le ele ctro d e 2 th ere in sid e

[0035]

1 5 T h e h an dle 9 is a p o ntio n w h ere a u se r g rip s. T h e h an d le 9 h as a rou gh ly p ip e sh ap e,

an d is nno u n te d o n th e ex ten sio n p o ntio n lob o f th e to rch b o dy 5 . T h e w eld in g cab le C c a n

b e co n n e cte d w ith th e co n n e ctio n p o ntio n lo c b y p assin g th rou gh th e in sid e o f th e h an dle 9

[0036]

W 7h en w eld in g is p er魚r m e d u sin g th e w eld in g to rch 1 A ex p la in e d ab o v e , th e a rc is

2 0 g en erate d b et w een th e w o rk p ie ce an d th e n o n‐co n su m ab le ele ctro d e 2 , th e m o lten p o o l is

魚r m ed b y th e h eat o f th e arc. D u rin g w eld in g , atm o sph ere (air) is b lo ck ed b y ejectin g th e

sh ield g a s 登o m th e to rch n o zz le 6 su rro u n d in g th e n o n‐co n su m ab le ele ctro d e 2 . In ad d ition ,

th e w eld in g is p er魚r m e d b y a u to m atic ally 先e d in g th e w eld in g w ire ｢W to w ard th e m o lte n

p o o l of th e w o rk p ie ce an d nneltin g th e w eld in g w ire V V in th e arc . In th is c a se , sin ce th e

2 5 w eld in g w ire 帆ノis au to m atically 先d,th e w e ld in g to rch L A c an b e o p erate d w ith o n e h an d ,



2 0

an d w eld in g c a n b e p er魚r m e d sa先ly an d e a sily

[0037]

B y th e w ay , th e w e ld in g to rch L A a c co rd in g to th is e m b o d i m en t h a s a stru ctu re ln

w h ich th e re ar g a sk et l0 7 p rov id ed w ith th e g en eric T IG w eld in g torch lo o is d etach ed , an
d

5 th e m o u n tin g jig 5 0 A 魚r m o u n tin g th e w ire -a i m in g g u id e 6 0 is m o u n te d b et w e en th e to rch

b o dy 5 an d th e to rch c ap 8 . In o th er w o rd s, th e m ale scre w 5 1 a o f th e m o u n tin g b rac k et 5 1A

is co m m o n aliz e d w ith th e m ale scre w 8 a o f th e to rch c ap 8 . T h ereb y , th e m o u n tin g jig 50 A

c an b e m o u n te d o n th e to rch b o d y 5 b y scre w in g th e m ale scre w 5 1a o f th e m etallic m o u n tln g

b o dy lo in to th e 先 m ale scre w lo d o f th e torch b o dy 5 . In ad dition ,th e to rch c ap 8 c a n b e

1 o m o u n te d o n th e m o u n tin g jig 5 0 A b y scre w in g th e m ale scre w 8 a o f th e to rch c ap 8 in to th e

先 m ale scre w 5 1b o f th e m o u n tin g b rack et 5 1 A .

[0038]

In th is ca se , sin ce th e m o u n tin g jig 5 0 A is m o u n te d o n th e re a r e n d side of th e to rch

b o d y 5 ,
in n u en ce b y h e at o f th e arc c an b e P rev e n te d th an th e co n v e n tio n al c a se in w h ich th e

1 5 w ire -a i m in g gu id e is m o u n te d o n th e p erip h ery o f th e to rch n o zz le l0 5 w ith th e m ountin g jig .

[0039]

In add ition , s
in ce th e m ou ntin g jig 5 0 A is m o u n te d o n th e to rch b ody 5 b y scre w in g ,

1t ls p o ssib le to m o u n t th e w ire -a i m in g g u id e 6 0 stab ler th an th e co n v e n tio n al m an n er

T h ereb y, it is p o ssib le to p rev e n t th e p ro b le m th at th e w ire -a i m in g g u id e 6 0 m o v e s du rin g th e

2 0 o p eratio n , an d th e 先e d in g p o sltlo n o f th e w eld in g w ire 帆ノis n o t d eter m in e d .

[0040]

F u rth er m o re , t
h e 先 m ale scre w lo d of th e torch b o dy 5 h a s a n X ed siz e in th e T IG

w e ld in g to rch e s m ad e b y d i曲eren t m an u 魚ctu rers. T h ere魚re ,
it is p o ssib le to sh are th e

m ou ntln g jig 50 A in th e T IG w eld in g to rch e s m ad e b y d i曲eren t m an u 筑ctu re s

2 5 [004 1]
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A s e X p 1a in e d ab o v e , 1t 1S p O SSib 1e t。 Stab 1y m o u n t th e W ire一a inr1 m g g u id e 6 0 u sin g th e

m ou ntln g jig 50 A in th e w eld in g to rch 1 A a c co rd in g to th is e m b o d i m en t. In ad d itio n , th e

W eld in g to rch L A in clu d e s a stru ctu re 魚r m o u n tin g th e W ire‐a i m in g g u id e 6 0 h av in g high

V ersatility

[0042]5

(S econ d E m b o dim ent)

N ex t, a s a se co n
d e m b o d i m e n t of th e p re sen t in v en tio n , a w eld in g to rch 1B an d a

m o u n tln g jig 5 0 B sh o w n in F I G S. 5 an d 6 are ex p la in ed . M o reo v er,
F I G 5 is a b u ilt-u p c ro s s

se ctlo n illu str鋭in g a m o u n tin g m e ch an is m o f th e m o u n tin g jig 5 0 B p ro v id ed W ith th e

1 O W e ld in g to rch 1 B . F IG 6 is an ex p lo d e d cro ss se ctio n illu stratin g a m o u n tin g m e ch an is m

o f th e m oun tln g jig 50 B p rov id ed W ith th e W eld in g torch 1B

[0043]

A s sh o w n in F IG S.5 an d 6 ,th e W e ld in g to rch 1 B h a s b a sicall"y th e sa m e stru ctu re a s

th at o f th e W eld in g to rch 1 A ex cep t to in clu d e th e m o u n tin g jig 5 0 B in ste a d o f th e m o u n tin g

1 5 jig 5 0 A , In o th er W o rd s, th e W e ld in g to rch 1 B h a s a stru ctu re in W h ich th e W ire -a i m in g

gu ide 60 is m ou nted on th e g en eric T IG W eld in g torch lo o u sin g th e m ou ntin g jig 50B

T h ere 魚re , e x p
lan atio n o f th e sa m e co m p o n en ts o f th e w eld in g to rch 1 B a s th o se o f

th e w eld in g to rch 1 A is o m i比e d b y u sin g th e sa m e re先ren ce n u m b ers. N Io reo v er, th e

W 1re -a l m ln g g u id e 6 0 is o m i比e d in F IG S.5 an d 6

[0044]2 0

F o r ex a m p le , t
h e m o u n tln g jig 5 0 B in clu d e a m o u n tin g b rack et 5 1B 魚r m ed u sin g

steel su c h a s m ild steel a n d sta in le ss ste el o r b ra ss. T h e m o u n tin g b ra ck et 5 1 B is co v ere d

W ith a n in su 1a tin g re sin ･ T h e m o u n tin g b ra ck et 5 1 B in c1u d e s a m a 1e scre w 5 1a o n o n e en d

side (登o n t en d sid e) W h ich can b e scre w e d in to a 先 m ale scre w lo d o f th e m etallic m o u n tln g

2 5 b o dy lo . T h e m oun tin g jig 50 B is detach ab ly m ou nted on th e torch b o dy 5 b y scre w in g th e
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m ale scre w 5 1a o f th e m o u n tin g b rac k et 5 1B in to th e 先 m a le scre w lo d o f th e m etallic

m o u n tin g b o d y lo

[0045]

In add ition ,th e m o u n t
in g b ra ck et 5 1 B in clu d e a 先 m ale scre w 5 1b o n th e side (re ar

5 en d sid e) o p p o site to th e sid e w h ere th e m ale scre w 5 1a is 魚r m e d . T h e 先 m ale scre w 5 1b is

co m m o n aliz e d w ith th e 先 m ale scre w lod o f th e m etallic m oun tin g b ody lo . A n ex ten sio n

co llet 5 2 is in sid e o f th e m o u n tin g b rac k et 5 1B

[0046]

T h e ex ten sio n co llet 52 is a ro u g h ly cy lin drical m e m b er 魚r m e d u sin g m etallic

1 o m aterial h av in g ex cellen t ele ctric co n d u ctiv ity an d h e at co n d u ctiv ity ,
魚r e x a m p le , co p p er o r a

co p p er allo y . T h e ex ten sio n co llet 5 2 is slid ab ly h eld in sid e o f th e m o u n tin g b ra ck et 5 1B in

th e lo n g itu d in a l d ire ctio n . In a d d itio n , th e e x ten sio n co llet 5 2 h a s a th ro u g h h o le 5 2 a, an d

s1id ab 1y h o 1d s th e n o n -co n su m ab 1e e1e ctro d e 2 in se忙e d in to th e th ro u g h h o 1e 52 a in th e

lo n g itu d in al d ire ctio n . In a d d itio n , t
h e ex ten sio n co llet 5 2 h a s an e n larg e d d ia m eter p o ntlo n

1 5 5 2 b , W
h ich h a s a 1arg er d ia m eter th an th at o f a p o ntio n o th er th a n th e en 1arg e d d ia m eter

p o ntio n 5 2 b , at t
h e re ar en d ･ T h e en 1arg e d d ia m eter p o ntio n 5 2 b c an b e in co n ta ct W ith a

fro n t en d Eace o f th e m a1e scre w 8 a o f th e to rch c ap 8

[0047]

B y s c re w ln g th e m ale scre w 5 1a of th e m o u n tin g b rack et 5 1B in to th e 先 m ale scre w

2 0 10d o f th e m eta llic m o u n tin g b o d y lo , an d scre w in g th e m ale scre w 8 a o f th e to rch cap 8 in to

th e 先 m ale scre w 5 1b of th e m o u n tin g b rac k et 5 1 B , th e m o u n tin g jig 5 0 B p re ssu riz e s th e

co 11et 3 to w ard th e fro n t en d sid e W h i1e th e fro n t en d o f th e ex ten sio n co 11et 5 2 is in co n ta ct

w ith th e re a r en d of th e collet 3 . A t th is tim e,th e 登on t en d 魚ce (a tap ered p o箕ion 3 d) o f th e

co 11et 3 w h ich is in se忙e d in to th e th ro u g h h o 1e 4 a o f th e co 11et b o d y 4 is p re ssu riZ e d to th e

2 5 front sid e Eace o f th e th rou gh h ole 4 . A s a re su lt, a fro n t en d p o ntio n 3 c o f th e co llet 3
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elastically d e 魚 m ns s o a s to re d u ce th e d ia m eter･ T h ereb y , th e fron t en d p o ntio n 3 C o f th e

co llet 3 h o ld s th e n o n‐C o n su m ab le ele ctro d e 2 , an
d th e n o n‐Co n su m ab le ele ctro d e 2 is n X ed in

th e co llet 3 . o n th e o th er h an d ,
it is P o ssib le to aのu st a P o sltlo n o f th e n o 旋 c o n su m ab le

ele ctro d e 2 in th e lon g itu d in al d ire ctlo n o r re m o v e a n d ch an g e th e n o n‐co n su m ab le ele ctro d e

2 b y 1o o sen in g th e scre w o f th e to rch c ap 85

In th e se co n d e m b o d i m e n t, sin ce th e m o u n tin g b ra ck et 5 1 B in clu d e s th e ex ten sio n

co llet 5 2 , t
h e efFe cts o f th e P re sen t in v en tio n can b e o b tain e d w h en th e co llet 3 is sh o rt

T h ere魚re , 1t 1s p o ss
ib le to u se a ch e ap co m m erc ially av a ilab le co llet 3 in th e se co n d

e m b o d i m en t.

A4 o re o v er, 1t 1s p o ss
ib 1e to u se a c o 11et 7 0 in W h ich th e ex ten sio n co 11et 5 2 an d th e1 o

co llet 3 a re in teg rate d a s sh o w n in F IG 15 ･ T h at is, th e co llet 7 0 can b e sto re d in sid e o f th e

m o u n tin g b ra c k et 5 1B

F IG 15 is a b u ilt-u p cro ss se ctlo n illu stratin g a m o u n tin g m e ch an is m o f th e m o u n tin g

jig 50B p rov ided w ith th e w e ld in g to rc h 1 C , in w h ich th e co llet 7 0 is sto re d . A s sh o w n in

1 5 F I G 1 5 , th e w e ld in g to rch 1 C b a sic ally h a s th e sa m e stru ctu re a s th at o f th e w e ld in g to rch 1B

e x cep t to in clu d e th e co llet 7 0 . In o th er w o rd s, t
h e w eld in g to rch 1 C h as a stru ctu re in w h ich

th e w lre -a l m ln g g u id e 6 0 is m o u n te d o n th e g en eric T I G w e ld in g to rch lo o u sin g th e

m ou ntln g jig 50B ac c o rd in g to th is e m b o d i m en t. T h ere魚re , ex p lan atio n o f th e sa m e

co m p o n en ts o f th e w eld in g to rch 1 C as th o se o f th e w eld in g to rch 1 B is o m itte d b y u sin g th e

2 0 sa m e re 先 re n c e n u m b e rs . N Io reo v er, th e w ire -a i m in g g u id e 6 0 is o m i比e d in F I G 1 5 .

[0048]

T h e co llet 7 0 h a s a stnu ctu re in w h ich th e e x ten sio n co llet 5 2 an d th e co llet 3 a re

1n teg rate d . T h e co llet 7 0 h a s a th ro u g h h o le 7 0 a w h ich is p en etrate d in th e lon g itu d in al

d ire ctio n ･ T h e co 11et 7 0 s1id ab 1y su p p o n ts th e n o n -co n su m ab 1e e1e ctro d e 2 in se忙e d in to th e

2 5 th rou gh h o le 7 0 a in th e lon g itu d in al d ire ctio n . In a d d itio n , th e c o llet 7 0 in clu d e s a tap ere d
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P o ntio n 7 0 d th e ra d iu s of w h ich is gradu ally re d u ce d at a 登o n t en d 7 0 C . F u rth e m no re , th e

Co llet 7 0 also in clu d e s an en larg e d d ia m eter P o rtio n 7 1 w h ich h a s a larg er d ia m eter th an th at

o f a P o rtio n o th er th an th e en larg e d d ia m eter P o rtio n 7 1 . T h e en larg e d d ia m eter P o rtio n 70

C an b e in Co n tact W ith th e fro n t en d Eace o f th e m a1e scre w 8 a o f th e to rch CaP 8

5 [0049]

W 7h en w eld in g is P er魚r m e d u sin g th e W eld in g to rch 1 B o r 1 C ex P 1a in e d ab o v e , th e

a rC is g en erate d b et w e en th e W o rk P ie c e an d th e n o n‐C o n su m ab le ele ctro d e 2 , th e m o lten P o o l

is 魚rm ed b y th e h eat o f th e arc. D u rin g W eld in g ,atm o sP h ere (air) is b lo ck ed b y ejectin g th e

sh ield g a s 登o m th e to rch n o zz le 6 su rro u n d in g th e n o n‐Co n su m ab le ele ctro d e 2 . In ad d ition ,

1 o du rin g W eld in g , th e W eld in g W ire 帆ノis au to m atic ally su P P 1ie d to w ard th e W eld in g P o o l o f th e

w o rk P ie ce an d W eld in g is P er魚r m e d b y m eltin g th e W e ld in g W ire 帆ノin th e arc . In th is C a se ,

sin ce th e W eld in g W ire 帆ノis au to m atically 先d , th e W eld in g to rc h L A c an b e o P erate d W ith o n e

h an d , an
d W eld in g Ca n b e P er1b r m e d safely an d easil"y

[0050]

1 5 B y th e w ay , th e W e ld in g to rch 1 B , 1 C a c co rd in g to th is e m b o d i m e n t h a s a stru ctu re in

W h ich th e re ar g a sk et l0 7 P rov id ed W ith th e g en eric T IG W eld in g torch lo o is d etach ed , an
d

th e m o u n tln g jig 5 0 B 魚r m o u n tin g th e W ire -a i m in g g u id e 6 0 is m o u n te d b et w e en th e to rch

b o dy 5 an d th e to rch C aP 8 . In o th er W o rd s, th e m ale sCre w 5 1 a o f th e m o u n tin g b rac k et 5 1B

1s Co m m u n aliz e d W ith th e m ale sCre w 8 a o f th e to rch C aP 8 in th e m o u n tin g jig 50B

2 0 T h ereb y, t
h e m o u n tin g jig 5 0 B c an b e m o u n te d o n th e to rch b o d y 5 b y scre w in g th e m a le

sCre w 5 1a o f th e m o u n tin g b rac k et 5 1 B in to th e fe m ale sCre w lo d o f th e torch b o dy 5 . In

a d d itio n , t
h e to rch C aP 8 C an b e m o u n te d o n th e m o u n tin g jig 5 0 B b y scre w in g th e m ale sCre w

8 a o f th e to rch C aP 8 in to th e fe m ale sCre w 5 1b o f th e m o u n tin g b ra ck et 5 1B

[0051]

2 5 In th is Ca se , sin ce th e m o u n tin g jig 5 0 B is m o u n te d o n th e re ar e n d sid e o f th e to rch
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b o dy 5 J n且u en Ce b y h e at o f th e arc C an b e P rev e n te d th an th e Co n v e n tio n a1 C a se iln w h ich th e

W 1re -a 1r]ru n g gu id e is m o u n te d o n th e p erip h ery o f th e to rch n o ZZ 1e 10 5 W ith th e m o u n tin g Jug ･

[0052]

In add ition , s
in ce th e m ou ntin g jig 50B is m o u n te d o n th e to rch b ody 5 b y scre w in g ,

5 it is p o ssib le to m o u n t th e W ire -a i m in g gu id e 60 stab ler th an th e Co n v e n tio n al m an n er.

T h ereb y it is p o ssib le to p rev en t th e p ro b le m th at th e W ire -a i m in g g u id e 6 0 m o v e s du rin g th e

o p erat1o n , an
d th e feed in g p o s1t1o n of th e W e1d in g W ire V v is n o t d eter m in e d ･

[0053]

F u rth er m o re , t
h e fe m ale sCre w lo d of th e torch b o dy 5 h a s a n X ed siz e in th e T IG

W e ld in g to rch e s m ad e b y d i曲eren t m an u 魚Ctu rers. T h ere魚re ,
it is p o ssib le to sh are th e1 0

m ou ntln g jig 50B in th e T IG W eld in g to rch e s m ad e by d i曲eren t m an u 魚Ctu re s

[0054]

A s e x p la in e d ab o v e , lt ls p o ssib le to stab ly m o u n t th e W ire -a i m in g g u id e 6 0 u sin g th e

m ou ntln g jig 50B in th e W e ld in g to rch 1 B , 1 C ac co rd in g to th is e m b o d i m e n t. In ad d ition ,

1 5 th e w eld in g to rch 1B , 1 C
in clu d e s a stru ctu re 魚r m o u n tin g th e W ire‐a i m in g g u id e 6 0 h av in g

h igh v ersatility

[0055]

N [o re o v er, t
h e p re sen t in v en tio n is n o t li m ite d to th e g rst an d se co n d e m b o d i m e n ts

ab o v e , an
d th e co n stitu tio n c an b e Ch an g e d a s 魚r a s th e Ch an g e o f th e co n stitu tio n is W ith in

2 0 th e sco p e of th e p re se n t in v en tio n .

F o r ex a m p le , th e 先ed in g p o sltlo n o f th e w e ld in g W ire、W u sin g th e W ire‐a i m in g g u id e

6 0 Can b e 登eely Ch a n g e d b y Ch an g in g th e m o u n tin g p o sltlo n o f th e su p p o rt to o 1 6 3 relativ e to

th e m ou ntln g jig 50 A , 50 B in th e W eld in g torch 1 A , 1B , an d 1C

[0056]
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S p e C in c ally , t
h e d istan ce b et w een th e tip e n d o f th e w e ld in g W ire V V an d th e m o lten

P o o l can b e 登eely ad ju sted b y slid in g th e su p p ort to o 1 6 3 節r su p p o箕in g th e 先ed in g h e ad 6 1

魚r w ard a n d b a ck w ard relativ e to th e m ou ntin g jig 50 A , 50 B (th at is,b y slid in g th e su p p o rt

to o 1 63 P aralle l to th e m ou ntin g jig 5 0 A , 50 B ) as sh o w n in F IG 7 (A ) an d (B ). M oreov er,

5 F IG .7 (A ) is a side v ie w illu stratin g th e state w h ere th e su p p ort too 1 6 3 is slid b ack w ard ly

re lativ e to th e m ou ntin g jig 50 A , 50 B . F IG 7 (B ) is a side v ie w illu stratin g th e state w
h ere

th e su p p o rt to o 1 63 is slid 魚rw ard ly relativ e to th e m ou ntin g jig 50 A , 50 B ,

[0057]

In a d d itio n , t
h e m o u n tin g jig 5 0 A c an in clu d e s a sto p p er 5 3 o n th e P erip h ery a s

1 o sh o w n in F I G 8 . T h e stopp er 53 is a p o rtio n p ro tru d in g o u t w ard ly at th e 登o n t en d o f th e

m ou ntln g jig 50 A . W h en th e stop p er 53 is P rov id ed w ith th e m ou n tin g jig 50 A an d th e

su p p o rt to o 1 6 3 is slid 魚的yard ly,th e su p p ort to o 1 6 3
is in co n ta ct w ith th e sto p p er 53 , an d

d ro p o 饉 o f th e su p p o rt to o 1 6 3 登o m th e 登o n t en d sid e o f th e m o u n tin g jig 5 0 A c a n b e

P rev e n te d . M o reo v er, F IG 8 sh o w s th e m o u n tin g jig 5 0 A h av in g th e sto p p er 5 3 . H o w ev er,

1 5 th e sto p p er 53 c a n also b e 魚r m ed in th e m oun tin g jig 50 B .

[0058]

In add ition ,th e
d ire ctio n o f th e w eld in g w ire ｢W 7su p p lied 登o m th e 登o n t en d o f th e

先e d in g h e ad 6 1 c an b e 登eely ch an g e d b y ch an g in g th e P o sltlo n o f th e su p p o rt to o 1 6 3 relativ e

to th e m ou n tin g jig 50 A , 50 B in th e P eriax ial d irection ,as sh o w n in F IG 9 (A ), (B ), an d (C ).

2 0 M o reo v er,
F I G . 9 (A ) is a 登o n t v ie w illu stratin g th e state w h ere th e 先e d in g h ead 6 1 is

p o sltlo n e d u p w ard ly . F IG 9 (B ) is a 登o n t v ie w illu stratin g th e state w h ere th e 先e d in g h ead

6 1 is ro tate d in o n e d irection 登o m th e states sh o w n in F IG 9 (A ). F IG .9 (A ) is a 登o n t v ie w

illu stratin g th e state w h ere th e 先ed in g h e ad 6 1 is ro tate d in th e o th er d ire ctio n 登o m th e state s

sh o w n in F IG 9 (A ).

2 5 [0059]



2 7

In a d d itio n , t
h e w ire -a i m in g g u id e 6 0 c an in clu d e a ro tatio n m e ch an is m 6 7 節r

su p p o rtln g so a s to 登ee ly tilt th e 先e d in g h e ad 6 1 , a s s
h o w n in F IG 1O A . In th is c a se , th e

tiltin g an g le of th e 先ed in g h ead 6 1 can b e 登eely ad ju sted .

[0060]

5 0 n th e o th er h an d , th e w ire -a i m in g g u id e 6 0 c an in clu d e a slid e m e c h an is m 68 節r

su p p o rtin g so a s to 登ee ly slid e th e 先e d in g h e a d 6 1 in 登o n t-b a c k d ire ctio n as sh o w n in F IG

1O B . In th is c a se , th e d istan ce b et w e en th e tip en d o f th e w eld in g w ire V V an d th e m o lten

p o ol can b e 登eely ad ju sted

[0061]

1 O F u rth er m o re , t
h e w ire -a i m in g g u id e 6 0 can in clu d e s a d a m p er m e ch an is m 69

b et w e e n th e 先ed in g h ead 6 1 an d th e su p p o rt to o 1 6 3 as sh o w n in F I G 1O C . T h e d a m p er

m e ch an is m 69 su p p o rts th e 先e d in g h e a d 6 1 so a s to slid e in th e 登o n t‐b a c k d ire ctlo n ln a state

w h ere th e 先e d in g h e a d 6 1 is en erg iz e d 魚的yard b y a co il sp rin g 6 9 a . T h ereb y , w
h en th e tip

en d o f th e w eld in g w ire 帆ノis p re ssu riz e d to a w eld m en t, it is p o ssib le to su p p re ss th e

1 5 d e且e ctio n d u rin g w eld in g w h ile ab so rb in g th e sh o c k

[0062]

F u rth er m o re , th e w e ld in g to rch L A , 1 B , an d 1 C h a s a stru ctu re in w h ich th e re a r

g a sk et l07 of th e g e n eric T IG w eld in g to rch lo o is re m o v e d , an d th e m ou ntin g jig 50 A , 50B

is arran g e d b et w e en th e to rch b ody 5 a n d th e to rch c ap 8 . H o w ev er, it is n o t alw ay s re q u ire d

2 0 to re m o v e th e re ar g a sk et l07 . F o r ex a m p le , a re ar g a sk et 12 h av in g a sh ap e co n 魚r m e d to

th e sh ap e o f th e 登o n t en d sid e o f th e m o u n tin g jig 5 0 A c an b e arran g e d b et W een th e to rch

b o d y 5 an d th e m o u n tin g jig 5 0 A in ste a d o f th e re ar g a sk et l0 7 a s sh o w n in F IG 11

M o reo v er, F IG 1l illu strate th e state u sin g th e m ou n tin g jig 50 A . H o w ev er, th e m o u n tin g

jig 50B c a n also u se th e re ar g a sk et 12 . It is p o ssib le to p rev e n t th e le a k ag e o f th e sh ield g a s
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b y arran g in g th e rear g ask et 12 b etw een th e torch b o dy 5 an d th e m ou n tin g jig 50 A (th e

m ou ntln g jig 50 B ).

[0063]

o n th e o th er h an d , th e m ou ntin g jig 50 A , 50 B can b e m ou nted w h ile p rov id in g th e

5 re a r g a sk et l0 7 in th e w eld in g L A , 1B , an d 1C . In t
h is c a se , t

h e sh aP e o f th e 登o n t e n d side

o f th e m oun tin g jig 5 0 A , 5 0 B m ay b e ch an g e d so a s to co n 魚r m to th e sh ap e o f th e re a r g a sk et

l0 7 . F o r e×a m p le , t
h e sh ap e at th e 登o n t e n d sid e o f th e m ou n tin g jig 5 0 A c an b e 登eely

ch an g e d b y ch an g in g th e sh ap e o f th e in su 1atin g re sin co v erin g th e p erip h ery o f th e m o u n tin g

b ra ck et 5 1 A as sh o w n in F I G 12 (A ) to (F ). M oreov er,F IG 12 (A ) to (F ) sh o w s th e

1 o v ariatio n s o f th e m o u n tin g jig 5 0 A . H o w ev er, th e sh ap e at th e 登o n t en d side of th e

m o u n tln g jig 5 0 B can a lso b e ch an g e d b y ch an g in g th e sh ap e o f th e in su latin g re sin co v erin g

th e p erip h ery o f th e m o u n tin g b rac k et 5 1 B ･

[0064]

In a d d itio n , t
h e to rch c ap 8 d o e s n o t al w ay s h av e a lo n g cap sh ap e so a s to sto re th e

1 5 re a r en d sid e o f th e n o n‐co n su m ab le ele ctro d e 2 . T h e to rch c ap 8 A h av in g a sh o rt c ap sh ap e

a s sh o w n in F IG 13 c an a lso b e u sed .

[0065]

In add ition ,th e w e
ld in g to rch 1 A ,

1 B
, an
d 1 C h a s a sin g le n o zz le stru ctu re in w h ich

th e sh ield g a s is e je cte d 登o m th e to rch n o zz le 6 . H o w ev er, t
h e w e ld in g to rch o f th e p re sen t

2 0 in v en tio n is lim ited to h av e su ch a sin g le n o z z le stru ctu re . F o r ex a m p le , th e w eld in g to rch

a c co rd in g to th e p re sen t in v en tio n c an h av e a d o u b le n o zz le stru ctu re in w h ic h ox id ized g a s is

eje cte d 登o m an o u ter to rch n o zz le (o u ter n o zz le) w h ile e je ctin g in e箕 g a s 登o m a n in n er to rc h

n o zz le (in n er n o zz le).

[0066]
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F u rth er m o re , th e w eld in g to rch 1 A ,
1 B
, an
d 1 C e m P 1o y s a n air co o lin g ty P e .

H o w e v er, a liqu id co o lin g ty P e c a n also b e e m P 1o y e d . Wノh en th e liqu id coo lin g ty P e ls

e m p lo y e d , t
h e w e ld in g to rch can b e 魚rc ib ly co o le d b y c ircu latin g a co o lan t n o w in g in th e

w eld in g to rch by a co o lin g sy ste m co n n e cte d to th e w eld in g ele ctric p o w e r s o u rc e .

5

D E S C R IP T IO N O F R E F E R E N C E N U M [B E R

[0067]

L A , I B , 1 C w e1d in g to rch

2 n o n‐co n su m ab le ele ctro d e

1 0 3 co llet

3 a th rou gh h o le

3 b slit

3 c 登o n t en d

3 d tap ered p o ntio n

1 5 3 e en larg e d d ia m eter p o ntio n

4 co llet b o dy

4 a th rou gh h o le

4b ejection h ole

5 to rc h b o dy

2 0 6 to rc h n o zz le

7 登o n t g a sk et

8 , 8 A torch c ap

8 a m ale scre w

9 h an d le

2 5 10 m etallic m ou n tin g b o dy



3 0

1oa Cy lin d rica1 P o rtio n

lob . ･
ex ten slo n p o ntlo n

loc
. ･

Co n n e ctlo n p o ntlo n

lod 先 m ale scre w

5 12 re ar g a sk et

5 0 A , 5 0 B m ou nt1n g J1g

5 1 A , 5 1B m ou ntin g b ra ck et

5 1a m ale scre w

5 1b 先 m ale scre w

1 0 5 1c th rou gh h o le

5 2 ex ten sio n co llet

52 a th rou gh h o le

52 b en larged d ia m eter p o ntio n

5 3 sto p p e r

1 5 6 0 w ire -a i m in g gu id e

6 1 f℃)ed in g h ead

6 1a lin e ar p o ntio n

6 1b cu rv e d p o ntio n

62 lin er

2 0 6 3 su p p o rt to o 1

64 . ･
rln g p o rtlo n

64 a, 64 b
n a n g e p o rtio n

65 ･
ar m p o rtlo n

6 5a h ole

2 5 66 scre w
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67 tilt m e ch an is m

6 8 slid e m e c h an is m

69 d a m p er m e ch an is m

6 9 a co il sp rin g

5 70 co llet

7 oa th rou gh h o le

7 0c 登o n t en d

70d tap ere d p o rtio n

en larg e d d ia m eter p o ntlo n7 1

1 O C w eld in g cab le

W w eld in g w ire
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C L A IN [S

1 . A w eld in g to rch co m p risin g

a n o n -co n Su nnab 1e e1e ctro d e W h ich g en erate S an arc b et w e en a w o rk p ie ce an d th e

n o n -c o n s u n n a b 1e e1e ctro d eう

5 a co llet w h ich su p p o n ts th e n o n -c o n su nnab le ele ctro d e in a state w h ere th e

n o n -c o n s u n n a b 1e e1e ctro d e is in se]nシe dう

a co llet b o dy on th e in sid e o f w h ich th e co llet is h eld in a state o f p r切ectin g th e

n o n -co n su nnab le ele ctro d e 登o nn a & ･ont e n d o f th e co llet b o dyう

a to rch b o dy o n w h ich th e co llet b o d y is nno u n te d , an d w h ich co nnp rise s an ele ctric

su P P 1y in g P art楡or su P P 1y in g ele ctric P o w er to th e n o n -co n su nnab le ele ctro d e th ro u g h th e1 o

co llet b o dy an d th e co llet an d a P a ssag e 魚r su P P 1y in g a sh ield g a sぅ

a to rch n o zz le w h ich is nno u n ted o n th e co llet b o d y in a st額te o f su rro u n d in g th e

n o n -co n su nnab le ele ctro d e a n d ennits th e sh ield g a s to w ard a nno lten P o o l of th e w o rk P ie ce

w h ich is g e n erate d by th e arcう

1 5 a to rch c aP w h ich h as a m ale scre w w h ich c an b e scre w e d in to a 先 m ale scre w o f th e

to rch b o d y w h ich is 魚r m e d o n th e sid e o P P o site to th e sid e w h ere th e co llet b o d y is m o u n te d

an d is d eta ch ab 1y nno u n te d o n th e to rch b o dyう

a w 1re‐a l m ln g g u id e w h ich 先e d s a w e ld in g w ire to w ard th e m o lte n P o o l o f th e w o rk

P 1e ceうan d

2 0 a m ou ntin g jig w ith w h ich th e w ire -a i m in g g u id e is m o u n te dう

w h ere in th e m o u n tln g J1g co m P rise s a m a le scre w w h ich c an b e scre w e d in to th e

fennale scre w o f th e to rch b o d y , an
d is d etach ab ly nno u n te d o n th e to rch b o dy

2 . T h e w e ld in g to rch ac co rd in g to C 1ai m l, w h ere in th e m o u n tin g jig co m P rises a

2 5 先 m ale scre w in to w h ich th e m ale scre w of th e to rch c aP c an b e scre w e d , an d th e to rch c aP is
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d eta ch ab ly m o u n te d o n th e m o u n tin g jig b y scre w in g th e m a le scre w o f th e to rc h c ap in to th e

先 m ale scre w o f th e m o u n tin g J1g

3 . T h e w e ld in g to rch ac co rd in g to C 1ai m l o r 2 , w h ere in th e m o u n tin g jig co m p rise s a

5 th rou gh h o le in w h ich th e n o n‐co n su m ab le ele ctro d e is p en etr額te d ･

4 . T h e w e ld in g to rch ac co rd in g to an y o n e o f C 1aim s l to 3 , w h ere in , in a state w h ere

th e m ale scre w of th e m ou ntin g jig is scre w e d in to th e 先 m ale scre w o f th e to rch b o dy, a
登o n t

en d o f th e m ale scre w p re ssu riz e s th e co llet to w ard a 登o n t en d sid e o f th e co llet b o d y w h ile

1 o th e 登o n t en d o f th e m ale scre w is in co n tact w ith a re ar en d o f th e co llet.

5 . T h e w e ld in g to rch ac co rd in g to C 1aim 3 , w h ere in th e m o u n tin g jig co m p rises a n

e X te n s 1o n co 11et w h ich s1id ab 1y su p p o n ts th e n o n -c o n su m ab 1e e1e ctro d e in se忙e d in to th e

th ro u g h h o 1e in th e 1o n g itu d in a 1 d ire ct1o nう

1 5 in a st鋭e w h ere th e m ale scre w o f th e m o u n tin g jig is scre w e d in to th e 先 m ale scre w

o f th e to rch b o dy, an
d th e m ale scre w of th e to rch c ap is scre w e d in to th e 先 m a le scre w o f th e

m o u n tln g jig , t
h e 登o n t en d o f th e ex ten sio n co llet p re ssu riz e s th e co llet to w ard a 登o n t en d

sid e o f th e co llet b o d y w h ile th e fro n t e n d o f th e ex ten sio n co llet is in co n tact w ith th e re a r

en d o f th e co llet

2 0

6 . T h e w e ld in g to rch ac co rd in g to an y o n e o f C 1aim s l to 5 , w h ere in th e w ire‐a i m in g

gu ide is m o u n te d o n a p erip h e好 o f th e m o u n tin g jig th ro u g h a su p p o rt to o 1

7 . T h e w e ld in g to rch ac co rd in g to C 1ai m 6 , w h ere in a 先e d in g p o sitio n o f th e w eld in g

2 5 w ire is a d ju ste d b y c h an g in g a m o u n tin g p o sitio n o f th e su p p o rt to o l re lativ e to th e m o u n tin g
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J1g

8 . T h e w e ld in g to rch ac co rd in g to C 1aim 7 , w h ere in th e m o u n tin g jig co m p rises a

sto P P er w h ich reg u late s a m o v e m en t o f th e su P P o rt to o 1

5

9 . A m ou n tin g jig w ith w h ich a w ire -a i m in g g u id e 魚r 先e d in g a w eld in g w ire to w ard a

m o lten p o o l o f a w o rk p ie ce is m o u n te d o n a w eld in g to rch co m p risin g : a n o n -co n su m ab le

e1e ctro d e w h ich g en erate s a n a rc b et w een a w o rk p ie c e an d th e n o n -co n su m ab 1e e1e ctro d eう a

co llet w h ich su p p o n ts th e n o n‐co n su m ab le ele ctro d e in a state w h ere th e n o n -co n su m ab le

1 o e1e ctro d e is in se箕e dうa co 11et b o d y o n th e in sid e o f w h ich th e co 11et is h e1d in a state o f

p r切e ctin g th e n o 旋 co n su m ab le ele ctro d e 登o m a 登o n t en d o f th e co llet b o d yうa to rch b o dy o n

w h ich th e co llet b o d y is m o u n te d an d w h ich co m p rise s an ele ctric su p p ly in g p art楡or

su p p ly in g ele ctric p o w er to th e n o n‐co n su m ab le ele ctro d e th ro u g h th e co llet b o d y a n d th e

co llet an d a p a ssag e 魚r su p p ly in g a sh ield g a sうa to rch n o zz le w h ich is m o u n te d o n th e co llet

1 5 b o dy in a state o f su rro u n d in g th e n o n‐co n su m ab le ele ctro d e w h ich p ro tru d e s 登o m th e co llet

an d e m its th e sh ie1d g a s to w ard a m o 1ten p o o 1 o f th e w o rk p ie ce w h ich is g en erate d by th e arcう

an d a to rch c ap w h ich h a s a m ale scre w w h ich c an b e scre w e d in to a 先 m ale scre w o f th e to rch

b o d y w h ich is 魚r m e d o n th e sid e o p p o site to th e sid e w h ere th e co llet b o d y is m o u n te d an d is

d eta ch ab 1y m o u n te d o n th e to rch b odyう

w h ere in th e m o u n tln g J1g co m p rise s a m a le scre w w h ich c an b e scre w e d in to th e2 0

fe m ale scre w o f th e to rch b o d y , is d eta ch ab ly m o u n te d o n th e to rch b o dy

lo . T h e m ou n tin g jig a cco rd in g to C 1a i m 9 , w h ere in th e m o u n tin g jig co m p rise s a 先 m ale

scre w ln to w h ich th e m ale scre w o f th e to rch c ap can b e scre w e d , an d th e to rch c ap is

2 5 d eta ch ab ly m o u n te d o n th e m o u n tin g jig b y scre w in g th e m a le scre w o f th e to rc h c ap in to th e
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先 m ale scre w o f th e m o u n tin g J1g

11. T h e m ou n tin g jig a cco rd in g to C 1a i m 9 o r lo , w h ere in th e m o u n tin g jig co m p rise s a

th rou gh h o le in W h ich th e n o n‐co n su m ab le ele ctro d e is p en etr鋭e d

5

12 . T h e m ou n tin g jig a cco rd in g to an y o n e of C 1aim s 9 to l l, w h ere in , in a st鋭e w h ere

th e m ale scre w of th e to rch cap is scre w e d in to th e 先 m ale scre w o f th e to rch b o dy, a
登o n t en d

o f th e m ale scre w p re ssu riz e s th e co llet to w ard a 登o n t e n d sid e w h ile th e 登o n t en d o f th e m ale

scre w ls ln co n ta ct w ith a re ar en d o f th e co llet

1 0

13 . T h e m ou n tin g jig a cco rd in g to C 1aim ll, w h erein th e m ou ntin g jig c o m p r
ise s a n

e X te n s 1o n co 11et w h ich s1id ab 1y su p p o n ts th e n o n -c o n su m ab 1e e1e ctro d e in se忙e d in to th e

th ro u g h h o 1e in th e 1o n g itu d in a 1 d ire ct1o nう

ln a st鋭e w h ere th e m ale scre w o f th e m ou ntin g jig is scre w e d in to th e 先 m ale scre w

1 5 o f th e to rch b o dy, an d th e m a
le scre w o f th e to rch c ap is scre w e d in to th e 先 m a le scre w o f th e

m o u n tln g jig , t
h e 登o n t en d o f th e ex ten sio n co llet p re ssu riz e s th e co llet to w ard a 登o n t en d

sid e w h ile th e fro n t en d o f th e ex te n sio n co llet is in co n ta ct w ith th e re ar en d o f th e co llet

14 . T h e m ou n tin g jig a cco rd in g to an y o n e o f C 1a i m s 9 to 13 , w h ere in th e m oun tin g jig

2 0 in clu d e s a su p p o rt to o l 魚r m o u n tin g th e w ire -a i m in g g u id e m o u n te d o n a p erip h ery of th e

m o u n tln g J1g

15 . T h e m ou n tin g jig a cco rd in g to C 1aim 14 , w h ere in a m o u n tin g p o sitio n o f th e su p p o rt

to o l is ch an g e ab le

2 5
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16 . T h e m ou n tin g jig a cco rd in g to C 1aim 15, w h erein th e m ou ntin g jig co m p r
ise s a

sto P P er w h ich reg u late s a m o v e m en t o f th e su P P o rt to o l.

17 . T h e m ou n tin g jig a cco rd in g to C 1aim 15 o r 16 , w h ere in th e su P P o rt to o l co m P rise s a

5 rin g P a鴬 h av in g an o P en P a鴬 an d an ar m P a鴬 w h ich o u t w ard ly ex ten d s 登o m th e P eriP h e1y o f

th e rin g P a鴬 th e rin g P a忙 h a s a P a ir o f 且an g e P o rtio n s at b o th en d s o f th e o P en P a鴬 a n d th e

su P P o rt to o l c a n b e d etac h e d 登o m th e m o u n tin g jig b y th e 且an g e P o箕io n s.

18 . T h e m ou n tin g jig a cco rd in g to C 1aim 17 , w h ere in th e ar m p a比 h a s a n o p en p a庇 わr

1 0 臼X in g a feed in g h ead o f th e w ire-aim in g gu id e.


