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(S)  Submerged  arc  welding  gun. 
@  A  submerged  arc  welding  gun  includes  a  housing  (14) 
having  a  bore  (26)  extending  therethrough.  The  housing 
includes  a  welding  nozzle  (16)  defining  one  end.  Welding 
wire  (20)  is  directed  through  the  bore  of  the  housing  to  said 
nozzle.  A  flux  tube  (22)  is  disposed  in  spaced  relation  to  the 
welding  wire  for  delivering  flux  from  a  source  (12)  thereof  to 
the  nozzle.  The  flux  tube  terminates  substantially  adjacent  to 
the  nozzle.  The  flux  tube  (22)  is  connected  to  a  source  of 
pressure  for  feeding  the  flux  through  the  tube  to  the  nozzle. 
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 A   submerged  arc  welding  gun  includes  a  housing  (14) 
having  a  bore  (26)  extending  therethrough.  The  housing 
includes  a  welding  nozzle  (16)  defining  one  end.  Welding 
wire  (20)  is  directed  through  the  bore  of  the  housing  to  said 
nozzle.  A  flux  tube  (22)  is  disposed  in  spaced  relation  to  the 
welding  wire  for  delivering  flux  from  a  source  (12)  thereof  to 
the  nozzle.  The  flux  tube  terminates  substantially  adjacent  to 
the  nozzle.  The  flux  tube  (22)  is  connected  to  a  source  of 
pressure  for  feeding  the  flux  through  the  tube  to  the  nozzle. 



This  i n v e n t i o n   r e l a t e s   to  a  submerged  arc  welding  gun,  and  i n  

p a r t i c u l a r ,   to  an  improvement  t h e r e i n   which  permits   use  of  the  gun 
in  a  h o r i z o n t a l   p o s i t i o n   during  the  welding  p r o c e s s .  

The  use  of  the  submerged  arc  welding  process   to  weld  m e t a l l i c  

p i eces   in  va r ious   i n d u s t r i a l   a p p l i c a t i o n s   has  become  q u i t e  

p r e v a l e n t   in  r ecen t   years .   H e r e t o f o r e ,   one  of  the  drawbacks  t o  

i n c r e a s e d   u t i l i z a t i o n   of  the  submerged  arc  welding  p roces s ,   has  

been  the  need  to  main ta in   the  welding  gun  in  a  g e n e r a l l y   v e r t i c a l  

p o s i t i o n   during  the  welding  p rocess .   The  v e r t i c a l   p o s i t i o n i n g   o f  

the  gun  during  the  welding  process   has  been  n e c e s s i t a t e d   b e c a u s e  

the  flux  employed  in  the  submerged  arc  welding  process   has  been  

fed  through  the  gun,  at  l e a s t   p a r t i a l l y   by  g r a v i t y .  

Since  g r av i t y   has  been  used  to  feed  the  f lux  through  the  w e l d i n g  

gun,  the  gun  could  not  be  p laced  in  a  h o r i z o n t a l   p o s i t i o n   d u r i n g  

the  welding  process   as  th i s   would  p revent   proper   feeding  of  t h e  

f l u x .  

Even  though,  in  some  i n s t a n c e s ,   the  f lux  has  been  p a r t i a l l y   f e d  

through  the  gun  under  p r e s s u r e ,   such  p r e s s u r i z e d   feeding  of  t h e  

f lux  has  not  obvia ted   the  use  of  g r a v i t a t i o n a l   forces   to  feed  t h e  

f lux  to  t h e  n o z z l e   of  the  welding  gun. 

Accord ing ly ,   i t   is  an  ob jec t   of  this   i n v e n t i o n   to  improve 

submergeable  arc  welding  guns .  

It  is  a  f u r t h e r   ob jec t   of  th i s   i nven t ion   to  e l i m i n a t e   the  use  o f  

g r a v i t a t i o n a l   forces   to  feed  f lux  through  the  welding  gun. 

It  is  a  f u r t h e r   ob jec t   of  t h i s   i nven t ion   to  enable  a  submerged  a r c  

welding  gun  to  be  used  in  a  h o r i z o n t a l   p o s i t i o n   during  the  we ld ing  

p r o c e s s .  



These  and  o ther   ob jec t s   of  the  p r e s e n t   i n v e n t i o n   are  a t t a i n e d   in  a 

submerged  arc  welding  gun  i n c l u d i n g   a  housing  having  a  b o r e  

ex tend ing   t h e r e t h r o u g h   and  i n c l u d i n g   a  welding  nozzle  de f in ing   one 

end  t h e r e o f .   Guide  means  are  d i sposed   wi th in   the  bore  f o r  

d i r e c t i n g   a  welding  wire  to  the  nozz l e .   A  flux  tube  is  a l s o  

d i sposed   wi th in   the  bore  in  spaced  r e l a t i o n   to  the  guide  means.  

The  f lux  tube  t e r m i n a t e s   s u b s t a n t i a l l y   ad jacen t   to  the  nozzle  f o r  

d e l i v e r i n g   flux  from  a  source  t h e r e o f   to  the  nozzle  for  submerging  

the  weld  wire  wi thin   the  f lux.   The  f lux  tube  is  connected  to  a 

source  of  p r e s su re   for  feeding  the  f lux  through  the  tube  to  t h e  

n o z z l e .  

The  p r e s e n t   i nven t ion   f u r t h e r   i nc ludes   a  method  of  o p e r a t i n g   a 

submerged  arc  welding  gun  compr is ing   the  steps  of  feeding  a 

welding  wire  to  the  nozzle  of  the  welding  gun  and  using  a 

p r e s s u r i z e d   f lu id   to  feed  f lux  to  the  nozzle  for  d i s c h a r g e  

the re f rom  for  covering  the  weld  m a t e r i a l   d i s p o s i t e d   from  the  weld  

w i r e .  

The  s i ng l e   f igure   of  the  drawing  is  a  l o n g i t u d i n a l   s e c t i o n a l   v iew 

of  a  submerged  arc  welding  gun  i n c l u d i n g   the  p r e sen t   i n v e n t i o n .  

R e f e r r i n g   now  to  the  drawing,  t he re   is  d i s c l o s e d   a  p r e f e r r e d  

embodiment  of  the  p r e sen t   i n v e n t i o n .   In  p a r t i c u l a r ,   r e f e r e n c e  

numeral  10  r e f e r s   to  a  submerged  arc  welding  gun  i nc lud ing   t h e  

p r e s e n t   i n v e n t i o n .   Welding  gun  10  inc ludes   a  g e n e r a l l y   e l o n g a t e d  

housing  14,  which  in  the  p r e f e r r e d   embodiment,  is  g e n e r a l l y  

c y l i n d r i c a l .   A  nozzle  16  is  p rovided   at  one  end  of  housing  14. 

Housing  14  f u r t h e r   inc ludes   an  a x i a l l y   extending  bore  26.  

Bore  26  has  guide  means  18  ex tend ing   t h e r e t h r o u g h   for  d e l i v e r i n g  

welding  wire  20  from  end  28  of  the  housing  to  nozzle  16.  Guide 

means  18  is  formed  from  a  s u i t a b l e   d i e l e c t r i c   m a t e r i a l .  



Housing  14  f u r t h e r   has  a  t u b u l a r   condui t   22  e x t e n d i n g  

t h e r e t h r o u g h .   Tubular  condui t   22  is  connected  at  one  end  to  a 

source  12  of  f lux.   The  source  of  f lux  is  main ta ined   u n d e r  

p r e s s u r e   through  the  use  of  a  p r e s s u r i z e d   f l u i d ,   as  for  example 

compressed  a i r ,   for  f eed ing   the  flux  through  condui t   22.  The 

o ther   end  of  the  t u b u l a r   condui t   t e rmina t e s   s u b s t a n t i a l l y   a d j a c e n t  

nozzle   16.  Nozzle  16  f u r t h e r   inc ludes   at  l e a s t   one  vent  hole  24 

l oca t ed   downstream  of  condui t   22.  The  f unc t i on   of  vent  hole  24 

sha l l   be  more  fu l ly   exp la ined   h e r e i n a f t e r .  

As  known  in  conven t iona l   submerged  arc  welding  guns,  the  w e l d i n g  

wire  is  a u t o m a t i c a l l y   advanced  through  the  gun  by  a  c o n v e n t i o n a l  

mechanism,  not  shown,  and  g r a n u l a r   flux  is  fed  from  a  s o u r c e  

through  a  d e l i v e r y   condui t   for  f ree   flow  from  the  end  of  a  n o z z l e  

to  insure   tha t   the  weld  m a t e r i a l   depos i ted   from  the  weld  wire  i s  

submerged  under  a  coa t ing   of  the  g ranu la r   f lux  m a t e r i a l .  

As  i n d i c a t e d   p r e v i o u s l y ,   i t   has  h e r e t o f o r e   been  n e c e s s a r y   t o  

ma in t a in   welding  gun  10  in  a  v e r t i c a l   p o s i t i o n   during  the  w e l d i n g  

process   as  g r av i t y   has  been  the  main  mo t iva t ing   force   f o r  

d e l i v e r i n g   the  f lux  from  i t s   source  to  the  open  end  of  nozzle   16. 

The  fo rego ing   r equ i rement   has  l im i t ed   u t i l i z a t i o n   of  submerged  a r c  

welding  guns .  

To  e l i m i n a t e   the  use  of  g r a v i t a t i o n a l   forces   to  permit   submerged 

arc  welding  gun  10  to  be  employed  in  a p p l i c a t i o n s   whereat   the  gun 

is  ma in ta ined   in  a  h o r i z o n t a l   p o s i t i o n   during  the  welding  p r o c e s s ,  

the  f lux  is  de l i ve r ed   from  p r e s s u r i z e d   source  12..  The  p r e s s u r e  

wi th in   source  12  forces   the  f lux  through  condui t   22  to  nozzle  16 

provided  at  the  end  of  housing  14.  From  the  nozz le ,   the  f l u x  

f r e e l y   flows  through  the  open  end  of  the  nozzle  to  the  m a t e r i a l  

being  welded.  The  p r e s s u r i z e d   source  acts  as  the  sole  m o t i v a t i n g  

force  for  d e l i v e r i n g   the  flux  through  conduit   22.  Vent  holes  24 

in  nozzle   16  are  provided  as  con t ro l   means  for  m a i n t a i n i n g   t h e  

p r e s s u r e   wi th in   condui t   22  below  a  maximum  p r e d e t e r m i n e d  



magni tude .   By  employing  the  p r e sen t   i nven t ion   the  submerged  a r c  

welding  gun  may  be  used  to  weld  i n a c c e s s i b l e   areas   where  the  gun 
could  not  h e r e t o f o r e   be  u t i l i z e d .  

While  a  p r e f e r r e d   embodiment  of  the  p r e sen t   i n v e n t i o n   has  b e e n  

d e s c r i b e d   and  i l l u s t r a t e d ,   the  i nven t ion   should  not  be  l i m i t e d  

t h e r e t o   but  may  be  o the rwi se   embodied  wi th in   the  scope  of  t h e  

fo l l owing   c l a i m s .  



A  s u b m e r g e d   a r c   w e l d i n g   gun  c o m p r i s i n g   a  h o u s i n g  

(14)  h a v i n g   a  b o r e   (26)  a s s o c i a t e d   t h e r e w i t h ,   a  w e l d i n g   n o z z l e  

(16)  c o n n e c t e d   to  one  end  of  t h e   h o u s i n g ;   a  g u i d e   ( 1 8 )  

d i s p o s e d   w i t h i n   s a i d   b o r e   f o r   d i r e c t i n g   a  w e l d i n g   w i r e   (20)  t o  

sa id   nozz le   c h a r a c t e r i z e d   by  a  p a s s a g e   (22)  f o r   d i r e c t i n g   f l u x  

u n d e r   p r e s s u r e   to  t h e   a r e a   a d j a c e n t   to   t h e   end  of  t h e   w e l d i n g  

n o z z l e   ( 1 6 ) ,   t h e   p a s s a g e   b e i n g   s u b s t a n t i a l l y   l i n e a r   w i t h   a n  

a r c u a t e   end  of  r e l a t i v e l y   s h o r t   e x t e n t ,   t h e   p a s s a g e   b e i n g  

p r o v i d e d   w i t h   a  v e n t   (24)  f o r   r e l i e v i n g   p r e s s u r e   w h i l e  

p e r m i t t i n g   f l u x   to  f a l l   a r o u n d   t h e   w e l d i n g   w i r e .  
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