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Method  and  apparatus  for  collecting  fume  and/or  slag 
generated  by  the  operation  of  an  air-carbon  arc  cutting  and 
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inhibit  the  slag  adhereing  to  the  nozzle.  The  slag  and  water 
are  subsequently  separated  from  the  fume  which  is  filtered 
and  returned  to  the  air. 





T h i s   i n v e n t i o n   r e l a t e s   to   an  a p p a r a t u s   and  a  m e t h o d  

for   c o l l e c t i n g   f umes   a n d / o r   s l a g   g e n e r a t e d   by  the   o p e r a t i o n  

of  an  a i r - u c r b o n   a r c   c u t t i n g   and  g o u g i n g   t o r c h .  

In  t h e   a i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g   p r o c e s s   a n  

e l e c t r i c   a r c   i s   s t r u c k   b e t w e e n   an  e l e c t r o d e   and  a  w o r k p i e c e  

to  i n i t i a t e   m e l t i n g   of  t he   w o r k p i e c e   u n d e r   t he   a r c .   T h e  

m o l t e n   m e t a l   p r o d u c e d   by  the   a r c   is   f o r c i b l y   r e m o v e d   f rom  t h e  

w o r k p i e c e   by  a  s t r e a m   of  h i g h   p r e s s u r e   a i r .   T h i s   p r o c e s s  

g e n e r a t e s   a  l a r g e   a m o u n t   of  fume  b e c a u s e   of  t he   t h e r m o c h e m -  

i c a l   r e a c t i o n s   and  p r o d u c e s   w a s t e   p a r t i c u l a t e   m a t e r i a l   ( h e r e -  

in  r e f e r r e d   t o   as  " s l a g " ) .  

Wi th   t h e   a d v e n t   of  more  s t r i n g e n t   a i r   p o l l u t i o n  

c o n t r o l   r e s t r i c t i o n s   ways  have   b e e n   s o u g h t   to  i n h i b i t   t h e  

fume  a n d / o r   s l a g   b e i n g   i n h a l e d   by  t he   p r o c e s s   o p e r a t i v e .  

Fume  c o l l e c t o r s   have   been   known  f o r   some  t ime   and  a r e  

w i d e l y   a v a i l a b l e   fo r   use   w i t h   c o n v e n t i o n a l   w e l d i n g   t o r c h e s .  

T h e s e   d e v i c e s   c r e a t e   a  p a r t i a l   v a c u u m   in  a  s l e e v e   d i s p o s e d  

n e a r   t he   n o z z l e   of  t he   t o r c h .   The  fume  g e n e r a t e d   by  t h e  

w e l d i n g   is   s u c k e d   away  f rom  t he   n o z z l e   of  t h e   t o r c h   t h r o u g h   a  

c o n d u i t   and  i s   d i s p o s e d   of  in  a  s a f e   m a n n e r .  

I n s o f a r   as  the   a i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g  

p r o c e s s   is   c o n c e r n e d   our   US  P a t e n t   N o .  3 , 5 2 4 , 0 3 8   d i s c l o s e s   a  

d e v i c e   f o r   r e m o v i n g   s l a g   f rom  t he   v i c i n i t y   of  t he   ar-c.  T h i s  

d e v i c e   has   b e e n   a v a i l a b l e   f o r   some  t i m e   as  a  hand  h e l d   t o o l  

or  a  m a c h i n e   m o u n t e d   t o o l   t h a t   m u s t   be  u s e d   in  c l o s e   p r o x i m -  

i t y   to  an  a i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g   t o r c h .   W h i l e   t h i s  

d e v i c e   w i l l  r e m o v e   some  p r o c e s s   g e n e r a t e d   fume,   i t   w i l l   n o t  

p r o h i b i t   t h e   t y p e   of  a t m o s p h e r e   m o v e m e n t   to  comply   w i t h  

c u r r e n t   US  a i r   p o l l u t i o n   r e q u i r e m e n t s .  

The  l i t e r a t u r e   shows  t h a t   in  J a p a n   i n s t a l l a t i o n s  

e m p l o y i n g   t h e   A i r - C a r b o n   Arc  C u t t i n g   and  G o u g i n g   P r o c e s s   h a v e  

u t i l i z e d   c o n v e n t i o n a l   c u t t i n g   t a b l e s   w i t h   a  w a t e r   b a t h   t o  

c o l l e c t   s l a g   g e n e r a t e d   by  t he   p r o c e s s .   The  J a p a n e s e   h a v e  

f u r t h e r   c o m b i n e d   t he   c o n v e n t i o n a l   w a t e r   t a b l e   w i t h   an  a c o u s t -  



i c a l l y   l i n e d   hood  to  c o n t a i n   fume  and  to   c o n t r o l   t he   n o i s e  

l e v e l   of  t he   p r o c e s s   in  t he   i m m e d i a t e   e n v i r o n m e n t   of  t h e  

p r o c e s s   o p e r a t i v e .   T h i s   t y p e   of  a p p a r a t u s   is  no t   r e a d i l y  

p o r t a b l e   and  r e q u i r e s   a  f i x e d   i n s t a l l a t i o n   w h e r e   t he   w o r k -  

p i e c e   mus t   be  t r a n s p o r t e d   t o  t h e   i n s t a l l a t i o n   to  be  t r e a t e d .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e r e   is   p r o v i d e d  

an  a p p a r a t u s   fo r   c o l l e c t i n g   fume  a n d / o r   s l a g   g e n e r a t e d   by  t h e  

o p e r a t i o n   of  an  a i r - c a r b o n  a r c   c u t t i n g   and  g o u g i n g   t o r c h ,  

w h i c h   a p p a r a t u s   i s   c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s :  

(a)  a  h o u s i n g   .which   can  be  p o s i t i o n e d   in   c l o s e  

p r o x i m i t y   to   a  w o r k p i e c e ;  

(b)  means   on  s a i d   h o u s i n g   to   h o l d   an  a i r - c a r b o n  

a r c   c u t t i n g   and  g o u g i n g   t o r c h   f a s t   w i t h   r e s p e c t   t o  

s a i d   h o u s i n g ;   r' 

(c)  a  n o z z l e   f o r   c o n v e y i n g   fume  a n d / o r   s l a g   f r o m  

s a i d   h o u s i n g ;   a n d  

(d)  means   f o r   i n t r o d u c i n g   a m i x t u r e   of  gas   and  c o o l i n g  

l i q u i d   i n t o   s a i d   n o z z l e   to  c o o l   s a i d   fume  a n d / o r   s l a g   a n d  

i n h i b i t   s a i d   s l a g   a d h e r i n g   to  s a i d   n o z z l e .  

P r e f e r a b l y ,   s a i d   h o u s i n g   i s   p r o v i d e d   w i t h   a  s e a l  

w h i c h ,   in  u s e ,   e n g a g e s   s a i d   w o r k p i e c e   c i r c u m j a c e n t   s a i d  

a i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g   t o r c h .  

A d v a n t a g e o u s l y ,   s a i d   h o u s i n g   and  s a i d   n o z z l e   a r e  

e n c l o s e d   in  a  s o u n d   a b s o r b e n t   hood  and  s a i d   h o u s i n g   and  s a i d  

hood  c o n t a i n   p o r t s  f o r   v i e w i n g ,   in  u s e ,   a  w o r k p i e c e .  

P r e f e r a b l y ,   t h e   a p p a r a t u s   c o m p r i s e s   an  a i r   pump  t o  

w i t h d r a w   s a i d   fume  a n d / o r   s l a g   t h r o u g h   s a i d   n o z z l e .  

A d v a n t a g e o u s l y ,   the   a p p a r a t u s   i n c l u d e s   means   t o  

s e p a r a t e   s a i d   s l a g   and  l i q u i d   f rom  s a i d   f u m e .  

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   a  m e t h o d   f o r  

c o l l e c t i n g   fume  a n d / o r   s l a g   g e n e r a t e d   by  the   o p e r a t i o n   of  a n  

a i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g   t o r c h ,   c h a r a c t e r i z e d   i n  

t h a t   i t   c o m p r i s e s   t h e   s t e p s   o f :  



(a)  i s o l a t i n g   f rom  the   a m b i e n t   e n v i r o n m e n t   a n  

a r e a   s u r r o u n d i n g   t h e   t o r c h   w h e r e   fume  a n d / o r   s l a g   i s  

g e n e r a t e d ;  

(b)  c o n t i n u o u s l y   w i t h d r a w i n g   the   fume  a n d / o r  

s l a g   t h r o u g h   a  n o z z l e ;   a n d  

(c)  i n t r o d u c i n g   a  m i x t u r e   of  gas   and  c o o l i n g  

l i q u i d   i n t o   s a i d   n o z z l e   to  c o o l   s a i d   fume  a n d / o r   s l a g  

and  i n h i b i t   s a i d   s l a g   a d h e r i n g   to  s a i d   n o z z l e .  

P r e f e r a b l y ,   t he   m e t h o d   a l s o   i n c l u d e s   t h e   s t e p   o f  

s e p a r a t i n g   s a i d   s l a g   and  c o o l i n g   l i q u i d   f rom  s a i d   f u m e .  



For  a  b e t t e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n   and  t o  

show  how  t h e   same  may  be  c a r r i e d   i n t o   e f f e c t ,   r e f e r e n c e   w i l l  

now  be  m a d e ,   by  way  of   e x a m p l e ,   to  t he   a c c o m p a n y i n g   d r a w i n g s  

in  w h i c h :  

F i g u r e   1  i s   a  s c h e m a t i c   s i d e   e l e v a t i o n   of  a n  

a p p a r a t u s   in  a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n  

in  u s e ;  

F i g u r e   2  i s   a  s i d e   e l e v a t i o n   of   p a r t   of  t h e  

a p p a r a t u s   shown  in  F i g u r e   1 ;  

F i g u r e   3  i s   an  end  v iew  of  t h e   p a r t   of  t h e  

a p p a r a t u s   shown  in  F i g u r e   2 ;  

F i g u r e   4  is   an  e l e v a t i o n a l   v i e w   of   t h e  

n o z z l e   f o r m i n g   p a r t   of  t he   a p p a r a t u s ;   a n d  

F i g u r e   5  i s   a  t o p   p l a n   v i ew  of   t h e   n o z z l e   o f  

F i g u r e   4 .  

R e f e r r i n g   to  t h e   d r a w i n g s ,   F i g u r e   1  d i s c l o s e s   a  w o r k -  

p i e c e   10  w h i c h   i s   r o t a t i n g   c o u n t e r c l o c k w i s e   a b o u t   i t s   a x i s .  

The  w o r k p i e c e   10  has   s i g n i f i c a n t   s u r f a c e   d e f e c t s   and  a  p o r t -  

ion   of  t he   s u r f a c e   i s   b e i n g   r e m o v e d   by  an  a i r - c a r b o n   a r c :  

c u t t i n g   and  g o u g i n g   t o r c h   12  wh ich   is  p o s i t i o n e d   so  t h a t   a n  

a r c   e x t e n d s   b e t w e e n   i t s   e l e c t r o d e   14  and  a  d e f e c t .   H i g h  

p r e s s u r e   a i r   i s   f o r c e d   l o n g i t u d i n a l l y   a l o n g   t h e   e l e c t r o d e   b y  

means   of  a  r e m o t e   s o u r c e   of  a i r   ( no t   shown)   and  t h e   m o l t e n  

m e t a l   f o r m e d   by  t he   a r c   is   b e i n g   f o r c e d   t o w a r d   t h e   b o t t o m   o f  

t h e   F i g u r e .   S i m u l t a n e o u s l y ,   c o p i o u s   a m o u n t s   of   fume  and  s l a g  

a r e   g e n e r a t e d .  

In  o r d e r   to   i n h i b i t   t he   fume  and  s l a g   r e a c h i n g   t h e   p r o -  

c e s s   o p e r a t i v e   a  h o u s i n g   shown  g e n e r a l l y   as  16  c o m p r i s i n g   a  m o u n t -  

ing  arm  18  and  a  hood  20  is   p o s i t i o n e d   i n  c l o s e   p r o x i m i t y   t o  

t h e   w o r k p i e c e   10  as  s h o w n .   M o u n t i n g   arm  18  s e r v e s   to  s e c u r e  

h o u s i n g   16  to  t he   t o r c h   s u p p o r t   ( no t   shown)   so  t h a t   hood  20 

can  be  p r o p e r l y   p o s i t i o n e d   v i s - a - v i s   t h e   w o r k p i e c e   1 0 .  - H o o d  

20  i n c l u d e s   means   f o r   h o l d i n g   the   t o r c h   12  in  t h e   p r o p e r   p o s -  

i t i o n   to   a c h i e v e   i t s   i n t e n d e d   r e s u l t   v i s - a - v i s   t h e   w o r k p i e c e  

10.  D i s p o s e d   o p p o s i t e   t he   t o r c h   12  and  a l s o   h e l d   by  hood  20 

is   a  fume  and  s l a g   c o l l e c t i o n   a p p a r a t u s   22.   Hood  20  is   p r e f -  

e r a b l y   l i n e d   w i t h   an  a c o u s t i c   a b s o r b i n g   m a t e r i a l   to   r e d u c e  



p r o c e s s   n o i s e   in  t h e   s u r r o u n d i n g   a r e a .   Hood  20  i n c l u d e s  

v i e w i n g   p o r t s   23  so  t h a t   t h e   p r o c e s s   can  be  o b s e r v e d .   T h e  

fume  and  s l a g   c o l l e c t i o n   a p p a r a t u s   22  i n c l u d e s   a  n o z z l e  

a s s e m b l y   24  as  w i l l   h e r e i n a f t e r   be  more  f u l l y   d e s c r i b e d   and  a  

c o l l e c t i o n   t u b e   26.  A s s o c i a t e d   w i t h   t h e   n o z z l e   a s s e m b l y   24 

is   a  c o n d u i t   28  f o r   a d m i t t i n g   c o o l i n g   w a t e r   and  a i r   to  t h e  

n o z z l e   a s s e m b l y   24.  C o l l e c t i o n   t u b e   26  is  c o n n e c t e d   by  a  

c o n d u i t   to  an  a i r   pump  29  and  t h r o u g h   f u r t h e r   c o n d u i t   to   a  

f i l t e r   s y s t e m   30.  The  f i l t e r i n g   s y s t e m   i n c l u d e s   a  r e s e r v o i r  

32  c o n t a i n i n g   a  q u a n t i t y   of  w a t e r .   In  t he   u p p e r   p a r t   o f  

f i l t e r   s y s t e m   30  t h e r e   i s   i n c l u d e d   a  p a r t i c u l a t e   f i l t e r   34  

b e t w e e n   the   r e s e r v o i r   32  and  an  a i r   mover   36.  A i r   mover   36  i s  

a d a p t e d   to  e v a c u a t e   f i l t e r   s y s t e m   30  and  d i s p o s e   of  f i l t e r e d  

gas   as  shown  by  a r r o w   38.   The  f i l t e r e d   gas   38,  in  the   c a s e   o f  

a i r ,   can  be  p u t   b a c k   i n t o   t he   e n v i r o n m e n t .   In  t he   c a s e   of  a  

gas   such   as  an  i n e r t   g a s   u s e d   to  s u r r o u n d   t he   p r o c e s s   a p p a r -  

a t u s   t h i s   gas   can  be  r e t u r n e d   fo r   r e u s e   in  a s s o c i a t i o n   w i t h .  

the   p r o c e s s .   R e s e r v o i r   32  i n c l u d e s   a  s u i t a b l e   d r a i n   a n d  

v a l v e   a r r a n g e m e n t   40  t o '  r e m o v e   w a t e r   f rom  r e s e r v o i r   3 2 .  

W i t h d r a w a l   f l o w   in  t h i s   s y s t e m   is  shown  by  t he   c o n t i n u o u s  

a r r o w   42  wh ich   c o n t i n u e s   on  t h r o u g h   t he   f i l t e r   s y s t e m .  

The  hood  20  i n c l u d e s   a  f l e x i b l e   c u r t a i n   21  f i x e d   t o  

the   l ower   p e r i p h e r y   of  hood  20  to  p r o v i d e   a  f l e x i b l e   s e a l  

b e t w e e n   t he   w o r k p i e c e   10  and  t h e   hood  20  to   m i n i m i z e   e s c a p e  

of  the   a t m o s p h e r e   s u r r o u n d i n g   t h e   t o r c h   1 2 .  

In  o p e r a t i o n   t h e   fume  and  s l a g   g e n e r a t e d   a r e   w i t h d r a w n  

i n t o   the  c o l l e c t i o n   a p p a r a t u s   22  ( F i g u r e   2 ) .   Wate r   and  a i r  

i n t r o d u c e d   i n t o   n o z z l e   a s s e m b l y   24  c o o l s   any  p a r t i c u l a t e  

m a t t e r   t h a t   is  a t   e l e v a t e d   t e m p e r a t u r e   and  t h u s   i n h i b i t s  

s t i c k i n g   of  t he   p a r t i c u l a t e   m a t t e r   to  t he   n o z z l e   a s s e m b l y   2 4 .  

B e c a u s e   of  the   a i r   pump  29  the   c o l l e c t e d   fume,   e n v i r o n m e n t  

s u r r o u n d i n g   t h e   p r o c e s s   a p p a r a t u s ,   p a r t i c u l a t e   m a t t e r ,   a n d  

c o o l i n g   f l u i d   a r e   w i t h d r a w n   i n t o   t he   f i l t e r   s y s t e m   30.  I n  

t he   f i l t e r i n g   s y s t e m   30  t h e   w a t e r   f a l l s   to   t h e   b o t t o m   and  i s  

c o l l e c t e d   in  t he   r e s e r v o i r   f o r   d r a i n i n g   and  s a f e   d i s p o s a l .  



The  w a t e r   can  be  s u b j e c t   to  f u r t h e r   c l e a n i n g   i f   n e c e s s a r y .  
The  s o l i d   p a r t i c u l a t e   m a t t e r   s e t t l e s   to  t h e   b o t t o m   of  t h e  

f i l t e r   s y s t e m   30  and  is  p e r i o d i c a l l y   c l e a n e d   f rom  the   s y s t e m .  

The  p r o c e s s   gas   ( e . g .   a i r )   is   d i r e c t e d   t o w a r d   t h e   vacuum  pump 

36  and  upon  p a s s i n g   t h r o u g h   the   f i l t e r   is  c l e a n e d   of  a i r b o r n e  

p a r t i c u l a t e   m a t t e r .   The  c l e a n e d   p r o c e s s   g a s   is   t h e n   r e m o v e d  

f rom  f i l t e r i n g   s y s t e m   30  t h r o u g h   the   f i l t e r   34  ( a r r o w   38)  a n d  

e i t h e r   p l a c e d   in  t he   e n v i r o n m e n t   or  r e t u r n e d   to   the   p r o c e s s  

a p p a r a t u s   f o r   r e u s e .  

F i g u r e   2  is  an  e n l a r g e d   v iew  of  t he   c o l l e c t i o n   a p p a r -  

a t u s   16.   The  g o u g i n g   t o r c h   121  is   p l a c e d   in  t h e   hood  20  s o  

t h a t   t he   e l e c t r o d e   14  is  p o s i t i o n e d   a t   t h e   c o r r e c t   a n g l e   t o  

t h e   w o r k p i e c e   10.   A i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g   t o r c h  

12  i n c l u d e s   t he   n e c e s s a r y   a p p a r a t u s   to  a u t o m a t i c a l l y   f e e d   t h e  

e l e c t r o d e   to  t h e   w o r k p i e c e   10.  The  hood  20  i n c l u d e s   a  p a i r  

of  r e s i l i e n t   w h e e l s   5 0 , 5 2   m o u n t e d   on  e i t h e r   s i d e   t h r o u g h  

s u i t a b l e   s p r i n g   l o a d e d   s l i d e   m e c h a n i s m s   5 4 , 5 6   so  t h a t   t h e  

hood  20  can   move  a l o n g   t h e   s u r f a c e   of  t he   w o r k p i e c e   1 0 .  

F l e x i b l e   s e a l   21  is  p r o v i d e d   so  t h a t   p r o c e s s   fume  does   n o t  

e s c a p e   to  t he   s u r r o u n d i n g   a t m o s p h e r e .  

F i g u r e s   4  and  5  show  t he   n o z z l e   a s s e m b l y   24  w h i c h  

i n c l u d e s   an  o u t e r   w a l l   and  an  i n n e r   w a l l   62  c o n t a i n i n g   a  

p l u r a l i t y   of  h o l e s   60  so  t h a t   a  c o o l i n g   f l u i d   ( e . g .   w a t e r  

and  a i r )   i n t r o d u c e d   t h r o u g h   c o n d u i t   28  w i l l   f l o w   t h r o u g h   t h e  

w a t e r   j a c k e t   64  d e f i n e d   by  t he   i n n e r   w a l l   62  and  o u t e r   w a l l  

to  t he   h o l e s   60  and  be  d i r e c t e d   to  t he   i n s i d e   of  the   n o z z l e  

a s s e m b l y   24.  A p e r t u r e s   60  a r e   so  c o n s t r u c t e d   and  a r r a n g e d   s o  

t h a t   h i g h   p r e s s u r e   a i r   and  w a t e r   j e t s   c o n v e r g e   a t   the   c e n t e r  

of  t h e   c o l l e c t o r   n o z z l e   a l o n g   i t s   l o n g i t u d i n a l   a x i s   and  d i r e c t  

t he   c o l l e c t e d   fume  and  s l a g   to  t he   f i l t e r   s y s t e m   30 

as  shown  by  t he   a r r o w s   of  F i g u r e s   3  and  4.  The  h i g h   p r e s s u r e  

a i r   and  w a t e r   b r e a k s   up  and  q u e n c h e s   t he   m o l t e n   s l a g .   T h e  

w a t e r   and  a i r   s t r e a m   k e e p s   a l l   t he   c o l l e c t e d   m a t e r i a l   i n  

s u s p e n s i o n   f o r   m o v e m e n t   to  the   f i l t e r   s y s t e m   30  w i t h o u t   c o m p -  
a c t i o n   or  s e g r e g a t i o n   in  s y s t e m   c o n d u i t s   or   s t i c k i n g   on  t h e  



w a l l s   of  the   s y s t e m .   The  a i r   and  w a t e r   c o n t i n u o u s l y   w e t s   t h e  

i n n e r   s u r f a c e   of  n o z z l e   a s s e m b l y   24  to  c o o l   the   n o z z l e   a n d  

i n h i b i t   m o l t e n   m e t a l   s t i c k i n g   to   i t s   i n n e r   s u r f a c e .  

If   d e s i r e d   t h e   c o l l e c t i o n   a s s e m b l y   16  can  be  s u r r o u n d -  

ed  w i t h   a  c o v e r   l i n e d   w i t h   a  s o u n d   a b s o r b i n g   m a t e r i a l   w h i c h  

c o n t a i n s   a  v i e w i n g   p o r t   so  t h a t   t he   p r o c e s s   a p p a r a t u s   can   b e  

o b s e r v e d   d u r i n g   o p e r a t i o n .   Such  a  c o v e r   can  be  r e a d i l y  

c o n s t r u c t e d   and  n e e d   no t   s e a l   a g a i n s t   t h e   w o r k p i e c e   in  o r d e r  

to  a c h i e v e   a  s i g n i f i c a n t   r e d u c t i o n   in  t he   o p e r a t i n g   n o i s e  

l e v e l   of  t he   a p p a r a t u s .  

I t   has   b e e n   f o u n d   t h a t   t h e   a n g l e   of  t he   n o z z l e  

a s s e m b l y   24  can  be  b e t w e e n   20°  and  90°  to  the   p o i n t   o f  

c o n t a c t   w i t h   t h e   w o r k p i e c e   in  o r d e r   to  a c h i e v e   e f f e c t i v e  

c o l l e c t i o n   of  t h e   fume  and  s l a g   g e n e r a t e d   by  the   p r o c e s s .  

The  a p p a r a t u s   can   be  a d a p t e d   fo r   use   in  a  s t a t i o n a r y  

p o s i t i o n   w h i l e   t h e   w o r k p i e c e   i s   moved  by  s u i t a b l e   means   in  a  

s t r a i g h t   l i n e ,   c i r c u l a r   m o t i o n   or  c u r v i l i n e a r   m o t i o n .   A l t e r -  

n a t i v e l y ,   t he   a p p a r a t u s   can   be  c o n s t r u c t e d   fo r   m o v e m e n t   w h i l e  

the   w o r k p i e c e   r e m a i n s   s t a t i o n a r y   by  a f f i x i n g   the   a p p a r a t u s   t o  

a  c a r r i a g e   or  to  a  l i k e   s t r u c t u r e   c a r r y i n g   the   a i r - c a r b o n   a r c  

c u t t i n g   and  g o u g i n g   t o r c h .   The  a p p a r a t u s   is  a d a p t a b l e   f o r  

a l l   p o s i t i o n s   of  g o u g i n g   a n d / o r   c u t t i n g   such   as  in  t h e   f l a t  

or  down  hand  p o s i t i o n ,   in  the   v e r t i c a l   up  or  v e r t i c a l   down 

p o s i t i o n ,   in  t he   h o r i z o n t a l   p o s i t i o n ,   and  in  the   o v e r   h a n d  

p o s i t i o n .   L a s t l y ,   t h e   a p p a r a t u s   can  be  u s e d  i n   c o m b i n a t i o n s  

w i t h   m o t i o n   and  p o s i t i o n   w h i c h   r e q u i r e   a u t o m a t i c   c o n t r o l   o f  

t he   c o l l e c t o r s ,   g o u g i n g   e l e c t r o d e   and  g o u g i n g   a i r   j e t s .  

W h i l s t   t h e   a p p a r a t u s   d e s c r i b e d   is   p r i m a r i l y   i n t e n d e d  

f o r   use   w i t h   an  a i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g   t o r c h   i t  

c o u l d   a l s o   be  u s e d   in  a s s o c i a t i o n   w i t h   o t h e r   t o o l s .  



1.  An  a p p a r a t u s   f o r   c o l l e c t i n g   fume  a n d / o r   s l a g   g e n e r a t e d  

by  t h e   o p e r a t i o n   of  an  a i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g  

t o r c h ,   w h i c h   a p p a r a t u s   is   c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s :  

(a)  a  h o u s i n g   w h i c h   can  be  p o s i t i o n e d   in  c l o s e  

p r o x i m i t y   to  a  w o r k p i e c e ;  

(b)  means   on  s a i d   h o u s i n g   to  h o l d   an  a i r - c a r b o n  

a r c   c u t t i n g   and  g o u g i n g   t o r c h   f a s t   w i t h   r e s p e c t   t o  

s a i d   h o u s i n g ;  

(c)  a  n o z z l e   f o r   c o n v e y i n g   fume  a n d / o r   s l a g   f r o m  

s a i d   h o u s i n g ;   a n d  

(d)  means   f o r   i n t r o d u c i n g   a  m i x t u r e   of   gas   a n d  

c o o l i n g   l i q u i d   i n t o   s a i d   n o z z l e   to  c o o l   s a i d   f u m e  

a n d / o r   s l a g   and  i n h i b i t   s a i d   s l a g   a d h e r i n g   to  s a i d  

n o z z l e .  

2.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   h o u s i n g   i s   p r o v i d e d   w i t h   a  s e a l   w h i c h ,   in  u s e ,  

e n g a g e s   s a i d   w o r k p i e c e   c i r c u m j a c e n t   s a i d   a i r - c a r b o n   a r c  

c u t t i n g   and  g o u g i n g   t o r c h .  

3.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   1  or  2,  c h a r a c t e r i z e d  

in  t h a t   i t   c o m p r i s e s   an  a i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g  

t o r c h .  

4.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   1,  2  or  3,  c h a r a c t e r -  

i z e d   in  t h a t   s a i d   h o u s i n g   and  s a i d   n o z z l e   a r e   e n c l o s e d   in  a  

s o u n d   a b s o r b e n t   hood  and  s a i d   h o u s i n g   and  s a i d   hood  c o n t a i n  

p o r t s   f o r   v i e w i n g ,   in  u s e ,   a  w o r k p i e c e .  

5.  An  a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   C l a i m ,   c h a r -  

a c t e r i z e d   in  t h a t   i t   c o m p r i s e s   an  a i r   pump  to  w i t h d r a w   s a i d  

fume  a n d / o r   s l a g   t h r o u g h   s a i d   n o z z l e .  

6.  An  a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   C l a i m ,   c h a r -  

a c t e r i z e d   in  t h a t   i t   i n c l u d e s   means   to  s e p a r a t e   s a i d   s l a g   a n d  

l i q u i d   f rom  s a i d   f u m e .  

7.  A  m e t h o d   fo r   c o l l e c t i n g   fume  a n d / o r   s l a g   g e n e r a t e d   by 

t h e   o p e r a t i o n   of  an  a i r - c a r b o n   a r c   c u t t i n g   and  g o u g i n g   t o o l ,  

c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s   t h e  s t e p s   o f :  



(a)  i s o l a t i n g   f rom  the   a m b i e n t   e n v i r o n m e n t   a n  

a r e a   s u r r o u n d i n g   t h e   t o r c h   w h e r e   fume  a n d / o r   s l a g   i s  

g e n e r a t e d ;  

(b)  c o n t i n u o u s l y   w i t h d r a w i n g   t h e   fume  a n d / o r  

s l a g   t h r o u g h   a  n o z z l e ;   a n d  

(c)  i n t r o d u c i n g   a  m i x t u r e   of  g a s   and  c o o l i n g  

l i q u i d   i n t o   s a i d   n o z z l e   to  c o o l   s a i d   fume  a n d / o r   s l a g  

and  i n h i b i t   s a i d   s l a g   a d h e r i n g   to   s a i d   n o z z l e .  

8.  A  m e t h o d   a c c o r d i n g   to  C l a i m   7,  c h a r a c t e r i z e d   in  t h a t  

i t   i n c l u d e s   t he   s t e p   of  s e p a r a t i n g   s a i d   s l a g   and  c o o l i n g  

l i q u i d   f rom  s a i d   f u m e .  
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