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©  Gas-fired  nozzle  for  zinc  die  casting  apparatus. 
A  nozzle  (10)  for  use  in  zinc  casting  operations  wherein  it 

is  necessary  to  heat  the  nozzle  with  a  gasfired  torch  (20)  to 
prevent  the  zinc  from  freezing  in  the  nozzle.  Heat  from  the 
local  area  heated  by  the  nozzle  is  conducted  away  from  such 
area  to  be  distributed  through  the  balance  of  the  nozzle  body 
by  means  of  a  copper  filled  channel  in  the  exterior  surface  of 
the  nozzle  body.  In  one  embodiment  the  channel  includes  a 
wide  band  portion  which  extends  around  the  nozzle  body  and 
includes  the  locally  heated  area  and  which  feeds  into  a  thinner 
helical  groove.  An  insulative  sleeve  (46)  covers  the  nozzle  but 
has  an  opening  for  a  torch  flame.  In  another  embodiment  the 
groove  is  more  uniform  over  the  nozzle  body  and  further  is 
covered  by  an  insulated  stainless  steel  jacket  (17). 



I n t r o d u c t i o n  
T h i s   i n v e n t i o n   r e l a t e s   t o  a p p a r a t u s   f o r  

c a s t i n g   m o l t e n   m e t a l s   and  p a r t i c u l a r l y   to  a  n o z z l e   t y p e  
c o n d u i t   wh ich   is  u sed   to  t r a n s f e r   the  m o l t e n   m e t a l   f r o m  
a  s o u r c e   to  a  m o l d .  

B a c k g r o u n d   of  t he   I n v e n t i o n  

C a s t i n g   o p e r a t i o n s ,   p a r t i c u l a r l y   t h o s e   i n -  
v o l v i n g   m o l t e n   z i n c   and   m o l t e n   z i n c   a l l o y s ,   a r e   o f t e n  
c a r r i e d   o u t   u s i n g   a  t r a n s f e r   c o n d u i t ,   c o m m o n l y   c a l l e d  
" n o z z l e " ,   w h i c h   i s   t r a p p e d   in  a  m e c h a n i c a l   c o m b i n a t i o n  
b e t w e e n   a  g o o s e n e c k   s p o u t   and  a  m o l d   or   m o l d   b u s h i n g .  
The  n o z z l e   i s   h e a t e d   to  p r e v e n t   f r e e z i n g   of  t h e   m o l t e n  
z i n c   in  the   i n t e r i o r   b o r e   t h e r e o f ,   such   h e a t i n g   t y p i c a l -  
l y   b e i n g   a c c o m p l i s h e d   by  a  g a s - f i r e d   t o r c h   w h i c h   i s  
t r a i n e d   upon   a  l o c a l i z e d   a r e a   of  t h e   n o z z l e .   In  o r d e r  
to  m a i n t a i n   t h e   b o d y   of   t h e   n o z z l e ,   t y p i c a l l y   made  o f  
s t e e l ,   a t   a  s u f f i c i e n t l y   h i g h   t e m p e r a t u r e   to   p r e v e n t  
f r e e z i n g ,   the   t e m p e r a t u r e   of  the   l o c a l l y   h e a t e d   a r e a   i s  
n e c e s s a r i l y   v e r y   h i g h .   S e v e r a l   p r o b l e m s   can  r e s u l t   f r o m  
t h i s   l o c a l i z e d   h e a t i n g ;   one  is   t he   i n c r e a s e d   p o s s i b i l i t y  
of  d e v e l o p i n g   a  h o l e   f r o m   t h e   t h r o u g h - b o r e   to  t h e   e x -  
t e r i o r   of  t h e   n o z z l e   b o d y   due   to  r a p i d   e r o s i o n   of  t h e  
n o z z l e   body   a l o n g   g r a i n   b o u n d a r i e s .   S i n c e   t h e   m o l t e n  
z i n c   on  t h e   i n t e r i o r   i s   u n d e r   p r e s s u r e ,   a  p o t e n t i a l l y  
d a n g e r o u s   s i t u a t i o n   i s   p r o d u c e d   by  s u c h   h o l e s   and  t h e  
h i g h - p r e s s u r e   s t r e a m   of  m o l t e n   m e t a l   w h i c h   c a n  e m a n a t e  
t h e r e f r o m .   A n o t h e r   p r o b l e m   is  the   m e c h a n i c a l   d i s t o r t i o n  
of  the   n o z z l e   body  w h i c h   can  r e s u l t   due  to  the   l o c a l i z e d  

h i g h   h e a t i n g   and  t he   c o m p r e s s i o n   f o r c e s   t h a t   the   n o z z l e  
m u s t   w i t h s t a n d   when   p l a c e d   in  t h e   a f o r e m e n t i o n e d   c o m -  
b i n a t i o n   w i t h   t he   s p o u t   and  mold   or  mold   b u s h i n g .  

B r i e f   Summary  of  t h e   I n v e n t i o n  

In  s u m m a r y   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a n  
i m p r o v e d   c a s t i n g   n o z z l e   a d a p t e d   to  be  t o r c h - h e a t e d   b u t  
d e s i g n e d   to  p r o v i d e   an  e v e n   h e a t   d i s t r i b u t i o n   t h r o u g h o u t  



t h e   n o z z l e   b o d y   t h e r e b y   to  i n c r e a s e   n o z z l e   l i f e   a n d  
e l i m i n a t e   the   p r o b l e m s   a s s o c i a t e d   w i t h   h i g h - t e m p e r a t u r e  
l o c a l i z e d   h e a t i n g   of  p r i o r   a r t   d e v i c e s .   In  g e n e r a l   t h i s  
i s   a c c o m p l i s h e d   by  p r o v i d i n g   a  c h a n n e l   of  h i g h   c o n d u c -  

t i v i t y   m a t e r i a l   in   t h e   n o z z l e   b o d y ,   s u c h   c h a n n e l   e x -  
t e n d i n g   t h r o u g h   t h e   l o c a l l y   h e a t e d   a r e a   and  e x t e n d i n g  
o u t   to   o t h e r   p a r t s   of   t h e   n o z z l e   b o d y   to   r a p i d l y   a n d  
e f f i c i e n t l y   t r a n s f e r   h e a t   away  from  the   l o c a l l y   h e a t e d  

a r e a   and  i n t o   t h e   b u l k   of  the   n o z z l e   body   o v e r   s u b s t a n -  
t i a l l y   i t s   e n t i r e   l e n g t h .  

B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g  
F i g u r e  1   i s   a  s i d e v i e w ,   p a r t l y   i n  s e c t i o n . ,   o f  

a  z i n c   d i e - c a s t i n g   a p p a r a t u s   h a v i n g   a  f i r s t   fo rm  of  t h e  
n o z z l e   l o c a t e d   b e t w e e n   a  g o o s e n e c k   and  a  d i e   b u s h i n g ;  

F i g u r e   2  i s   a  l o n g i t u d i n a l   s e c t i o n   t h r o u g h   t h e  
n o z z l e   of  F i g u r e   1 ;  

F i g u r e   3  i s   a  p r e s p e c t i v e   v i e w   of   t h e   n o z z l e  
of  F i g u r e   1  w i t h   t h e   j a c k e t   and  i n s u l a t i o n   r e m o v e d ;  

F i g u r e   4  i s   a  p r e s p e c t i v e   v i e w   of   a  s e c o n d  
e m b o d i m e n t   of  t h e   i n v e n t i o n ;   a n d  

F i g u r e   5  i s   a  s i d e v i e w ,   in  s e c t i o n ,   of   t h e  
n o z z l e   e m b o d i m e n t   of  F i g u r e   4 .  

' D e t a i l e d   D e s c r i p t i o n   of   t he   I l l u s t r a t i v e   E m b o d i m e n t s  

R e f e r r i n g   to  t h e   d r a w i n g ,   a  n o z z l e   10  i s  
i l l u s t r a t e d   in  F i g u r e   1  c o n n e c t e d   b e t w e e n   g o o s e n e c k   1 2  
and   d i e   b u s h i n g   14 .   The  g o o s e n e c k   and  t h e   d i e   b u s h i n g  
a r e   c o n v e n t i o n a l   c o m p o n e n t s   o f   z i n c   d i e   c a s t i n g  
a p p a r a t u s .   The  g o o s e n e c k   is   a d a p t e d   to  r e c e i v e   m o l t e n  
z i n c   f r o m   a  s o u r c e   15.   The  b u s h i n g   14  h a s   a  c o o l i n g  
w a t e r   j a c k e t   17  and   a  s e m i - s p h e r i c a l   s o c k e t   16  f o r  
r e c e i v i n g   t h e   f o r w a r d   end  of  t h e   n o z z l e   f o r   p a s s i n g  
m o l t e n   z i n c   i n t o   d i e   o p e n i n g   18,   in  t h e   m a n n e r   w e l l  
known  to  t h o s e   s k i l l e d   in  t h e   a r t .   C o n v e n t i o n a l   g a s -  
f i r e d   t o r c h   m e a n s   20  p r o v i d e   a  f l a m e   l o c a t e d   a d j a c e n t  
the   f o r w a r d   end  of  t h e   n o z z l e .  

R e f e r r i n g   to  F i g u r e   2,  t h e   n o z z l e   1Ø  h a s   a n  
e l o n g a t e d   s t e e l   body   22  h a v i n g   a  l o n g i t u d i n a l   o p e n i n g   24  
fo r   p a s s i n g   m o l t e n   z i n c   f rom  the   r e a r w a r d   end  26  to  t h e  



f o r w a r d   end  28.   The  r e a r w a r d   end   h a s   a  s e m i - s p h e r i c a l  
s o c k e t   30  f o r   m a t i n g   w i t h   t h e   g o o s e n e c k .   I t   i s   to  b e  
u n d e r s t o o d   t h a t   o t h e r   f o r m s   of  c o n v e n t i o n a l   n o z z l e s   h a v e  

a  b a l l - s h a p e d   r e a r w a r d   end  fo r   e n g a g i n g   a  c o m p l e m e n t a r y  
s t r u c t u r e   on  a  g o o s e n e c k .  

F o r w a r d   end  28  h a s   an  i n s e r t   32  f o r m i n g   t h e  

n o s e   of  t h e   n o z z l e .   The  i n s e r t   i s   made  of  a  m a t e r i a l  
h a r d e r   t h a n   t h e   b o d y   of   t h e   n o z z l e   to  p r o v i d e   a  l o n g  
w e a r i n g   e n g a g e m e n t   w i t h   s o c k e t   16  of   t h e   d i e   b u s h i n g .  
The  i n s e r t   32  may  be  c o n s i d e r e d   o p t i o n a l .  

C o p p e r   r i n g   33  i s   w e l d e d   in   g r o o v e   3 3 A  
a d j a c e n t   t h e   b o d y   n o s e .   N o z z l e   b o d y   22  h a s   a  h e l i c a l  
g r o o v e   34  e x t e n d i n g   f r o m   r i n g   33 ,   a r o u n d   t h e   b o d y ,   a n d  
t o w a r d   t h e   r e a r   end  of   t h e   b o d y .   The  s i z e   and   s p a c i n g  
b e t w e e n   t u r n s   of  the   g r o o v e   d e p e n d s   upon  the   l e n g t h   a n d  
d i a m e t e r   of  t h e   n o z z l e   as  w e l l   as  t h e   a m o u n t   of  z i n c  

p a s s i n g   t h r o u g h   l o n g i t u d i n a l   o p e n i n g   2 4 .  
A  c o r e   of  c o p p e r   40  i s   w e l d e d   or  b r a z e d   i n t o  

t he   g r o o v e   34.   C o p p e r   i s   p r e f e r r e d   b e c a u s e   i t   h a s   a  
g r e a t e r   h e a t   c o n d u c t i v i t y   t h a n   the   s t e e l   body  to  form  a  
h e a t - c o n d u c t i n g   p a t h   or  c h a n n e l   so  t h a t   the   t e m p e r a t u r e  
of  the   n o z z l e   a l o n g   i t s   l e n g t h   is  r e l a t i v e l y   u n i f o r m .  

R e f e r r i n g   to   F i g u r e   2,  a  s t a i n l e s s   s t e e l  
j a c k e t   42  is   m o u n t e d   o v e r   the   o u t e r ,   c y l i n d r i c a l   s u r f a c e  
of  t h e   n o z z l e ,   and  an  i n s u l a t i n g   s l e e v e   44  i s   d i s p o s e d  
b e t w e e n   j a c k e t   42  and  t h e   s u r f a c e   of  body  22.  J a c k e t   42  
and  s l e e v e   44  a r e   c u t   o u t   a t   47  to  e x p o s e   t h e   s t e e l   b o d y  
to  t h e   h e a t   of   t o r c h   20 :   The  a f t e r   end  of   s l e e v e   4 4  
t e r m i n a t e s   a t   46.  The  j a c k e t   42  and  s l e e v e   44  a r e  
o p t i o n a l   e l e m e n t s ;   i . e . ,   t h e   d e v i c e   10  may  be  u s e d  
e f f e c t i v e l y   w i t h o u t   t h e m .  

R e f e r r i n g   now  to   F i g u r e   4  and   5  of   t h e  
d r a w i n g ,   a  s e c o n d   e m b o d i m e n t   of   t h e   i n v e n t i o n   i s   s h o w n  
to  c o m p r i s e   a  n o z z l e   50  c o m p r i s i n g   a  s t e e l   b o d y   5 2  

h a v i n g   a  s p h e r i c a l   end  a d a p t e d   to   f i t   i n t o   a  m o l d  
b u s h i n g   s u c h   as  t h a t   shown  a t   14  in  F i g u r e   1.  A l t h o u g h  
n o t   s h o w n ,   t h e   o t h e r   end  of  n o z z l e   50  i s   c o n f i g u r e d ,  
e i t h e r   c o n c a v e   or  c o n v e x ,   to  r e c e i v e   a  s o u r c e   of  m o l t e n  
m e t a l   u n d e r   p r e s s u r e .   A  l o n g i t u d i n a l   and  a x i a l l y   c e n -  
t e r e d   b o r e   54  p r o v i d e s   t h e   p a s s a g e   f o r   m o l t e n   z i n c   a n d  



e x t e n d s   f r o m   one   end   of   t h e   b o d y   52  to  t h e   o t h e r .   T h e  
body  52  i s   o p t i o n a l l y   c o v e r e d   or  j a c k e t e d   w i t h   a  c y l i n -  
d r i c a l   s l e e v e   56  of  i n s u l a t i v e   m a t e r i a l   such   as  c e r a m i c  
f i b e r .   The  f i t   i s   a  r e l a t i v e l y   l o o s e   one   a r o u n d   t h e  
n o z z l e   b o d y   52  a n d   t h e   j a c k e t   o r   s l e e v e   56  p r o j e c t s  
s l i g h t l y   f o r w a r d   o f   t h e   t a p e r   and   t h e   b o d y   52  to   come  a s  
c l o s e   to  a b u t t i n g   t h e   e x t e r i o r   s u r f a c e   of  t he   b u s h i n g   1 4  
as  p o s s i b l e   when  p l a c e d   i n t o   t h e   a r r a n g e m e n t   i l l u s t r a t e d  
in  F i g u r e   1 .  

An  o v a l   s h a p e d   h o l e   i s   c u t   or  o t h e r w i s e   f o r m e d  
in  t h e   s l e e v e   56  to  d e f i n e   t h e   l o c a l l y   h e a t e d   a r e a ,  
i . e . ,   t h e   a r e a   o f   t h e   b o d y   52  w h i c h   i s   to   r e c e i v e   t h e  
f l a m e   f r o m   t h e   h e a t i n g   t o r c h   20  when  p l a c e d   in  t h e  
o p e r a t i v e   c o m b i n a t i o n   of  F i g u r e   1 .  

The  n o z z l e   b o d y   52  i s   m a c h i n e d   to  p r o v i d e   a  
w i d e   g r o o v e   e x t e n d i n g   c i r c u m f e r e n t i a l l y   a r o u n d   t h e  
n o z z l e   b o d y   in  t h e   a r e a   i m m e d i a t e l y   u n d e r   t he   o p e n i n g   o r  
h o l e   58  i n   t h e   s l e e v e   56  a n d   f u r t h e r   to  p r o v i d e   a  
h e l i c a l   g r o o v e   62  w h i c h   w i n d s   a r o u n d   t he   b a l a n c e   of  t h e  
n o z z l e   b o d y   as   b e s t   i l l u s t r a t e d   in  F i g u r e   5.  T h e  

g r o o v e s ,   b o t h   t h e   c i r c u m f e r e n t i a l   and  h e l i c a l   p o r t i o n s  
t h e r e o f ,   a r e   f i l l e d   w i t h   c o p p e r   by  a  w e l d i n g   or  b r a z i n g  
o p e r a t i o n   so  as   to   p r o v i d e   a  w i d e   b a n d   64  of  c o p p e r  
a r o u n d   t h e   c i r c u m f e r e n c e   of  t h e   n o z z l e   body  a d j a c e n t   t h e  

nose   or  b a l l   p o r t i o n   t h e r e o f   and  a  h e l i c a l   band  66  w h i c h  
w i n d s   a r o u n d   t h e   b o d y   t o w a r d   t h e   r e a r w a r d   end   t h e r e o f .  
The  l o c a t i o n   of   t h e   b a n d   64  and   t h e   h o l e   in   t h e   s l e e v e  

5 6  m a y  b e   v a r i e d   a l o n g   t he   l e n g t h   of  the   n o z z l e   5 0 .  
In  a c t u a l   p r a c t i c e   t h e   n o z z l e s   to   w h i c h   t h e  

s u b j e c t   i n v e n t i o n   may  be  a p p l i e d   r a n g e   f rom  r e l a t i v e l y  
s m a l l   d e v i c e s   of  a b o u t   1  1 /2   i n c h e s   d i a m e t e r   by  6  i n c h e s  
in  l e n g t h   to  l a r g e r   n o z z l e s   w h i c h   a r e   3 -4   i n c h e s   i n  
d i a m e t e r   and  f rom  1 5 - 3 0   i n c h e s   l o n g .   The  c o p p e r   band  64 
in  g r o o v e   60  i s   p r e f e r a b l y   on  t h e   o r d e r   of  a b o u t   1 / 4  
i n c h   in   d e p t h ,   d e p e n d i n g   u p o n   t h e   d i a m e t e r   of  t h e   n o z -  
z l e ,   and   may  v a r y   in  p i t c h   or   l o n g i t u d i n a l   d i s t a n c e  
b e t w e e n   t u r n s   i n  a c c o r d a n c e   w i t h   t he   p a r t i c u l a r   r e q u i r e -  
men t s   of  t h e   a p p l i c a t i o n .  

T h u s   i t   i s   to   be  u n d e r s t o o d   t h a t   I  h a v e  
d e s c r i b e d   an  i m p r o v e d   n o z z l e   f o r   t r a n s f e r r i n g   z i n c   b y  
p r o v i d i n g   h e l i c a l   g r o o v e s   f i l l e d   w i t h   a  m e t a l   c o r e   of  a  
g r e a t e r   h e a t   c o n d u c t i v i t y   t h a n   t h e   b o d y   of   t h e   n o z z l e .  



T h i s   s t r u c t u r e   p e r m i t s   a  g a s - f i r e d   t o r c h   t o   m a i n t a i n   a  
r e l a t i v e l y   u n i f o r m   t e m p e r a t u r e   a l o n g   t h e   n o z z l e ,  
r e q u i r e s   l e s s   g a s   c o n s u m p t i o n   w h i l e   m a i n t a i n i n g   t h e  

t e m p e r a t u r e   o f   t h e   z i n c   a t   a  m o l t e n   s t a t e   a b o v e   8 5 0  
d e g r e e s   F.  as  i t   p a s s e s   t h r o u g h   t h e   n o s e ,   and   r e d u c e s  

any   h o t   s p o t s   t e n d i n g   t o   b u r n   o u t   t h e   n o z z l e   b o d y .   T h e  
i n v e n t i o n   i s   no t   l i m i t e d   to   g a s - h e a t e d   d e v i c e s   b u t   m a y  
a l s o   be   u s e d   w i t h ,   f o r   e x a m p l e ,   e l e c t r i c   h e a t e r  

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

s u b j e c t   i n v e n t i o n .  



1.  A  n o z z l e   d e v i c e   f o r   u se   in   c a s t i n g   p r o -  
c e d u r e s   c o m p r i s i n g   an  e l o n g a t e   b o d y   of   r i g i d   m e t a l  
h a v i n g   an  a x i a l   t h r o u g h - b o r e ,   and  means   d e f i n i n g   a  c h a n -  
n e l   in   t h e   b o d y   f r o m   a  l o c a l   a r e a   of   t h e   b o d y   to  b e  
h e a t e d   and   f r o m   s a i d   l o c a l   a r e a   o v e r   t h e   r e m a i n d e r   o f  
t h e   b o d y ,   s a i d   c h a n n e l   b e i n g   f i l l e d   w i t h   a  m e t a l   o f  
h i g h e r   h e a t   c o n d u c t i v i t y   c o e f f i c i e n t   t h a n   t h e   body   m e t a l  
t h e r e b y   to  r e c e i v e   h e a t   f rom  the   l o c a l   a r e a   and  d i s t r i -  
b u t e   s a i d   h e a t   o v e r   t h e   b a l a n c e   of  t h e   n o z z l e   b o d y .  

2.  A p p a r a t u s   as   d e f i n e d   in  C l a i m   1  f u r t h e r  
i n c l u d i n g   an  i n s u l a t i v e   s l e e v e   d i s p o s e d   o v e r   t he   n o z z l e  
b o d y   and   h a v i n g   an  o p e n i n g   t h e r e   t h r o u g h   to   a l l o w   h e a t  
to  be  p l a y e d   upon  t h e   l o c a l  a r e a .  

3.  A p p a r a t u s   as   d e f i n e d   in  C l a i m   2  w h e r e i n  
t h e   s l e e v e   i s   made  of  a  c e r a m i c   m a t e r i a l .  

4.  A p p a r a t u s   as  d e f i n e d   in  C l a i m   1  w h e r e i n   t h e  
c h a n n e l   c o m p r i s e s   a  h e l i c a l   g r o o v e   in  t he   c i r c u m f e r e n c e  
of  t h e   n o z z l e   body   and  c o p p e r   f i l l i n g   s a i d   g r o o v e .  

5.  A p p a r a t u s   as   d e f i n e d   in  C l a i m   4  w h e r e i n  
t h e   c h a n n e l   m e a n s   i n c l u d e s ,   in  a d d i t i o n a l   to   s a i d  
h e l i c a l   g r o o v e ,   a  c i r c u m f e r e n t i a l   band  of  c o p p e r   w h i c h  

p a s s e s   t h r o u g h   the   l o c a l l y   h e a t e d   a r e a .  

6.  A p p a r a t u s   as  d e f i n e d   in  C l a i m   5  w h e r e i n  
t h e   band   i s   w i d e r   t h a n   t he   g r o o v e .  

7.  A p p a r a t u s   as  d e f i n e d   in  C l a i m   6  w h e r e i n  
t h e   b a n d   i s   c l o s e   to   t h e   o u t l e t   end  of  t h e   n o z z l e .  

8.  A  c o m b i n a t i o n   c o m p r i s i n g :  
a  s o u r c e   of  m o l t e n   z i n c ;  
d i e   means   h a v i n g   an  o p e n i n g   f o r   r e c e i v i n g   t h e  

m o l t e n   z i n c ;  



a  n o z z l e   f o r   t r a n s f e r r i n g   t h e   z i n c   f r o m   t h e  

s o u r c e   to  t he   d i e   m e a n s ,   and  t o r c h   means   f o r   h e a t i n g   t h e  
n o z z l e   to  m a i n t a i n   t h e   z i n c   in  a  m o l t e n   s t a t e   as  i t   i s  

b e i n g   t r a n s f e r r e d ;   s a i d   n o z z l e   c o m p r i s i n g :  
an  e l o n g a t e d   m e t a l   body  h a v i n g   a  f o r w a r d   e n d ,  

a  r e a r w a r d   e n d ,   and  a  l o n g i t u d i n a l   o p e n i n g   e x t e n d i n g  
f r o m   t h e   r e a r w a r d   end  to   t h e   f o r w a r d   end  f o r   p a s s i n g  
z i n c   t h e r e t h r o u g h ,   t h e   f o r w a r d   end  h a v i n g   a  p a r t i a l l y  
s p h e r i c a l   n o s e   f o r   e n g a g i n g   t h e   o p e n i n g   in  t h e   d i e  

m e a n s ;  
t h e   b o d y   h a v i n g   l o n g i t u d i n a l l y   e x t e n d i n g  

g r o o v e   m e a n s   e x t e n d i n g   f r o m   t h e   r e a r w a r d   end  to  t h e  
f o r w a r d   e n d ,   t h e   b o d y   b e i n g   f o r m e d   of  a  m e t a l   h a v i n g   a  
f i r s t   h e a t   c o n d u c t i v i t y ;  

a  s e c o n d   m e t a l   of   a  s e c o n d ,   g r e a t e r   h e a t  

c o n d u c t i v i t y   d i s p o s e d   in   s a i d   g r o o v e   m e a n s   to  f o r m   a  
h e a t   c o n d u c t i n g   p a t h   a l o n g   t h e   body   w h e r e b y   h e a t   f r o m  
t h e   t o r c h   m e a n s   r e c e i v e d   a t   one  end  of   t h e   b o d y   i s  
t r a n s f e r r e d   a l o n g   s a i d   p a t h   to  the   o p p o s i t e   end  t h e r e o f .  

9.  A  c o m b i n a t i o n   as  d e f i n e d   in  C l a i m   8,  i n  
w h i c h   t he   g r o o v e   means   c o m p r i s e s   a  h e l i c a l   g r o o v e   f o r m e d  
a r o u n d   the   body  f rom  one  end  t o w a r d   the   o p p o s i t e   e n d .  

10.  A  c o m b i n a t i o n   as  d e f i n e d   in  C l a i m  8 ,   i n  
w h i c h   t he   n o z z l e   has   a  s t e e l   body,   and  t h e   s e c o n d  m e t a l  

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

11.   A  c o m b i n a t i o n   as  d e f i n e d   in  C l a i m   8 ,  
i n c l u d i n g   a  r i n g   m o u n t e d   on  t he   b o d y   a d j a c e n t   t h e  
f o r w a r d   end  t h e r e o f .  

12.  A  c o m b i n a t i o n   as  d e f i n e d   in  C l a i m   8;  i n  
w h i c h   t h e   b o d y   i s   h e a t e d   to  m a i n t a i n   t h e   z i n c   p a s s i n g  
t h r o u g h   the   l o n g i t u d i n a l   o p e n i n g   a  t e m p e r a t u r e   g r e a t e r  
t h a n   850  d e g r e e s   F .  

13.  A  c o m b i n a t i o n   as  d e f i n e d   in  C l a i m   8 ,  

i n c l u d i n g   a  s t a i n l e s s   s t e e l   j a c k e t   m o u n t e d   on  s a i d   b o d y  
and  i n s u l a t i o n   means   d i s p o s e d   b e t w e e n   the   j a c k e t   and  t h e  

b o d y .  








	bibliography
	description
	claims
	drawings
	search report

