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@  Casting  system. 
  A  casting  system  for  continuous  strip  casting  of  metals 
and  more  specifically  a  nozzle  package  comprising  an 
extruded  nozzle  holder  and  a  refractory  precast  nozzle  is 
disclosed.  The  nozzle  holder  (12)  is  extruded  as  one  piece 
with  all  essential  functional  details  and  tolerances.  The 
nozzle  holder  (12)  and  a  complementary  fastening  wedge 
(15)  are  both  extruded  in  hardened  aluminium  alloy. 



The  p r e s e n t   i n v e n t i o n   c o n c e r n s   a  c a s t i n g   s y s t e m   f o r   c o n -  

t i n u o u s   s t r i p   c a s t i n g   of   m e t a l s   and  more  s p e c i f i c a l l y   a  

n o z z l e   p a c k a g e   in  t h i s   s y s t e m   w h i c h   c o m p r i s e s   an  e x t r u d e d  

n o z z l e   h o l d e r   and  a  p r e c a s t   n o z z l e   in  r e f r a c t o r y   m a t e r i a l .  

T o d a y   the   c a s t i n g   of   wide   s t r i p s   o f   d i f f e r e n t   a l u m i n i u m  

a l l o y s   on  s u c h   c a s t i n g   m a c h i n e s   as  d e s c r i b e d   e . g .   in  U . S .  

P a t e n t   No.  3 . 4 0 5 . 7 5 7   i s   l i m i t e d   due  to   t he   d i f f i c u l t i e s   i n  

a c h i e v i n g   a p p r o p r i a t e   p r o d u c t   q u a l i t y   w i t h   r e g a r d   to  s u r f a c e  

q u a l i t y   and  i n t e r n a l   s t r u c t u r e .  

S e v e r a l   f a c t o r s   i n f l u e n c e   the   s t r i p   q u a l i t y .   The  m o s t  

i m p o r t a n t   o n e s   i n c l u d e   u n i f o r m ,   c o n t r o l l e d   f e e d   of   m e t a l  

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

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

n o z z l e   q u a l i t y .   The  f i n a l   r e s u l t   d e p e n d s   on  o p t i m i z a t i o n  

and  i n t e r a c t i o n   a t   a l l   s t a g e s   of   t h e   t o t a l   c a s t i n g   s y s t e m ,  

b u t   n o z z l e   d e s i g n   and  q u a l i t y   seem  to   be  c r u c i a l .  

As  r e g a r d s   n o z z l e   m a t e r i a l s ,   t h e r e   a r e   a  number   of  r e q u i r e -  

m e n t s   t h a t   m u s t   be  f u l f i l l e d .   They  m u s t   be  t h e r m o s t a b l e ,  

h o m o g e n e o u s   and  f r e e   f rom  s t r e s s   a f t e r   m a c h i n i n g ,   h e a t   i n -  

s u l a t i n g   ( low  t h e r m a l   c o n d u c t i v i t y ) ,   h a r d - w e a r i n g   and  a t   t h e  

same  t i m e   m a c h i n a b l e   to  e x a c t   d i m e n s i o n a l   t o l e r a n c e s ,   i n e r t  

to   t he   c a s t   m e t a l ,   t h e y   must   n o t   c o n t a i n   any  c o m p o n e n t s   t h a t  

a r e   d a n g e r o u s   to  h e a l t h ,   t h e y   mus t   be  r e a s o n a b l y   p r i c e d ,   t h e y  

m u s t   have   low  w e i g h t   and  low  h y g r o s c o p i c i t y ,   e t c .  



A  w e l l - k n o w n   and   h i t h e r t o   w i d e l y   u s e d   f i r e p r o o f ,   c e r a m i c s -  

l i k e   m a t e r i a l   s o l d   u n d e r   t he   name  M a r i n i t e ,   in  t h e   fo rm  o f  

c o m p r e s s e d   s h e e t s   w i t h   a  h a r d   s u r f a c e ,   h a s   now  b e e n   a b a n d o n e d  

f o r   many  a p p l i c a t i o n s   b e c a u s e   of   i t s   a s b e s t o s   c o n t e n t   and  i t s  

r e l a t i v e l y   h i g h   h y g r o s c o p i c i t y .  

A  common  f e a t u r e   o f   t he   new  r e p l a c e m e n t   m a t e r i a l s   t h a t   h a v e  

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

s t r e n g t h .   T h i s   r e s u l t s   in  h e a v y   w e a r   a n d ,   c o n s e q u e n t l y ,   s h o r t  

n o z z l e   l i f e ,   and   f u r t h e r   p r o b l e m s   o f   m a i n t a i n i n g   a  u n i f o r m  

s t r i p   q u a l i t y .  

A  m a t e r i a l   t h a t   i s   g a i n i n g   more  and  more  p o p u l a r i t y   w i t h i n  

c a s t i n g  t e c h n o l o g y   i s   b a s e d   on  a l u m i n i u m - s i l i c a t e s   ( 4 5 - 5 0 %  

A1203)   and   4 5 - 5 5 %   Si   02)   and  m a r k e t e d   u n d e r   v a r i o u s  

n a m e s ,   e . g .   u n d e r   t h e   name  T r i t o n   K a o w o o l   f rom  t h e   f i r m  

M o r g a n i t e   C e r a m i c   F i b r e s   L t d .   H e r e ,   t o o ,   t h e   d r a w b a c k   i s  

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

the   a b o v e   p r o b l e m s   r e g a r d i n g   q u a l i t y   and  s h o r t   n o z z l e   l i f e .  

A n o t h e r   p r o b l e m   in  c o n n e c t i o n   w i t h   s t r i p   c a s t i n g   i s   t h a t   t h e  

known  s t r i p   c a s t i n g   m a c h i n e s   r e p r e s e n t   a  h i g h   d e g r e e   of   c o m -  

p l e x i t y ,   h e a v y ,   c o m p l i c a t e d   d e s i g n s  r e q u i r i n g   a  l o t   of   t i m e  

in  c o n n e c t i o n   w i t h   r e p l a c e m e n t   of  n o z z l e s   and  s t a r t i n g   up  t h e  

s t r i p   c a s t i n g   p r o c e s s .   In  s t r i p   c a s t i n g   t he   e c o n o m y   of   t h e  

p r o c e s s   d e p e n d s   on  a  min imum  of   down  t i m e   p e r i o d s   and  q u i c k  

a c h i e v e m e n t   of   u n i f o r m   p r o d u c t   q u a l i t y   a f t e r   s t a r t i n g   up  t h e  

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

a m o u n t i n g   to  s e v e r a l   h u n d r e d   k i l o g r a m s   in  w e i g h t   a l s o   r e -  

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

as  w e l l   as  c a p i t a l   i n v e s t m e n t   in  and  m a i n t e n a n c e   of   s p e c i a l  

e q u i p m e n t   n e e d e d   f o r   a s s e m b l i n g / d i s a s s e m b l i n g   of  n o z z l e s .  

The  o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e   a  f l e x i b l e ,  

s i m p l e   and  e a s y   c a s t i n g   s y s t e m   w h i c h   m i n i m a l i z e s   t he   d i s -  

a s s e m b l i n g   and  r e p l a c e m e n t   t i m e ,   r e d u c e s   t he   r e q u i r e d   n u m b e r  



of  o p e r a t o r s   on  the   s t r i p   c a s t   m a c h i n e s   and  a t   t h e   same  t i m e  

i n c r e a s e s   t he   s t a n d   t i m e   of   t he   n o z z l e s .   A  f u r t h e r   o b j e c t   o f  

t he   i n v e n t i o n   i s   to  p r o v i d e   a  c a s t i n g   s y s t e m   w h i c h   r e s u l t s   i n  

a  l o w - e n e r g y   and  h i g h   p e r f o r m a n c e   c a s t i n g   p r o c e s s   a t   a  l o w e r  

r e j e c t i o n   g r a d e .  

T h e s e   and  o t h e r   o b j e c t s   and  a d v a n t a g e s   a r e   a c h i e v e d   by  m e a n s  

of   a  d e v i c e   a c c o r d i n g   to   t h e   i n v e n t i o n ,   t he   new  and  u n i q u e  

f e a t u r e s   o f   w h i c h   w i l l   be  d e s c r i b e d   in  more  d e t a i l   in  t h e  

f o l l o w i n g   s p e c i f i c a t i o n   and  p a t e n t   c l a i m s .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  d e t a i l   a s s i s t e d   b y  

d r a w i n g s ,   F i g s .   1 - 2 ,   w h e r e  

F i g .   1  s h o w s   a  p e r s p e c t i v e   v i ew   of  a  h o r i z o n t a l   s t r i p   c a s t -  

ing   m a c h i n e   w i t h   a u x i l i a r y   e q u i p m e n t   f o r   f e e d i n g  

m o l t e n   m e t a l ,   a n d  

F i g .   2  s h o w s   in  more  d e t a i l   t he   n o z z l e   w i t h   n o z z l e   h o l d e r   i n  

a  v e r t i c a l   c r o s s - s e c t i o n .  

The  c o n t i n u o u s   c a s t i n g   u n i t ,   as  shown  in  F i g .   1,  c o m p r i s e s   a  

t r a n s f e r   g u t t e r   (1)  b e t w e e n   a  h o l d i n g   f u r n a c e   ( n o t   shown  i n  

t he   f i g u r e )   and  a  b u f f e r   c r u c i b l e   ( 2 ) ,   a  f i r e p r o o f ,   l i n e d  

g u t t e r   (3)   t h a t   l e a d s   t he   m o l t e n   m e t a l   to  a  m e t a l   l e v e l l i n g  
box  ( 4 ) ,   and  f u r t h e r   a  d i s t r i b u t o r   box  (5)  and  f e e d   c h a n n e l  

(6)  c o n n e c t e d   to  t h e   n o z z l e   (7)  t h a t   d i s c h a r g e s   i n t o   t h e  

c a v i t y   f o r m e d   b e t w e e n   the   two  r o t a t i n g   c y l i n d e r s   ( 8 ) .  

S o l i d i f i e d   m e t a l   i s   shown  b e h i n d   t h e   c y l i n d e r s   as  a  

( p r e ) r o l l e d   s t r i p .  

The  m e t a l   f r o m   t h e   h o l d i n g   f u r n a c e ,   e . g .   a l u m i n i u m   or  i t s  

a l l o y s ,   i s   fed   t h r o u g h   a  f i r e p r o o f ,   l i n e d   g u t t e r   (1)  to  t h e  

c r u c i b l e   ( 2 ) ,   shown  in  t he   c r o s s - s e c t i o n   in  t he   f i g u r e   a s  
r e s i s t a n c e   h e a t e d ,   t w o - c h a m b e r   c r u c i b l e ,   t h a t   r e p r e s e n t s   a  

m e t a l   b u f f e r   in  t h e   c a s t i n g   s y s t e m .   T h i s   f u n c t i o n   i s   o f t e n  



c o m b i n e d   w i t h   r e f i n i n g / p u r i f i c a t i o n   a n d / o r   d e g a s s i n g   o f   t h e  

m e t a l   a t   t h i s   s t a g e .   The  c r u c i b l e   i s   f u r t h e r   p r o v i d e d   w i t h   a  

t e m p e r a t u r e   r e g u l a t o r   ( n o t   shown  in  t h e   f i g u r e )   w h i c h   i s  

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

m e t a l   t e m p e r a t u r e   c o n t r o l .   A  c o m b i n a t i o n   of   f i n e   t e m p e r a t u r e  

a d j u s t m e n t   a t   t h i s   s t a g e   and  e x t r a - i n s u l a t e d   m e t a l   g u t t e r s  

r e s u l t s   in   a  l o w - e n e r g y   c a s t i n g   p r o c e s s .  

The  t r e a t e d   m e t a l   i s   s u p p l i e d   in  d e s i r e d   v o l u m e   and  a t   a d -  

j u s t e d   t e m p e r a t u r e   to  t h e   l e v e l l i n g   box  (4)  w h e r e   t h e   f i n e  

a d j u s t m e n t   o f   t h e   f u r t h e r   m e t a l   f l o w   t a k e s   p l a c e   ( a d j u s t m e n t  

e q u i p m e n t   n o t   shown  in  t h e   f i g u r e ) .   The  c a s t i n g   e q u i p m e n t  

i t s e l f   i n c l u d e s   t h e   d i s t r i b u t o r   box  ( 5 ) ,   t h e   f e e d   c h a n n e l   ( 6 )  

and   t h e   n o z z l e   (7)   w h i c h   i s   d e s i g n e d   and  d i m e n s i o n e d   t o  

a c h i e v e   u t m o s t   u n i f o r m i t y   in  f i l l i n g   o f   t he   mou ld   c a v i t y  

b e t w e e n   t h e   c y l i n d e r s   (8)  w i t h   u n i f o r m   p r e s s u r e   and  t e m -  

p e r a t u r e   d i s t r i b u t i o n   a c r o s s   t he   f u l l   w i d t h   o f   t he   n o z z l e .  

The  n o z z l e   (7)  as   shown  in  F i g .   2  c o m p r i s e s   two  s y m m e t r i c  

e x t e r i o r   w a l l s   ( 7 1 , 7 2 )   w i t h   n a r r o w e d / i n c l i n e d   c o n t o u r   f a c i n g  

t h e   c y l i n d e r s   (8)  w h i c h   i s   in  c o n f o r m i t y   w i t h   t he   c o n t o u r   o f  

t h e   c y l i n d e r s .   The  e x t e r i o r   w a l l s   h a v e   been   p r e c a s t   w i t h   a l l  

e s s e n t i a l   d e t a i l s ,   such   as   i n t e g r a t e d   s p a c e r   and  d e f l e c t o r  

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

" T r i t o n   K a o w o o l "   and  w i t h   t h e   s u r f a c e s   of   t he   i n c l i n e d   s e c -  

t i o n s   f i n e l y   m a c h i n e d   to   e x a c t   t o l e r a n c e s .   T h i s   s p e c i a l   d e -  

s i g n   o f   t h e   n o z z l e   i s   d i s c l o s e d   in  a  c o - p e n d i n g   p a t e n t   a p p -  
l i c a t i o n   c l a i m i n g   p r i o r i t y   f rom  N o r w e g i a n   P a t e n t   A p p l i c a t i o n  

No.  8 3 . 3 0 8 6  

In  a l l   e s s e n t i a l   a s p e c t s   e x c e p t   f o r   m e c h a n i c a l   s t r e n g t h   t h e  

m a t e r i a l   e m p l o y e d   i s   s u p e r i o r   to  t h e   M a r i n i t e   h i t h e r t o   u s e d .  

" T r i t o n   K a o w o o l "   i s   f i r s t   and  f o r e m o s t   l e s s   h y g r o s c o p i c   t h a n  

M a r i n i t e ,   w h i c h   e l i m i n a t e s   s p e c i a l   n o z z l e   d r y i n g   and  s t o r a g e  

in  c a b i n e t   d r i e r   p r i o r   to  i n s t a l l a t i o n   and  a l l   s p e c i a l  



m e a s u r e s   t h a t   had  p r e v i o u s l y   to   be  t a k e n   d u r i n g   s t a r t - u p   o f  

t h e   c a s t i n g   p r o c e s s .   F u r t h e r m o r e ,   t h i s   m a t e r i a l   has   b e t t e r  

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

t h i s   f u r t h e r   a d d s   to  t h e   l o w - e n e r g y   p r o f i l e   of  t he   c a s t i n g  

p r o c e s s .   In  a d d i t i o n ,   " T r i t o n   K a o w o o l "   c o n t a i n s   a b s o l u t e l y   n o  

a s b e s t o s   f i b r e ,   and  c o n s e q u e n t l y   i t   s a t i s f i e s   t he   h e a v y   d e -  

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

As  r e g a r d s   p o o r e r   r e s i s t a n c e   to  wear   f rom  t h e   c y l i n d e r s ,  

w h i c h   h a s   so  f a r   b e e n   an  e f f e c t i v e   o b s t a c l e   to  w i d e s p r e a d   u s e  

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

h a s   b e e n   found   t h a t   an  a p p r o p r i a t e   s u r f a c e   t r e a t m e n t   of   t h e  

c o n i c a l   n o z z l e   s e c t i o n s   p r o v i d e s   e f f e c t i v e   p r o t e c t i o n   a n d  

i n c r e a s e s   n o z z l e   l i f e   c o n s i d e r a b l y .  

F i g .   2  shows   a  v e r t i c a l   c r o s s - s e c t i o n   t h r o u g h   t h e   n o z z l e   ( 7 )  

p l a c e d   in  a  n o z z l e   h o l d e r   ( 1 2 ) .   The  n o z z l e   h o l d e r   i s   e x t r u d e d  

w i t h   a l l   t h e   e s s e n t i a l   c o n s t r u c t i o n   d e t a i l s   and  s t a n d a r d  

t o l e r a n c e s   in  h a r d e n e d   a l u m i n i u m   a l l o y   and  c u t   down  in  s u i t -  

a b l e   l e n g t h s .   The  s u r f a c e   of   t h e   e x t r u d e d   n o z z l e   h o l d e r   e x -  

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

t r e a t m e n t   i s   r e d u n d a n t .   In  o r d e r   to  c o m p l e t e   t he   n o z z l e  

h o l d e r   h o l e s   a r e   m e r e l y   b o r e d   and  t h r e a d e d   to  h o u s e   t h e  

s c r e w s   (13)   w h i c h   a r e   a p p l i e d   to  c l a m p   ( f a s t h o l d )   t h e   c a s t i n g  

n o z z l e   in  the   h o l d e r   by  means   of  a  c o m p l e m e n t a r i l y   d e s i g n e d  

f a s t e n i n g   wedge  ( 1 5 ) .   The  f a s t e n i n g   wedge  i s   a l s o   e x t r u d e d   i n  

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

p o n e n t s ,   11 .6   and  2 .7   kg  p e r   m  of   e x t r u d e d   l e n g t h ,   r e s p e c -  

t i v e l y ,   r e p r e s e n t   a  w e i g h t   r e d u c t i o n   of  80%  c o m p a r e d   to  t h e  

known  s t e e l - b a s e d   e q u i p m e n t s .   F u r t h e r m o r e ,   p r o v i d i n g   t h e  

n o z z l e   h o l d e r   in  a l u m i n i u m   a l l o y   o f f e r s   an  a d v a n t a g e .   T h e  

b r o k e n / u s e d   h o l d e r s   a r e   d i r e c t l y   r e t u r n e d   to  the   c a s t i n g   s h o p  

f o r   r e m e l t i n g ,   and  in  t h i s   way  the   p r i c e   of  t he   n o z z l e   h o l d e r  

i s   f u r t h e r   r e d u c e d .  



A p p l i c a t i o n   of   t h e   " r e a d y   to   u s e ,   e x t r u d e d   n o z z l e   h o l d e r   i n  

h a r d e n e d   a l u m i n i u m   a l l o y   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  

r e p r e s e n t s   t he   f o l l o w i n g   a d v a n t a g e s   w i t h   r e g a r d   to   t h e   k n o w n  

p r i o r   a r t :  

a)   C o n s i d e r a b l y   l o w e r   p r i c e   p e r   n o z z l e   h o l d e r   m a k e s   i t  

p o s s i b l e   to   k e e p   s e v e r a l   a l r e a d y   a s s e m b l e d   n o z z l e s  

w i t h   h o l d e r s   in  d i f f e r e n t   r e q u i r e d   s i z e s   ( w i d t h s )   i n  

t h e   c a s t i n g   s h o p   so  t h a t   t he   n o z z l e   e x c h a n g e   t i m e   i s  

m i n i m a l i z e d .  

b)  T h e r e   i s   no  n e e d   f o r   s p e c i a l   a c c e s s o r y   e q u i p m e n t   l i k e  

c r a n e s ,   l i f t i n g   t a b l e s   e t c .   to  a s s i s t   w i t h   t h e   n o z z l e  

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

m a i n t e n a n c e   c o s t s .  

c)  B e c a u s e   of   t he   w e i g h t   r e d u c t i o n   t he   w h o l e  a s s e m b l y  

n o z z l e / n o z z l e   h o l d e r   can   e a s i l y   be  h a n d l e d   by  a  s i n g l e  

m a n  -   p o s s i b l e   r e d u c t i o n   of   r e q u i r e d   n u m b e r   of   o p e r a t o r s .  

d)  P r o v i d i n g   an  a d e q u a t e l y   s t r o n g   n o z z l e   h o l d e r   in  a l u m i n i u m  

r e s u l t s   b e s i d e s   in   a  w e i g h t   r e d u c t i o n   a l s o   in  s p a c e  
( v o l u m e )   s a v i n g s   c o m p a r e d   to  t he   known  o v e r d i m e n s i o n e d  

s t e e l   n o z z l e   h o l d e r s   in  a  v e r y   i m p o r t a n t   and  c r u c i a l   p a r t  
o f   t he   c a s t i n g   s y s t e m  -   b e t w e e n   t he   f e e d   c h a n n e l   (6)  a n d  

d i s c h a r g e   of   m e t a l   f r o m   t he   n o z z l e   (7)  i n t o   t he   c a v i t y  
b e t w e e n   the   c a s t i n g   c y l i n d e r s .   S h o r t e r   d i s t a n c e   b e t w e e n  

t h e   f e e d   c h a n n e l   and   t he   n o z z l e   a c h i e v e d   in  t h i s   way  r e -  
s u l t s   in  l o w e r   h e a t   l o s s e s .   T h i s   m e a n s   f u r t h e r   h e a t   s a v -  

i n g s   in  a  l o w - e n e r g y   c a s t i n g   p r o c e s s   and  f u r t h e r m o r e ,   i n  

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

p l a t e s   in  t he   n o z z l e ,   a l s o   an  i m p r o v e d   t e m p e r a t u r e  

c o n t r o l   a c r o s s   t h e   n o z z l e   t i p ,   w h i c h   t o g e t h e r   w i t h  

m a t e r i a l   and  p r e s s u r e   d i s t r i b u t i o n   i s   of   c r u c i a l   i m -  

p o r t a n c e   to  t h e   s t r i p   q u a l i t y .  



1.  C a s t i n g   s y s t e m   f o r   c o n t i n u o u s   s t r i p   c a s t i n g   of   m e t a l s  

c o m p r i s i n g   a  h o l d i n g   f u r n a c e   ( 1 ) ,   t r a n s f e r  

g u t t e r   ( 2 ) ,   b u f f e r   c r u c i b l e   (3)  w i t h   t e m p e r a t u r e  

c o n t r o l ,   m e t a l   g u t t e r   (4)  w i t h   m e t a l   l e v e l l i n g  

box  ( 5 ) ,   d i s t r i b u t o r   box  ( 5 ) ,   f e e d i n g   c h a n n e l   ( 7 )  

a t t a c h e d   to   n o z z l e   (7)  w h i c h   d i s c h a r g e s   i n t o   t h e  

c a v i t y   f o r m e d   b e t w e e n   two  r o t a t i n g   c y l i n d e r s   ( 8 ) ,  

c h a r a c t e r i z e d   i n  t h a t  

t he   n o z z l e   (7)   i s   s e c u r e l y   c l a m p e d   in  a  n o z z l e   h o l d e r  

(12)   w h i c h   i s   r e a d y   to  use  e x t r u d e d   w i t h   a l l   i t s  

e s s e n t i a l   f u n c t i o n a l   f e a t u r e s ,   t o l e r a n c e s   and  s u r f a c e  

c o n d i t i o n .  

2.  C a s t i n g   s y s t e m   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  

the   e x t r u d e d   n o z z l e   h o l d e r   (12)  i s   p r o v i d e d   w i t h   a  

c o m p l e m e n t a r y   f a s t e n i n g   wedge  (15)   w h i c h   l o c k s   t h e  

c a s t i n g   n o z z l e   (7)  in  t he   h o l d e r   by  m e a n s   o f  

s c r e w s   ( 1 3 ) .  

3.  C a s t i n g   s y s t e m   a c c o r d i n g   to  c l a i m   2 ,  

c h a r a c t e r i z e d   i n  t h a t  

the   n o z z l e   h o l d e r   (12)   and  the   f a s t e n i n g   wedge   ( 1 5 )  

a r e   c a r r i e d   o u t   in  h a r d e n e d   a l u m i n i u m   a l l o y .  
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