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Pouring  tubes. 

  The  pouring  tube  comprises  a  tubular  structure  (1,6)  formed 
from  refractory,  heat-insulating  material  encased  by  a  sheet 
metal  casing  (2,  7).  The  metal  casing  (2,  7)  is  protected  from 
attack  by  molten  metal  and/or  accompanying  slag  by  a  protective 
sleeve  (4,9).  The  sleeve  (4,9)  and  the  casing  (2, 7)  are  located  in 
a  spaced  apart  relationship  over  at  least  a  part  of  the  length  of  the 
sleeve  to  allow  for  expansion  of  the  tube  without  fracture  of  the 
sleeve. 



T h i s   i n v e n t i o n   r e l a t e s   to  p o u r i n g  

t u b e s   f o r   use  in  t he   c a s t i n g   of  m o l t e n   m e t a l .  

The  i n v e n t i o n   is  p a r t i c u l a r l y   s u i t e d   t o  

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

t h e   c a s e   of  t u b e s   f o r   use  b e t w e e n   a  l a d l e   and  a 

t u n d i s h ,   f o r   w h i c h   t h e   i n v e n t i o n   is  now  m o r e  

s p e c i f i c a l l y   d e s c r i b e d   b e l o w .   H o w e v e r ,   i t   s h o u l d  

be  a p p r e c i a t e d   t h a t   t h e   i n v e n t i o n   is  not   c o n f i n e d  

to  use  in  c o n t i n u o u s   c a s t i n g   as  i t   may  be  u sed   i n  

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

In  c o n t i n u o u s   c a s t i n g ,   m o l t e n   m e t a l   e . g .  

s t e e l   is  p a s s e d   f rom  a  l a d l e   i n t o   a  t u n d i s h   w h i c h  

s e r v e s   to  m a i n t a i n   a  c o n s t a n t   head  of  m o l t e n   m e t a l .  

The  m e t a l   f l o w s   ou t   f rom  t h e   base   of  t he   t u n d i s h  

t h r o u g h   one  or   more  n o z z l e s   i n t o   o n e  o r   m o r e  

c o n t i n u o u s   c a s t i n g   m o u l d s .   The  q u a l i t y   of  t h e  

c a s t   m e t a l ,   w i t h d r a w n   f rom  the   base   of  t he   m o u l d  

as  a  s t r a n d   f o r   s u b s e q u e n t   use  as  b i l l e t s ,   b l o o m s  

or  s l a b s ,   can  be  a d v e r s e l y   a f f e c t e d   by  o x i d e   a n d  

o t h e r   n o n - m e t a l l i c   i n c l u s i o n s   wh ich   may  be  

e n t r a i n e d   i f   t h e   m o l t e n   m e t a l   s t r e a m   is  n o t  



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

l a d l e   and  the   mould  or  m o u l d s .  

A  n u m b e r   of  p r o p o s a l s   have   b e e n  

s u g g e s t e d   in  w h i c h '  t h e   s t r e a m   of  m o l t e n   m e t a l  

f l o w i n g   f rom  t h e   ba se   of  a  l a d l e   is  s u r r o u n d e d  

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

p o u r i n g   t u b e .   Use  of  t h e   t u b e   m i n i m i s e s   t h e  

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

o x y g e n   on  the   m o l t e n   m e t a l ,   s e r v e s   as  a  h e a t  

s h i e l d ,   t h e r e b y   p r o t e c t i n g   o p e r a t i v e s   w o r k i n g  

n e a r   t h e   s t r e a m   of  m o l t e n   m e t a l   f rom  r a d i a n t  

h e a t ,   n o x i o u s   fumes   and  any  s p a r k s   or  s t r a y  

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

u n s h i e l d e d   s t r e a m s .  

M o r e o v e r ,   i n e r t   gas  e . g .   a r g o n   can  be  

p a s s e d   t h r o u g h   t h e   t u b e   a r o u n d   t h e   m o l t e n   m e t a l  

s t r e a m   t h e r e b y   e n h a n c i n g   t he   m i n i m i s a t i o n   o f  

a c c e s s   by  a t m o s p h e r i c   o x y g e n   and  n i t r o g e n   t o  

t he   s t r e a m .  

P o u r i n g   t u b e s   may  be  f o r m e d   f rom  h i g h l y  

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

f u s e d   s i l i c a ,   or  z i r c o n i a   but  t h e s e   a re   v e r y  



c o s t l y   to  p r o d u c e   and  c o n s e q u e n t l y   f o r   e c o n o m i c  

r e a s o n s   t h e i r   use  c a n n o t   a l w a y s   be  j u s t i f i e d .  

A l t e r n a t i v e l y ,   p o u r i n g   t u b e s   have   b e e n  

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

f o r m e d   of  r e f r a c t o r y ,   h e a t - i n s u l a t i n g   m a t e r i a l  

in  t he   fo rm  of  a  t u b e   e n c a s e d   by  t h i n   s h e e t   m e t a l  

e . g .   s t e e l .   T h e s e   p o u r i n g   t u b e s ,   a l b e i t   e x p e n d a b l e  

i . e .   t h e y   have  a  l i m i t e d   u s e f u l   s e r v i c e   l i f e  

e x p e c t a n c y ,   s t i l l   p o s s e s s   s e v e r a l   a d v a n t a g e s  

not  l e a s t   t h e i r   i n i t i a l   low  c o s t ,   e a s e   o f  

m a n u f a c t u r e   and  l o w - d e n s i t y   wh ich   c o n t r i b u t e s   t o  

e a s i e r   h a n d l i n g   d u r i n g   i n s t a l l a t i o n   and  r e m o v a l  

a f t e r   c a s t i n g .   The  o u t e r   c a s i n g   may  be  p r o v i d e d  

w i t h   a  c l o s e   f i t t i n g   p r o t e c t i v e   s l e e v e   of  h e a t -  

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

the   t u b e   w h i c h   in  use  is  c o n t a c t e d   by  the   m o l t e n  

m e t a l   a n d / o r   s l a g   h e l d   in  a  t u n d i s h .  

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

and  low  d e n s i t y   of  t he   e x p e n d a b l e   t u b e s   c o m p a r e d  

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

r e d u c e s   t he   amoun t   of  h e a t   r a d i a t e d   to  t h e  

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

s u p e r - h e a t   a p p l i e d   to  t h e   m o l t e n  m e t a l   i n  t h e   l a d l e  



may  be  r e d u c e d .  

The  o u t e r   p r o t e c t i v e   s l e e v e   is  g e n e r a l l y  

l o c a t e d   at  t h e   l o w e r   end  of  a  p o u r i n g   t u b e   a n d  

e x t e n d s   u p w a r d s   f o r   a  s u f f i c i e n t   l e n g t h   so  as  t o  

p r o j e c t   at  l e a s t   50  mm  above   the   a n t i c i p a t e d   l e v e l  

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

a  t u n d i s h .  

T h i s   s l e e v e   p r o t e c t s   t he   p o u r i n g   t u b e  

f rom  s l a g   a t t a c k   and  t h e   m e t a l   c a s i n g   f r o m  

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

the   m e t a l   c a s i n g   w i l l   m e l t   not   o n l y   b e l o w   t h e  

s u r f a c e   of  t he   m o l t e n   m e t a l   in  t he   t u n d i s h   b u t  

a l s o   f o r   a  d i s t a n c e   of  say  a b o u t   15  to  30  mm 

above   t h e   s l a g / m e t a l   s u r f a c e .   F u r t h e r m o r e   t h e  

m e t a l   c a s i n g   may  m e l t   b e f o r e   s u f f i c i e n t   s i n t e r i n g  

of  t he   r e f r a c t o r y ,   h e a t - i n s u l a t i n g   m a t e r i a l   o f  

t h e   p o u r i n g   t u b e   has  o c c u r r e d   to  s t r e n g t h e n   i t ,  

w i t h   t h e   r e s u l t   t h a t   t h e   t u b e   w i l l   be  weak  a n d  

e x h i b i t   a  t e n d e n c y   to  f r a c t u r e .   If   f o r t u i t o u s l y  

t h e   t u b e   r e m a i n s   i n t a c t ,   t h e   a b s e n c e   of  t h e  

c a s i n g   above   t he   m o l t e n   m e t a l   w i l l   p e r m i t   t h e  

i n g r e s s   of  a i r   due  to  t he   p o r o u s   n a t u r e   of  t h e  

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



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

the   p o u r i n g   t u b e   i . e .   to  p r o t e c t   t he   m o l t e n  

m e t a l   s t r e a m   f rom  a t m o s p h e r i c   o x i d a t i o n .  

H o w e v e r ,   i t   has  been  o b s e r v e d   t h a t   t h e  

p r o t e c t i v e   s l e e v e   may  f a i l   in  s e r v i c e   due  t o  

p r e m a t u r e   c r a c k i n g .   The  c r a c k i n g   g e n e r a l l y  

e x t e n d s   s u b s t a n t i a l l y   a l o n g   t he   l e n g t h   of  t h e  

s l e e v e   and  t e n d s   to  o c c u r   w i t h i n   30  to  40  m i n u t e s  

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

t a k e n   to  c a s t   one  l a d l e   of  m o l t e n   s t e e l .   O n c e  

t he   s l e e v e   has  c r a c k e d   t h e   m o l t e n   m e t a l / s l a g  

a t t a c k s   t h e   m e t a l   c a s i n g   and  may  c a u s e   t h e  

e n t i r e   p o u r i n g   t u b e   to  f a i l .  

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   a  p o u r i n g   t u b e   a s s e m b l y   f o r   use  in  t h e  

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

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

by  a  s h e e t   m e t a l   c a s i n g ,   t h e   c a s i n g   h a v i n g   o v e r  

at  l e a s t   p a r t   of  i t s   l e n g t h   a  p r o t e c t i v e   h e a t -  

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

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

l e a s t   a  p a r t   of  t h e   l e n g t h   of  t he   s l e e v e .  



The  s p a c e   b e t w e e n   t he   s l e e v e   and  t h e  

m e t a l   c a s i n g   is  p r e f e r a b l y   up to   2  mm,  and  i s  

p r e f e r a b l y   w i t h i n   t h a t   p a r t   of  t he   s l e e v e   w h i c h  

is   u p p e r m o s t   in  u s e .   The  p r o t e c t i v e   s l e e v e   may 

be  in  c o n t a c t   w i t h   t h e   m e t a l   c a s i n g   f o r   a t  

l e a s t   a  p a r t   of  t h e   l e n g t h   of  t he   c a s i n g .  

The  p r o t e c t i v e   s l e e v e   may  be  f o r m e d   by  

t h e   w e l l - k n o w n   s l u r r y   m e t h o d s   f rom  a  m i x t u r e   o f  

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

b i n d e r s .   The  p r e f e r r e d   r e f r a c t o r y   f i l l e r  

m a t e r i a l   may  be  s e l e c t e d   f rom  one  or  more  o f  

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

o l i v i n e ,   z i r c o n ,   c h r o m i t e ,   c a l c i n e d   b a u x i t e   o r  

o t h e r   o x i d e s   and  s i l i c a t e s .   The  f i b r o u s  m a t e r i a l  

is  p r e f e r a b l y   one  or  more  of  c a l c i u m   s i l i c a t e  

f i b r e ,   a l u m i n o s i l i c a t e   f i b r e ,   r o c k w o o l   or  s l a g  

w o o l .   The  b i n d e r   is  p r e f e r a b l y   an  o r g a n i c  

b i n d e r   e . g .   a  s y n t h e t i c   r e s i n   b i n d e r   such   a s  

p h e n o l - f o r m a l d e h y d e   r e s i n ,   u r e a - f o r m a l d e h y d e  

r e s i n   or   m i x t u r e s   of  t h e s e .   The  s l e e v e   may  b e  

f o r m e d   such   t h a t   i t   is  more  r e f r a c t o r y   at  t h e  

zone   w h e r e   i t   i s   c o n t a c t e d   by  m o l t e n   s l a g   in  u s e  

in  a  t u n d i s h .  



The  p r o t e c t i v e   s l e e v e   may  have  a  d r e s s i n g  

of  r e f r a c t o r y   p a i n t   or  l i k e   c o a t i n g   to  r e s i s t   t h e  

e r o s i v e   a n d / o r   c h e m i c a l   a t t a c k   f rom  t h e   m o l t e n  

m e t a l   and  a c c o m p a n y i n g   s l a g   h e l d   in  t he   t u n d i s h .  

The  s p a c e   b e t w e e n   t he   p r o t e c t i v e   s l e e v e  

and  t h e   m e t a l   c a s i n g   may  be  f i l l e d   w i t h   a  p r e f o r m e d  

c o m p r e s s i b l e   g a s k e t   or  s l e e v e   f o r m e d   of  e . g .   a 

h i g h l y   f i b r o u s   v e r y   low  d e n s i t y   m a t e r i a l   such  a s  

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

r o c k w o o l ,   s l a g   wool   or  g l a s s   f i b r e .   O p t i o n a l l y ,  

one  or   more  low  d e n s i t y   f i l l e r s   such   as  e x p a n d e d  

p e r l i t e ,   e x p a n d e d   v e r m i c u l i t e ,   or  c a l c i n e d   r i c e  

h u s k s   may  be  used   w i t h   or  w i t h o u t   a  b i n d i n g   a g e n t .  

A l t e r n a t i v e l y ,   t he   p r o t e c t i v e   s l e e v e   may 

be  f o r m e d   at  l e a s t   in  p a r t   as  a  d u p l e x   s t r u c t u r e  

so  as  to  i n c l u d e   t h e   c o m p r e s s i b l e   g a s k e t   or  s l e e v e  

as  t h e   i n n e r m o s t   l a y e r   of  t h e   s t r u c t u r e .   O t h e r  

v a r i a n t s   i n c l u d e   w r a p p i n g   at  l e a s t   p a r t   of  t h e  

m e t a l   c a s i n g   w i t h   h e a t - i n s u l a t i n g   t a p e   or  b l a n k e t  

p r i o r   to  t h e   a d d i t i o n   of  t he   s l e e v e   or   l o o s e l y  

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

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

has  been  l o c a t e d   on  the   p o u r i n g   t u b e .  



The  i n v e n t i o n   is  f u r t h e r   d e s c r i b e d   w i t h  

r e f e r e n c e   to  t he   a c c o m p a n y i n g   d i a g r a m m a t i c  

d r a w i n g s   in  w h i c h :  

F i g u r e   1  is  a  s e c t i o n   t h r o u g h   a 

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

top   p o r t i o n )   of  t h e   i n v e n t i o n   a n d  

F i g u r e   2  is  a  s e c t i o n   t h r o u g h   a 

t a p e r e d   p o u r i n g   t u b e   of  t he   i n v e n t i o n   in  w h i c h  

t h e   p r o t e c t i v e   s l e e v e   has  a  d u p l e x   c o n s t r u c t i o n .  

R e f e r r i n g   to  F i g u r e   1  a  p o u r i n g   t u b e  

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

t u b e   1  e n c a s e d   o v e r   i t s   l e n g t h   by  a  mi ld   s t e e l  

c a s i n g   2.  The  p o u r i n g   t u b e   has  a  f l a r e d   u p p e r  

end  3,  to  mate   w i t h   t h e   o u t l e t   f rom  a  m e t a l l u r g i c a l  

v e s s e l   ( no t   s h o w n ) .   A  h e a t - i n s u l a t i n g   p r o t e c t i v e  

s l e e v e   4  is  l o c a t e d   a r o u n d   the   m e t a l   c a s i n g   in  a 

s p a c e d   a p a r t   r e l a t i o n s h i p   o v e r   p a r t   5  of  t he   l e n g t h  

of  t h e   s l e e v e .  

R e f e r r i n g   to  F i g u r e   2,  a  t a p e r e d   p o u r i n g  

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

m a t e r i a l   t u b e   6  e n c a s e d   o v e r   i t s   l e n g t h   by  a 



m i l d   s t e e l   c a s i n g   7.  The  t u b e   has  a  p l a i n   u p p e r  

end  8  to  l o c a t e   w i t h   the   o u t l e t   f rom  a  l a d l e  

(no t   s h o w n ) .   A  h e a t - i n s u l a t i n g   p r o t e c t i v e   s l e e v e  

9  is  l o c a t e d   a r o u n d   the   m e t a l   c a s i n g   in  a  s p a c e d  

a p a r t   r e l a t i o n s h i p   o v e r   t he   l e n g t h   of  t he   s l e e v e  

by  means   of  t h e   i n n e r   c o m p r e s s i b l e   a l u m i n o -  

s i l i c a t e   f i b r e   l a y e r   1 0 .  

A  p o u r i n g   t u b e   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n   was  used  to  c o n t i n u o u s l y   c a s t   a  l o w -  

c a r b o n   f u l l y   a l u m i n i u m - k i l l e d   s t e e l   at  a  t e m p e r a t u r e  

of  1550°C  f o r   a  d u r a t i o n   of  4  h o u r s .   At  t h e   e n d  

of  t h e   c a s t i n g   s e q u e n c e   no  s i g n i f i c a n t   d e t e r i o r a t i o n  

of  t he   p o u r i n g   t u b e   was  e v i d e n t   and  the   o u t s i d e  

s u r f a c e   of  t he   i m m e r s e d   p o r t i o n   of  the   t u b e  

e x h i b i t e d   minimum  e r o s i o n   i n d i c a t i n g   t h a t   t he   t u b e  

of  t he   p r e s e n t   i n v e n t i o n   wou ld   have   been  c a p a b l e  

of  w i t h s t a n d i n g   an  even  l o n g e r   d u r a t i o n   c o n t i n u o u s  

c a s t i n g   s e q u e n c e .  



1.  A  p o u r i n g   t u b e   f o r   use  in  the   c a s t i n g   o f  

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

t u b e   p o r t i o n   (1,   6)  e n c a s e d   by  a  s h e e t   m e t a l   c a s i n g  

(2,  7),  t he   c a s i n g   h a v i n g   o v e r   at  l e a s t   p a r t   of  i t s  

l e n g t h   a  p r o t e c t i v e   h e a t - i n s u l a t i n g   s l e e v e   (4 ,   9 )  

c h a r a c t e r i s e d   in  t h a t   t he   p r o t e c t i v e   s l e e v e   (4 ,   9 )  

and  t he   m e t a l   c a s i n g   (2,  7)  a r e   s p a c e d   a p a r t   o v e r  

at  l e a s t   a  p a r t   of  t h e   l e n g t h   of  t h e   s l e e v e .  

2.  A  p o u r i n g   t u b e   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 s e d   in  t h a t   o v e r   at  l e a s t   a  p a r t   of  i t s  

l e n g t h   the  p r o t e c t i v e   s l e e v e   (4)  is  in  c o n t a c t  

w i t h   t he   m e t a l   c a s i n g   ( 2 ) .  

3.  A  p o u r i n g   t u b e   a c c o r d i n g   to  e i t h e r   o f  

c l a i m   1  or  c l a i m   2  c h a r a c t e r i s e d   in  t h a t   t h e   p r o t e c t i v e  

s l e e v e   (4,  9)  is  s l u r r y - f o r m e d   f rom  a  m i x t u r e   c o m p r i s i n g  

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

b i n d e r .  

4.  A  p o u r i n g   t u b e   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 s e d   in  t h a t   t he   p r o t e c t i v e   s l e e v e  

(4,  9)  has  a  zone   w h i c h   in  use  is  to  be  c o n t a c t e d   by  



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

r e m a i n d e r   of  t he   p r o t e c t i v e   s l e e v e   (4,  9 ) .  

5.  A  p o u r i n g   t u b e   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 s e d   in  t h a t   t he   p r o t e c t i v e   s l e e v e  

(4,  9)  has  a  c o a t i n g   of  r e f r a c t o r y   p a i n t .  

6.  A  p o u r i n g   t u b e   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 s e d   in  t h a t   t he   s p a c e   b e t w e e n   t h e  

p r o t e c t i v e   s l e e v e   (4,  9)  and  m e t a l   c a s i n g   (2,   7) 

is  f i l l e d   w i t h   a  p r e f o r m e d   c o m p r e s s i b l e   g a s k e t   o r  

s l e e v e .  

7.  A  p o u r i n g   t u b e   a c c o r d i n g   to  c l a i m   6 

c h a r a c t e r i s e d   in  t h a t   t h e   c o m p r e s s i b l e   g a s k e t   o r  

s l e e v e   is  f o r m e d   f rom  one  or  more  of  c a l c i u m   s i l i c a t e  

f i b r e ,   a l u m i n o s i l i c a t e   f i b r e ,   r o c k w o o l ,   s l a g   w o o l  

or  g l a s s   f i b r e .  

8.  A  p o u r i n g   t u b e   a c c o r d i n g   to  e i t h e r   c l a i m   6 

or  c l a i m   7  c h a r a c t e r i s e d   in  t h a t   t he   c o m p r e s s i b l e  

g a s k e t   or  s l e e v e   c o n t a i n s   a  p r o p o r t i o n   of  l o w  

d e n s i t y   f i l l e r   s e l e c t e d   f rom  one  or  more  of  e x p a n d e d  

p e r l i t e ,   e x p a n d e d   v e r m i c u l i t e   or  c a l c i n e d   r i c e   h u s k s .  



9.  A  p o u r i n g   t u b e   a c c o r d i n g   to  any  of  c l a i m s  

6  to  8  c h a r a c t e r i s e d   in  t h a t   t h e   p r o t e c t i v e   s l e e v e  

(4,  9)  and  t h e   c o m p r e s s i b l e   g a s k e t   or   s l e e v e   a r e  

i n t e g r a l .  

10.  A  p o u r i n g   t u b e   a c c o r d i n g   to  any  of  c l a i m s  

1  to  5  c h a r a c t e r i s e d   in  t h a t   t h e   s p a c e   b e t w e e n   t h e  

p r o t e c t i v e   s l e e v e   (4 ,   9)  and  m e t a l   c a s i n g   (2,   7 )  

is   f i l l e d   w i t h   a  h e a t - i n s u l a t i n g   t a p e   or  b l a n k e t  

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

11.  A  p o u r i n g   t u b e   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 s e d   in  t h a t   t he   s p a c e   b e t w e e n   t h e   p r o t e c t i v e  

s l e e v e   (4)  and  m e t a l   c a s i n g   (2)  is  f i l l e d   w i t h  

l o o s e l y   t a m p e d   f i b r e s .  
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