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£*)  Teapot  ladles  and  refractory  tubes  for  use  therein. 

(57)  a  teapot  ladle  having  an  interior  lining  of  low  thermal 
capacity,  low  thermal  conductivity  refractory  material  has  a 
pouring  spout  in  the  form  of  a  refractory  tube  (11  )  fixed  to  the 
interior  lining  below  the  ladle  lip  (2),  and  having  a  inlet  (13)  in 
its  sidewall  at  or  near  its  lower  end  and  open  towards  the 
centre  of  the  ladle  and  an  outlet  (14)  in  its  sidewall  at  or  near 
its  upper  end  and  open  to  the  lip. 
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  A  teapot  ladle  having  an  interior  lining  of  low  thermal 
capacity,  low  thermal  conductivity  refractory  material  has  a 
pouring  spout  in  the  form  of  a  refractory  tube (11)  fixed  to  the 
interior  lining  below  the  ladle  lip  (2),  and  having  a  inlet  (13)  in 
its  sidewall  at  or  near  its  lower  end  and  open  towards  the 
centre  of  the  ladle  and  an  outlet  (14)  in  its  sidewall  at  or  near 
its  upper  end  and  open  to  the  lip. 



T h i s   i n v e n t i o n   r e l a t e s   to  t e a p o t   l a d l e s   f o r  

m o l t e n   m e t a l   and  to  r e f r a c t o r y  t u b e s   f o r   use  t h e r e i n .  

T e a p o t   l a d l e s   a r e   u s u a l l y   f a i r l y   s m a l l   i n  

s i z e ,   made  of  s t e e l ,   a r e   c i r c u l a r   in  c r o s s - s e c t i o n  

and  s l i g h t l y   t a p e r e d   o u t w a r d l y   f rom  t he   b o t t o m   to  t h e  

t o p .   P a r t   of  t h e   u p p e r   r im  of  t h e   l a d l e   u s u a l l y   b u l g e s  

o u t w a r d l y   to  fo rm  a  l i p .   The  l a d l e   is  l i n e d   w i t h   r e -  

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

way  or   s p o u t   e x t e n d i n g   f r o m   t he   c a v i t y   of  t h e   l a d l e   a t  

t h e   b a s e   of  t he   l i n i n g   to  t h e   l i p .   A  p a i r   of  t r u n n i o n s  

is  u s u a l l y   p r o v i d e d   on  t h e   o u t s i d e   w a l l   of  t h e   l a d l e   s o  

t h a t   t h e   l a d l e   can  be  g r i p p e d   a n d  t i l t e d .   When  t he   l a d l e  

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

p a s s a g e w a y   and  is  p o u r e d   ou t   o v e r   t h e   l i p .  

T e a p o t   l a d l e s   of  t h i s   t y p e   s u f f e r   f rom  a  n u m b e r  

of  d i s a d v a n t a g e s .   To  a v o i d   m o l t e n   m e t a l   p o u r e d   i n t o   t h e  

l a d l e   c o o l i n g   e x c e s s i v e l y ,   or   even  f r e e z i n g ,   t h e   i n t e r i o r  

of  t h e   l a d l e   must   be  p r e h e a t e d ,   and  even   t h o u g h   t e a p o t  

l a d l e s   a r e   g e n e r a l l y   of  s m a l l   c a p a c i t y   p r e h e a t i n g   can  t a k e  



an  h o u r   or   more   and  t h e   p r o c e s s   is   no t   o n l y   t i m e - c o n -  

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

A f t e r   t h e   l a d l e   has  been   u s e d   to  ho ld   and  p o u r  

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

or   a t   l e a s t   r e p a i r e d .   In  e i t h e r   c a s e   t h e   work   can  b e  

t i m e - c o n s u m i n g ,   and  t i m e   is  a l s o   w a s t e d   b e c a u s e   of  t h e  

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

f o r   t h e   r e l i n i n g   or   r e p a i r   to  be  d o n e .  

E u r o p e a n   p a t e n t   a p p l i c a t i o n   p u b l i c a t i o n   N o .  

0 0 4 3 6 7 0   d e s c r i b e s   i m p r o v e d   l a d l e s ,   i n c l u d i n g   t e a p o t  

l a d l e s ,   w h i c h   do  no t   s u f f e r   f r o m   t h e   a b o v e   d i s a d v a n t a g e s  

by  h a v i n g   an  i n t e r i o r   l i n i n g   f o r m e d   of  one  or   m o r e  

f l o o r b o a r d s   and  one  or   more  s i d e   b o a r d s ,   t he   b o a r d s  

b e i n g   f o r m e d   of  a  c o m p o s i t i o n   w h i c h   is  r e f r a c t o r y ,   h a s  

r e l a t i v e l y   h i g h   h e a t   i n s u l a t i o n   and  a  r e l a t i v e l y   l o w  

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

In  s u c h   l a d l e s   t he   s p o u t   of  a  t e a p o t   l a d l e   f o r  

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

to  t h e   l i p   may  be  p r o v i d e d   by  i n s e r t i n g   a  b a r r i e r   of  r e -  

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

t h e   l a d l e   and  d o w n w a r d l y   t o w a r d s   t h e   f l o o r   of  t h e   l a d l e  

so  as  to  p r o d u c e   a  gap  b e t w e e n   t h e   b o t t o m   of  t h e   b a r r i e r  

and  t h e   f l o o r .   In  some  i n s t a n c e s   a  s p o u t   p r o d u c e d   i n  



t h i s   way  has   an  e x c e s s i v e l y   l a r g e   c r o s s - s e c t i o n a l   a r e a  

and  i t   is   d i f f i c u l t   to  h o l d   b a c k   s l a g   on  t h e   s u r f a c e  

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

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

A l t e r n a t i v e l y ,   when  s u c h   l a d l e s   have   an  i n t e r -  

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

t e r i o r   l i n i n g   t he   s p o u t   may  be  f o r m e d   by  i n c o r p o r a t i n g  

a  p r e f o r m e d   r e f r a c t o r y   t u b e   w i t h i n   t he   i n t e r m e d i a t e  

l i n i n g .   H o w e v e r ,   f o r m i n g   t h e   s p o u t   in  t h i s   way  i n -  

c r e a s e s   l a d l e   p r e p a r a t i o n   t i m e   and  i t   is   no t   p o s s i b l e  

to  r e p l a c e   t h e   t u b e   w i t h o u t   r e p l a c i n g   at   l e a s t   p a r t   o f  

t h e   i n t e r m e d i a t e   l i n i n g .  

I t   has   now  been   f o u n d   t h a t   f u r t h e r   i m p r o v e -  

m e n t s   in  t e a p o t   l a d l e s   can  be  o b t a i n e d   by  f o r m i n g   t h e  

s p o u t   f r o m   a  r e f r a c t o r y   t u b e   w h i c h   is  f i x e d   to  t h e   i n n e r  

s u r f a c e   of  t h e   i n t e r i o r   l i n i n g .  

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

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

l i p   o v e r   w h i c h   m o l t e n   m e t a l   is  p o u r e d   when  t h e   l a d l e   i s  

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

l a d l e   to  t h e   l i p ,   and  an  i n t e r i o r   l i n i n g   f o r m e d   of  l o w  

t h e r m a l   c a p a c i t y ,   low  t h e r m a l   c o n d u c t i v i t y   r e f r a c t o r y  

m a t e r i a l   w h i c h   when  in  c o n t a c t   w i t h   m o l t e n   m e t a l   p o u r e d  



i n t o   t h e   l a d l e   f o r m s   an  e r o s i o n   r e s i s t a n t   s u r f a c e ,  

in  w h i c h   t h e   s p o u t   is   f o r m e d   by  a  r e f r a c t o r y   t u b e  

f i x e d   to  t h e   l i n i n g   b e l o w   t h e   l i p ,   t h e   t u b e   h a v i n g  

an  i n l e t   a t   o r   n e a r   i t s   l o w e r   end  and  open  t o w a r d s  

t h e   c e n t r e   of  t h e   l a d l e   and  an  o u t l e t   at  or  n e a r   i t s  

u p p e r   end  and  open   to  t h e   l i p .  

A c c o r d i n g   to  a  f u r t h e r   f e a t u r e   of  t h e   i n v e n t i o n  

t h e r e   is  p r o v i d e d   f o r   use   in  a  t e a p o t   l a d l e   a  t u b e   o f  

r e f r a c t o r y   m a t e r i a l   h a v i n g   an  i n l e t   in  i t s   s i d e w a l l   a t  

or  n e a r   one  end  and  an  o u t l e t   in  t he   s i d e w a l l   a t   or   n e a r  

t h e   o t h e r   end  and  on  t h e   s i d e   of  t h e   t u b e   o p p o s i t e   t o  

t h e   i n l e t .  

The  r e f r a c t o r y   t u b e   may  be  made  f r o m   any  s u i t a b l e  

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

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

t h r o u g h   t h e   t u b e .   E x a m p l e s   of  s u i t a b l e   m a t e r i a l s   a r e  

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

b a s e d   on  p a r t i c u l a t e   m a t e r i a l s ,   such   as  a l u m i n a ,   s i l i c a ,  

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

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

l e a s t   55%  by  w e i g h t   a l u m i n a   and  b o n d e d   w i t h   c a l c i u m  

a l u m i n a t e   or   a l u m i n i u m   p h o s p h a t e .   C o m p o s i t i o n s   w h i c h   may  

be  v a c u u m   or   i n j e c t i o n   f o r m e d   to  s h a p e   and  w h i c h   c o n t a i n  

i n o r g a n i c   f i b r e s   s u c h   as  a l u m i n a   f i b r e s   or   a l u m i n o s i l i c a t e  



f i b r e s ,   p a r t i c u l a t e   m a t e r i a l s   s u c h   as  t h o s e   l i s t e d  

a b o v e ,   a  b i n d e r   w h i c h   may  be  i n o r g a n i c   or  o r g a n i c   a n d  

o p t i o n a l l y   an  o r g a n i c   f i b r e   such   as  p a p e r   may  a l s o   b e  

u s e d .   I n o r g a n i c   b i n d e r s   a r e   p r e f e r r e d   b e c a u s e   o r g a n i c  

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

m o l t e n   m e t a l   c o n t a i n e d   in  t h e   l a d l e .   Vacuum  or  i n j e c t i o n  

f o r m e d   f i b r e - c o n t a i n i n g   m a t e r i a l s   have   e x c e l l e n t   h e a t -  

i n s u l a t i o n   p r o p e r t i e s   and  t u b e s   made  f r o m   them  r e q u i r e  

l i t t l e   or  no  p r e h e a t i n g   b e f o r e   l a d l e s   a r e   f i l l e d   w i t h  

m o l t e n   m e t a l .  

The  t u b e   may  be  of  any  c r o s s - s e c t i o n a l   s h a p e  

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

f i x i n g   a g a i n s t   t he   i n t e r i o r   l i n i n g   of  t h e   l a d l e .  

P r e f e r a b l y   t h e   t u b e   is   of  e s s e n t i a l l y   s e m i - c i r c u l a r   o r  

e s s e n t i a l l y   e l l i p t i c a l   c r o s s - s e c t i o n   so  t h a t   t h e   s i d e  

of  t h e   t u b e   w h i c h   is  in  c o n t a c t   w i t h   t h e   l i n i n g   is  f l a t  

in  o r d e r   to  e n s u r e   a  l a r g e   a r e a   of  c o n t a c t   b e t w e e n   t h e  

two  and  a  b e t t e r   f i t .   The  ends   of  t h e   t u b e   may  be  o p e n  

or  c l o s e d .  

The  t u b e   may  be  f i x e d   to  t h e   l i n i n g   u s i n g   a 

m a t e r i a l   s u c h   as  a  r e f r a c t o r y   c e m e n t   or  t he   t u b e   a n d /  

or  t h e   l i n i n g   may  be  p r o v i d e d   w i t h   means   f o r   m e c h a n i c a l l y  

l o c a t i n g   and  f i x i n g   t h e   t u b e   in  t he   d e s i r e d   p o s i t i o n .  



For   e x a m p l e   when  a  t u b e   h a v i n g   a  f l a t   o u t l e t  

s i d e   is   u s e d   t h e   i n t e r i o r   l i n i n g   b e l o w   t h e   l i p   m a y  

have   a  c h a n n e l   i n t o   w h i c h   t h e   t u b e   may  be  f i t t e d .  

In  a n o t h e r   e m b o d i m e n t   t h e   t u b e   has  one  o r  

more   s m a l l   c a v i t i e s   in  t h e   o u t e r   s i d e w a l l   a d j a c e n t   t o  

t h e   l i n i n g   f rom  e a c h   of  w h i c h   e x t e n d s   a t   l e a s t   o n e  

g r o o v e   to  t he   edge   of  t h a t   s i c e w a l l .   A  s i m i l a r   n u m b e r  

of  s m a l l   c a v i t i e s   a r e   p r o v i d e d   a t   c o r r e s p o n d i n g   l o c a -  

t i o n s   in  t he   l i n i n g .   When  m o l t e n   m e t a l   f i l l s   the   l a d l e ,  

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

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

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

l o c k   t h e   t u b e   in  e n g a g e m e n t   w i t h   t h e   l i n i n g .  

In  a n o t h e r   e m b o d i m e n t   i n s t e a d   of  h a v i n g   c a v i t i e s  

and  g r o o v e s   in  t h e   w a l l   a d j a c e n t   to  t h e   l i n i n g   the   t . u b e  

may  have  one  or   more   a p e r t u r e s   w h i c h   a l i g n   w i t h   c o r r e s -  

p o n d i n g   s m a l l   c a v i t i e s   in  t h e   l i n i n g .   When  m o l t e n   m e t a l  

f i l l s   t he   l a d l e   and  p a s s e s   u p w a r d s   t h r o u g h   the   t u b e   a 

s m a l l   amoun t   p a s s e s   t h r o u g h   t h e   a p e r t u r e s   in  t he   t u b e  

i n t o   t he   c a v i t i e s   in  t h e   l i n i n g ,   and  on  s o l i d i f i c a t i o n  

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

S i n c e   t h e   s i d e w a l l   of  t h e   l a d l e - t a p e r s   s l i g h t l y  

o u t w a r d l y   f rom  b o t t o m   to  t op   i t   is  p r e f e r r e d   t h a t   t h e  



i n l e t   end  of  t h e   t u b e   s l o p e s   s l i g h t l y   u p w a r d l y   f rom  t h e  

edge   on  t h e   i n l e t   s i d e   of  t he   t u b e   to  t h e   edge   on  t h e  

o u t l e t   s i d e   so  t h a t   t h e   s i d e   of  t he   t u b e   w h i c h   is  t o  

be  in  c o n t a c t   w i t h   t h e   l i n i n g   w i l l   do  so  a l o n g   t h e  

w h o l e   l e n g t h   of  t h e   t u b e .  

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

i t   may  a l s o   be  d e s i r a b l e   to  e n g a g e   t h e   l o w e r   end  of  t h e  

t u b e   w i t h   a  ; l o o r b o a r d ,   and  t h i s   is  p r e f e r a b l y   done  by  

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

l o w e r   end  of  t h e   t u b e   in  t h e   r e c e s s .   A l t e r n a t i v e l y   w h e n  

t h e   b o t t o m   end  of  t h e   t u b e   is   open  t he   f l o o r b o a r d   may 

have  an  u p s t a n d i n g   b o s s   and  t he   end  of  t h e  t u b e   may  b e  

f i t t e d   o v e r   t h e   b o s s .  

I t   may  a l s o   be  d e s i r a b l e   to  p r o v i d e   a d d i t i o n a l  

s u p p o r t   f o r   t h e   u p p e r   end  of  t h e   t u b e   and  t h i s   may  b e  

done  by  means   of  a  r e f r a c t o r y   b o a r d ,   f o r   e x a m p l e   a 

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

t u b e   and  on  t he   t op   of  t h e   l i n i n g   in  t h e   l i p   p o r t i o n   o f  

t h e   l a d l e .  

The  l i n i n g   m a t e r i a l   and  t he   c o n s t r u c t i o n   of  t h e  

l i n i n g   s y s t e m   may  be  as  d e s c r i b e d   in  E u r o p e a n   p a t e n t  

a p p l i c a t i o n   p u b l i c a t i o n   No.  0 0 4 3 6 7 0 .  

The  i n t e r i o r   l i n i n g   may  be  f o r m e d   f o r   e x a m p l e  



as  one  p i e c e   or   t h e   s i d e w a l l s   of  t he   l a d l e ,   a p a r t   f r o m  

t h e   l i p   p o r t i o n ,   may  be  l i n e d   w i t h   a  b o a r d   w h i c h   i s  

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

can  be  w r a p p e d   a r o u n d   to  f i t   t h e   c o n t o u r   of  t he   l a d l e .  

A  wedge   s h a p e d   b o a r d   is  t h e n   p u s h e d   b e t w e e n   t h e   e n d s  

of  t h e   s e g m e n t e d   b o a r d   to  l i n e   t h e   l i p   p o r t i o n ,   a n d  

h o l d   t h e   w h o l e   l i n i n g   in  p l a c e .  

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

t h e   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  is   a  p l a n   v i ew   of  a  t e a p o t   l a d l e   a c c o r d -  

ing  to  t h e   i n v e n t i o n ,  

F i g u r e   2  is  a  v e r t i c a l   s e c t i o n a l   v iew  of  p a r t   o f  

t h e   l a d l e   of  F i g u r e   1  a n d  

F i g u r e   3  i s   an  i s o m e t r i c   v i ew  s h o w i n g   t h e   t u b e  

in  i s o l a t i o n .  

R e f e r r i n g   to  t h e   d r a w i n g s   a  t e a p o t   l a d l e   c o n s i s t s  

of  a  m e t a l   s h e l l   1  of  e s s e n t i a l l y   c i r c u l a r   c r o s s - s e c t i o n  

t a p e r i n g   s l i g h t l y   o u t w a r d l y   f rom  b o t t o m   to  top   and  h a v -  

ing   a  l i p   2  f o r   p o u r i n g   m o l t e n   m e t a l .   The  f l o o r   3 

( f i g u r e   2)  and  t h e   w a l l   4  of  t h e   l a d l e   a r e   l i n e d   w i t h   a n  



i n t e r m e d i a t e   l i n i n g   5  of  c a s t ,   rammed  or   v i b r a t e d   r e -  

f r a c t o r y   m a t e r i a l .   A  f l o o r b o a r d   6  of  low  t h e r m a l  

c a p a c i t y ,   low  t h e r m a l   c o n d u c t i v i t y   r e f r a c t o r y   m a t e r -  

i a l   and  h a v i n g   a  r e c e s s   7  is   p l a c e d   o n  

t h e   i n t e r m e d i a t e   l i n i n g   5  on  t h e   f l o o r   3  of  t h e   l a d l e  

so  t h a t   t h e   r e c e s s   7  is  in  t h e   r e g i o n   of  t h e   f l o o r   3 

b e l o w   t h e   l i p   2.  A  w a l l   b o a r d   8  made  up  of  i n t e r -  

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

to  t h a t   of  f l o o r b o a r d   6  is  w r a p p e d   w i t h i n   t he   i n t e r -  

m e d i a t e   l i n i n g   5.  A  w e d g e - s h a p e d   b o a r d   9  of  s i m i l a r  

m a t e r i a l   to  t h a t   of  b o a r d   6  is   w e d g e d   b e t w e e n   t h e   e n d s  

of  t h e   s e g m e n t e d   b o a r d   8  u n t i l   t h e   w e d g e - s h a p e d   b o a r d  

9  i s   b e l o w   t h e   l i p   2.  As  shown  in  F i g u r e   2  t h e   e n d s  

of  t h e   b o a r d   6  and  t he   s i d e s   of  t h e   b o a r d   9  a r e   i n c l i n e d  

in  c o m p l e m e n t a r y   f a s h i o n   f o r   a  w e d g i n g   f i t .   The  w e d g e -  

s h a p e d   b o a r d   9  has  two  v e r t i c a l l y   s p a c e d   a p a r t   c a v i t i e s  

10,  e a c h   1 . 2 5   cm  in  d i a m e t e r   and  1 . 2 5   cm  deep   in  i t s .  

m a j o r   f a c e   w h i c h   is  not   in  c o n t a c t   w i t h   t h e   i n t e r m e d i a t e  

l i n i n g   5.  A  t u b e   11  of  c a s t   a l u m i n a   or  o t h e r   s u i t a b l e  

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

t h e   w e d g e - s h a p e d   b o a r d   9.  The  t u b e   11  has  a  p a s s a g e w a y  

12  w h i c h   c o m m u n i c a t e s   w i t h   an  i n l e t   13  in  t h e   s i d e w a l l  

of  t h e   t u b e   n e a r   t he   l o w e r   end ,   and  w i t h   an  o u t l e t   14 

w h i c h   in  use   is  open  to  t h e   l i p   2  of  t he   l a d l e .   T h e  

s i d e w a l l   of  t he   t u b e   11  a d j a c e n t   to  t h e   s i d e w a l l   of  t h e  



i n t e r i o r   l i n i n g   has   two  1 . 2 5   cm  d i a m e t e r   v e r t i c a l l y  

s p a c e d   c a v i t i e s   15,  c o n n e c t e d   by  g r o o v e s   16,  5  mm 

w i d e ,  t o   t h e   edge   of  t h e   w a l l ,   and  t h e s e   a r e   a l i g n e d   w i t h  

t h e   1 . 2 5   cm  d i a m e t e r   c a v i t i e s   10  in  t h e   w e d g e - s h a p e d  

b o a r d   9.  The  c l o s e d   l o w e r   end  of  t h e   t u b e   11  is  i n s e r t e d  

in  t h e   r e c e s s   7  in  t h e   b o a r d   6  and  t he   u p p e r   end  may  b e  

s u p p o r t e d   by  means   of  a  t op   b o a r d   ( n o t   shown)   w h i c h   f i t s  

o v e r   t h e   t u b e   and  b e t w e e n   t h e   w e d g e - s h a p e d   b o a r d   9  a n d  

t he   w a l l   b o a r d   5 .  

The  l a d l e   was  u s e d   to  h o l d   and  c a s t   m o l t e n   s t e e l .  

When  t h e   l a d l e   was  f i l l e d   s t e e l   e n t e r e d   t h e   p a s s a g e w a y  

12  of  t h e   t u b e   11  and  a  s m a l l   q u a n t i t y   f l o w e d   a l o n g   t h e  

g r o o v e s   16  i n t o   t h e   c a v i t i e s   10  in  t h e   w e d g e - s h a p e d  

b o a r d   9  and  i n t o   t h e   c a v i t i e s   15  in  t h e   t u b e   11  w h e r e   i t  

s o l i d i f i e d   t h u s   l o c k i n g   t h e   t u b e   in  p o s i t i o n   and  h o l d i n g  

i t   f i r m   w h i l e   t h e   l a d l e   was  e m p t i e d .  



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

(1)  h a v i n g   a  l i p   (2)  o v e r   w h i c h   m o l t e n   m e t a l   is   p o u r e d  

when  the   l a d l e   is   t i l t e d ,   a  s p o u t   e x t e n d i n g   f r o m   n e a r  

t he   base   of  t h e   l a d l e   to  t he   l i p ,   and  an  i n t e r i o r   l i n -  

ing  f o r m e d   of  low  t h e r m a l   c a p a c i t y ,   low  t h e r m a l   c o n d u c -  

t i v i t y   m a t e r i a l   w h i c h   when  in  c o n t a c t   w i t h   m o l t e n   m e t a l  

c o n t a i n e d   in  t h e   l a d l e   f o r m s   an  e r o s i o n   r e s i s t a n t   s u r -  

f a c e   c h a r a c t e r i s e d   in  t h a t   t he   s p o u t   i s   f o r m e d   by  a  r e -  

f r a c t o r y   t u b e   (11 )   f i x e d   to  the   l i n i n g   b e l o w   t h e   l i p ,  

the   t u b e   h a v i n g   an  i n l e t   (13)  in  i t s   s i d e w a l l   at  or   n e a r  

i t s   l o w e r   end  and  o p e n   t o w a r d s   t h e   c e n t r e   of  t he   l a d l e  

and  an  o u t l e t   ( 14 )   in   i t s   s i d e w a l l   at  or   n e a r   i t s   u p p e r  

end  and  open  to  t h e   l i p .  

2.  A  t e a p o t   l a d l 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   the   t u b e   ( 1 1 )   is  f i x e d   to  t he   l i n i n g   by  means   o f  

a  r e f r a c t o r y   c e m e n t .  

3.  A  t e a p o t   l a d l 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   t he   o u t l e t   s i d e w a l l   of  t he   t u b e   (11)   is  f l a t  

and  the  t u b e   is   f i t t e d   i n t o   a  c h a n n e l   in  t h e   l i n i n g .  



4.  A  t e a p o t   l a d l e   a c c o r d i n g   to   any  of  c l a i m s   1 

to  3  c h a r a c t e r i s e d   in  t h a t   t h e   l o w e r   end  of  t h e   t u b e  

(11)   is   i n s e r t e d   in  a  r e c e s s   (7)  in  t h e   l i n i n g   on  t h e  

f l o o r   (3)  of  t he   l a d l e .  

5.  A  t e a p o t   l a d l e   a c c o r d i n g   to  any  of  c l a i m s   1 

to  4  c h a r a c t e r i s e d   in  t h a t   t h e   u p p e r   end  of  t h e   t u b e  

is  s u p p o r t e d   by  a  r e f r a c t o r y   b o a r d   s h a p e d   to  f i t  

a r o u n d   t h e   t u b e   and  on  t h e   t o p   of  t h e   l i n i n g   in  t h e  

l i p   o o r t i o n   of  t he   l a d l e .  

6.  A  r e f r a c t o r y   t u b e   f o r   use  in  t h e   t e a p o t   l a d l e  

of  c l a i m   1  c h a r a c t e r i s e d   in  t h a t   t h e   t u b e   has   an  i n l e t  

(13)   in  i t s   s i d e w a l l   a t   or   n e a r   one  end  and  an  o u t l e t  

(14)   in  i t s   s i d e w a l l   a t   or   n e a r   i t s   o t h e r   end  and  o n  

t h e   s i d e   of  t h e   t u b e   o p p o s i t e   to  t h e   i n l e t .  

7.  A  r e f r a c t o r y   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   t u b e   is  of  e s s e n t i a l l y   s e m i - c i r c u l a r  

o r   e s s e n t i a l l y   s e m i - e l l i p t i c a l   c r o s s - s e c t i o n .  

8.  A  r e f r a c t o r y   t u b e   a c c o r d i n g   to  c l a i m   6  or  7 

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

s l i g h t l y   u p w a r d l y   f r o m   t h e   edge   on  t h e   i n l e t   s i d e   t o  

t h e   e d g e   on  t he   o u t l e t   s i d e .  



9.  A  r e f r a c t o r y   t u b e   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 s e d   in  t h a t   t h e   t u b e   has  one  or   more  s m a l l  

c a v i t i e s   (15)   in  t h e   e x t e r i o r   of  t h e   f l a t   s i d e w a l l  

f r o m   e a c h   of  w h i c h   e x t e n d s   at  l e a s t   one  g r o o v e   ( 1 6 )  

to  t h e   edge   of  t h a t   s i d e w a l l .  

10.  A  r e f r a c t o r y   t u b e   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 s e d   in  t h a t   t he   t u b e   has  one  or   more  s m a l l  

a p e r t u r e s   in  t h e   f l a t   s i d e w a l l .  
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