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/-i  WHUUUUU9  miiiauo  is  dirdiiyeu  10  neat  a  siacK  or  metal 
containers  (10)  which  are  displaced  vertically  through  the 
furnace  (15);  the  containers  (10)  can  be  heated  to  very  high 
temperatures.  The  furnace  has  a  gas  manifold  (18)  extending 
vertically  upwardly  within  the  furnace  (15)  and  adapted  to 
engage  with  gas  discharge  pipes  (11)  from  the  containers  in 
the  stack.  Each  container  is  supported  on  a  support  base 
which  can  be  engaged  and  supported  by  a  forked  manipula- 
tor  (24)  and  also  by  a  jack  (23)  located  below  the  furnace  (15) 
for  lifting  the  stack  of  metal  containers.  The  apparatus  can  be 
used  for  sintering  thin-walled  metal  containers  containing 
cold  compacted  ceramic  powder  and  radioactive  waste  and 
can  also  be  used  for  preheating  containers  such  as  bellows 
containers  for  use  in  hot  pressing  operations,  wherein  radio- 

 ̂ active  waste  is  immobilised  in  a  matrix  of  ceramic  powder  or 
J  metal  powder  located  within  the  container. 

5 
t  

4 

5 

L 
J 

uyuon  r  riming  company  LKJ. 



0 2 3 0 7 4 0  

A  - 

CONTAINER  HEATING  ARRANGEMENTS 
The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  t h e   h e a t i n g   o f  

c o n t a i n e r s   and  is   more  p a r t i c u l a r l y   c o n c e r n e d   w i t h   t h e  
h e a t i n g   of  h e a t   r e s i s t a n t   m e t a l   c o n t a i n e r s   c a r r y i n g   s u p p l y  
m a t e r i a l   i n c o r p o r a t i n g   r a d i o a c t i v e   w a s t e   and  a d a p t e d   to  b e  
i m m o b i l i s e d   in  t he   c o n t a i n e r   f o r   s u b s e q u e n t   l o n g   t e r m  
s t o r a g e .   For   e x a m p l e ,   t h e   c o n t a i n e r s   may  c o n t a i n  
s y n t h e t i c   r o c k   p r e c u r s o r   i m p r e g n a t e d   w i t h   h i g h   l e v e l  
r a d i o a c t i v e   w a s t e .   H o w e v e r ,   t h e   i n v e n t i o n   may  be  a p p l i e d  

0  to  o t h e r   a r r a n g e m e n t s   i n v o l v i n g   o t h e r   f o r m s   of  s u p p l y  
m a t e r i a l   s u c h   as  m e t a l   p o w d e r   and  c e r a m i c   p o w d e r s  
g e n e r a l l y .   T h i s   s p e c i f i c a t i o n   w i l l   d e s c r i b e   t h e   p r e s e n t  
i n v e n t i o n   w i t h   p a r t i c u l a r   r e f e r e n c e   to  t h e   i m m o b i l i s a t i o n  
of  h i g h   l e v e l   r a d i o a c t i v e   w a s t e   in  w h i c h   t h e   u t m o s t   s a f e t y  

5  of  s t o r a g e   is   r e q u i r e d ;   h o w e v e r ,   i t   w i l l   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   may  be  a p p l i e d   to  o t h e r   f o r m s   of  w a s t e  
i f   d e s i r e d .  

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

0  c o m p r e s s e d   a t   h i g h   t e m p e r a t u r e   f o r   an  e x t e n d e d   p e r i o d   o f  
t i m e   so  t h a t   t h e   v o l u m e   of  t h e   c o n t a i n e r   s u b s t a n t i a l l y  
r e d u c e s   and  t h e   c o n t e n t s   d e n s i f y .   When  t h e   s u p p l y  
m a t e r i a l   c o m p r i s e s   a  c e r a m i c   p o w d e r   f o r   f o r m i n g   s y n t h e t i c  
r o c k ,   t h e   r a d i o a c t i v e   w a s t e   m a t e r i a l   is   i m m o b i l i s e d   in  t h e  

5  s y n t h e t i c   r o c k   w h i c h   has   a  d e n s i t y   c l o s e   to  i t s   m a x i m u m  
t h e o r e t i c a l   d e n s i t y .  

The  p r e s e n t   a p p l i c a n t s   h a v e   made  p a t e n t   a p p l i c a t i o n s  
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in  r e s p e c t   of  s e l e c t e d   s y n t h e t i c   r o c k   m a t e r i a l s   f o r  

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

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

r o c k   in   c o n t a i n e r s .   E x a m p l e s   of  t h e s e   p r o c e s s e s   a r e  

5  d e s c r i b e d   in   A u s t r a l i a n   p u b l i s h e d   p a t e n t   s p e c i f i c a t i o n s  

AU  B  6 5 1 7 6 / 8 0   ( 5 3 1 . 2 5 0 )   and  AU  B  7 2 8 2 5 / 8 2   ( 5 2 4 , 8 8 3 )   and  i n  

t h e   p r i o r   a r t   r e f e r r e d   to   t h e r e i n .   T h e s e   p r o c e s s e s   a r e  

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

c y l i n d r i c a l   f o r m   w i t h   f l a t   end  w a l l s   and  a  b e l l o w s   l i k e  

10  f o r m a t i o n   in   t h e   s i d e   w a l l .   The  c o n t a i n e r   u n d e r g o e s   h o t  

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

b e l l o w s   - l i k e   c o n s t r u c t i o n   of  t h e   w a l l   r e s i s t i n g   g r o s s  

o u t w a r d   d e f o r m a t i o n .  

O t h e r   known  p r o c e s s e s   c o n c e r n   ho t   i s o s t a t i c   p r e s s i n g  

15  of  s y n t h e t i c   r o c k .   In  s u c h   p r o c e s s e s   t h e   h i g h   p r e s s u r e  

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

a r o u n d   t h e   c o n t a i n e r -  

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

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

20  1050  to  1 2 6 0 ° C ,   p r e s s u r e s   in  t h e   r a n g e   5  to   30  MPa  a n d  

p r e s s i n g   t i m e s   in   t h e   r a n g e   1  to   3  h o u r s .   H o w e v e r ,   t h e  

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

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

c o n t a i n e r   and  i t s   c o n t e n t s   b e f o r e   t h e   ho t   p r e s s i n g   s t e p  

25  can   c o m m e n c e   and  t y p i c a l l y   t h e   p r e   h e a t i n g   t i m e   w i l l   b e  

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

p r e s s i n g   s t e p .  

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

r a d i o a c t i v e   w a s t e   m u s t   be  c o n d u c t e d   in  an  a c t i v e   c e l l  

30  w h i c h   i s   a  v e r y   e x p e n s i v e   c a p i t a l   s t r u c t u r e .   H y d r a u l i c  

p r e s s e s   s u i t a b l e   f o r   h o t   u n i a x i a l   p r e s s i n g   of  b e l l o w s   l i k e  

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

a p p a r a t u s   f o r   a  h o t   i s o s t a t i c   p r o c e s s   is   even   more   c o m p l e x  

and  b u l k y .   T h e r e f o r e ,   to  m a x i m i s e   p l a n t   t h r o u g h p u t   i t   i s  

35  d e s i r a b l e   to  m i n i m i s e   t h e   r e s i d e n c e   t i m e   of  a  c o n t a i n e r   i n  

t h e   p r e s s   a p p a r a t u s   of  w h i c h e v e r   t y p e   is  c h o s e n ,   and  i n  

one  a s p e c t   t h e   p r e s e n t   i n v e n t i o n   is   c o n c e r n e d   w i t h   a n  
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e f f e c t i v e   p r e   h e a t i n g   a r r a n g e m e n t   s u i t a b l e   f o r   any  h o t  
p r e s s i n g   p r o c e s s   ( i n c l u d i n g   h o t   i s o s t a t i c   p r e s s i n g )  
i n v o l v i n g   r a d i o a c t i v e   w a s t e   c o n t a i n i n g   s u p p l y   m a t e r i a l   i n  
a  h e a t   r e s i s t e n t   m e t a l   c o n t a i n e r .   In  a n o t h e r   a s p e c t   t h e  

5  i n v e n t i o n   can   be  u s e d   in  a  s i n t e r i n g   p r o c e s s .  
The  h e a t   r e s i s t e n t   m e t a l   c o n t a i n e r s   p r e v i o u s l y  

p r o p o s e d   h a v e   r e l a t i v e l y   t h i n   w a l l s   and  even   t h e   m o s t  
s u i t a b l e   m e t a l s   a v a i l a b l e   have   r e l a t i v e l y   low  s t r e n g t h   a t  
t h e   t e m p e r a t u r e s   a p p r o a c h i n g   and  in  t h e   r a n g e   a p p l i c a b l e  

LO  to  p r o c e s s e s   w i t h   w h i c h   t h e   p r e s e n t   i n v e n t i o n   i s  
c o n c e r n e d .   T h i s   i s   s p e c i a l l y   t h e   c a s e   w h e r e   t h e   i n v e n t i o n  
is   a p p l i e d   to  s y n t h e t i c   r o c k   p r e s s i n g   o p e r a t i o n s .   T h e r e  
is  t h e r e f o r e   an  i n t r i n s i c   m e c h a n i c a l   h a n d l i n g   p r o b l e m   f o r  
h e a t e d   c o n t a i n e r s ,   and  b e a r i n g   in  mind  t h e   e x t r e m e l y   h i g h  

.5  r e l i a b i l i t y   r e q u i r e d   f o r   an  a c t i v e   c e l l   o p e r a t i o n ,   t h e r e  
has   been   d i f f i c u l t y   in   c o n c e i v i n g   an  a p p a r a t u s   and  p r o c e s s  
f o r   e f f e c t i v e   h e a t i n g   and  h a n d l i n g   of  c o n t a i n e r s .  

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

0  c o n t a i n e r s   h a v i n g   t h e r e i n   s u p p l y   m a t e r i a l   i n c o r p o r a t i n g  
r a d i o a c t i v e   w a s t e ,   e a c h   c o n t a i n e r   h a v i n g   a  gas   d i s c h a r g e  
p i p e   and  b e i n g   a r r a n g e d   to  be  s u p p o r t e d   on  a  r i g i d   s u p p o r t  
b a s e   w h i c h   p e r m i t s   m e c h a n i c a l   h a n d l i n g   of  t h e   b a s e   a n d  
c o n t a i n e r ,   t h e   m e c h a n i c a l   h a n d l i n g   i n c l u d i n g   t h e   f o r m a t i o n  

5  of  a  s t a c k   of  c o n t a i n e r s   e a c h   s u p p o r t e d   on  r e s p e c t i v e  
r i g i d   s u p p o r t   b a s e s ,   t h e   a p p a r a t u s   c o m p r i s i n g  

( i )   a  f u r n a c e   h a v i n g   an  u p w a r d l y   e x t e n d i n g   f u r n a c e  
p a t h   and  a d a p t e d   to  h e a t   t he   m e t a l   c o n t a i n e r s   in  a  s t a c k  
d u r i n g   t h e i r   r e s i d e n c e   t i m e   in  t h e   h e a t i n g   zone   of  t h e  

0  f u r n a c e   to  t e m p e r a t u r e s   s u i t a b l e   f o r   t h e   f o r m a t i o n   of  a 
d e n s e   m a t r i x   of  t h e   s u p p l y   m a t e r i a l   in  t h e   c o n t a i n e r s ,  
w h e r e b y   t h e   r a d i o a c t i v e   w a s t e   i s   i m m o b i l i s e d   in  t h e  
c o n t a i n e r s ,   t h e   f u r n a c e   p a t h   b e i n g   of  a  l e n g t h   s u f f i c i e n t  
to  a c c o m m o d a t e   t h e   s t a c k   c o m p r i s i n g   s e v e r a l   c o n t a i n e r s .  

 ̂ ( i i )   a  gas   c o l l e c t i o n   s y s t e m   c o m p r i s i n g   a  m a n i f o l d  
a d a p t e d   to  c o n n e c t   w i t h   t he   gas   d i s c h a r g e   p i p e s   of  e a c h   o f  
t h e   c o n t a i n e r s   l o c a t e d   in  t he   f u r n a c e   and  to  r e m a i n  

i O O S / S B  



V  b  O  w  I  t w  

-  4 

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

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

c o n t a i n e r s   a r e   c o l l e c t e d ,   t h e   gas   c o l l e c t i o n   s y s t e m  

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

m a n i f o l d   and  a d a p t e d   to  be  c o n n e c t e d   to   a  gas   t r e a t m e n t  

s y s t e m ,  

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

c o n t a i n e r s   in   t h e   f u r n a c e ,  

( i v )   m e a n s   f o r   l i f t i n g   a  new  c o n t a i n e r   f r o m   b e l o w   t h e  

0  f u r n a c e   to   a b u t   and  s u p p o r t   t h e   s t a c k   of  c o n t a i n e r s   in   t h e  

f u r n a c e   and  f o r   r a i s i n g   t h e   s t a c k   of  c o n t a i n e r s   t o  

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

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

t h e   h e a t i n g   z o n e   of  t h e   f u r n a c e ,  

5  (v)   m e a n s   f o r   d i s e n g a g i n g   t h e   h o l d i n g   m e a n s   d u r i n g  

l i f t i n g   of  t h e   s t a c k   of  c o n t a i n e r s ,   a n d  

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

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

and  i t s   r e m o v a l   by  e n g a g e m e n t   of  m o v i n g   m e a n s   w i t h   t h e  

»0  s u p p o r t   b a s e   a s s o c i a t e d   w i t h   t h e   u p p e r m o s t   c o n t a i n e r .  

Use  of  t h e   i n v e n t i o n   can   p e r m i t   an  e f f i c i e n t   and  c o s t  

e f f e c t i v e   p r o c e s s   to   be  c o n s t r u c t e d   and  o p e r a t e d   in   a n  

a c t i v e   c e l l .   By  v i r t u e   of  t h e   r i g i d   s u p p o r t   b a s e   f o r   e a c h  

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

25  when   t h e   c o n t a i n e r   i s   h e a t e d   and  v e r y   r e l i a b l e   t r a n s f e r   i s  

p r o v i d e d .   F u r t h e r m o r e ,   u s e   of  t h e   i n v e n t i o n   d e a l s   w i t h  

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

c o n t a i n e r ;   t h e s e   g a s e s   may  i n c l u d e   n o x i o u s   g a s e s   and  m i n o r  

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

30  of  t h e   h i g h   l e v e l   w a s t e .   The  g a s e s   m u s t   be  c o l l e c t e d   a n d  

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

in  a  r e l a t i v e l y   s i m p l e   m a n n e r   w i t h   low  m a i n t e n a n c e  

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

35  m a n i p u l a t o r s .   The  a p p a r a t u s   and  p r o c e s s   can   be  c o n f i n e d  

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

t e r m s   of  c a p i t a l   c o s t s .   Mos t   i m p o r t a n t l y ,   h o w e v e r ,   t h e  
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i n v e n t i o n   p e r m i t s   a  p r o c e s s   to  be  i m p l e m e n t e d   in  w h i c h  

s a f e   and  r e l i a b l e   c o n t a i n m e n t   of  t h e   m a t e r i a l   can   b e  

p r o v i d e d   . 
One  a p p l i c a t i o n   of  t h e   i n v e n t i o n   i s   to  p r o v i d e   a 

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

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

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

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

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

10  1 . 2 0 0 ° C .   S i n t e r i n g   is   a  p r o c e s s   w h e r e   u n d e r   e l e v a t e d  

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

i m m o b i l i s e d .   An  i m p o r t a n t   a p p l i c a t i o n   of  t h e   i n v e n t i o n   i s  

to  t h e   c a s e   w h e r e   t h e   w a s t e   i s   h i g h   l e v e l   w a s t e   in   w h i c h  

15  v o l a t i l e   c o m p o n e n t s   a t   t h e   o p e r a t i n g   t e m p e r a t u r e s   mus t   b e  

p r o c e s s e d .   T h e s e   c o m p o n e n t s   s u c h   as  c e s i u m   and  r u t h e n i u m  

can  be  e f f e c t i v e l y   h a n d l e d   w i t h   an  a p p a r a t u s   a c c o r d i n g   t o  
t h e   i n v e n t i o n   as  d e s c r i b e d   a b o v e .  

A n o t h e r   a p p l i c a t i o n   of  t h e   i n v e n t i o n   i s   to   t h e   u s e   o f  

20  t h e   a p p a r a t u s   f o r   p r e - h e a t i n g   c o n t a i n e r s   f o r   s u b s e q u e n t  

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

c y l i n d r i c a l   f o r m   w i t h   a  b e l l o w s   l i k e   f o r m a t i o n   in   t h e   s i d e  

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

c o n t a i n e r s   in  t h e   ho t   i s o s t a t i c   p r e s s i n g   p r o c e s s .  
25  Yet   a n o t h e r   u s e   of  t h e   a p p a r a t u s   e m b o d y i n g   t h e  

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

c y l i n d r i c a l   f o r m   h a v i n g   a  b e l l o w s   l i k e   s i d e   w a l l   and  w h i c h  

a r e   a d a p t e d   to  be  s u b j e c t e d   to   ho t   u n i a x i a l   p r e s s i n g .  

P r o c e s s e s   u s i n g   t he   i n v e n t i o n   may  i n c l u d e   t h e   u se   o f  

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

may  i n c l u d e   t h e   u se   of  a  m e t a l   p o w d e r   s u c h   as  c o p p e r  
p o w d e r   to   f o rm  a  d e n s e   m a t r i x   s u r r o u n d i n g   a n d  

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

c o u l d   be  c o n c e n t r a t e d   h i g h   - l e v e l   r a d i o a c t i v e   w a s t e   o r  
35  c o u l d   be  s p e n t   f u e l   r o d s .  

The  i n v e n t i o n   may  be  i m p l e m e n t e d   in  v a r i o u s   p r e f e r r e d  
f o r m s   and  e m b o d i m e n t s ,   e x a m p l e s   of  w h i c h   w i l l   now  be  g i v e n .  
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P r e f e r a b l y ,   t h e   a r r a n g e m e n t   i s   s u c h   t h a t   t h e   s u p p o r t  

b?<?e  f o r   e a c h   c o n t a i n e r   c o m p r i s e s   a  s o l i d   d i s c   l i k e   b a s e  

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

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

E>  t h e   b a s e   p l a t e   a b o v e   t h e   n e x t   l o w e r   c o n t a i n e r   in   t h e   s t a c k  

or  f r o m   any   o t h e r   s u p p o r t   s u r f a c e .   T h i s   f a c i l i t a t e s  

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

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

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

10  p l a t e )   can   be  u s e d   f o r   i n s e r t i o n   u n d e r   a  c o n t a i n e r   s u p p o r t  

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

m a n i p u l a t o r   s a f e l y   p i c k s   up  t h e   c o n t a i n e r   and  moves   i t  

e v e n   i f   t h e   c o n t a i n e r   i s   h o t   and  t h e r e f o r e   r e l a t i v e l y  

f r a g i l e   . 

15  P r e f e r a b l y ,   t h e   i n v e n t i o n   i s   i m p l e m e n t e d   in   a  m a n n e r  

w h i c h   d o e s   n o t   r e q u i r e   t h e   l i f t i n g   means   ( s u c h   as  a 

m e c h a n i c a l   or  h y d r a u l i c   j a c k )   to   e n t e r   i t s e l f   i n t o   t h e  

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

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

20  s y s t e m s   f o r   t h e   j a c k .  

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

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

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

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

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

h e a t i n g   s t a g e .   T h u s ,   any  s p i l l a g e   is   c o n t a i n e d   in  a  s m a l l  

p a r t   of  t h e   a p p a r a t u s   c a p a b l e   of  s u b s e q u e n t   c l e a n i n g   a f t e r  

c o o l   d o w n .  

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

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

b e i n g   in   t h e   f o r m   of  a  l a t e r a l l y   e x t e n d i n g   p i p e .   For   t h i s  

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

m a n i f o l d   h a v i n g   a  c o l l e c t i o n   h e a d   of  e l o n g a t e d   g e n e r a l l y  

U - s h a p e d   f o r m   e x t e n d i n g   v e r t i c a l l y ,   so  t h a t   t h e   d i s c h a r g e  

35  p i p e s   of  t h e   r e s p e c t i v e   c o n t a i n e r s   can  be  i n s e r t e d   w i t h i n  

t h e   U  s h a p e d   member   and  move  u p w a r d l y   t h e r e t h r o u g h   w i t h   a 

c l e a r a n c e   f i t .  
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A c c o r d i n g   to  a  s e c o n d   a s p e c t   of  t h e   i n v e n t i o n ,   t h e r e  

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

5  a d a p t e d   to   f o r m   a  m a t r i x   in  w h i c h   t h e   w a s t e   i s   s a f e l y  
i m m o b i l i s e d ,   and  e a c h   c o n t a i n e r   h a v i n g   a  gas  d i s c h a r g e  
p i p e   and  b e i n g   a r r a n g e d   to  be  s u p p o r t e d   on  a  r i g i d   s u p p o r t  
b a s e   w h i c h   p e r m i t s   m e c h a n i c a l   h a n d l i n g   of  t h e   b a s e   a n d  
c o n t a i n e r ,   t h e   m e c h a n i c a l   h a n d l i n g   i n c l u d i n g   t h e   f o r m a t i o n  

LO  of  a  s t a c k   of  c o n t a i n e r s   e a c h   s u p p o r t e d   on  r e s p e c t i v e  
r i g i d   s u p p o r t   b a s e s ,   t h e   m e t h o d   c o m p r i s i n g  

(a)   s u p p o r t i n g   a  f u r t h e r   one  of  s a i d   c o n t a i n e r s   on  a 
r i g i d   s u p p o r t   b a s e ,   w h i c h   i s   p l a c e d   on  l i f t i n g   m e a n s  
l o c a t e d   b e l o w   an  u p w a r d l y   e x t e n d i n g   f u r n a c e ,   r e t r a c t a b l e  

.5  h o l d i n g   m e a n s   h o l d i n g   and  s u p p o r t i n g   a  s t a c k   of  s a i d  
c o n t a i n e r s   on  t h e i r   r e s p e c t i v e   r i g i d   s u p p o r t   b a s e s   in  t h e  
f u r n a c e   so  as  to   be  h e a t e d   to  t e m p e r a t u r e s   of  t h e   o r d e r   o f  
500°C   to  1 2 5 0 ° C .  

(b)  o p e r a t i n g   t h e   l i f t i n g   m e a n s   to   c a u s e   t h e   t o p   o f  
0  t h e   f u r t h e r   c o n t a i n e r   to  come  i n t o   a b u t m e n t   w i t h   a  b o t t o m  

p o r t i o n   of  t h e   s u p p o r t   b a s e   a s s o c i a t e d   w i t h   t h e   l o w e r m o s t  
c o n t a i n e r   of  t h e   s t a c k   and  c a u s i n g   t h e   w e i g h t   of  t he   s t a c k  
to  be  t a k e n   on  t h e   f u r t h e r   c o n t a i n e r .  

(c)   d i s e n g a g i n g   t he   h o l d i n g   means   f rom  t h e   s t a c k   i n  
5  t h e   f u r n a c e ;  

(d)  f u r t h e r   o p e r a t i n g   t h e   l i f t i n g   means   to  r a i s e   t h e  
s t a c k   so  t h a t   t h e   f u r t h e r   c o n t a i n e r   i s   moved  w i t h i n   t h e  
f u r n a c e   and  t h e   gas   d i s c h a r g e   p i p e   of  t h e   f u r t h e r  
c o n t a i n e r   c o n n e c t s   w i t h   a  gas  c o l l e c t i o n   s y s t e m   of  t h e  

0  f u r n a c e ,   t h e   o t h e r   c o n t a i n e r s   in  t h e   s t a c k   w i t h i n   t h e  
f u r n a c e   r e m a i n i n g   c o n n e c t e d   t h r o u g h   t h e i r   r e s p e c t i v e  
d i s c h a r g e   p i p e s   to  t he   gas  c o l l e c t i o n   s y s t e m ,   and  t h e  
u p p e r m o s t   c o n t a i n e r   of  t h e   s t a c k   b e i n g   d i s p l a c e d   t h r o u g h  
t h e   f u r n a c e   and  d i s c h a r g e d   f r o m   i t s   u p p e r   e n d .  

5  (e)   r e m o v i n g   t he   h e a t e d   c o n t a i n e r   d i s c h a r g e d   f r o m  
t h e   u p p e r   end  of  t he   f u r n a c e   by  e n g a g e m e n t   w i t h   i t s  
s u p p o r t   b a s e .  
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( f )   a c t i v a t i n g   t h e   h o l d i n g   m e a n s   to   e n g a g e   t h e  

s u p p o r t   b a s e   of  s a i d   f u r t h e r   c o n t a i n e r   to   s u p p o r t   t h e  

s t a c k ,   a n d  

(g)  l o w e r i n g   t h e   l i f t i n g   m e a n s .  

b  An  i m p o r t a n t   a p p l i c a t i o n   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  an  e m b o d i m e n t   in   w h i c h   t h e  

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

1 , 0 0 0 ° C   and  c o n t a i n   s y n t h e t i c   r o c k   p r e c u r s o r   i m p r e g n a t e d  

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

LO  f u e l   r o d s .   In  t h i s   e m b o d i m e n t ,   p r e f e r a b l y   t h e   m e t h o d  

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

p e r i o d   f o r   t h e   p r e   h e a t e d   c o n t a i n e r   b e f o r e   i t   i s   i n s e r t e d  

w i t h i n   t h e   s u b s e q u e n t   h o t   p r e s s i n g   a p p a r a t u s ,   t h i s   s t e p  

b e i n g   c a r r i e d   o u t   so  t h a t   t h e   s k i n   t e m p e r a t u r e   of  t h e  
o  o 

15  c o n t a i n e r   d r o p s   r a p i d l y   e . g .   f r o m   1000  C  to  750  C 

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

in  t h e   m e c h a n i c a l   h a n d l i n g   s t e p s ,   y e t   a  s u b s t a n t i a l l y  

u n i f o r m   h i g h   t e m p e r a t u r e   of  1 0 0 0 ° C   or  more  i s   m a i n t a i n e d  

t h r o u g h   t h e   b o d y   of  t h e   s y n t h e t i c   r o c k   p r e c u r s o r   or  m e t a l  

20  p o w d e r   in   t h e   c o n t a i n e r .   I t   ha s   b e e n   f o u n d   t h a t   an  a i r  

b l a s t   f o r   a  s h o r t   p e r i o d   of  t i m e   e . g .   of  t h e   o r d e r   of  2 

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

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

w h i c h   has   a  t h i n   m e t a l   w a l l ,   and  t r a n s f e r   i t   r e l i a b l y   to   a  

25  p r e s s i n g   a p p a r a t u s .  

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

c l o s e d   c o n t a i n e r s   a r e   r o t a t e d   to   t h e   d e s i r e d   o r i e n t a t i o n  

of  t h e   gas   d i s c h a r g e   p i p e   b e f o r e   b e i n g   p l a c e d   on  t h e i r  

s u p p o r t   b a s e s .   T h i s   e n s u r e s   c o r r e c t   l o c a t i o n   in   t h e  

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

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

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

u p w a r d l y   e x t e n d i n g   g u i d e s   w h i c h   co  o p e r a t e   w i t h   t h e   g u i d e  

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

35  and  t h e   c o n t a i n e r s   t h e r e o n .   T h i s   a r r a n g e m e n t   e n s u r e s   t h a t  

t h e   gas   p i p e s   on  t h e   c o n t a i n e r s   m a i n t a i n   a  c l e a r a n c e   f i t  

r e l a t i v e   to   t h e   m a n i f o l d   of  t h e   gas   c o l l e c t i o n   s y s t e m .  
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In  a  t y p i c a l   c o m m e r c i a l   p r o c e s s ,   s e v e r a l   h o u r f   v'  ] 
be  r e q u i r e d   f o r   p r e   h e a t i n g   a  b e l l o w s   c o n t a i n e r   h a v i n g   a 
d i a m e t e r   of  a b o u t   40  cm.  T h e r e f o r e ,   t h e   c o m b i n a t i o n   of  a 
p r e   h e a t i n g   a r r a n g e m e n t   in  a c c o r d a n c e   w i t h   an  e m b o d i m e n t  

5  of  t h e   p r e s e n t   i n v e n t i o n   t o g e t h e r   w i t h   a  s i n g l e   p r e s s   u n i t  
can  p r o v i d e   a  v e r y   h i g h   p l a n t   o u t p u t   in  t e r m s   of  p r o c e s s e d  
m a t e r i a l   pe r   u n i t   t i m e   w h i l e   k e e p i n g   c a p i t a l   c o s t s   d o w n  
and  f a c i l i t a t i n g   s i m p l i c i t y   of  a p p a r a t u s   d e s i g n .  

An  a d v a n t a g e o u s   e m b o d i m e n t   of  t h e   i n v e n t i o n  
10  a p p l i c a b l e   to  t he   c a s e   w h e r e   t h e   c o n t a i n e r s   a r e   s u b j e c t e d  

to  a  ho t   p r e s s i n g   o p e r a t i o n   is   one  in  w h i c h   a  s e c o n d a r y  
f u r n a c e   is   u t i l i s e d   of  t he   same  a r r a n g e m e n t   b u t   o p e r a t e d  
in  a  r e v e r s e   d i r e c t i o n   as  a  c o o l i n g   f u r n a c e .   T h i s   e n s u r e s  
a  s t e a d y   and  s l o w   r a t e   of  c o o l   down  w h i c h   i s   p a r t i c u l a r l y  

L5  i m p o r t a n t   to  m i n i m i s e   t h e   r i s k   of  c r a c k i n g   w h e r e   s y n t h e t i c  
r o c k   is  f o r m e d   w i t h i n   t h e   c o n t a i n e r .  

For   i l l u s t r a t i v e   p u r p o s e s   o n l y ,   an  e m b o d i m e n t   of  t h e  
i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to  t h e  
a c c o m p a n y i n g   d r a w i n g s   of  w h i c h :   • 

10  F i g u r e   1  i s   a  s c h e m a t i c   s i d e   e l e v a t i o n   p a r t i a l l y   i n  
s e c t i o n   of  an  e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g u r e   2  is   an  i n v e r t e d   p l a n   v i e w   of  t h e   a p p a r a t u s   o f  
f i g u r e   1  and  s h o w i n g   t h e   l o a d i n g   m a n i p u l a t o r s ;  

F i g u r e   3  is   a  s c h e m a t i c   p l a n   v i e w   on  an  e n l a r g e d  
!5  s c a l e   i l l u s t r a t i n g   t he   co  o p e r a t i o n   of  t h e   s u p p o r t   b a s e  

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

F i g u r e   4  is   a  v i e w   on  an  e n l a r g e d   s c a l e   of  a n  
a l t e r n a t i v e   c o n t a i n e r   f o r   u s e   in   t h e   f u r n a c e   of  F i g u r e s   1 

10  to  3  in  a  s i n t e r i n g   p r o c e s s .  
The  i l l u s t r a t e d   a p p a r a t u s   is   a r r a n g e d   to  h a n d l e   a n d  

h e a t   c y l i n d r i c a l   c o n t a i n e r s   10;  in  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 s   1  to  3.  e a c h   of  t h e   c y l i n d r i c a l  
c o n t a i n e r s   has  a  b e l l o w s - l i k e   s i d e   w a l l   and  f l a t   end  w a l l s  

5  w i t h   a  l a t e r a l l y   e x t e n d i n g   gas   d i s c h a r g e   p i p e   11  n e a r   t h e  
b a s e .   Each  c o n t a i n e r   has   had  s u p p l y   m a t e r i a l   p o u r e d   i n t o  
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t h e   c o n t a i n e r   and   t h e n   c l o s e d   a t   t h e   u p p e r   end  w i t h   a  l i d  

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

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

w i t h   r a d i o a c t i v e   h i g h   l e v e l   w a s t e   or  o t h e r   r a d i o a c t i v e  

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

m a t e r i a l   may  be  a  m e t a l   p o w d e r   s u c h   as  c o p p e r   p o w d e r .  

W i t h   a d v a n t a g e ,   t h e   c o n t a i n e r   i s   s u b j e c t e d   to   a  

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

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

10  s u b j e c t   of  a  co  - p e n d i n g   a p p l i c a t i o n .   A f t e r   s u c h   c o l d  

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

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

d e n s i t y   of  t h e   p a r t i c u l a t e   m a t t e r   can  be  up  to  35%  of  t h e  

maximum  t h e o r e t i c a l   d e n s i t y   of  t h e   f i n a l   s y n t h e t i c   r o c k .  

15  A f t e r   t h e   f i n a l   s y n t h e t i c   r o c k   h o t   p r e s s i n g   o p e r a t i o n   a  

d e n s i t y   of  a b o u t   99%  of  t h e   maximum  t h e o r e t i c a l   d e n s i t y  

can   be  a c h i e v e d .  

E a c h   c o n t a i n e r   r e s t s   on  a  r e s p e c t i v e   b a s e   u n i t   1 2  

c o m p r i s i n g   a  f l a t   d i s c   l i k e   b a s e   p l a t e   13  w i t h   an  i n t e g r a l  

20  c y l i n d r i c a l   e x t e n s i o n   14.   The  c o n t a i n e r   10  c an   be  f o r m e d  

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

INCONEL  601  and   t h e   b a s e   u n i t   12  can   be  made  f r o m   a l l o y s  

s u c h   as  INCO  a l l o y s   MA754  or  M A 9 5 6 .  

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

25  f u r n a c e   15  a d a p t e d   to   c o n t a i n   w i t h i n   i t s   h e a t i n g   zone   a 

s t a c k   of  f o u r   c o n t a i n e r s .   The  f u r n a c e   15  c o m p r i s e s  

i n d u c t i o n   h e a t i n g   c o i l s   16  and  a  c y l i n d r i c a l   m e t a l  

s u s c e p t o r   s l e e v e   17.   p r e f e r a b l y   of  a  h i g h   t e m p e r a t u r e  

a l l o y   s u c h   as  INCONEL  601  m e t a l .   At  one  s i d e ,   a  g a s  

30  c o l l e c t i o n   m a n i f o l d   18  i s   p r o v i d e d   and  c o m p r i s e s   a n  

e l o n g a t e d   p o r t   19  of  U  s h a p e   in   c r o s s   s e c t i o n ,   c o n n e c t i o n  

d u c t s   20  and  a  d i s c h a r g e   p i p e   21  c o n n e c t e d   to  a  s u c t i o n  

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

and  o t h e r   p a r t i c l e s   and  a  s u i t a b l e   o f f   -gas   s y s t e m   f o r  

35  r e m o v i n g   any  v o l a t i l e   p r o d u c t s .   The  p o r t   19  i s   a r r a n g e d  

to  a c c o m m o d a t e   t h e   d i s c h a r g e   p i p e   11  of  e a c h   c o n t a i n e r  

w i t h   a  c l e a r a n c e   f i t .  
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B e l o w   t h e   f u r n a c e   is   p r o v i d e d   a  r e t r a c t a b l e   e t a c i .  

h o l d e r   22  and  a  s c r e w   j a c k   23  f o r   r e c e i v i n g   c o l d  

c o n t a i n e r s   f r o m   a  s w i n g i n g   m a n i p u l a t o r   24  and  f o r   r a i s i n g  
t h e   c o n t a i n e r   i n t o   t h e   s t a c k   in   t h e   f u r n a c e .   At  i t s   u p p e r  

5  end  a  s i m i l a r   s w i n g i n g   m a n i p u l a t o r   is   p r o v i d e d   ( b u t   n o t  

shown  in  t h e   d r a w i n g )   f o r   r e m o v i n g   a  h e a t e d   c o n t a i n e r   t o  

an  u n l o a d i n g   s t a t i o n   25  f rom  w h i c h   t h e   c o n t a i n e r   can   b e  
c o l l e c t e d   f o r   h o t   p r e s s i n g   o p e r a t i o n s .  

The  r e t r a c t a b l e   h o l d e r   22  has   a  s u p p o r t   arm  26  w h i c h .  
10  as  shown  in  f i g u r e   2.  has   a  f o r k e d   head   27  w h i c h   i s  

t h i n n e r   t h a n   t h e   a x i a l   e x t e n t   of  t h e   e x t e n s i o n   14  a n d  

e n g a g e s   a r o u n d   t h e   e x t e n s i o n .   The  arm  26  is   p i v o t a l l y  
m o u n t e d   on  a  b a s e   26A  and  p i v o t a l l y   c o n n e c t e d   a t   i t s  

m i d - p o r t i o n   to  a  h y d r a u l i c   ram  20.  N o r m a l l y   t h e   arm  26  

15  s u p p o r t s   t h e   s t a c k   of  c o n t a i n e r s   bu t   when  t h e   s t a c k   i s  

s u p p o r t e d   on  a  new.  l o w e r   c o l d   c o n t a i n e r ,   as  d e s c r i b e d  

b e l o w ,   t h e   ram  20  can   be  a c t u a t e d   to  s w i n g   t h e   arm  back   t o  
t h e   p o s i t i o n   shown  in  d o t t e d   l i n e s   in  F i g u r e   1  t h e r e b y  
p e r m i t t i n g   t h e   s t a c k   to  be  r a i s e d   by  o p e r a t i o n   of  t h e   j a c k  

20  23.  The  j a c k   23  c o m p r i s e s   a  m o t o r   d r i v e   M,  a  c a p t i v e   n u t  
29  and  a  s c r e w   c o l u m n   30  at   t h e   t o p   on  w h i c h   a  c y l i n d r i c a l  

pad  31  is   m o u n t e d   and  a d a p t e d   to   s u p p o r t   a  b a s e   12  and  i t s  
a s s o c i a t e d   c o n t a i n e r   1 0 A .  

As  m o s t   c l e a r l y   shown  in  F i g u r e   3,  t h e   s u s c e p t o r  
25  s l e e v e   17  c l o s e l y   e n c i r c l e s   a  b a s e   12,  t he   s u s c e p t o r  

s l e e v e   h a v i n g   d i a m e t r i c a l l y   o p p o s e d   r i b s   33  w h i c h ,   w i t h   a 

c l e a r a n c e ,   a l i g n   w i t h i n   c o r r e s p o n d i n g   g r o o v e s   34  on  t h e  

o p p o s i t e   s i d e s   of  t h e   b a s e   12.  O r i e n t a t i o n   of  e a c h  
c o n t a i n e r   10  i s   p r o v i d e d   by  p l a c i n g   t h e   c o n t a i n e r   on  a 

30  t u r n t a b l e   s i m i l a r   to  t u r n t a b l e   32  shown  in  F i g u r e   .1,  a n d  

r o t a t i n g   t h e   t u r n t a b l e   u n t i l   t h e   d i s c h a r g e   p i p e   11  e n g a g e s  
a  m i c r o s w i t c h .   t h e r e b y   c o r r e c t l y   o r i e n t a t i n g   t h e  

c o n t a i n e r .   S i m i l a r l y   a  s u p p o r t   b a s e   12  is   p l a c e d   on  t h e  

t u r n t a b l e   of  s u p p l y   s t a t i o n   32  and  r o t a t e d   u n t i l   a  s e n s o r  
35  ( n o t   s h o w n )   s e n s e s   t he   c o r r e c t   o r i e n t a t i o n   of  t h e   g r o o v e s  

34  in  t h e   s i d e   of  t h e   s u p p o r t   b a s e .   A  m a n i p u l a t o r   g r i p s  

t he   s i d e s   of  t h e   c o n t a i n e r   10  and  t r a n s f e r s   i t   o n t o   t h e  
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o r i e n t a t e d   s u p p o r t   b a s e   as  g e n e r a l l y   shown  in  F i g u r e   1 .  

The  f o r k e d   m a n i p u l a t o r   24  shown  in  F i g u r e   1  i s   p i v o t a l l y  

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

c o n t a i n e r ,   t h e   t u r n t a b l e   of  t h e   s u p p o r t   s t a t i o n   32  t h e n  

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

on  t h e   m a n i p u l a t o r   24  and  t h e   m a n i p u l a t o r   24  p i v o t a l l y  

d i s p l a c e d   to   move  t h e   c o n t a i n e r   i n t o   t h e   c o r r e c t   l o c a t i o n  

b e l o w   t h e   e x i s t i n g   s t a c k   of  c o n t a i n e r s   in  t h e   f u r n a c e .  

M o t o r   M  i s   t h e n   a c t u a t e d   to   r a i s e   t h e   s c r e w   j a c k   w h e r e b y  

10  t h e   s u p p o r t   b a s e   of  t h e   new  c o n t a i n e r   i s   e n g a g e d   to  p e r m i t  

p i v o t a l   r e t r a c t i o n   of  t h e   m a n i p u l a t o r   24,  s u b s e q u e n t  

a c t i o n   of  t h e   m o t o r   t h e n   r a i s i n g   t h e   c o n t a i n e r   10A  so  t h a t  

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

c o n t a i n e r   in   t h e   f u r n a c e   to  t a k e   t h e   w e i g h t   of  t h e   s t a c k .  

IB  The  ram  28  i s   a c t u a t e d   to   s w i n g   b a c k   t h e   arm  2 6 .  

F u r t h e r   o p e r a t i o n   of  t h e   m o t o r   r a i s e s   t h e   j a c k   so  t h a t   t h e  

s t a c k   of  c o n t a i n e r s   i s   a d v a n c e d   u p w a r d l y   by  o n e  

i n c r e m e n t .   The  j a c k   d o e s   n o t   p e n e t r a t e   i n t o   t h e   h e a t e d  

z o n e   of  t h e   f u r n a c e .   T h i s   a c t i o n   c a u s e s   t h e   u p p e r m o s t  

20  c o n t a i n e r   to   be  d i s c h a r g e d   t h r o u g h   t h e   t o p   of  t h e   f u r n a c e  

f o r   r e m o v a l   by  a  s w i n g i n g   m a n i p u l a t o r   s i m i l a r   t o  

m a n i p u l a t o r   24.   To  a v o i d   e n g i n e e r i n g   a  v e r t i c a l   c o n t r o l  

f o r   t h e   m a n i p u l a t o r   24 ,   t h e   j a c k   can   be  r a i s e d   i n i t i a l l y  

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

25  i n t o   p o s i t i o n   and  t h e   j a c k   i s   t h e n   l o w e r e d   s l i g h t l y   s o  

t h a t   t h e   t o p m o s t   c o n t a i n e r   i s   s u p p o r t e d   on  t h e  

m a n i p u l a t o r ,   w h i c h   is   t h e n   swung   away  to  t h e   u n l o a d i n g  

s t a t i o n   25.   By  a p p r o p r i a t e   e n g i n e e r i n g   t h i s   s l i g h t  

l o w e r i n g   a c t i o n   can   be  s y n c h r o n i s e d   to  f o l l o w   t h e  

30  o p e r a t i o n   of  t h e   ram  28  to   r e i n s t a t e   t h e   arm  26  to  t h e  

p o s i t i o n   shown  in  t h e   d r a w i n g   so  t h a t   j a c k   i s   l o w e r e d  

l e a v i n g   t h e   s t a c k   s u p p o r t e d   on  t h e   arm  2 6 .  

An  a i r b l a s t   a p p a r a t u s   35  i s   p r o v i d e d   f o r   l o w e r i n g  

r a p i d l y   t h e   s k i n   t e m p e r a t u r e   of  t h e   b e l l o w s   c o n t a i n e r   10  

35  a t   t h e   u n l o a d i n g   s t a t i o n   25  so  t h a t   i t   can  be  g r i p p e d   w i t h  

a  m a n i p u l a t o r   to  be  r e m o v e d   f r o m   i t s   s u p p o r t   b a s e   a n d  

l o a d e d   i n t o   a  h o t   p r e s s i n g   s t a t i o n .  
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R e f e r r i n g   now  to  F i g u r e   4.  a  c o n t a i n e r   40  s u i t a b l e  

f o r   s i n t e r i n g   i s   i l l u s t r a t e d .   T h i s   c o n t a i n e r   h a s   a  p l a i n  
c y l i n d r i c a l   w a l l   41.   a  t h i c k   m e t a l   t o p   cap   43  and  a 
s l o t t e d   t h i c k   b a s e   44  w e l d e d   to   t h e   t h i n   c y l i n d r i c a l   s i d e  

3  w a l l .   N e a r   t h e   b a s e   of  t h e   c y l i n d r i c a l   t h i n   w a l l   i s   a n  
o f f   -gas  p i p e   42.   The  b a s e   has   on  o p p o s i t e   s i d e   r e c e s s e s  
or  s l o t s   45  to   p e r m i t   t h e   b a s e   d i r e c t l y   to   be  p i c k e d   u p  
w i t h   a  f o r k e d   m a n i p u l a t o r   arm  b u t   when  t h e   c o n t a i n e r s   a r e  
a r r a n g e d   in  t h e   s t a c k   t h e   w e i g h t   of  t h e   s t a c k   i s  

LO  t r a n s m i t t e d   t h r o u g h   t h e   c y l i n d r i c a l   s i d e   w a l l .  
Cold   p r e c o m p a c t i o n .   c o n v e n i e n t l y   in  a  d i e .   i s  

e f f e c t e d   and  t h e   p r e s s e d   b l o c k s   of  c e r a m i c   p o w d e r   a n d  
r a d i o a c t i v e   w a s t e   a r e   p l a c e d   in  r e s p e c t i v e   c o n t a i n e r s   a n d  
top   cap  a p p l i e d   to   s e a l   t h e   c o n t a i n e r .  

r- 
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CLAIMS:  

1.  An  a p p a r a t u s   f o r   h e a t i n g   h e a t   r e s i s t a n t   m e t a l  

c o n t a i n e r s   ( 1 0 )   h a v i n g   t h e r e i n   s u p p l y   m a t e r i a l  

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

c o n t a i n e r   (10>  h a v i n g   a  gas   d i s c h a r g e   p i p e   (11 )   and  b e i n g  

a r r a n g e d   to   be  s u p p o r t e d   on  a  r i g i d   s u p p o r t   b a s e   ( 1 2 )  

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

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

of  a  s t a c k   of  c o n t a i n e r s   e a c h   s u p p o r t e d   on  r e s p e c t i v e  

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

( i )   a  f u r n a c e   (15)   h a v i n g   an  u p w a r d l y   e x t e n d i n g  

f u r n a c e   p a t h   and  a d a p t e d   to  h e a t   t h e   m e t a l   c o n t a i n e r s   ( 1 0 )  

in   a  s t a c k   d u r i n g   t h e i r   r e s i d e n c e   t i m e   in   t h e   h e a t i n g   z o n e  

of  t h e   f u r n a c e   (15)   to   t e m p e r a t u r e s   s u i t a b l e   f o r   t h e  

.5  f o r m a t i o n   of  a  d e n s e   m a t r i x   of  t h e   s u p p l y   m a t e r i a l   in  t h e  

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

in   t h e   c o n t a i n e r s   ( 1 0 ) .   t h e   f u r n a c e   p a t h   b e i n g   of  a  l e n g t h  

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

c o n t a i n e r s   . 

?0  ( i i )   a  gas   c o l l e c t i o n   s y s t e m   (20 )   c o m p r i s i n g   a 

m a n i f o l d   (18)   a d a p t e d   to  c o n n e c t   w i t h   t h e   gas   d i s c h a r g e  

p i p e s   (11)   of  e a c h   of  t h e   c o n t a i n e r s   (10)   l o c a t e d   in   t h e  

f u r n a c e   (15)   and  to  r e m a i n   c o n n e c t e d   d u r i n g   m o v e m e n t   o f  

t h e   c o n t a i n e r s   (18)   u p w a r d l y   t h r o u g h   t h e   f u r n a c e   ( 1 5 )  

25  w h e r e b y   g a s e s   d i s c h a r g e d   f rom  t h e   c o n t a i n e r s   (10)   a r e  

c o l l e c t e d ,   t h e   gas   c o l l e c t i o n   s y s t e m   (20)   f u r t h e r  

i n c l u d i n g   a  d i s c h a r g e   d u c t   ( 2 1 )   c o n n e c t e d   to  t h e   m a n i f o l d  

(18)   and  a d a p t e d   to   be  c o n n e c t e d   to   a  gas   t r e a t m e n t  

s y s t e m .  

30  ( i i i )   m e a n s   (26)   f o r   h o l d i n g   and  s u p p o r t i n g   t h e   s t a c k  

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

( i v )   m e a n s   (23)   f o r   i n t r o d u c i n g   a  new  c o n t a i n e r   ( 1 0 A )  

f r o m   b e l o w   t h e   f u r n a c e   to  a b u t   and  s u p p o r t   t h e   s t a c k   o f  

c o n t a i n e r s   in  t h e   f u r n a c e   and  f o r   r a i s i n g   t h e   s t a c k   o f  

35  c o n t a i n e r s   to  d i s c h a r g e   t h e   u p p e r m o s t   c o n t a i n e r   f rom  t h e  

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

c o n t a i n e r   (10A)  i n t o   t h e   h e a t i n g   z o n e   of  t h e   f u r n a c e .  
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(v)  means   (28)   f o r   d i s e n g a g i n g   t h e   h o l d i n g   means   ( 2 6 )  
d u r i n g   l i f t i n g   of  t h e   s t a c k   of  c o n t a i n e r s ,   a n d  

( v i )   a  d i s c h a r g e   a r r a n g e m e n t   (25 )   f o r   t h e   f u r n a c e   a t  
i t s   u p p e r   end  to   p e r m i t   t h e   d i s c h a r g e   of  a  h e a t e d  

5  c o n t a i n e r   and  i t s   r e m o v a l   by  e n g a g e m e n t   of  m o v i n g   m e a n s  
w i t h   t h e   s u p p o r t   b a s e   a s s o c i a t e d   w i t h   t h e   u p p e r m o s t  
c o n t a i n e r   . 

2.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   1  c h a r a c t e r i s e d   i n  
t h a t   t h e   h o l d i n g   means   (26)   is   a d a p t e d   to  h o l d   t h e   s u p p o r t  

10  b a s e   (12)   of  t h e   l o w e r m o s t   c o n t a i n e r   (10A)  w i t h i n   t h e  
f u r n a c e   a t   a  l o c a t i o n   a d j a c e n t   t h e   b o t t o m   of  t h e   f u r n a c e .  

3.  A p p a r a t u s   as  c l a i m e d   in  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   h o l d i n g   means   (26)   c o m p r i s e s   a  
p i v o t a l   f o r k e d   m a n i p u l a t o r   (24 )   a d a p t e d   to  e n g a g e   a  

15  r e d u c e d   d i a m e t e r   e x t e n s i o n   p o r t i o n   of  t h e   s u p p o r t   b a s e  
(12)   f o r   t h e   l o w e r m o s t   c o n t a i n e r   (10A)  in  t h e   s t a c k   w i t h i n  
t h e   f u r n a c e .  

4.  A p p a r a t u s   as  c l a i m e d   in  any  one  of  t h e   p r e c e d i n g  
c l a i m s   and  c h a r a c t e r i s e d   in  t h a t   t h e   f u r n a c e   ( 1 5 )   i s   a n  

20  i n d u c t i o n   f u r n a c e   h a v i n g   a  m e t a l   s u s c e p t o r   s l e e v e   ( 1 7 )  
w i t h i n   w h i c h   t h e   h e a t i n g   zone  i s   d e f i n e d ,   t h e   h e a t i n g   z o n e  
h a v i n g   a  v e r t i c a l   h e i g h t   e q u i v a l e n t   to  t h e   h e i g h t   o f  
s e v e r a l   of  t h e   c o n t a i n e r s   ( 1 0 ) .  

5.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   4  c h a r a c t e r i s e d   i n  
25  t h a t   t h e   s u s c e p t o r   s l e e v e   (17)   has   g u i d e   means   e x t e n d i n g  

up  t h e   s l e e v e   and  a d a p t e d   to  co  o p e r a t e   w i t h   c o r r e s p o n d i n g  
g u i d e   means   on  t he   r e s p e c t i v e   s u p p o r t   b a s e s   f o r   t h e  
c o n t a i n e r s   t h e r e b y   m a i n t a i n i n g   o r i e n t a t i o n   a b o u t   t h e  
v e r t i c a l   a x i s   of  t he   c o n t a i n e r s   (10)   and  a  c l e a r a n c e  

10  i n s e r t i o n   of  t h e   gas  d i s c h a r g e   p i p e s   (11 )   of  t h e  
c o n t a i n e r s   in  t he   m a n i f o l d   ( 1 8 ) .  

6.  A p p a r a t u s   as  c l a i m e d   in  any  one  of  t h e   p r e c e d i n g  
c l a i m s   c h a r a c t e r i s e d   in  t h a t   t h e   m a n i f o l d   (18)   i s   o f  
e l o n g a t e d   g e n e r a l l y   U  s h a p e d   f o r m   e x t e n d i n g   v e r t i c a l l y  

5  w h e r e b y   t h e   d i s c h a r g e   p i p e s   (11)   of  t h e   r e s p e c t i v e  
c o n t a i n e r s   (10)   can  be  i n s e r t e d   w i t h i n   t h e   U  s h a p e d   f o r m  
and  move  u p w a r d l y   t h e r e t h r o u g h   w i t h   a  c l e a r a n c e   f i t .  
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7.  A p p a r a t u s   as  c l a i m e d   in   any   one  of  t h e   p r e c e d i n g  

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

new  c o n t a i n e r   c o m p r i s e s   m e a n s   f o r   o r i e n t a t i n g   a  s u p p o r t  

b a s e   ( 3 2 )   r  m e a n s   f o r   o r i e n t a t i n g   a  c o n t a i n e r   a b o u t   t h e  

5  v e r t i c a l   a x i s ,   m e a n s   f o r   p l a c i n g   t h e   c o n t a i n e r   on  t h e  

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

and  c o n t a i n e r   f o r   i n s e r t i o n   i n t o   t h e   s t a c k   w i t h   a n  

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

8.  A p p a r a t u s   as  c l a i m e d   in   any  one  of  t h e   p r e c e d i n g  

10  c l a i m s   c h a r a c t e r i s e d   in   t h a t   t h e   d i s c h a r g e   a r r a n g e m e n t  

i n c l u d e s   c o o l i n g   m e a n s   (35)   f o r   d e l i v e r i n g   an  a i r   b l a s t   t o  

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

f r o m   t h e   t o p   of  t h e   f u r n a c e   ( 1 5 ) ,   t h e r e b y   p e r m i t t i n g   t h e  

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

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

to  a  s u b s e q u e n t   p r o c e s s   s t a g e .  

9.  A  m e t h o d   of  h e a t i n g   h e a t   r e s i s t a n t   m e t a l  

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

r a d i o a c t i v e   w a s t e   in  s o l i d   f o r m ,   c h a r a c t e r i s e d   by  t h e  

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

t h e   w a s t e   i s   s a f e l y   i m m o b i l i s e d ,   and  e a c h   c o n t a i n e r   ( 1 0 )  

h a v i n g   a  gas   d i s c h a r g e   p i p e   (11)   and  b e i n g   a r r a n g e d   to  b e  

s u p p o r t e d   on  a  r i g i d   s u p p o r t   b a s e   (12)   w h i c h   p e r m i t s  

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

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

c o n t a i n e r s   e a c h   s u p p o r t e d   on  r e s p e c t i v e   r i g i d   s u p p o r t  

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

(a)   s u p p o r t i n g   a  f u r t h e r   one  (10A)  of  s a i d  

c o n t a i n e r s   on  a  r i g i d   s u p p o r t   b a s e   ( 1 2 ) .   w h i c h   i s   p l a c e d  

30  on  l i f t i n g   m e a n s   (23)   l o c a t e d   b e l o w   an  u p w a r d l y   e x t e n d i n g  

f u r n a c e   ( 1 5 ) .   r e t r a c t a b l e   h o l d i n g   means   (26)   h o l d i n g   a n d  

s u p p o r t i n g   a  s t a c k   of  s a i d   c o n t a i n e r s   on  t h e i r   r e s p e c t i v e  

r i g i d   s u p p o r t   b a s e s   in   t h e   f u r n a c e   so  as  to  be  h e a t e d   t o  

t e m p e r a t u r e s   of  t h e   o r d e r   of  500°C   to  1 2 5 0 ° C ,  

35  (b)  o p e r a t i n g   t h e   l i f t i n g   means   (23)   to  c a u s e   t h e  

t o p   of  t h e   f u r t h e r   c o n t a i n e r   (10A)  to   come  i n t o   a b u t m e n t  

w i t h   a  b o t t o m   p o r t i o n   of  t h e   s u p p o r t   b a s e   (12)   a s s o c i a t e d  
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w i t h   t h e   l o w e r m o s t   c o n t a i n e r   of  t h e   s t a c k   and  c a u s i n g   t h e  
w e i g h t   of  t h e   s t a c k   to  be  t a k e n   on  t he   f u r t h e r   c o n t a i n e r ,  

(c)   d i s e n g a g i n g   t h e   h o l d i n g   means   (26)   f r o m   t h e  
s t a c k   in  t h e   f u r n a c e ;  

5  (d)  f u r t h e r   o p e r a t i n g   t h e   l i f t i n g   means   (23 )   t o  
r a i s e   t h e   s t a c k   so  t h a t   t h e   f u r t h e r   c o n t a i n e r   (10A)  i s  
moved  w i t h i n   t h e   f u r n a c e   and  t h e   gas  d i s c h a r g e   p i p e   ( 1 1 )  
of  t h e   f u r t h e r   c o n t a i n e r   (10A)  c o n n e c t s   w i t h   a  g a s  
c o l l e c t i o n   s y s t e m   (20)   of  t h e   f u r n a c e ,   t h e   o t h e r  

10  c o n t a i n e r s   in  t h e   s t a c k   w i t h i n   t h e   f u r n a c e   (15 )   r e m a i n i n g  
c o n n e c t e d   t h r o u g h   t h e i r   r e s p e c t i v e   d i s c h a r g e   p i p e s   (11)   t o  
t h e   gas   c o l l e c t i o n   s y s t e m ,   and  t h e   u p p e r m o s t   c o n t a i n e r   o f  
t h e   s t a c k   b e i n g   d i s p l a c e d   t h r o u g h   t h e   f u r n a c e   a n d  
d i s c h a r g e d   f rom  i t s   u p p e r   e n d .  

15  (e)   r e m o v i n g   t he   h e a t e d   c o n t a i n e r   d i s c h a r g e d   f r o m  
t h e   u p p e r   end  of  t h e   f u r n a c e   by  e n g a g e m e n t   w i t h   i t s  

s u p p o r t   b a s e   ( 1 2 ) ,  

( f )   a c t i v a t i n g   t h e   h o l d i n g   means   (26)   to   e n g a g e   t h e  
s u p p o r t   b a s e   (12)   of  s a i d   f u r t h e r   c o n t a i n e r   (10A)  t o  

20  s u p p o r t   t h e   s t a c k ,   a n d  

(g)  l o w e r i n g   t h e   l i f t i n g   means   ( 2 3 ) .  
10.  A  m e t h o d   as  c l a i m e d   in  c l a i m   9  c h a r a c t e r i s e d   i n  

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

25  a c h i e v e   t e m p e r a t u r e s   t h r o u g h   t h e   c o n t a i n e r   and  i t s  
c o n t e n t s   of  g r e a t e r   t h a n   1 0 0 0 ° C .  

11.  A  m e t h o d   as  c l a i m e d   in   c l a i m   10  c h a r a c t e r i s e d   b y  
a i r b l a s t   c o o l i n g   a  c o n t a i n e r   (10 )   w h i l e   s u p p o r t e d   on  i t s  

s u p p o r t   b a s e   (12)   d o w n s t r e a m   of  t h e   d i s c h a r g e   a r r a n g e m e n t  
!0  to  a c h i e v e   a  s u r f a c e   c o o l i n g ,   and  t r a n s f e r r i n g   t h e  

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

12.  A  m e t h o d   as  c l a i m e d   in  any  one  of  c l a i m s   9  to  11  
c h a r a c t e r i s e d   in  t h a t   t h e   f u r n a c e   (15)   has   v e r t i c a l l y  

15  e x t e n d i n g   f i r s t   g u i d e   means   and  e a c h   s u p p o r t   b a s e   (12)   h a s  

c o r r e s p o n d i n g   s e c o n d   g u i d e   means   f o r   co  o p e r a t i n g   w i t h   t h e  
f i r s t   g u i d e   means   and  f o r   m a i n t a i n i n g   t he   d e s i r e d  
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a l i g n m e n t   of  t h e   s u p p o r t   b a s e   (10 )   and  f u r n a c e   ( 1 5 )   d u r i n g  

p a s s a g e   t h r o u g h   t h e   f u r n a c e   ( 1 5 ) ,   t h e   m e t h o d   i n c l u d i n g  

r o t a t i n g   t h e   s u p p o r t   b a s e   on  a  t u r n t a b l e   (32)   and  b y  

d e t e c t i n g   t h e   g u i d e   means   o r i e n t a t i n g   t h e   s u p p o r t   b a s e  

i  ( 1 2 )   to  a  d e s i r e d   p o s i t i o n ,   r o t a t i n g   t h e   c o l d   c o n t a i n e r   o n  

t h e   t u r n t a b l e   ( 3 2 )   and  by  d e t e c t i n g   t h e   p o s i t i o n   of  t h e  

g a s   d i s c h a r g e   p i p e   £11)  o r i e n t a t i n g   t h e   c o n t a i n e r   (10)   t o  

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

b a s e   ( 1 0 )   and  s u b s e q u e n t l y   t r a n s f e r r i n g   t h e   c o n t a i n e r   a n d  

10  s u p p o r t   b a s e   to   t h e   f u r n a c e   ( 1 5 ) .   w h e r e b y   t h e   g a s  

d i s c h a r g e   p i p e   (11 )   i s   a l i g n e d   w i t h   s a i d   m a n i f o l d .  

13.   A  m e t h o d   of  s i n t e r i n g   c o m p r i s i n g   f o r m i n g   c o l d  

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

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

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

cap   and  a  gas   d i s c h a r g e   p i p e   p r o j e c t i n g   f rom  t h e   s i d e   w a l l  

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

a p p a r a t u s   as  c l a i m e d   in   c l a i m   1 .  
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