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(S)  Device  to  park  the  dummy  bar  downstream  from  the  extraction  and  straightening  group. 

Device  to  park  the  dummy  bar  (11)  that  can  be  used  in 
continuous  casting  machines  with  a  casting  line  (17)  having 
rollers  (18)  which  stretches  between  the  ingot  mould  (16)  and 
the  substantially  horizontal  outlet  and  comprises  an  extrac- 
tion  and  straightening  group  (12)  located  at  said  outlet,  said 
device  including  in  combination: 

-  a swinging  supporting  structure  (21) to  pakthe  dummy 
bar  (11),  said  structure  (21)  being  sustained  revolvably 
at  its  upper  side  downstream  from  said  extraction  and 
straightening  group  (12)  and  being  able  to  rotate 
between  a  raised  position  of  rest  and  a  lowered 
working  position, 

-  oscillator  means  (24)  which  can  carry  out  rotation  of 
said  supporting  structure  (21)  between  its  position  of 
rest  and  working  position,  and 

-  means  (25)  which  can  pull  and  clamp  the  dummy  bar 
(11)  on  said  supporting  structure  (21)  and  are  anchored 
to  the  same  said  structure  (21), 
whereby  possible  known  means  are  also  envisaged  for 
controlling  and  coordinating  the  actuation  of  said 
oscillator  means  (24)  and  said  means  (25)  which  pull 
and  clamp  the  dummy  bar  (11). 



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

b a r   n o r m a l l y   u s e d   to  w i t h d r a w   t he   c o n t i n u o u s   b i l l e t   in  c o n t i -  

. n u o u s   c a s t i n g   p l a n t s .  

To  be  more  e x a c t ,   t h e   i n v e n t i o n   c o n c e r n s   a  s t r u c t u r e  

. t h a t   s w i n g s   b e t w e e n   two  p o s i t i o n s ,   w h e r e b y   t h e   f i r s t   p o s i t i o n  

i s   u s e d   to  p a r k   t h e   dummy  b a r   d u r i n g   i t s   p h a s e   of   r e s t ,  w h e r e -  

.as   the   s e c o n d   p o s i t i o n   i s   e m p l o y e d   to  s u p p o r t   and   g u i d e   s a i d .  

.dummy  b a r   d u r i n g   the   p h a s e   of   i n i t i a l   i n s e r t i o n   t h e r e o f   a n d  .  

. a l s o   d u r i n g   t h e   p h a s e   of  s t a r t i n g   the   c o n t i n u o u s  b i l l e t   ( h e r e -  

. i n a f t e r   c a l l e d   " b i l l e t " ) .  

In   t h e   a r t   of  c o n t i n u o u s   c a s t i n g   the   m o l t e n   m e t a l   i s  

. c o n v e y e d   in   a  w h e e l e d   l a d l e   or   by  a  c r a n e   to  an  i n g o t   m o u l d  

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

. t h e   c a s t i n g   l i n e .  

S a i d   i n g o t   mould  r e c e i v e s   t he   m o l t e n   m e t a l   f r om  s a i d  

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

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



. t i n u o u s   f l o w   of   a  p r e - s e t   s e c t i o n ;   s a i d   f l o w   b e c o m e s   g r a d u a l l y  

. s o l i d i f i e d   on  t h e   c a s t i n g   l i n e   w i t h   t he   h e l p   of   s u i t a b l e   c o o l -  

. i ng   means   l o c a t e d   in   t he   f i r s t   p a r t   of   s a i d   c a s t i n g   l i n e .  

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

.mould   t e m p o r a r i l y   b e f o r e   b e g i n n i n g   t h e   c a s t i n g   so  as   to  p r e - .  

. v e n t   a  d i s o r d e r l y   f l o w   of  the   m e t a l .  

The  o p e n   b o t t o m   of  the   i n g o t   m o u l d   i s   c l o s e d   by  m e a n s .  

.of  a  dummy  b a r ,   w h i c h   i s   i n s e r t e d   by  a  g r o u p   of  e n t r a i n i n g  .  

. r o l l e r s   i n t o   t h e   o p e n   b o t t o m   of  t h e   i n g o t   m o u l d ,   and   any  g a p .  

c r e a t e d   b e t w e e n   t h e   dummy  b a r   and  t he   o p e n   b o t t o m   i s   s e a l e d ' .  

. w i t h   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 .  

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

. t h u s   c l o s e d   i s   l e f t   to  s o l i d i f y   p a r t i a l l y   so  as   to  become   u n i -  

. t e d   to  t h e   h e a d   of   t he   dummy  b a r .  

F o l l o w i n g   on  t h e   f i l l i n g   of  t h e   i n g o t   mou ld   and  t h e  

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

. t a l   on  i t s   i n n e r   w a l l s ,   the   e n t r a i n i n g   r o l l e r s   a r e   a c t u a t e d  .  

.and  a r r a n g e   to  p u l l   t he   dummy  b a r   and   w i t h d r a w   the   b i l l e t   c o n -  

. n e c t e d   to  t h e   end   of   s a i d   b a r .  

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

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

.and  d i s c h a r g e   l i n e ,   a l o n g   w h i c h   t h e   c a s t   m e t a l   g o e s   on  t r a v e l -  

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

S a i d   dummy  b a r ,   now  h a v i n g   a  new  h e a d ,   i s   t a k e n   o n c e  

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

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

. f o l l o w e d   o n c e   m o r e .  

Known  dummy  b a r s   a r e   s u b s t a n t i a l l y   of  t h r e e   k i n d s :  

. r i g i d   b o w - s h a p e d   dummy  b a r s ,   s e m i - r i g i d   b o w - s h a p e d   dummy  b a r s  

c o n s i s t i n g   o f   a  n u m b e r   of  a r t i c u l a t e d   s e g m e n t s   and  f l e x i b l e  

c h a i n - t y p e   dummy  b a r s .  

The  known   s y s t e m s   to  p a r k   r i g i d   dummy  b a r s   or  s e m i -  

. r i g i d   dummy  b a r s   in   s e g m e n t s   r e q u i r e   a  f i x e d   s u p p o r t i n g   s t r u c t -  



u r e   w h i c h   i s   s h a p e d   l i k e   a  bow,  l i e s   on  the   v e r t i c a l   p l a n e   o f  

. the  c a s t i n g   l i n e ,   s t r e t c h e s   u p w a r d s   f rom  the   e x t r a c t i o n   g r o u p  

.and  e n d s   a t   a  p o i n t   h a v i n g   a  h e i g h t   n o t   l e s s   t h a n   t h e   h e i g h t .  

.of  the   i n g o t   m o u l d .  

P a t e n t s   US  3 , 9 3 0 , 5 3 3   ( R o k o p ) ,   US  3 , 4 3 3 , 2 8 7   ( G r e e n b e r g e r ) .  

and   US  3 , 3 4 4 , 8 4 4   ( R e i n f e l d   and  o t h e r s ) ,   w h i c h   d e s c r i b e   s y s t e m s  

f o r   p a r k i n g   dummy  b a r s   of   t h i s   t y p e ,   r e v e a l   some  p r o b l e m s   r e -  

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

t o r y   l a y - o u t   of  s a i d   f i x e d   b o w - s h a p e d   s t r u c t u r e s .  

P a t e n t   US  3 , 6 8 2 , 2 3 3   ( R o k o p   and   o t h e r s )   c l a i m s   a  s y s t e m  .  

.to  p a r k   f l e x i b l e   dummy  b a r s   w h i c h   c o n s i s t s   of  a  s u b s t a n t i a l l y  

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

. b e i n g   l o c a t e d   a b o v e   the   e x t r a c t i o n   g r o u p   and  c a s t i n g   l i n e ,  

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

t a l   t r a c t   so  as  to  move  t h e   dummy  b a r   w i t h i n   s a i d   b e a r i n g   s t r u c -  

t u r e .  

N o t w i t h s t a n d i n g   t h e   a d v a n t a g e s   o f f e r e d   by  t h i s   s y s t e m   by. 

way  of  a  l e s s e r   b u l k   t h a n   in   s a i d   known  s y s t e m s ,   y e t   t h i s   s y s -  

tem  s t i l l   t a k e s   up  a  g r e a t   d e a l   of  s p a c e   and  i s   o n l y   f i t   f o r  

f l e x i b l e   dummy  b a r s .  

I n d e e d ,   t h e   s t r u c t u r e   p r o p o s e d   in   t h i s   p a t e n t   s t r e t c h e s .  

v e r t i c a l l y   a b o v e   t h e   i n g o t   m o u l d   and  t a k e s   up  much  u s e f u l   s p a -  

ce  b o t h   n e a r   t h e   e x t r a c t i o n   g r o u p   and  n e a r   t h e   u p p e r   p a r t  o f  .  

t he   c a s t i n g   p l a n t .  

One  p r o b l e m   common  to  t h e   f o r e g o i n g   known  p a r k i n g   s y s t e m s  

l i e s   in   t h e   f a c t   t h a t   t h e   new  h e a d   of  t he   dummy  b a r   can  b e  

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

I t   i s   t h e   p u r p o s e   of  o u r   i n v e n t i o n   to  embody  a  d e v i c e   t o .  

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

and  a  l o w e r   w o r k i n g   p o s i t i o n   and  w h i c h   i s   a b l e   to  t a k e   up  l e a s  

s p a c e   t h a n   known  p a r k i n g   s y s t e m s   and  to  be  l i g h t e r   and  c h e a p e r  

t o   m a k e .  

One  a d v a n t a g e   l i e s   in   t h e   f a c t   t h a t   t he   i n v e n t i o n   e n a b l e . s  



a  new  h e a d   to  be  f i t t e d   to  t h e   dummy  b a r   in   i t s   r a i s e d   p o s i t -  

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

T h i s   l e a d s   to   a  g r e a t   s a v i n g   of  t i m e   and   t h e r e f o r e   to  h i g h  

o u t p u t .  

A n o t h e r   a d v a n t a g e   i s   t h e   f r e e   s p a c e   c r e a t e d   n e a r   t h e   e x -  

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

can   be  e m p l o y e d   f o r   o t h e r   more  u s e f u l   p u r p o s e s .  

ou r   i n v e n t i o n   i s   t h e r e f o r e   e m b o d i e d   w i t h   a  d e v i c e   t o  

p a r k   dummy  b a r s w h i c h   can  be  u s e d   in   c o n t i n u o u s   c a s t i n g   m a c h - .  

i n e s   w i t h   a  c a s t i n g   l i n e   on  r o l l e r s   s t r e t c h i n g   b e t w e e n   t h e   i n -  

g o t   mould   and   t h e   s u b s t a n t i a l l y   h o r i z o n t a l   o u t l e t   and  c o m p r i s -  

i n g   an  e x t r a c t i o n   and  s t r a i g h t e n i n g   g r o u p   l o c a t e d   a t   s a i d   o u t -  

l e t , s a i d   d e v i c e   b e i n g   c h a r a c t e r i z e d   by  i n c l u d i n g   in   w o r k i n g  .  

c o m b i n a t i o n :   . 

-  a  s w i n g i n g   s u p p o r t i n g   s t r u c t u r e   to   p a r k   t h e   dummy  b a r , w h e r e -  

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

d o w n s t r e a m   f r o m   s a i d   e x t r a c t i o n   g r o u p   and  can   r o t a t e   b e t w e e n  

a  r a i s e d   p o s i t i o n   of  r e s t   and  a  l o w e r e d   w o r k i n g   p o s i t i o n ,  .  

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

b e t w e e n   i t s   p o s i t i o n   of  r e s t   and   w o r k i n g   p o s i t i o n ,   and  . 

-  means   a b l e   to  p u l l   and   c l a m p   t h e   dummy  b a r   on  s a i d   s u p p o r t -  

i ng   s t r u c t u r e ,   s a i d   means   b e i n g   a n c h o r e d   to  s a i d   s t r u c t u r e , .  

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

a t i n g   the   a c t u a t i o n   of  s a i d   o s c i l l a t o r   means   and  s a i d   m e a n s  .  

w h i c h   p u l l   and   c l a m p   t h e   dummy  b a r ,   in   r e l a t i o n   to  t he   o v e r a l l  

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

In  a  p r e f e r e n t i a l   e m b o d i m e n t   of   t h e   i n v e n t i o n   s a i d   s u p - .  

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

s t a n t i a l l y   b o w - s h a p e d   p r o f i l e   and  w i t h   a  U - s h a p e d   s e c t i o n ,   . 

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

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

f i x e d   to  t h e   u p p e r   p a r t   of  t he   two  v e r t i c a l   s i d e s   of  s a i d  

s t r u c t u r e ,   and   w h e r e b y   the   c r a d l e   s t r u c t u r e   i n c l u d e s   one  o r  .  



.more  i n t e g r a l   l e v e r s   s t r e t c h i n g   o u t w a r d s   and  r a d i a l l y   in   r e - .  

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

. w i t h   s a i d   o s c i l l a t o r   means   a n c h o r e d   to   t h e   f i x e d   s t r u c t u r e  

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

.where ' by   s a i d   c r a d l e   s t r u c t u r e   in  i t s   t u r n   b e a r s   means   to  p u l l  

.and  c l a m p   t h e   dummy  b a r   w h i c h   a r e   a b l e   to  e f f e c t   any   d i s p l a c e -  

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

. p h a s e   of  r e s t .  

The  p u l l i n g   of  t h e   dummy  b a r   a l o n g   t h e   c a s t i n g   l i n e   a n d .  

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

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

. c o n t i n u o u s   b i l l e t .  

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

of  ou r   i n v e n t i o n   as   a  n o n - r e s t r i c t i v e   e x a m p l e   and  s h a l l   r e f e r  

to  t h e   a t t a c h e d   t a b l e s ,   w h e r e i n :  

F i g . 1   g i v e s  a   s i d e   v i e w   of  t he   c o n t i n u o u s   c a s t i n g   m a c h i n e  .  

w i t h   t h e   c r a d l e   s t r u c t u r e   to  p a r k   t h e   dummy  b a r   a c c o r -  

d i n g   to  t h e   i n v e n t i o n ;  

F i g . 2   g i v e s   a  v i e w   i n   t he   d i r e c t i o n   of  t h e   a r r o w   C  of  F i g . I  

a n d  s h o w s   o n l y   s a i d   c r a d l e   s t r u c t u r e   in   i t s   h o r i z o n t a l  

p o s i t i o n   w h e r e   s a i d   s t r u c t u r e   i s   shown  in   F i g . I   w i t h .  

l i n e s   of  d a s h e s   in   i t s   p o s i t i o n   of  r e s t ;  

F i g . 3   s h o w s   t h e   t a i l   of  t he   dummy  b a r .  

In   t h e   f i g u r e s   t h e   same  p a r t s   or   p a r t s   h a v i n g   t he   s a m e  .  

f u n c t i o n s   b e a r   t h e   same  r e f e r e n c e   n u m b e r s .  

In   F i g s . I   and  2,  t h e   d e v i c e   10  w h i c h   p a r k s   t h e   dummy  b a r  

1 1   i s   l o c a t e d   d o w n s t r e a m   f r o m   and  a b o v e   the   g r o u p   12  t h a t   e x -  

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

1 3   in   a  c o n t i n u o u s   c a s t i n g   m a c h i n e   c o n s i s t i n g   of  a  l a d l e   1 4 ,  

t u n d i s h   15  and  an  i n g o t   mou ld   16  h a v i n g   an  o p e n   b o t t o m   a n d  .  

p o s i t i o n e d   on  t he   c a s t i n g   l i n e   17  e q u i p p e d   w i t h   r o l l e r s   18  . 

.and  w i t h   a  c u r v e d   g u i d e   118 ,   s a i d   l i n e   17  h a v i n g   in   i t s   f i r s t  

. t r a c t   a  c o o l i n g   c h a m b e r   19,  w h e r e b y   t h e r e   c o u l d   be  an  o s c i l - .  



l a t i n g   g r o u p   w h i c h   a c t s   on  s a i d   i n g o t   m o u l d   1 6 .  

D o w n s t r e a m   f r o m   t h e   g r o u p   12  e x t r a c t i n g   and   s t r a i g h t e n i n g  

t h e   b i l l e t   i s   p o s i t i o n e d   t h e   r o l l e r   d i s c h a r g e   t a b l e   20  o n  

. w h i c h   t h e   b i l l e t   r u n s   a f t e r   t h e   dummy  b a r   h a s   b e e n   d e t a c h e d  .  

. w i t h   known  u n f a s t e n i n g   m e a n s   g e n e r i c a l l y   i n d i c a t e d   w i t h   I I 2 . .  

In  t h e   e x a m p l e   shown  s a i d   g r o u p   t h a t   u n f a s t e n s   t he   dummy 

.ba r   I I   i s   p a r t   of  t h e   e x t r a c t i o n   and  s t r a i g h t e n i n g   g r o u p   1 2  

a n d   a c t s   so  t h a t   t h e   h e a d   of   t h e   dummy  b a r   a n c h o r e d   to  t h e  

. a c t u a l   b i l l e t   13,   when  u n f a s t e n e d ,   i s   s e p a r a t e d   f r o m   s a i d   d u m -  

my  b a r   I I ,   w h i c h   g o e s   w i t h o u t   i t s   h e a d   o n t o   t h e   p a r k i n g   d e v i c e  

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

t a b l e   20  f o r   t h e   p r o c e s s i n g   p h a s e s   t h e r e a f t e r .  

The  p a r k i n g   d e v i c e   10 ,   shown  in  F i g s . I   and   2  and   t h e   p u r -  

. p o s e   of  o u r   i n v e n t i o n ,   c o n s i s t s   of  a  s w i n g i n g   s u p p o r t i n g   s t r u c -  

t u r e   21  h a v i n g   a  c r a d l e - s h a p e d   s t r u c t u r e   121  w i t h   a  s u b s t a n t -  

. i a l l y   b o w - s h a p e d   b o t t o m   e q u i p p e d   w i t h   a  p l u r a l i t y   of   i d l e r   r o l -  

l e r s   22  a n d   w i t h   two  u p r i g h t   s i d e s   221  c o n n e c t e d   t o g e t h e r   a t .  

. t h e i r   end  w i t h   c r o s s w i s e   e l e m e n t s   ( n o t   shown  h e r e ) ,   w h e r e b y  .  

.a  c r o s s w i s e   t u b u l a r   e l e m e n t   321  i s   e n v i s a g e d   and  i s   a n c h o r e d .  

. a t   i t s   e n d s   to  s a i d   u p r i g h t   s i d e s   221  in   t h e i r   u p p e r   p a r t .  

T h u s   t he   c r a d l e   s t r u c t u r e   121  h a s   a  s u b s t a n t i a l l y   U - s h a p e d  .  

. s e c t i o n . .  

S a i d   t u b u l a r   e l e m e n t   321  h a s   a t   i t s   e n d s   two  l e v e r s   4 2 1 .  

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

321  so  as   to  f o r m   a  f o r k   t o g e t h e r   w i t h   s a i d   t u b u l a r   e l e m e n t   3 2 1 .  

S a i d   l e v e r s  4 2 1   a r e   p r e f e r a b l y   t i l t e d   i n   r e l a t i o n   to  t h e .  

. u p p e r   edge   of   s a i d   u p r i g h t   s i d e s   2 2 1 .  

The  two  s i d e s   221 ,   t u b u l a r   e l e m e n t   321  and   two  l e v e r s  .  

.421  f o r m   t h e   u n i t a r y   c r a d l e   s t r u c t u r e   I 2 I .   S a i d   c r a d l e   s t r u c -  

t u r e   121  i s   a r r a n g e d   r e v o l v a b l y   on  t h e   b e a r i n g   s t r u c t u r e   2 2  .  

of  t he   m a c h i n e   a t   a  p o i n t   a b o v e   t h e   d i s c h a r g e   l i n e   20  and  j u s t  

d o w n s t r e a m   f r o m   t he   e x t r a c t i o n   and  s t r a i g h t e n i n g   g r o u p   1 2 .  

S a i d   a n c h o r a g e   p o i n t   c o n s i s t s   of  a  p i v o t   122  on  w h i c h   t h e  



t u b u l a r   e l e m e n t   321  of  t he   c r a d l e   121  r e v o l v e s .   F i g s . I   and  2 

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

o s c i l l a t o r   m e a n s   24  w h i c h   can  a c t u a t e   t he   r o t a t i o n   of  t h e   c r a -  

d l e   s t r u c t u r e   21  b e t w e e n   a  h o r i z o n t a l   r a i s e d   p o s i t i o n   of   r e s t  

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

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

. e n c e   w i t h   t h e   o u t l e t   of  t h e   e x t r a c t i o n   and  s t r a i g h t e n i n g   g r o u p  

. 1 2 .  

In   o u r   e x a m p l e   s a i d   o s c i l l a t o r   means   24  c o n s i s t   of   a  h y -  

. d r a u l i c   or   p n e u m a t i c   j a c k   124  a n c h o r e d   a t   one  end  to  t h e   b e a r -  

. i n g   s t r u c t u r e   of  t h e   m a c h i n e   22  by  a  s u i t a b l e   s u p p o r t   2 2 2 ,  

. w h i l e   t he   s t e m   224  of  s a i d   j a c k   124  p i v o t s   a t   322  on  a  c r o s s -  

w i s e   s h a f t   425  s o l i d l y   f i x e d   a t   i t s   e n d s   to  t he   f r e e   end  o f  

. e a c h   of  s a i d   l e v e r s   421 ,   so  t h a t   s a i d   s t em   224  can   a c t u a t e  .  

t h e   r o t a t i o n   of  t h e   c r a d l e   s t r u c t u r e   I 2 I   a r o u n d   s a i d   p i v o t  

. 1 2 2 .  

A c c o r d i n g   to  t h e   i n v e n t i o n   s a i d   c r a d l e   s t r u c t u r e   121  a l s o  

c o m p r i s e s   means   25  s u i t a b l e   f o r   p u l l i n g   and  c l a m p i n g   t h e   d u m -  

my  b a r   I I  o n   s a i d   c r a d l e   s t r u c t u r e   1 2 1 .  

S a i d   p u l l i n g   and   c l a m p i n g   m e a n s   25  o n l y   s t a r t   w o r k i n g  

when  t he   dummy  b a r   i s   o u t   of  t h e   r e a c h   of  t h e   e x t r a c t i o n   a n d  

s t r a i g h t e n i n g   g r o u p   12,   a n d  s e r v e   to  p u l l   t h e   dummy  b a r   I I  

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

e d ,   to  s a i d   e x t r a c t i o n   and  s t r a i g h t e n i n g   g r o u p   1 2 .  

In   o u r   e x a m p l e   s a i d   p u l l i n g   and   c l a m p i n g   means   25  c o m -  

. p r i s e   a  j a c k   125  p i v o t i n g   a t   one  end  a t   225  on  t h e   c r a d l e  

. s t r u c t u r e   I 2 I ;   s a i d   j a c k   125  c o o p e r a t e s   w i t h   an  arm  325  s w i n g -  

. i ng   a t   326  on  a  s h a f t   426  a n c h o r e d   a t   i t s   ends   to  two  s u p p o r t s  

.525  w h i c h   a r e   an  i n t e g r a l   p a r t   of   t h e   c r a d l e   s t r u c t u r e   1 2 1 .  

S a i d   c o o p e r a t i o n   b e t w e e n   t h e   s w i n g i n g   arm  325  and   j a c k  .  

125  t a k e s   p l a c e   t h r o u g h   the   a r t i c u l a t i o n   of  t he   s t e m   251  a t  .  

. t h e   p o i n t   252  l o c a t e d   b e t w e e n   t h e   f r e e   end  327  of   t h e   arm  3 2 5  

.and  the   p o i n t   of  r o t a t i o n   326  of  s a i d   arm  3 2 5 .  



The  f r e e   end  327  of   s a i d   arm  325  i s   a  h o o k - w i s e   end  a n d .  

.can  l o d g e   i t s e l f   in   an  u p r i g h t   n o t c h   211  l o c a t e d   l e n g t h w i s e  

i n   t h e   t a i l   411  of  t h e   dummy  b a r   I I   and   can   c o o p e r a t e   w i t h   a .  

. p in   311  l o c a t e d   c r o s s w i s e   w i t h i n   s a i d   n o t c h   2 I I ,   as  shown  i n .  

F i g .  3 .  

S a i d   p u l l i n g   m e a n s   25  a r e   r e q u i r e d   to   p r o v i d e   a  t h r u s t  .  

. o n l y   in   an  u p w a r d s   d i r e c t i o n   and  a r e   i n a c t i v e   when  t h e   dummy 

. b a r   h a s   to  be  i n s e r t e d   in   t h e   e x t r a c t i o n   and   s t r a i g h t e n i n g  .  

g r o u p ,   to  w h i c h   t h e   dummy  b a r   I I   d e s c e n d s ,   t a k i n g   w i t h   i t   t h e  

. f r e e   end  327  of  t h e   s w i n g i n g   arm  325 ,   f r o m   w h i c h   i t   i s   a u t o m a -  

. t i c a l l y   d e t a c h e d   when   s a i d   arm  325  r e a c h e s   t h e   s t o p   a t   t h e  

. l o w e r   end  of  i t s   r u n .  

I t   i s   b e s t   f o r   us  to  e m p h a s i s e   t h a t   t h e   c l a m p i n g   a c t i o n .  

of  t h e   means   25  i s   o n l y   n e c e s s a r y   when  t h e   c r a d l e   s t r u c t u r e .  

121  i s   in   i t s   s l o p i n g   p o s i t i o n   s i n c e   i n   t h e   p o s i t i o n   of  r e s t  

. t h e   dummy  b a r   s t a y s   s t i l l   w i t h i n   s a i d   s t r u c t u r e ,   w h e r e   t h e  

. f i t t i n g   of  i t s   h e a d   I I I   i s   p r e p a r e d   i n   a  r a i s e d   w o r k i n g   s t a - .  

. t i o n   n e a r   w h i c h   t h e   end   B  of   t h e   c r a d l e   s t r u c t u r e   I 2 I   h a l t s . .  

When  t he   dummy  b a r   I I   i s   to  be  i n s e r t e d   d u r i n g   t he   r e a d y -  

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

. s t r u c t u r e   I 2 I ,   t a k i n g   w i t h   i t   t h e   dummy  b a r   I I   c o m p l e t e   w i t h .  

.a  r e m o v a b l e   h e a d   I I I ,   i s   d r i v e n   by  t h e   o s c i l l a t o r   means   24  s o  

.as  to  t a k e   up  i t s   w o r k i n g  p o s i t i o n .  

S a i d   b a r   I I   s t a y s   a t t a c h e d   to  s a i d   c r a d l e   s t r u c t u r e   1 2 1 ,  

o w i n g   to  t h e   c l a m p i n g   a c t i o n   of  t h e   m e a n s   2 5 .  

.  When  t h e   w o r k i n g   p o s i t i o n   i s   r e a c h e d ,   t h e   j a c k   125  i s  

d i s a c t i v a t e d   and  e n a b l e s   t h e   arm  325  to  r e v o l v e   c l o c k w i s e  

. u n d e r   t he   a c t i o n   o f   t h e   w e i g h t   of   t he   dummy  b a r ,   w h i c h   i n s e r t s  

. i t s e l f   in   t h e   e x t r a c t i o n   and   s t r a i g h t e n i n g   g r o u p   12  and   e n t e r s  

u p o n   i t s   f i e l d   of   w o r k .  

The  g r o u p   19  p u l l s   t h e   dummy  b a r   I I   a l o n g   t he   c a s t i n g  

. l i n e   17  u n t i l   i t s   h e a d   I I I   i s   i n s e r t e d   i n t o   t he   b o t t o m   of   t h e  

. i n g o t   mould   1 6 .  



When  t h e   f i r s t   c a s t i n g   p h a s e   e n d s ,   t he   dummy  b a r   I I ,   o f .  

w h i c h   t he   t a i l   h a s   s t a y e d   d u r i n g   s a i d   p h a s e   b e t w e e n   t he   e n -  .  

t r a i n i n g   r o l l e r s   212  of  t h e   e x t r a c t i o n   and   s t r a i g h t e n i n g   g r o u p  

12,  i s   w i t h d r a w n   and   t h r u s t   a l o n g   t h e   c r a d l e - w i s e   p a r k i n g   s t r u c -  

t u r e   121 ,   w h i c h   i s   l y i n g   in   i t s   w o r k i n g   p o s i t i o n .  

When  t h e   h e a d   I I I   of   t h e   dummy  b a r   r e a c h e s   s a i d   e x t r a c t -  

i o n   r o l l e r s   212 ,   t h e   p i n   311  p r o v i d e d   in   t h e   t a i l   411  of  t h e .  

dummy  b a r   I I   l i e s   n e a r   t h e   b o t t o m   d e a d   c e n t r e   of  t h e   h o o k - l i k e  

e n d   327  of  t h e   s w i n g i n g   arm  325 ,   s a i d   end  327  b e i n g   now  in   a .  

. r a i s e d   and   r e t r a c t e d   p o s i t i o n .  

The  j a c k   125  now  s t a r t s   w o r k i n g ,   r o t a t e s   s a i d   arm  3 2 5  

a n t i - c l o c k w i s e   and   f o r c e s   s a i d   arm  to  hook   i t s e l f   o n t o   t h e  

. p i n   3 I I   of  t h e   dummy  b a r   I I   and  to  p u l l   s a i d   dummy  b a r   I I   u p -  

w a r d s   w h i l e   i t s   h e a d   I I I   i s   s t i l l   a n c h o r e d   to  t h e   b i l l e t   1 3 .  

When  s a i d   h e a d   I I I   r e a c h e s   t he   means   112  t h a t   u n f a s t e n  

. t h e   h e a d ,   t h e   dummy  b a r   I I   i s   f r e e d   in   a  known  way  and  c o n t i -  

. nues   i t s   p a t h   a l o n g   t h e   c r a d l e   s t r u c t u r e   I 2 I   u n t i l   t he   s w i n g -  

. i ng   arm  325  r e a c h e s   i t s   t op   dead   c e n t r e ,   w h e r e   s a i d   arm  3 2 5  .  

i s   c l a m p e d   by  t h e   j a c k   125  and  a t   t h e   same  t i m e   h i n d e r s   t h e  

r e t u r n   of   t h e   dummy  b a r   I I   d o w n w a r d s .  

The  a c t u a l   b i l l e t   13,   i n s t e a d ,   g o e s   on  m o v i n g   a l o n g   t h e  

. r o l l e r   d i s c h a r g e   t a b l e   2 0 .  

The  o s c i l l a t o r   m e a n s   24  now  s t a r t   w o r k i n g   a n d ,   by  t h e  

. a c t u a t i o n   of   t h e   t w o - w a y   j a c k   124 ,   r e v o l v e   t h e   c r a d l e   s t r u c t -  

.u re   121  and   t h e r e w i t h   t h e   dummy  b a r   i n t o   t h e   r a i s e d   p a r k i n g  .  

. p o s i t i o n   or   p o s i t i o n .   of  r e s t ,   w h e r e   a  new  h e a d   I I I   i s   f i t t e d  

.and  made  r e a d y   f o r   t he   n e x t   c a s t i n g .  

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

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

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

c r a d l e   s t r u c t u r e   121  can  be  v a r i e d ,   and  o t h e r   k i n d s   of  a c t u a -  

. t i o n   means   can  be  e n v i s a g e d   f o r   p e r f o r m i n g   t h e   a c t i o n   of  t h e .  

. o s c i l l a t o r   means   24  and  p u l l i n g   and  c l a m p i n g   means   25,  s a i d  



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

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

.or  c h a i n s ,   the   w h o l e   b e i n g   p o s s i b l e   f o r   a  p e r s o n   s k i l l e d   i n  .  

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

. v e n t i v e   i d e a   of  t h i s   i n v e n t i o n .  



I .   D e v i c e   to  p a r k   t h e   dummy  b a r   ( I I )   t h a t   can   be  u s e d   i n  

c o n t i n u o u s   c a s t i n g   m a c h i n e s   w i t h   a  c a s t i n g   l i n e   ( 1 7 )   w h i c h  

e m p l o y s   r o l l e r s   ( 1 8 ) ,   s t r e t c h e s   b e t w e e n   t h e   i n g o t   mould   ( 1 6 ) .  

a n d   the   s u b s t a n t i a l l y   h o r i z o n t a l   o u t l e t   and   c o m p r i s e s   an  e x - .  

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

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

.and  m u t u a l   c o o p e r a t i o n   and   c o o r d i n a t i o n :  

a  s w i n g i n g   s u p p o r t i n g   s t r u c t u r e   ( 2 1 )   f o r   p a r k i n g   t he   d u m m y .  

b a r   ( I I ) ,   s a i d   s t r u c t u r e   ( 2 1 )   b e i n g   r e v o l v a b l y   s u s t a i n e d   a t  

i t s  u p p e r   s i d e   d o w n s t r e a m   f r o m   s a i d   e x t r a c t i o n   and  s t r a i g h t -  

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

p o s i t i o n   of  r e s t   and  a  l o w e r e d   w o r k i n g   p o s i t i o n ,  

o s c i l l a t o r   means   ( 2 4 )   w h i c h   can  c a r r y   o u t   r o t a t i o n   of  s a i d .  

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

w o r k i n g   p o s i t i o n ,   a n d  

-   means   ( 2 5 )   w h i c h   can  p u l l   and  c l amp   t he   dummy  b a r   ( I I )   o n  

s a i d   s u p p o r t i n g   s t r u c t u r e   ( 2 1 )   and  a r e   a n c h o r e d   to  the   s a m e  

s a i d   s t r u c t u r e   ( 2 1 ) ,   . 

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

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

. ( 2 4 )   and  s a i d   means   ( 2 5 )   w h i c h   p u l l   and  c l a m p   t h e   dummy  b a r  .  

( I I ) .  

2.  D e v i c e   as   in   C l a i m   I ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t .  

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

. s t r u c t u r e   ( I 2 I )   w h i c h   h a s   a  s u b s t a n t i a l l y   b o w - s h a p e d   p r o f i l e .  

.and  U - s h a p e d   s e c t i o n   and  p i v o t s   a t   i t s   u p p e r   s i d e   on  the   f i x -  

.ed  b e a r i n g   s t r u c t u r e   ( 2 2 )   of  t h e   c a s t i n g   m a c h i n e .  

3.  D e v i c e   as  in   C l a i m   2,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t .  

. s a i d   c r a d l e   s t r u c t u r e   ( I 2 I )   h a s   two  u p r i g h t   s i d e s   ( 2 2 1 )   w h i c h  

a r e   c o n n e c t e d   t o g e t h e r   in   t h e i r   u p p e r   p a r t   by  a  t u b u l a r   e l e - .  

. m e n t  ( 3 2 1 )   and  a t   t h e i r   l o w e r   end  by  a  b o t t o m   c o n s i s t i n g   o f  .  



. r o l l e r s   ( 2 2 ) .  

.  4.  D e v i c e   as   in   C l a i m   3,  c h a r a c t e r i z e d   by  the   f a c t   t h a t .  

. s a i d   t u b u l a r   e l e m e n t   ( 3 2 1 )   p i v o t s   on  a  p i n   ( 1 2 2 )   s u s t a i n e d  

. c r o s s w i s e   by  t h e   b e a r i n g   s t r u c t u r e   ( 2 2 )   of  t h e   m a c h i n e .  

5.  D e v i c e   as   in   C l a i m   I  or   in   C l a i m   2  or   3,  c h a r a c t e r i z e d  

.by  the   f a c t   t h a t   s a i d   c r a d l e   s t r u c t u r e   ( I 2 I )   h a s   one  or  m o r e .  

. a c t u a t i o n   l e v e r s   ( 4 2 I )   s t r e t c h i n g   away  f r o m   t h e   a x i s   of   r o t a t -  

. i o n   of  s a i d   s t r u c t u r e   ( 1 2 1 )   and   a n c h o r e d   a t   one  end   to  t h e  

o u t e r   s u r f a c e   of   s a i d   t u b u l a r   e l e m e n t   ( 3 2 1 ) .  

6.  D e v i c e   as   i n   C l a i m   I  or   i n   one  or   a n o t h e r   of  t h e  

. C l a i m s   t h e r e a f t e r   up  to  C l a i m   5  i n c l u s i v e ,   c h a r a c t e r i z e d   b y  .  

. t h e   f a c t   t h a t   s a i d   a c t u a t i o n   l e v e r s   ( 4 2 1 )   a r e   t i l t e d   i n   r e l a t -  

. i o n   to  t h e   u p p e r   e d g e s   of  s a i d   u p r i g h t   s i d e s   ( 2 2 1 )   of  s a i d  

. c r a d l e   s t r u c t u r e   ( 1 2 1 ) .  

7.  D e v i c e   as   i n   C l a i m   I  and   in   one  or  a n o t h e r   of  t h e  

. C l a i m s   t h e r e a f t e r ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   s a i d   o s c i l -  

. l a t o r   means   ( 2 4 )   c o n s i s t   of  a  j a c k   ( 1 2 4 )   p i v o t e d   a t   one  e n d  .  

.on  the   b e a r i n g   s t r u c t u r e   ( 2 2 )   of  t h e   m a c h i n e   and   h a v i n g   t h e  

. f r e e   end  of  i t s   s t e m   ( 2 2 4 )   p i v o t i n g   a t   ( 3 2 2 )   on  a  c r o s s w i s e  

s h a f t   ( 4 2 5 )   a n c h o r e d   a t   i t s   e n d s   to  t h e   f r e e   e n d s   of  s a i d   a c t -  

u a t i o n   l e v e r s   ( 4 2 1 ) .  

8.  D e v i c e   as   in   C l a i m   I  a n d   in   one  or   a n o t h e r   of  t h e  

. C l a i m s   t h e r e a f t e r ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   s a i d   p u l l i n g  

a n d   c l a m p i n g   m e a n s   ( 2 5 )   c o m p r i s e   a  j a c k   ( I 2 5 )   p i v o t e d   a t   o n e  

. end   a t   ( 2 2 5 )   on  t h e   c r a d l e   s t r u c t u r e   ( I 2 I ) ,   w h e r e b y   t h e   s t e m .  

. ( 2 5 1 )   of  s a i d   j a c k   ( I 2 5 )   i s   p i v o t e d   a t   an  i n t e r m e d i a t e   p o i n t .  

.on  a  s w i n g i n g   arm  ( 3 2 5 )   p i v o t e d   a t   one  end  ( 3 2 6 )   on  a  c r o s s w i -  

s e   s h a f t   ( 4 2 6 )   a n c h o r e d   a t   i t s   e n d s   to  two  u p r i g h t   s u p p o r t s  

. ( 5 2 5 )   s o l i d l y   f i x e d   to   s a i d   c r a d l e   s t r u c t u r e   ( I 2 I ) ,   and  w h e r e -  

b y   the   f r e e   end  ( 3 2 7 )   of   s a i d   s w i n g i n g   arm  ( 3 2 5 )   f o l l o w s   a n  .  

a r c   t a n g e n t i a l   to   t h e   l e n g t h w i s e   a x i s   of   s a i d   c r a d l e   s t r u c t - .  

u r e   ( 2 1 ) .  

9.  D e v i c e   a s   in   t h e   C l a i m s   h e r e i n b e f o r e ,   c h a r a c t e r i z e d  .  



.by  t he   f a c t   t h a t   s a i d   f r e e   end  ( 3 2 7 )   of   t h e   s w i n g i n g   arm  ( 3 2 5 )  

. c o m p r i s e s ,   in   i t s   e d g e   o p p o s i t e   t h e   o u t e r   end  (A)  of  t he   c r a -  

. d l e   s t r u c t u r e   ( I 2 I ) ,   a  h o o k - l i k e   p r o f i l e   w h i c h   can  c o o p e r a t e .  

. w i t h   a  p i n   ( 3 1 1 )   p o s i t i o n e d   c r o s s w i s e   w i t h i n   a  l e n g t h w i s e  

. g r o o v e   ( 2 1 1 )   m a c h i n e d   in   t h e   t a i l   ( 4 1 1 )   of  t h e   dummy  b a r   ( I I ) .  








	bibliography
	description
	claims
	drawings
	search report

