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A  mold  oscillation  apparatus  for  curved-type  continuous  casting  machines. 

An  apparatus  10  serves  to  oscillate  a  mold  1  for 
curved-type  continuous  casting  machines,  and  comprises 
a  base  frame  3  detachably  mounted  on  a  structure  8,  a 
bracket  4  secured  to  the  base  frame  and  having  a  ful- 
crum  corresponding  to  a  center  0,  of  curvature  for  a 
path  la  of  cast  metal  in  the  mold  1,  an  oscillation  lever 
2  having  its  one  end  pivotally  mounted  at  the  fulcrum 
to  the  bracket  4,  and  an  oscillation  drive  lever  6,  to 
which  the  other  end  of  the  oscillation  lever  2  is  pivo- 
tally  mounted  at  a  loading  point  02.  The  mold  1  is  de- 
tachably  fixed  to  the  oscillation  lever  2  as  by  bolts  11 
with  its  center  0,  of  curvature  corresponding  to  the 
fulcrum  of  the  bracket  4.  The  oscillation  drive  lever  2 
is  swingingly  driven  by  a  drive  motor  through  a  reduc- 
tion  gear  7,  so  that  the  mold  1  can  oscillate  about  the 
center  0,  of  curvature. 



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

o s c i l l a t i n g   a  mold  f o r   c u r v e d - t y p e   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 ,   and  more  p a r t i u c l a r l y   to  an  a p p a r a t u s   f o r  

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

In  o r d e r   to  p r e v e n t   c a s t   s t r a n d s   f rom  s t i c k i n g  

to  m o l d s   in  c o n t i n u o u s   c a s t i n g ,   t h e r e   h a v e   b e e n   c o n v e n -  

t i o n a l l y   e m p l o y e d   m e a s u r e s   in  w h i c h   a  mold   in  c u r v e d -  

t y p e   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   is  c a u s e d   to  o s c i l l a t e  

by  a  s t r o k e   a l o n g   a  l o c u s   h a v i n g   a  r a d i u s   R  of   c u r -  

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

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

s t r i c t   to  some  e x t e n t   in  o r d e r   to  r e d u c e   s u r f a c e   d e f e c t s  

on  c a s t   s t r a n d s   to  t he   m i n i m u m .   To  t h i s   e n d ,   i t   i s  

n e c e s s a r y   to  d e v i s e   c o n s t r u c t i o n s   or  m e c h a n i s m s   f o r  

e n s u r i n g   p r e c i s i o n   of  l o c u s   h a v i n g   a  r a d i u s   R  of  c u r -  

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

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

u t i l i z e d .   H o w e v e r ,   t h e s e   p r i o r   a r t   c o n s t r u c t i o n s   o r  

m e c h a n i s m s   i n v o l v e   v a r i o u s   p r o b l e m s   s u c h   as  t h e   r e d u c -  

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

t h e   d i f f i c u l t y   in  e n s u r i n g   p r e c i s i o n   of  l o c u s   due  to  t h e  

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

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



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

3 e c u r e d .   A n o t h e r   p r o b l e m   i n v o l v e d   in  t h e   p r i o r   a r t  

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

m a i n t e n a n c e   of  d r i v i n g   m e c h a n i s m   and  t h e   l i k e   m u s t   b e  

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

m a c h i n e .  

I t   is   an  o b j e c t   of  t h e   i n v e n t i o n   to  s o l v e   t h e  

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

or  m e c h a n i s m s .  

I t   is   a n o t h e r   o b j e c t   of   t h e   i n v e n t i o n   to  p r o -  

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

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

can   be  c o m p l e t e l y   r e p a i r e d   f rom  t h e   o u t s i d e .  

I t   is   a  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   t o  

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

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  s m a l l   r a d i u s   o f  

c u r v a t u r e .  



The  i n v e n t i o n   as  c l a i m e d   p r o v i d e s :  

An  a p p a r a t u s   f o r   o s c i l l a t i n g   a  mold   f o r  

c u r v e d - t y p e   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 ,   s a i d   a p p a r a t u s  

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

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

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

t u r e ;   an  o s c i l l a t i o n   l e v e r   h a v i n g   i t s   one  end  p i v o -  

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

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

o t h e r   end  of  s a i d   o s c i l l a t i o n   l e v e r   and  f i x e d   to  s a i d  

b a s e   f r a m e .  

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

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

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

q u a t e   r i g i d i t y ,   an  o s c i l l a t i o n   l e v e r   m o u n t e d   a t   i t s  

f u l c r u m   on  s a i d   b a s e   f r a m e ,   a  cam  m e c h a n i s m   f o r   o s c i l l a -  

t i o n   m o u n t e d   on  s a i d   b a s e   f r a m e ,   and  a  d r i v e   m o t o r  

m o u n t e d   on  s a i d   b a s e   f r a m e ,   s a i d   b a s e   f r a m e   b e i n g  

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

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



An  a p p a r a t u s   a c c o r d i n g   to  t he   p r e s e n t   i n v e n -  

t i o n   can   be  a d v a n t a g e o u s l y   i n c o r p o r a t e d   i n t o   a  c u r v e d -  

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

c u r v a t u r e   s i n c e   i t   b e c o m e s   c o m p a c t   in  c o n s t r u c t i o n   d u e  

to  t h e   f a c t   t h a t   t h e   l e n g t h   of  t he   o s c i l l a t i o n   l e v e r   i s  

r e d u c e d   w i t h   s m a l l e r   r a d i u s   of  c u r v a t u r e .  

In  one  a s p e c t   of   t he   i n v e n t i o n ,   t he   o s c i l l a -  

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

to   t h e   c e n t e r   of   c u r v a t u r e   of   a  m o l d ,   so  t h a t   t he   m o l d  

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

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

l o c a t i n g   t h e   c e n t e r   of  c u r v a t u r e   of   t he   mold   a n y w h e r e  o n  

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

m o u n t e d .   A c c o r d i n g   to  t h e  i n v e n t i o n ,   t he   c e n t e r   of  c u r -  

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

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

p r i o r   a r t ,   so  t h a t   t h e   mold   can   o s c i l l a t e   a l o n g   a n  

a c c u r a t e   c i r c u l a r   a r c .  

In  a n o t h e r   a s p e c t   of   t h e   i n v e n t i o n ,   a  m o l d  

h a v i n g   i t s   c e n t e r   of  c u r v a t u r e   f i x e d   t h e r e t o   can   b e  

a t t a c h e d   to   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   o n l y   b y  

m o u n t i n g   a  b a s e   f r a m e   on  a  s t r u c t u r e ,   and  v a r i o u s   e l e -  

m e n t s   p r v o i d e d   on  t h e   b a s e   f r a m e   can   be  c o m p l e t e l y  

r e p a i r e d   a t   a  l o c a t i o n   away  f rom  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   to  i m p r o v e   an  e f f i c i e n c y   of  r e p a i r   w o r k .  



One  way  of  c a r r y i n g   ou t   t h e   i n v e n t i o n   i s  

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

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

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

R e f e r r i n g   now  to  t he   d r a w i n g ,   t h e r e   is  s h o w n  

an  a p p a r a t u s   fo r   o s c i l l a t i n g   a  mold   1  of  a  c u r v e d - t y p e  

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

is   g e n e r a l l y   d e s i g n a t e d   by  n u m e r a l   10,  and  c o m p r i s e s   a n  

o s c i l l a t i o n   l e v e r   2  f o r   t h e   mold   1,  a  b a s e   f r a m e   3,  a  

b r a c k e t   4  s e c u r e d   to  s a i d   b a s e   f r a m e ,   an  o s c i l l a t i o n   c a m  

s h a f t   5  r o t a t a b l y   m o u n t d   on  s a i d   b a s e   f r a m e ,   an  o s c i l l a -  

t i o n   d r i v e   l e v e r   6  o s c i l l a t o r i l y   m o u n t e d   on  s a i d   c a m  

s h a f t ,   a  r e d u c t i o n   g e a r   7  f o r   o s c i l l a t i o n   d r i v e ,   and  a  

d r i v e   m o t o r   ( n o t   s h o w n ) .   T h e s e   c o m p o n e n t s   c o n s t i t u t e   a n  

i n t e g r a l   o s c i l l a t i o n   u n i t .   The  mold   1  has   a  p a t h   l a   f o r  

c a s t   s t r a n d s ,   w h i c h   p a t h   has   a  r a d i u s   of  c u r v a t u r e   R ,  

and  is   d e t a c h a b l y   s e c u r e d   to  t h e   o s c i l l a t i o n   l e v e r   2  b y  

b o l t s   11  s u c h   t h a t   a  c e n t e r   O1  of   c u r v a t u r e   of  t he   p a t h  

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

l e v e r   2  is  p i v o t a l l y   m o u n t e d   on  t h e   b r a c k e t   4.  T h e  

o s c i l l a t i o n   l e v e r   2  is   a l s o   p i v o t a l l y   a t t a c h e d   a t   a  

l o a d i n g   p o i n t   02  to   t h e   o s c i l l a t i o n   d r i v e   l e v e r   6  t o  

o s c i l l a t e   a b o u t   t he   f u l c r u m ,   t h a t   i s ,   t he   c e n t e r   O1  o f  

c u r v a t u r e .   The  l o a d i n g   p o i n t   02  i s   l o c a t e d   on  a  l i n e  

p a s s i n g   t h r o u g h   the   c e n t e r   O1  of   c u r v a t u r e .   T h e  

o s c i l l a t i o n   d r i v e   l e v e r   6  is   s w i n g i n g l y   d r i v e n   by  t h e  

o s c i l l a t i o n   cam  s h a f t   5  w h i c h   is  in  t u r n   d r i v e n   by  t h e  



d r i v e   m o t o r   ( n o t   s h o w n )  t h r o u g h   t he   r e d u c t i o n   g e a r   7 

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

The  o s c i l l a t i o n   u n i t   t h u s   c o n s t r u c t e d   is  p r o -  

v i d e d   a t   t h e   u n d e r s i d e   of  t h e   b a s e   f r a m e   3  w i t h   a  p l u r a -  

l i t y   of  p o s i t i o n i n g   l i n e r s   3a ,   t h r o u g h   w h i c h   t h e   u n i t   i s  

p o s i t i o n e d   on  t op   s u p p o r t   s u r f a c e s   8a  of  a  s t r u c t u r e   8 

and  is   d e t a c h a b l y   s e c u r e d   to  t he   s t r u c t u r e   8  by  means   o f  

c o t t e r   p i n s   12.  The  s t r u c t u r e   8  is   r i g i d l y   m o u n t d   on  a  

c o n c r e t e   f o u n d a t i o n   9 .  

W h i l e   t h i s   i n v e n t i o n   h a s   b e e n   d e s c r i b e d   i n  

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

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

made  by  t h o s e   s k i l l e d   in  t h e   a r t   w i t h o u t   d e p a r t i n g   f r o m  

t h e  s p i r i t   and  s c o p e   of   t h i s   i n v e n t i o n ,   as  d e f i n e d   b y  

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



1.  An  a p p a r a t u s   10  f o r   o s c i l l a t i n g   a  mold  1  f o r  

c u r v e d - t y p e   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 ,   s a i d   a p p a r a t u s  

c o m p r i s i n g   a  b a s e   f r a m e   3  h a v i n g   a  f u l c r u m   c o r r e s p o n d i n g  

to  a  c e n t e r   O1  of  c u r v a t u r e   f o r   a  p a t h   la   of  c a s t  

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

t u r e   8;  an  o s c i l l a t i o n   l e v e r   2  h a v i n g   i t s   one  end  p i v o -  

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

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

o t h e r   end  of  s a i d   o s c i l l a t i o n   l e v e r   and  f i x e d   to  s a i d  

b a s e   f r a m e .  

2.  An  a p p a r a t u s   as  s e t   f o r t h   in  c l a i m   1  w h e r e i n  

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

d r i v e   l e v e r   6,  to  w h i c h   t he   o t h e r   end  of  s a i d   o s c i l l a -  

t i o n   l e v e r   2  is   p i v o t a l l y   m o u n t e d .  

3.  An  a p p a r a t u s   as  s e t   f o r t h   in  c l a i m   1  or  2 

w h e r e i n   s a i d   b a s e   f r a m e   3  c o m p r i s e s   a  b r a c k e t   4,  t o  

w h i c h   t he   one  end  of  s a i d   o s c i l l a t i o n   l e v e r   is   p i v o t a l l y  

m o u n t e d .  

4.  An  a p p a r a t u s   a s  s e t   f o r t h   in  c l a i m   3  w h e r e i n  

s a i d   mold  1  of  t he   c u r v e d - t y p e   c o n t i n u o u s   c a s t i n g  

m a c h i n e   is   d e t a c h a b l y   f i x e d   to  s a i d   o s c i l l a t i o n   l e v e r   2 .  
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