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(©  Turn-over  cooling  bank. 

A  cooling  bed  for  metal  stock,  which  also  turns  the 
stock  as  it  progresses  along  the  bank,  has  sets  of  carrier  (1) 
and  pick-up  racks  (7).  Each  set  of  racks  is  reciprocated  both 
horizontally  and  vertically  and  an  adjustment  means  is 
provided  for  adjusting  the  horizontal  stroke  of  one  set  of 
racks.  The  adjustment  means  includes  a  shaft  (15),  an  inner 
member  (43)  eccentrically  secured  to  the  shaft  (15),  an 
outer  member  (45)  eccentrically  secured  to  the  inner 
member  (43)  and  means  for  connecting  the  members  (43, 
45)  together  at  selected  relative  angular  positions. 
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T h i s   i n v e n t i o n   r e l a t e s   to  a  t u r n - o v e r   c o o l i n g   b a n k  

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

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

s e c t i o n ,   i t   is   h o t   r o l l e d   or  c o n t i n u o u s l y   c a s t   and  t h e n   c u t  

to   l e n g t h .   The  s t o c k   i s   t h e n   a l l o w e d   to  c o o l  o n   a  c o o l i n g  

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

t h e   l e n g t h   of  t h e   b a n k .   I t   is   a l s o   d e s i r a b l e   to  r o t a t e   t h e  

s t o c k   as  i t   moves   a l o n g   t h e   bank   so  t h a t   i t   c o o l s   m o r e  

u n i f o r m l y   and  t h e r e b y   a v o i d s   d i s t o r t i o n   of  t he   s t o c k .  

T u r n - o v e r   c o o l i n g   b a n k s   a re   known  w h i c h   c o m p r i s e  

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

h a v e   a  r e c i p r o c a t i n g   m o t i o n   in  b o t h   t he   h o r i z o n t a l   a n d  

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

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

t h e   s e t s   of  r a c k s   i s   s u c h   t h a t   t he   s t o c k ,   i n t r o d u c e d   to  t h e  

i n p u t   end  of  t h e   b a n k ,   is   d i s p o s e d   in  a  number   of  s t e p s   t o  

t h e   o u t p u t   end  of  t h e   bank   and  t he   s t o c k   is   s l o w l y   r o t a t e d  

as  i t   p r o g r e s s e s   a c r o s s   t h e   b a n k .   The  m o v e m e n t   of  t he   s e t s  

of   r a c k s   is  f i x e d   and  t h e   bank   is  s u i t a b l e   f o r   t r a n s p o r t i n g  

s t o c k   of  p a r t i c u l a r   c r o s s - s e c t i o n a l   d i m e n s i o n s .  

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

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

w i d e   r a n g e   of  c r o s s - s e c t i o n a l   d i m e n s i o n s .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   a  t u r n - o v e r  

c o o l i n g   bank   f o r   m e t a l   s t o c k   c o m p r i s e s : -  

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

a r r a n g e d   s u b s t a n t i a l l y   h o r i z o n t a l ,  

(b)  a  p i c k - u p   r a c k   h a v i n g   a  n o t c h e d   s u p p o r t   s u r f a c e  

a r r a n g e d   s u b s t a n t i a l l y   h o r i z o n t a l   and  s u b s t a n t i a l l y  

p a r a l l e l   to  t he   c a r r i e r   r a c k ,  

(c)  means   f o r   p r o v i d i n g   a  f i r s t   one  of  t he   r a c k s   w i t h   a  

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

(d)  means   f o r   p r o v i d i n g   t h e   o t h e r   r a c k   w i t h   a  



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

s t r o k e   w h i c h   i s   s u b s t a n t i a l l y   1800  o u t   of  p h a s e   w i t h   t h e  

f i r s t   of  s a i d   r a c k s ,  

(e)  m e a n s   f o r   p r o v i d i n g   b o t h   r a c k s   w i t h   a  r e c i p r o c a t i n g  

v e r t i c a l   t r a v e l   of   a  f i x e d   s t r o k e   w i t h   t h e   two  r a c k s   b e i n g  

moved  s i m u l t a n e o u s l y   1800   o u t   of   p h a s e   w i t h   e a c h   o t h e r ,  

t h e   h o r i z o n t a l   and  v e r t i c a l   m o v e m e n t   of   e a c h   r a c k  

b e i n g   s u c h   t h a t   i t   moves   a l o n g   an  e l l i p t i c a l   p a t h   and  s t o c k  

l y i n g   on  t h e   r a c k s   i s   r o t a t e d   as  i t   is  moved  a l o n g   t h e   b a n k ,  

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

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

(1)  a  r o t a t a b l e   d r i v e   s h a f t ,  

(2)  an  i n n e r   member   r i g i d l y   s e c u r e d   to  t h e   d r i v e   s h a f t  

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

(3)  an  o u t e r   member   e c c e n t r i c a l l y   m o u n t e d   on  t h e   i n n e r  

member   and  r o t a t a b l e   w i t h   r e s p e c t   to  t h e   i n n e r   m e m b e r ,   a n d  

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

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

p o s i t i o n s   of   t h e   o u t e r   member   w i t h   r e s p e c t   to   t h e   i n n e r  

member  w h e r e b y   t h e   s t r o k e   o f   t h e   h o r i z o n t a l   t r a v e l   of   t h e  

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

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

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

a d j u s t a b l e   b e t w e e n   p r e d e t e r m i n e d   l i m i t s .  

In  u s e ,   t h e   s t o c k   i s   p i c k e d   up  a t   t h e   e n t r a n c e   e n d  

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

r a c k ,   moved   f o r w a r d ,   and  d e p o s i t e d   on  t h e   n o t c h e d   s u p p o r t  

s u r f a c e   o f   t h e   c a r r i e r   r a c k .   The  s t o c k   is  t h e n   m o v e d  

f o r w a r d   by  t h e   c a r r i e r   r a c k   and  d e p o s i t e d   o n  t h e   s u p p o r t  

s u r f a c e   of   t h e   p i c k - u p   r a c k .   T h i s   m o t i o n   c o n t i n u e s   to   m o v e  

t h e   s t o c k   p r o g r e s s i v e l y   to   t h e   e x i t   end  of  t h e   b a n k .   T h e  

n o t c h e s   on  t h e   two  r a c k s   a r e   so  s h a p e d   t h a t ,   e a c h   t i m e   t h e  

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

an  a x i s   p a r a l l e l   to   i t s   l e n g t h .   The  a n g l e   t h r o u g h   w h i c h   t h e  

s t o c k   i s   t u r n e d   i s   u s u a l l y   900 .   I f   t h e   b a n k   i s   t o  



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

t h e n   i t   i s   n e c e s s a r y   to   be  a b l e   to  a d j u s t   t he   a m o u n t   o f  

f o r w a r d   t r a v e l   of  t h e   s t o c k   as  i t   is  moved  by  t h e   c a r r i e r  

r a c k   and  d e p o s i t e d   on  to   t h e   p i c k - u p   r a c k .   T h i s   is   to  m a k e  

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

n o t c h e d   s u p p o r t   s u r f a c e   of  t he   p i c k - u p   r a c k   so  t h a t   t h e  

s t o c k   t u r n s   o v e r   t h r o u g h   t h e   c o r r e c t   a n g l e   w i t h o u t   e x c e s s i v e  

s t i c k i n g   and  b u m p i n g   w h i c h   wou ld   damage   t he   s t o c k   and  t h e  

s u p p o r t   s u r f a c e   of  t h e   r a c k s .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  more  r e a d i l y  

u n d e r s t o o d   i t   w i l l   now  be  d e s c r i b e d ,   by  way  of  e x a m p l e   o n l y ,  

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 ,   in  w h i c h : -  

F i g u r e   1  is   a  s i d e   e l e v a t i o n   of  p a r t   of  t h e  

t u r n - o v e r   c o o l i n g   b a n k ,  

F i g u r e   2  i s   a  s i d e   e l e v a t i o n   of  a  f u r t h e r   p a r t   o f  

t h e   t u r n - o v e r   c o o l i n g   b a n k ,  

F i g u r e   3  i s   a  p l a n   of  t h e   p a r t   of  t h e   bank   shown  i n  

F i g u r e   2 ,  

F i g u r e   4  i s   a  p l a n   of  t he   d r i v e   a r r a n g e m e n t   f o r  

t h e   c o o l i n g   b a n k ,  

F i g u r e   5  i s   a  p l a n   of  p a r t   of  t he   d r i v e   a r r a n g e m e n t  

of   t he   c a r r i e r   r a c k s ,  

F i g u r e   6  i s   a  s i d e   e l e v a t i o n   of  t he   d o u b l e  

e c c e n t r i c   d e v i c e   shown  in  F i g u r e   5,  a n d  

F i g u r e   7  i s   a  s i d e   e l e v a t i o n   of  p a r t   of  t he   d r i v e  

a r r a n g e m e n t   f o r   t h e   c a r r i e r   r a c k s .  

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

f o r   m e t a l   s t o c k ,   g e n e r a l l y   of  s q u a r e   c r o s s - s e c t i o n   and  s a y  
1 0 0 - 1 6 0   mm  l e n g t h   of  s i d e ,   i n c l u d e s   a  p l u r a l i t y   of  c a r r i e r  

r a c k s   1,  of  w h i c h   one  i s   shown  i n . t h e   f i g u r e s .   T h e s e   r a c k s  

a r e   of  e l o n g a t e   fo rm  w i t h   a  n o t c h e d   u p p e r   s u p p o r t   s u r f a c e   3 .  

The  r a c k s   a r e   a r r a n g e d   in  p a r a l l e l ,   s i d e - b y - s i d e ,   s p a c e d  

a p a r t   r e l a t i o n   and  e a c h   r a c k   has   a  number   of  d o w n w a r d l y  

e x t e n d i n g   b r a c k e t s   5  s p a c e d   a p a r t   a l o n g   i t s   l e n g t h .   T h e  

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



c o n n e c t e d   to   t r a n s v e r s e   beams   25.  As  shown  in  F i g u r e   7,  t h e  

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

beams   24.  A  p l u r a l i t y   of  p i c k - u p   r a c k s   7,  of   w h i c h   one  i s  

shown  in  t h e   f i g u r e s ,   a r e   a r r a n g e d   in  p a r a l l e l ,  

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

w i t h   t h e   c a r r i e r   r a c k s   1.  T h e s e   r a c k s   h a v e   a  n o t c h e d   u p p e r  

s u p p o r t   s u r f a c e   9  and  each   r a c k   h a s   a  n u m b e r   of  d o w n w a r d l y .  

e x t e n d i n g   b r a c k e t s   11  s p a c e d   a p a r t   a l o n g   i t s   l e n g t h   and  t h e  

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

t r a n s v e r s e   b e a m s   27.   The  b e a m s   27  a r e   c o n n e c t e d   t o g e t h e r   b y  

u n d e r s l u n g   t i e   beams   2 6 .  

R e f e r r i n g   p a r t i c u l a r l y   to   F i g u r e s   2  and  3,  t h e  

beams   25,  27  a r e   a r r a n g e d   in  p a i r s   in  s i d e - b y - s i d e   r e l a t i o n  

and  b e n e a t h   e a c h   beam  t h e r e   i s   a  r o l l e r   t r a c k   25A,  2 7 A  

r e s p e c t i v e l y .   Each   p a i r   of   beams   i s   s u p p o r t e d   on  a  r o c k e r  

u n i t   29,  c o n s i s t i n g   of  a  f i x e d   p e d e s t a l   31  h a v i n g   a  p a i r   o f  

r o c k e r   p l a t e s   33  p i v o t a l l y   m o u n t e d   t h e r e o n ,   and  c o n n e c t e d  

t o g e t h e r   by  two  p i n s   e a c h   c a r r y i n g   a  r o l l e r   35.   One  r o l l e r  

e n g a g e s   t h e   u n d e r s i d e   of  t h e   t r a c k   27A  b e n e a t h   t h e   beam  27  

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

b e n e a t h   t h e   beam  25.  A  m e c h a n i s m ,   to  be  d e s c r i b e d   in   m o r e  

d e t a i l   l a t e r ,   i s   e m p l o y e d   to   r o c k   t h e   p l a t e s   33  r e l a t i v e   t o  

t h e   f i x e d   p e d e s t a l   31  to   r e c i p r o c a t e   t h e   r o l l e r s   35  in  a  

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

i s ,   as  one  r o l l e r   i s   r a i s e d ,   t h e  o t h e r   i s   l o w e r e d .   T h e  

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

r e c i p r o c a t e d   up  and  down  1800   o u t   of   p h a s e   w i t h   t h e   up  a n d  

down  m o v e m e n t   of  t h e   p i c k - u p   r a c k s .  

The  r e c i p r o c a t i n g   m o v e m e n t   of  t h e   r o l l e r s   35  i s  

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

s h a f t   15,  m o u n t e d   s u b s t a n t i a l l y   h o r i z o n t a l l y   in  f i x e d  

b e a r i n g s   17.   An  e c c e n t r i c   41  i s   m o u n t e d   on  t h e   s h a f t   15  a n d  

a  l i f t   arm  39  i s   m o u n t e d   on  t h e   e c c e n t r i c .   T h e  l i f t   arm  i s  

c o n n e c t e d   by  r e s p e c t i v e   l i n k s   37  t o   p i v o t s   on  t h e   p l a t e s  3 3 .  

As  t h e   s h a f t   i s   r o t a t e d ,   t h e   e c c e n t r i c   c a u s e s   t h e   l i n k s   3 7  



to  r e c i p r o c a t e   s u b s t a n t i a l l y   h o r i z o n t a l l y   and  to  p i v o t   t h e  

r o c k e r   p l a t e s   33  w i t h   r e s p e c t   to  t h e   p e d e s t a l s   3 1 .  

R e f e r r i n g   a g a i n   to  F i g u r e   1,  a  m e c h a n i s m   is   s h o w n  

f o r   c a u s i n g   a l l   of   t h e   r a c k s   7  to   be  moved  t o g e t h e r   in  a  

h o r i z o n t a l   d i r e c t i o n .   The  m e c h a n i s m   i n c l u d e s   an  e c c e n t r i c  

19,  m o u n t e d   on  t h e   r o t a t a b l e   s h a f t   15,  and  an  arm  21  e n g a g e s  
w i t h   t h e   e c c e n t r i c .   A  l i n k   23  c o n n e c t s   t he   arm  21  to  a  p a r t  
of  t h e   t i e   beam  26  w h i c h   is   p o s i t i o n e d   b e n e a t h   one  of  t h e  

t r a n s v e r s e   beams   27.  R o t a t i o n   of  t h e   s h a f t   c a u s e s   t h e  

f r a m e w o r k ,   i n c l u d i n g   t h e   t i e   beam  26  and  t r a n s v e r s e   b e a m s  

27,  to  r e c i p r o c a t e   in  a  s u b s t a n t i a l l y   h o r i z o n t a l   d i r e c t i o n  

w i t h   a  f i x e d   s t r o k e .   S i n c e   t h e   r a c k s   7  a r e   r i g i d l y   s e c u r e d  

to  t he   beams   27,  t h e   r a c k s   7  a l s o   r e c i p r o c a t e   in  a  

h o r i z o n t a l   d i r e c t i o n   w i t h   a  f i x e d   s t r o k e .   The  h o r i z o n t a l  

r e c i p r o c a t i o n   of  t h e   beam  27  is   a r r a n g e d   such   t h a t ,  

t h r o u g h o u t   t h e   h o r i z o n t a l   r e c i p r o c a t i o n ,   t he   t r a c k s   27A 

r e m a i n   i n  c o n t a c t   w i t h   t he   r o l l e r s   35.  The  p i c k - u p   r a c k s   7 

a r e   t h u s   s u b j e c t e d   to  b o t h   v e r t i c a l   and  h o r i z o n t a l  

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

a c t u a l   m o v e m e n t   of   t h e   r a c k s   7  i s   a l o n g   an  e l l i p t i c a l   p a t h .  
The  s t r o k e ,   b o t h   t h e   v e r t i c a l   and  t h e   h o r i z o n t a l   m o v e m e n t s  

a p p l i e d   to  t h e   p i c k - u p   r a c k s ,   is   f i x e d   and ,   c o n s e q u e n t l y ,  
t h e   s h a p e   of   t h e   e l l i p t i c a l   p a t h   is   f i x e d .  

R e f e r r i n g   to   F i g u r e   7  a g a i n .   a  m e c h a n i s m   i s  s h o w n  

_ f o r   p r o v i d i n g   h o r i z o n t a l   r e c i p r o c a t o r y   m o v e m e n t   to  t h e  

c a r r i e r   r a c k s   1.  A  d o u b l e   e c c e n t r i c   d e v i c e ,   i n d i c a t e d  

g e n e r a l l y   by  r e f e r e n c e   42,  is   m o u n t e d   on  t he   s h a f t   15  and  i s  

c o n n e c t e d   by  a  l i n k   44  to   p a r t   of  t h e   t i e   24,  w h i c h   i s  

p o s i t i o n e d   b e n e a t h   one  of  t he   beams   25.  On  r o t a t i o n   of   t h e  

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

t h e   beams   25  and ,   c o n s e q u e n t l y ,   to  t h e   c a r r i e r   r a c k s   1 .  

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

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

a d j u s t e d .  

R e f e r r i n g   p a r t i c u l a r l y   to  F i g u r e s   5  and  6,  t h e  



d r i v e   means   f o r   p r o v i d i n g   t h e   h o r i z o n t a l   r e c i p r o c a t o r y  

m o v e m e n t   i n c l u d e s   an  i n n e r   member   43  r i g i d l y   a n d  

e c c e n t r i c a l l y   m o u n t e d   on  t h e   s h a f t   15.  In  t h e   a r r a n g e m e n t  

shown,   t h e   m e m b e r   43  i s   o f f s e t   by  35  mm  w i t h   r e s p e c t   to  t h e  

a x i s   of  r o t a t i o n   of  t h e   s h a f t   15.  A  s e c o n d   member   45  i s  

e c c e n t r i c a l l y   m o u n t e d   on  t h e   member   4 3  a n d   i s   r o t a t a b l e   w i t h  

r e s p e c t   t h e r e t o .   In  t h e   a r r a n g e m e n t   shown ,   t h e   o f f s e t  

b e t w e e n   t h e   m e m b e r s   43  and  45  i s   10  mm.  The  m e m b e r   45  has   a  

f l a n g e   47  w h i c h   f i t s   o v e r   one  edge   of  t h e   member   43 .   T h i s  

edge   of   t h e   member   i s   a p e r t u r e d   and  s i m i l a r   a p e r t u r e s   49  a r e  

p r o v i d e d   in   t h e   f l a n g e   47.  By  r o t a t i n g   t h e   member   45  w i t h  

r e s p e c t   to   t h e   member   43,  t h e   r e l a t i v e   o f f s e t   b e t w e e n   t h e  

two  m e m b e r s   can  be  a d j u s t e d   b e t w e e n   35  +  10  e q u a l s   45  mm  a n d  

3 5  -   10  e q u a l s  2 5   mm.  When  t h e   r e q u i r e d   o f f s e t   h a s   b e e n  

o b t a i n e d ,   t h e   two  member s   a r e   c o n n e c t e d   t o g e t h e r   by  means  o f  

b o l t s   ( n o t   shown)   w h i c h   p a s s   t h r o u g h   t h e   a p e r t u r e s   49  i n t o  

t h e   a p e r t u r e s   in  t h e   member   43 .   A  r o l l e r   r a c e   51  s u r r o u n d s  

t h e   m e m b e r   45  and  t h e   e c c e n t r i c   m o v e m e n t   of   t h e   member   45  i s  

t r a n s m i t t e d   by  t h e   r a c e   51  t o   an  arm  53  w h i c h ,   in   t u r n ,  

t r a n s m i t s   t h e   m o v e m e n t   to  t h e   t r a n s v e r s e   b e a m s   25  s u p p o r t i n g  

t h e   c a r r i e r   r a c k s   by  way  of   t h e   l i n k   44  and  t h e   t o e   2 4 .  

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

t h e   e c c e n t r i c   m e m b e r s   43,  45  a r e   a d j u s t e d   to   c a u s e   t h e  

s t o c k ,   l o w e r e d   by  t h e   c a r r i e r   r a c k s   on  to   t h e   p i c k - u p   r a c k s ,  

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

r a c k s   f o r   t h e   s t o c k   to   be  t u r n e d ,   w i t h o u t   e x c e s s i v e   s l i d i n g .  

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

c o o l e d   on  t h e   b a n k ,   t h e n   t h e   e c c e n t r i c s   h a v e   to   be  a d j u s t e d  
\ 

to   e n s u r e   t h a t   t h e   s t o c k   i s   p l a c e d   on  t h e   p i c k - u p   r a c k s   a t  

s u c h   as  p o s i t i o n   and  a t   s u c h   an  e n t r y   a n g l e   t h a t   t h e   s t o c k  

is   t u r n e d   w i t h o u t   e x c e s s i v e   s l i d i n g .   The  two  e c c e n t r i c  

m e m b e r s   43,   45  can  be  a d j u s t e d   b e t w e e n   p o s i t i o n s   w h i c h   g i v e  

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

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

f o r   t h e   s t o c k   as  i t   is   p l a c e d   on  t h e   p i c k - u p   r a c k s .   T h i s  



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

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

i t   is  p l a c e d   on  t h e   p i c k - u p   r a c k s ,   even   t h o u g h   t he   s t o c k   h a s  

d i f f e r i n g   c r o s s - s e c t i o n a l   d i m e n s i o n s .  

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

t he   c a r r i e r   r a c k s ,   and  b o t h   t he   v e r t i c a l   and  h o r i z o n t a l  

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

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

The  p i t c h   of  t h e   n o t c h e s   on  t h e   r a c k s   i s   r o u g h l y  

f i x e d   as  b e i n g   e q u a l   to  t he   d i s t a n c e   a c r o s s   t he   d i a g o n a l s   o f  

the   maximum  s t o c k   to   be  t r a n s p o r t e d   p l u s   a p p r o x i m a t e l y   50  mm 

to  m a i n t a i n   t h i s   as  a  maximum  gap  so  as  no t   to  r e s t r i c t   a i r  

f low  f o r   c o o l i n g   p u r p o s e s .   The  f i x i n g   of  t h e   v e r t i c a l   a n d  

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

b a s i c a l l y   c o n s i s t s   of  a d d i n g   the   n o t c h   h e i g h t   of  t h e   p i c k - u p  

r a c k   to  t h e   n o t c h   h e i g h t   of  t h e   c a r r i e r   r a c k   and  t h e n   a d d i n g  

20  mm  f o r   a d d i t i o n a l   c l e a r a n c e .   H a v i n g   f i x e d   the   v e r t i c a l  

h e i g h t   of  e a c h   e l l i p s e   in  t h i s   way  and  t h e   r e l a t i v e   d i s t a n c e  

b e t w e e n   t h e   two  r a c k s ,   t he   i d e a l   w i d t h   of  t he   e l l i p s e   f o r  

t h e   maximum  s i z e   s t o c k   can  be  e s t a b l i s h e d ,   as  can  t h e   i d e a l  

w i d t h   f o r   t h e   min imum  s i z e   s t o c k .   O b v i o u s l y   a  c o m p r o m i s e  

h a s   to  be  made  b e t w e e n   t h e s e   s i z e s   f o r   t h e   w i d t h   of  t h e  

e l l i p s e ,   b u t   t h e   c o m p r o m i s e   c h o s e n   is   d e p e n d e n t   on  t h e  

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

t he   b a n k .   The  i n - b u i l t   a d j u s t m e n t   w h i c h   i s   p e r m i t t e d   on  a  

bank   c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n  

e n a b l e s   t h e   b a n k   to   be  u s e d   f o r   a  w ide   r a n g e   of  p r o d u c t  

s i z e s .  

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

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

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

s t r o k e   and  t h e   p i c k - u p   r a c k s   c o u l d   be  p r o v i d e d   w i t h   a n  

a d j u s t a b l e   h o r i z o n t a l   s t r o k e .   As  a  f u r t h e r   o p t i o n ,   b o t h  

s e t s   of  r a c k s   c o u l d   be  p r o v i d e d   w i t h   an  a d j u s t a b l e  

h o r i z o n t a l   s t r o k e .  



1.  A  t u r n - o v e r   c o o l i n g   bank   f o r   m e t a l   s t o c k  

c o m p r i s e s  

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

a r r a n g e d   s u b s t a n t i a l l y   h o r i z o n t a l ,  

(b)  a  p i c k - u p   r a c k   h a v i n g   a  n o t c h e d   s u p p o r t   s u r f a c e  

a r r a n g e d   s u b s t a n t i a l l y   h o r i z o n t a l   and  s u b s t a n t i a l l y  

p a r a l l e l   to   t h e   c a r r i e r   r a c k ,  

(c)  means   f o r   p r o v i d i n g   a  f i r s t   one  of  t h e   r a c k s   w i t h   a  

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

(d)  means   f o r   p r o v i d i n g   t h e   o t h e r   r a c k   w i t h   a  

.  r e c i p r o c a t i n g   h o r i z o n t a l   t r a v e l   w i t h   a  f i x e d   b u t   a d j u s t a b l e  

s t r o k e   w h i c h   i s   s u b s t a n t i a l l y   180°   o u t   of   p h a s e   w i t h   t h e  

f i r s t   of   s a i d   r a c k s ,  

(e)  means   f o r   p r o v i d i n g   b o t h   r a c k s   w i t h   a  r e c i p r o c a t i n g  

v e r t i c a l   t r a v e l   of  a  f i x e d   s t r o k e   w i t h   t h e   two  r a c k s   b e i n g  

moved  s i m u l t a n e o u s l y   1800   o u t   of  p h a s e   w i t h   e a c h   o t h e r ,  

t h e   h o r i z o n t a l   and  v e r t i c a l   m o v e m e n t   of   e a c h   r a c k  

b e i n g   s u c h   t h a t   i t   moves   a l o n g   an  e l l i p t i c a l   p a t h   and  s t o c k  

l y i n g   on  t h e   r a c k s   i s   r o t a t e d   as  i t   i s   moved  a l o n g   t h e   b a n k ,  

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

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

(1)  a  r o t a t a b l e   d r i v e   s h a f t ,  

(2)  an  i n n e r   member   r i g i d l y   s e c u r e d   to   t h e   d r i v e   s h a f t  

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

(3)  an  o u t e r   member   e c c e n t r i c a l l y   m o u n t e d   on  t h e   i n n e r  

member   and  r o t a t a b l e   w i t h   r e s p e c t   to   t he   i n n e r   m e m b e r ,   a n d  

(4)  means   f o r   r i g i d l y   c o n n e c t i n g   t h e   i n n e r   and  o u t e r  

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

p o s i t i o n s   of  t h e   o u t e r   member   w i t h   r e s p e c t   to   t h e   i n n e r  

member   w h e r e b y  t h e   s t r o k e   of  t h e   h o r i z o n t a l   t r a v e l   of  t h e  

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

2.  A  t u r n - o v e r   c o o l i n g   b a n k   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   in   t h a t   t h e   o u t e r   m e m b e r .  h a s   a  f l a n g e   w h i c h  



o v e r l i e s   p a r t   of  t he   edge   of  t h e   i n n e r   member ,   s a i d   f l a n g e  

and  s a i d   o v e r l a i d   p a r t   of  t he   i n n e r   member  b e i n g   p r o v i d e d  

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

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

t h e   i n n e r   and  o u t e r   m e m b e r s   t o g e t h e r .  

3.  A  t u r n - o v e r   c o o l i n g   bank   as  c l a i m e d   in  c l a i m   1  o r  

2,  c h a r a c t e r i s e d   in  t h a t   s a i d   o u t e r   member   c a r r i e s   a  r o l l e r  

r a c e   s u p p o r t i n g   an  arm  c o n n e c t e d   to  s a i d   o t h e r   r a c k .  

4.  A  t u r n - o v e r   c o o l i n g   bank   as  c l a i m e d   in  a n y  

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

of  c a r r i e r   r a c k s   and  a  p l u r a l i t y   of  p i c k - u p   r a c k s ,   t he   r a c k s  

b e i n g   a r r a n g e d   in  s p a c e d - a p a r t   i n t e r d i g i t a t e d   r e l a t i o n   a n d  

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

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

s i m u l t a n e o u s   m o v e m e n t .  
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