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©  Spray  unit. 

©  A  rolling  mill  has  a  number  of  spray  units  (14)  for  spraying 
lubricant  liquid  on  to  the  rolls  (12,  13)  and  the  work  (15)  being 
rolled.  Each  unit  consists  of  a  header  tank  (16)  carrying  and 
communicating  with  an  array  of  spray  nozzles  (17).  In  addition 
to  being  supplied  with  heated  lubricant  liquid,  the  headertank  76n  2. 
(16)  is  supplied  with  steam  via  26  in  order  that  any  blocked  [\s\sssssssssssVssssssss 
nozzle  (17)  may  be  cleared.  The  header  tank  (16)  also  has  \ \  
mounted  therein  a  steam  heating  pipe  (22)  which  serves  to  r—  £j  ,  (f 
keep  contained  lubricant  liquid  at  elevated  temperature  ^IFir  i n n r T i n n i  
should  the  tank  be  temporarily  isolated  from  the  liquid  supply.  ^ r i H b j b i H b j i ^ J  
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A rolling  mill  has  a  number of spray  units  (14) for spraying 
lubricant  liquid  on to  the  rolls  (12,13)  and  the  work  (15)  being 
rolled.  Each  unit  consists  of  a  header  tank  (16)  carrying  and 
communicating  with  an  array  of spray  nozzles  (17).  In  addition 
to  being  supplied  with  heated  lubricant  liquid, the  headertank 
(16)  is  supplied  with  steam  via  26  in  order  that  any  blocked 
nozzle  (17)  may  be  cleared.  The  header  tank  (16)  also  has 
mounted  therein  a  steam  heating  pipe  (22)  which  serves  to 
keep  contained  lubricant  liquid  at  elevated  temperature 
shouldthetank  be  temporarily  isolated  from  the  liquid  supply. 



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

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

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

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

r o l l i n g   m e t a l ,   h a v i n g   one  or   more   s u c h   s p r a y   u n i t s .  

When  p r o d u c i n g   t i n   p l a t e   g a u g e s ,   a  w a t e r / o i l   e m u l s i o n  

i s   u s e d .   The  e m u l s i o n   i s   r e l a t i v e l y   u n s t a b l e ,   t h e   o i l  

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

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

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

In  o r d e r   to  c a m b e r   t h e   r o l l s   t h e r m a l l y   t o  c o n t r o l   t h e  

s t r i p   s h a p e ,   t h e   t e m p e r a t u r e   a c r o s s   a  r o l l   or  r o l l s   i s  

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

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

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

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

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

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

to   t h e   r e s e r v o i r .   When  s t r i p   is   no t   b e i n g   p a s s e d   t h r o u g h  

t h e   m i l l ,   t h e   e m u l s i o n   s u p p l y   f rom  t he   r e s e r v o i r   i s  

i s o l a t e d   from  the   h e a d e r   t a n k   or  t a n k s   and  t he   e m u l s i o n  

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

s e p a r a t e s   i n t o   i t s   c o m p o n e n t   p h a s e s .   T h e r e   is  t h e n   a  

d a n g e r   t h a t   t he   v a l v e s   of  t h e   s p r a y   n o z z l e s   may  b e c o m e  

i n o p e r a b l e   due  to   b u i l d - u p   of  f a t t y   o i l .  



In  t h e   p r e s e n t   i n v e n t i o n ,   t h e   h e a d e r   t a n k   is   p r o v i d e d  

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

t h e y   b e c o m e   o b s t r u c t e d .  

T h u s ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  s p r a y   u n i t  

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

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

c o n n e c t i o n   means   by  w h i c h   s p r a y   l i q u i d   can  be  s u p p l i e d   t o  

t h e   h e a d e r   t a n k ,   and  a  p l u r a l i t y   of   s p r a y   n o z z l e s   c o n n e c t e d  

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

f rom  t h e   h e a d e r   t a n k   t o w a r d s   t h e   m i l l   r o l l s   and  i s  

c h a r a c t e r i s e d   in  t h a t   t h e r e   a r e   a d d i t i o n a l l y   means   a n d  

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

t h e   h e a d e r   t a n k   f o r   c l e a r i n g . a n y   o b s t r u c t e d   n o z z l e .   T h e  

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

r e m o v i n g   f rom  any  o b s t r u c t e d   n o z z l e  a n y   o i l - b a s e d  

a c c r e t i o n .  

A d v a n t a g e o u s l y   t h e   h e a d e r   t a n k   h a s   h e a t i n g   means   f o r  

h e a t i n g   s p r a y   l i q u i d   t h e r e i n .   T h o s e   means   may  be  a n  

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

m e d i u m ,   s u c h   as  s t e a m .   By  t h e   use   of   t he   h e a t e r   m e a n s ,  

e m u l s i o n   w i t h i n   t h e   h e a d e r   t a n k   may  be  k e p t   at   a  

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

o c c u r s .  

S t e a m   d i r e c t e d   to   t h e   h e a d e r   t a n k   and  t h r o u g h   t h e  

n o z z l e s   may  be  e m p l o y e d   to   p r e h e a t   t h e   r o l l s   a n d / o r   t o  

c a m b e r   t h e   r o l l   or  r o l l s   t h e r m a l l y .  

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

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



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

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

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

s p r a y   l i q u i d   to   e a c h   of   t h o s e   s p r a y   u n i t s .  

The  i n v e n t i o n   w i l l   be  more  r e a d i l y   u n d e r s t o o d   by  w a y  

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

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

t he   a c c o m p a n y i n g   d r a w i n g ,   in  w h i c h  

F i g u r e s   1  and  2  show  a  r o l l i n g   m i l l   s t a n d  

d i a g r a m m a t i c a l l y   in  end  v i e w   and  s i d e   v i ew  r e s p e c t i v e l y ,  

a n d  

F i g u r e s   3  and  4  a r e   r e s p e c t i v e l y   a  v e r t i c a l   s e c t i o n  

t h r o u g h   a  s p r a y   u n i t   and  a  s e c t i o n   on  the   l i n e   I V  -   IV  o f  

F i g u r e   3 .  

In  F i g u r e s   1  and  2,  t h e   r o l l i n g   m i l l   s t a n d   i s  

r e p r e s e n t e d   by  work  r o l l s   12  and  b a c k - u p   r o l l s   13.  F o u r  

s p r a y   u n i t s   14  a r e   m o u n t e d   on  t h e   two  s i d e s   of   t h e   s t a n d -  

and  a b o v e   and  b e l o w   t h e   s t r i p   15  to   d i r e c t   e m u l s i o n   i n t o  

t h e   r o l l   g a p .   Each  s p r a y   u n i t   e x t e n d s   o v e r   t h e   f u l l   b a r r e l  

l e n g t h   of  t h e   work  r o l l s   as  shown  in  F i g u r e   2 .  

Each   s p r a y   u n i t   14  c o n s i s t s   of  a  h e a d e r   t a n k   1 6  

( F i g u r e s   3  and  4)  c a r r y i n g   a  l i n e a r   a r r a y   of  s p r a y   n o z z l e s  

17  p o i n t e d   i n t o   t h e   r o l l   gap  and  c o m m u n i c a t i n g   w i t h   t h e  

h e a d e r   t a n k   i n t e r i o r   t h r o u g h   i n d i v i d u a l   c o n t r o l   v a l v e s   18  

w h i c h   a r e   r e m o t e l y   c o n t r o l l e d .   F m u l s i o n   is   pumped  from  a 

h e a t e d   r e s e r v o i r   19  t h r o u g h   an  i s o l a t i n g   v a l v e   20  to  a n  



i n p u t   p o r t   21  a t   one  end  of  t h e   h e a d e r   t a n k   and  is   d i r e c t e d  

t h r o u g h   n o z z l e s   17  a t   t h e   r o l l s   12  and  s t r i p   1 5 .  

A  s t e a m   h e a t i n g   e l e m e n t   in  t h e   fo rm  of  a  U - s h a p e d   p i p e  

22  i s   m o u n t e d   in  t h e   o t h e r   end  o f  t h e   h e a d e r   t a n k   16  a n d  

e x t e n d s   as  shown  t h r o u g h   t h e   h e a d e r   t a n k   i n t e r i o r .   T h e  

h e a t i n g   e l e m e n t   i s   c o n n e c t e d   w i t h   a  s u p p l y   of  s t e a m   2 3  

t h r o u g h   a  c o n t r o l   v a l v e   24.  D u r i n g   r o l l i n g   and  b e t w e e n  

r o l l i n g   o p e r a t i o n s ,   s t e a m   is   p a s s e d   t h r o u g h   t he   p i p e   22  t o  

m a i n t a i n   t h e   l i q u i d   w i t h i n   t h e   h e a d e r   t a n k   a t   a  t e m p e r a t u r e  

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

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

s e p a r a t i n g   o u t   and  c a u s i n g   b l o c k i n g   of  t h e   n o z z l e s   17  a n d  

v a l v e s   18.  The  f l o w   of   e m u l s i o n   to   t h e   h e a d e r   t a n k   i s  

c o n t r o l l e d   by  v a l v e   20  and  may  be  on  or  o f f   as  r e q u i r e d  

d u r i n g   r o l l i n g .  

When  r o l l i n g   i s   d i s c o n t i n u e d   t h e   h e a d e r   t a n k   16  a n d  

n o z z l e s   17  may  be  c l e a n e d   ou t   by  o p e n i n g   t h e   v a l v e s   18  a n d  

i n t r o d u c i n g   s t e a m   f rom  t h e   s u p p l y   23  t h r o u g h   a  s e c o n d   s t e a m  

v a l v e   25  and  an  a u x i l i a r y   i n l e t   d u c t   26  i n t o   t h e   h e a d e r  

t a n k   i n t e r i o r .  

S t e a m   may  a l s o   be  i n t r o d u c e d   t h r o u g h   d u c t   26  a n d  

d i s c h a r g e d   t h r o u g h   n o z z l e s   17  in  o r d e r   to  p r e h e a t   t h e   r o l l s  

p r i o r   to   r o l l i n g .   A l s o ,   when  t he   h e a d e r   t a n k s   a r e   n o t   i n  

u se   f o r   s p r a y i n g   c o o l a n t ,   s t e a m   may  be  d i r e c t e d   by  n o z z l e s  

17  a t   t h e   r o l l s   d u r i n g   r o l l i n g   so  t h a t ,   by  s e l e c t i v e  

o p e r a t i o n   of  t h e   v a l v e s   18,  t he   t e m p e r a t u r e   of  t he   r o l l s   12  

can   be  v a r i e d   a l o n g   t h e i r   l e n g t h s   in  o r d e r   to  c o n t r o l   s t r i p  

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



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

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

and  w h i c h   h a s   c o n n e c t i o n   means   by  w h i c h   s p r a y   l i q u i d   c a n ' b e  

s u p p l i e d   to   t h e   h e a d e r   t a n k ,   and  a  p l u r a l i t y   of   s p r a y  

n o z z l e s   c o n n e c t e d   to   t h e   h e a d e r   t a n k   f o r   s e l e c t i v e l y  

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

m i l l   r o l l s ,  

c h a r a c t e r i s e d   in  t h a t   t h e r e   a r e   a d d i t i o n a l l y   means   a n d  

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

t h e   h e a d e r   t a n k   f o r   c l e a r i n g   any  o b s t r u c t e d   n o z z l e .  

2.  A  s p r a y   u n i t   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   h e a d e r   t a n k   h a s - h e a t i n g   means  f o r   h e a t i n g   s p r a y  

l i q u i d   t h e r e w i t h i n .  

3.  A  s p r a y   u n i t   a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i s e d   i n  

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

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

4.  A  r o l l i n g   m i l l   i n s t a l l a t i o n   c o m p r i s i n g   a  r o l l i n g   m i l l  

h a v i n g   a t   l e a s t   two  r o l l s   f o r m i n g   t h e r e b e t w e e n   a  r o l l   g a p ,  

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

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

t o w a r d s   t h e   r o l l   gap ,   and  means  f o r   s u p p l y i n g   h e a t e d  

l u b r i c a n t   s p r a y   l i q u i d   to  each   of  t h o s e   s p r a y   u n i t s .  



5.  A  r o l l i n g   m i l l   i n s t a l l a t i o n   a c c o r d i n g   to   c l a i m   4 ,  

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