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Method  of  roiling  a  length  of  metal  bar  or  wire  and  apparatus  for  carrying  out  the  method. 

At  the  end  of  a  hot-rolling  train  a  metal  length  (WS)  (bar  or 
wire)  is  passed  through  a  final  roll  stand  (W)  and  then  through 
a  cooling  device  (K).  To  keep  the  length  under  tension  in  the 
cooling  device  (K),  it  is  pulled  frictionally  by  an  opposed  pair  of 
bridle  rolls  (R1,  R2)  which  are  driven,  while  the  length  is  pass- 
ing,  with  a  power  input  which  would  in  the  absence  of  the 

length,  be  sufficient  to  cause  a  peripheral  speed  of  the  bridle 
rolls  (R1,  R2)  slightly  higher  than  the  rolling  speed  of  the 
length.  To  prevent  the  leading  end  of  the  metal  length  being 
twisted  or  otherwise  damaged  on  entry  into  the  bridle  rolls,  the 
bridle  rolls  (R1,  R2)  are  driven  at  a  slightly  higher  peripheral 
speed  immediately  prior  to  the  entry  of  the  metal  length. 



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

l e n g t h   of  m e t a l   bar   or  w i r e ,   e s p e c i a l l y   h o t - r o l l e d   ba r   o r  

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

n e c e s s a r y   to  keep   s u c h   a  m e t a l   l e n g t h   s t r e t c h e d   a t   t h e  

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

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

to  a p p a r a t u s   fo r   c a r r y i n g   o u t   t he   m e t h o d .   For  e a s e   o f  

d e s c r i p t i o n ,   the   m e t a l   l e n g t h   w i l l   g e n e r a l l y   be  c a l l e d   a  

bar   in  the   f o l l o w i n g   d e s c r i p t i o n ,   b u t   is  n o t   l i m i t e d  

t h e r e t o .  

I t   is  known  to  k e e p   a  " c o n t i n u o u s "   m e t a l   ba r   o r  

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

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

of  a  s e t   of  b r i d l e   r o l l s   ( a l s o   known  as  p i n c h   r o l l s )  

l o c a t e d   a f t e r   t he   c o o l i n g   d e v i c e ,   b e t w e e n   w h i c h   t h e   b a r  

is   f r i c t i o n a l l y   g r i p p e d .   T y p i c a l l y   t he   b r i d l e   r o l l s   a r e  

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

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

of  t he   b a r .   See  D u t c h   p a t e n t   1 5 4 1 2 9 ,   w h i c h   d i s c l o s e s   u s e  

of  an  a d j u s t a b l e   p a r a l l e l o g r a m - s h a p e d   yoke   in  a  p l a n e   a t  

r i g h t   a n g l e s   to  t he   p a s s a g e   of  t he   b a r ,   t h e   yoke   b e i n g  

s u p p o r t e d   by  two  f i x e d   p i v o t s   a b o v e   and  b e l o w   t he   r o l l s .  



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

p a r a l l e l o g r a m - s h a p e d   y o k e .   The  m o t o r s   a r e   f i t t e d   in  t h e  

s a i d   u p s t a n d i n g   s i d e s .  

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

o w i n g   to  t he   l a r g e   i n e r t i a l   mass   i n v o l v e d ,   t h e   f i r s t   p a r t  

o f   t he   bar   b e c o m e s   t w i s t e d   or  b u c k l e d   in  t h e   c o o l i n g  

d e v i c e .   T h i s   is   a p p a r e n t l y   c a u s e d   by  some  d i f f i c u l t y   o f  

e n t r y   of   t he   l e a d i n g   end  of  t h e   b a r   i n t o   t h e   b r i d l e  

r o l l s ,   or  some  s l i p p a g e   in  t h e   g r i p   of  t h e   b r i d l e   r o l l s ,  

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

t h e   b r i d l e   r o l l s   at   e n t r y   of  t h e   b a r .   T h i s   h i g h e r   s p e e d  

a r i s e s   f rom  t h e   power   i n p u t   to  t h e   m o t o r s   of   t h e   r o l l s  

w h i c h   i s   s e l e c t e d   so  t h a t   t h e   r o l l s   e x e r t   a  d r a w i n g   o n  

t h e   bar   to  keep   i t   u n d e r   t e n s i o n .   Bar  e n d s   d a m a g e d   i n  

t h i s   way  have   to  be  s c r a p p e d ,   w h i c h   i s   c o s t l y .  

The  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   i s   to  a v o i d  

t h i s   d i s a d v a n t a g e .  

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

b r i d l e   r o l l s   is   t e m p o r a r i l y   i n c r e a s e d ,   so  t h a t ,  

i m m e d i a t e l y   b e f o r e   e n t r y   of  t h e   ba r   i n t o   t h e   b r i d l e  

r o l l s ,   t h e i r   p e r i p h e r a l   s p e e d   is   g r e a t e r   t h a n   t h e  

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

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

i n p u t   i s   b r i e f l y   i n c r e a s e d   as  t h e   l e a d i n g   end  of  t h e   b a r  

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



h i g h e r   s p e e d   a t   t he   moment   of  e n t r y .   T h e r e a f t e r ,   or  e v e n  

b e f o r e   the   moment   of  e n t r y ,   t he   power   i n p u t   is   r e d u c e d   t o  

the   l e v e l   u s e d   w h i l e   t h e   bar   is   p a s s i n g .   I t   a p p e a r s   t h a t  

t he   e x t r a   p e r i p h e r a l   s p e e d   of  t h e   b r i d l e   r o l l s   c a u s e s   a  

c o n s i d e r a b l y   g r e a t e r   t e n s i l e   f o r c e   on  t he   bar   as  t he   b a r  

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

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

the   b a r .  

P r e f e r a b l y   t he   b r i d l e   r o l l s   a r e   d r i v e n  

i n d e p e n d e n t l y   by  p e r m a n e n t l y   f i t t e d   m o t o r s   by  means   o f  

C a r d a n   s h a f t s ,   b u t   a  s i n g l e   d r i v e   to  t he   two  r o l l s   i s  

p o s s i b l e .  

In  o r d e r   to  o b t a i n   a  good  g r i p   on  t he   b a r  

m a t e r i a l ,   t he   gap  b e t w e e n   t he   b r i d l e   r o l l s   b e f o r e   e n t r y  

of  t he   bar  s h o u l d   p r e f e r a b l y   be  a b o u t   2  mm  s m a l l e r   t h a n  

t he   t h i c k n e s s   of  t h e   bar   c o n c e r n e d .  

S i n c e   a  c e r t a i n   a m o u n t   of  t i m e   is   r e q u i r e d   t o  

i n c r e a s e   t he   s p e e d   of  t he   b r i d l e   to  t h e   h i g h e r   l e v e l ,   i t  

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

h o t - r o l l e d   bar   t o w a r d s   t he   f i n i s h i n g   r o l l   s t a n d   i s  

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

i s   u s e d   to  c a u s e   the   t e m p o r a r y   i n c r e a s e   in  power   i n p u t .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   by  way  of  e x a m p l e   and  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 .  



In  t he   d r a w i n g ,  

F i g .   1  i s   a  d i a g r a m m a t i c   s i d e   v i e w   of  a  f i n i s h i n g  

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

o u t   t a b l e ,   to  w h i c h   t h e   m e t h o d   a c c o r d i n g   to  t he   i n v e n t i o n  

i s   a p p l i e d ;  

F i g .   2  i s   a  d o u b l e   g r a p h   to  c l a r i f y   t h e   o p e r a t i o n  

of   t he   m e t h o d .  

In  F i g .   1  i s   shown  p a r t   of   a  m i l l   t r a i n   f o r   t h e  

h o t - r o l l i n g   of  bar   and  w i r e   m a t e r i a l   WS.  The  f i n i s h i n g  

r o l l   s t a n d   W  i s   f o l l o w e d   by  a  c o o l i n g   d e v i c e   K,  and  by  a  

p a i r   of  b r i d l e   r o l l s   Rl  and  R2,  b e t w e e n   w h i c h   t h e  

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

l i g h t l y .   S  i n d i c a t e s   a  s h e a r   and  U  t h e   r u n - o u t   t a b l e   o r  

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

t h e   s h e a r .  

The  b r i d l e   r o l l s   Rl  and  R2  a r e   d r i v e n  

i n d e p e n d e n t l y   t h r o u g h   C a r d a n   s h a f t s   CD1  and  CD2  b y  

p e r m a n e n t l y   f i t t e d   e l e c t r i c   m o t o r s   Ml  and  M2,  w h i c h   a r e  

s u p p l i e d   f rom  a  s t a t i c   f r e q u e n c y   c o n v e r t o r   ST.  In  o n e  

p r a c t i c a l   e m b o d i m e n t ,   t h e   m o t o r s   Ml  and  M2  a r e   s q u i r r e l -  

c a g e   r o t o r   m o t o r s   r a t e d   a t   3 . 7 5   kVA  e a c h   and  t h e   s t a t i c  

f r e q u e n c y   c o n v e r t o r   has   an  o u t p u t   of  15  kVA  w i t h   a  y i e l d  

of   90%.  The  c o n v e r t o r   ST  r e c e i v e s   s i g n a l s   f rom  a  p h o t o  

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

m a t e r i a l   in  t h e   m i l l   t r a i n   b e f o r e   t h e   f i n i s h i n g   s t a n d   W, 



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

s t a n d   W.  The  c o n v e r t o r   a l s o   r e c e i v e s   s i g n a l s   f rom  a  

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

s p e e d ,   b e i n g   l i n k e d   to  t he   f i n i s h i n g   s t a n d   W.  D a t a   a r e  

a l s o   e n t e r e d ,   i n d i c a t e d   by  R  in  F i g .   1  r e l a t i n g   to  t h e  

d i a m e t e r   c o r r e l a t i o n   and  t he   d r a w i n g   a d j u s t m e n t   f o r   t h e  

bar   b e i n g   r o l l e d .  

F i g .   1  s h o w s ,   h i g h l y   d i a g r a m m a t i c a l l y ,   t h a t   t h e  

u p p e r   b r i d l e   r o l l   Rl  i s   f i x e d   w h i l e   t h e   b o t t o m   b r i d l e  

r o l l   R2  is   m o v a b l e   s i n c e   t h e   f r a m e   in  w h i c h   t h e   r o l l   R2 

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

r e s p e c t   to  t he   bar   t r a v e l .   An  a d j u s t a b l e   s t o p   A 

d e t e r m i n e s   t he   min imum  gap  b e t w e e n   t he   two  r o l l s   Rl  a n d  

R2.  T h i s   gap  i s   s e t   a t   a b o u t   2  mm  l e s s   t h a n   t h e  

t h i c k n e s s   or  d i a m e t e r   of  the   bar   to  be  d r a w n .   An  a i r  

c y l i n d e r   C,  s u p p l i e d   f rom  a  c o m p r e s s e d   a i r   n e t w o r k  

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

w h i c h   t he   r o l l   R2  is   f i t t e d   a g a i n s t   t h e   s t o p   A  ( w h o s e  

p o s i t i o n   is   a d j u s t a b l e   by  m e a n s   of  a  s c r e w   s p i n d l e ) .   A s  

soon   as  t he   bar   a r r i v e s   b e t w e e n   t he   r o l l s   Rl  and  R2,  t h e  

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

t h e   bar   is   s p r i n g   g r i p p e d   b e t w e e n   t h e   two  r o l l s .  

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

e . g .   by  a p p l y i n g   a  p a t t e r n   of  r e c e s s e s   or  h o l e s   and  t h e n  

h a r d e n e d .   When  c h a n g i n g   the   r o l l s ,   e . g .   b e c a u s e   of  w e a r  



or  to  c h a n g e   to  a n o t h e r   d i a m e t e r   of   r o l l ,   t h e   t o p   r o l l   R l  

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

by  a d j u s t i n g   t he   f r a m e   c a r r y i n g   i t .  

F i g .   2  shows   how  a  t e m p o r a r y   a c c u m u l a t i o n   o f  

e n e r g y   can  be  u s e d   to  k e e p   t h e   ba r   s t r e t c h e d   w h e n  

e n t e r i n g   t h e   b r i d l e   r o l l s .   Time  is   i n d i c a t e d   a l o n g   t h e  

h o r i z o n t a l   a x i s .   In  t h e   u p p e r   g r a p h ,   t h e   r o t a t i o n a l  

s p e e d   n ( r p m )   of  t he   b r i d l e   r o l l s   i s   g i v e n   on  t h e   v e r t i c a l  

a x i s ,   and  in  t h e   l o w e r   g r a p h   t h e   c o n t r o l   s i g n a l   to  t h e  

b r i d l e   r o l l   m o t o r s   i s   shown  on  t h e   v e r t i c a l   a x i s .   T h i s  

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

h i g h e r   power   i n p u t   i s   a p p l i e d .   Power   i n p u t   can   b e  

a c c u r a t e l y   c o n t r o l l e d   by  means   of  t h e   s t a t i c   f r e q u e n c y  

c o n v e r t o r   ST,  u s i n g   f r e q u e n c y   c o n t r o l   of   t h e   m o t o r s .  

F i g .   2  t h u s   shows   t h a t   t h e r e   i s   a  t e m p o r a r y  

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

l e a d s   ( s e e   t h e   u p p e r   g r a p h )   to  an  a c c e l e r a t i o n   of   t h e  

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

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

t h e   b r i d l e   r o l l s   ( g i v e n   as  800  rpm  in  t h i s   e x a m p l e )   i s  

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

w h i c h   i s   u s e d   when  t he   ba r   is   a c t u a l l y   p a s s i n g ;   t h i s  

i d l i n g   s p e e d   i s   5  to  10%  h i g h e r   t h a n   t he   a c t u a l   r o l l i n g  

s p e e d   of  t he   b a r .   When  t h e   ba r   is   p a s s i n g ,   t h e   b r i d l e  

r o l l s   m u s t   of  c o u r s e   run   a t   a  p e r i p h e r a l   s p e e d   e q u a l   t o  



t he   r o l l i n g   s p e e d   of  t h e   f i n a l   r o l l   s t a n d   W,  as  i n d i c a t e d  

by  the   s l i g h t l y   l o w e r   s p e e d   ( e . g .   760  rpm)  a t   t he   r i g h t  

hand   s i d e   of  F i g .   2 .  

As  m e n t i o n e d   a b o v e ,   when  t h e   a p p r o a c h   of  t h e  

l e a d i n g   end  of  t he   bar   is  s i g n a l l e d ,   t h e   power   i n p u t   t o  

t he   b r i d l e   r o l l   m o t o r s   is   i n c r e a s e d ,   l e a d i n g   to  a  r i s e   i n  

s p e e d   of  a b o u t   25%  in  t h i s   c a s e   ( to   a b o u t   1000  r p m ) .  

T h i s   r i s e   is  s y n c h r o n i s e d   so  t h a t   t h e   l e a d i n g   end  of  t h e  

bar   a r r i v e s   a f t e r   t he   h i g h e r   s p e e d   is   r e a c h e d .   In  t h i s  

c a s e ,   t he   moment   of  a r r i v a l   of  t he   bar   c o r r e s p o n d s   w i t h  

t h e   end  of  t he   t i m e   p e r i o d   t   and  i s   f o l l o w e d   by  t h e  

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

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

ba r   w h i c h   m i n i m i s e s   t he   d a m a g e   to  t h e   h e a d   of  t h e   b a r .  

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

m a t e r i a l .  

A  25%  i n c r e a s e   in  s p e e d   is   i n d i c a t e d   a b o v e   ( t o  

1000  f rom  8 0 0 ) .   S u i t a b l y ,   t h i s   i n c r e a s e   i s   in  t h e   r a n g e  

15%  to  3 5 % .  

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

p r e s e n t   is  n o t   f i x e d ,   nor   is  t h e   t i m e   tv  o v e r   w h i c h   t h e  

r o t a t i n g   p a r t s   a r e   s p e e d e d   up.   Bo th   d e p e n d   on ,   i n t e r  

a l i a   the   s p e e d   of  t h e   bar   m a t e r i a l .   The  t i m e   t s   i s  

a d j u s t e d   in  d e p e n d e n c e   on  t h e   r o l l   s p e e d   ( v i a   TG) 

a u t o m a t i c a l l y   in  S T .  



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

f r e q u e n c y   and  t he   r o t a t i o n a l   s p e e d   n  of  t h e   s q u i r r e l - c a g e  

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

i n c r e a s e d ,   t he   s p e e d   of  t h e   d r i v e   m o t o r s   Ml  and  M2  r i s e s  

f r o m ,   in  t h i s   e x a m p l e ,   800  to  1000  rpm.   As  a  r e s u l t ,  

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

p a r t s ,   i . e .   t h e   r o t o r s   of  t he   m o t o r s   Ml  and  M2,  t h e  

C a r d a n   s h a f t s   CD1  and  CD2  and  t h e   r o l l s   Rl  and  R 2 .  

I f   t he   p h o t o - e l e c t r i c   c e l l   F  i s   l o c a t e d   a t   a  

d i s t a n c e   of  a b o u t   7  m e t r e s   f rom  t h e   b r i d l e   r o l l s  R l ,   R 2 ,  

and  t h e   s p e e d   of  t h e   b a r   i s   a b o u t   14  m e t r e s   p e r   s e c o n d ,  

0 . 5   s e c o n d s   i s   a v a i l a b l e   to  i n c r e a s e   t h e   s p e e d .   On 

e n t e r i n g   t he   r o l l s   R l , R 2 ,   t h e   h e a d   of  t h e   ba r   w i l l   b e  

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

r o l l s   owing   to  t he   d i f f e r e n c e   in  t h e   s p e e d   b e t w e e n   t h e s e  

r o l l s   and  t h e   s t a n d   W,  so  t h a t   t h e   h e a d   of  t h e   b a r   w i l l  

r e m a i n   s t r a i g h t .  

B e c a u s e   a l s o   t h e   gap   b e t w e e n   t h e   r o l l s   a t   t h e   t i m e  

of   e n t r y   of  t h e   ba r   i s   a b o u t   2  mm  l e s s   t h a n   t h e   d i a m e t e r  

of   t h e   b a r ,   t h e r e   is   l e s s   s l i p   on  e n t r y   b e t w e e n   t h e  

b r i d l e   r o l l s   and  t h e   ba r   m a t e r i a l ,   so  t h a t   t h e r e   i s   a n  

a d d i t i o n a l   a d v a n t a g e   t h a t   t h e   b r i d l e   r o l l s   l a s t   l o n g e r .  



1.  M e t h o d   o f   r o l l i n g   a  l e n g t h   of   m e t a l   b a r   o r  

w i r e   w h e r e i n   t h e   m e t a l   l e n g t h   (WS)  i s   p a s s e d   t h r o u g h  

a  r o l l   s t a n d   (W)  and   s u b s e q u e n t l y   t h r o u g h   a t   l e a s t   o n e  

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

c o o l i n g   d e v i c e   (K)  by  m e a n s   of   an  o p p o s e d   p a i r   o f  

d r i v e n   b r i d l e   r o l l s   ( R l , R 2 ) ,   l o c a t e d   a f t e r   t h e   c o o l i n g  

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

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

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

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

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

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

s t a n d   ( W ) ,  

c h a r a c t e r i z e d   in   t h a t :  

a t   t h e   moment   when  t h e   l e a d i n g   end   of   t h e   m e t a l   l e n g t h  

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

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

p e r i p h e r a l   s p e e d .  

2.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e   b r i d l e  

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

and   i n   t h e   i n t e r v a l s   b e t w e e n   t h e   p a s s a g e   of   m e t a l   l e n g t h s ,  

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

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

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

in   o r d e r   to   c a u s e   t h e   b r i d l e   r o l l   s p e e d   t o   r i s e   to   s a i d  



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

3.  A  m e t h o d  a c c o r d i n g   to   c l a i m   1  or   c l a i m   2  

w h e r e i n   t h e   two  b r i d l e   r o l l s   ( R l , R 2 )   a r e   d r i v e n   s e p a r a t e l y  

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

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

t o   3  w h e r e i n   b e f o r e   i n s e r t i o n   of   t h e   m e t a l   l e n g t h  

b e t w e e n   t h e   b r i d l e   r o l l s ,   t h e r e   i s   a  gap   b e t w e e n   t h e  

b r i d l e   r o l l s   w i t h   a  w i d t h   of   a b o u t   2  mm  l e s s   t h a n   t h e  

t h i c k n e s s   of   t h e   m e t a l   l e n g t h .  

5.  A  m e t h o d   a c c o r d i n g   t o   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   w h e r e i n   t h e   a p p r o a c h   of   t h e   l e a d i n g   e n d   of   t h e  

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

m e a n s   (F)  b e f o r e   t h e   s a i d   r o l l   s t a n d   (W),  t h e   o u t p u t  

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

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

p e r i p h e r a l   s p e e d .  

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

4  h a v i n g   a  r o l l   s t a n d   (W),  a  c o o l i n g   d e v i c e   (K) ,   b r i d l e  

r o l l s   ( R l , R 2 ) ,   d r i v e   m o t o r s   (Ml ,M2)   f o r   t h e   b r i d l e   r o l l s  

( R l , R 2 )   i n   t h e   f o r m   of   s q u i r r e l - c a g e   r o t o r   m o t o r s   s u p p l i e d  

by  a  s t a t i c   f r e q u e n c y   c o n v e r t o r   ( S T ) ,   a  p h o t o - e l e c t r i c  

c e l l   (F)  a r r a n g e d   t o   d e t e c t   t h e   p r e s e n c e   of   a  h o t   m e t a l  

l e n g t h   (WS)  i n   f r o n t   of   t h e   r o l l   s t a n d   (W),  a n d   a  t a c h o -  

g e n e r a t o r   (TG)  l i n k e d   t o   t h e   r o l l   s t a n d   (W)  t o  

d e t e r m i n e   t h e   r o l l i n g   s p e e d   t h e r e i n   of   t h e   m e t a l   l e n g t h ,  



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

g e n e r a t o r   (TG)  b e i n g   f e d   to   t h e   f r e q u e n c y   c o n v e r t o r  

(ST)  f o r   c o n t r o l   of  t h e   m o t o r s   (Ml ,M2)   i n   d e p e n d e n c e  

on  t h o s e   s i g n a l s .  








	bibliography
	description
	claims
	drawings
	search report

