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©  Steel  plate  shearing  installation. 

57  A  steel  strip  shearing  installation  includes  in  series  a  pay- 
off  reel  for  unwinding  a  steel  strip  therefrom,  detectors  for 
detecting  defects  and  pin  holes  on  the  steel  strip,  a  shearing 
machine  for  shearing  the  steel  strip  into  predetermined  sizes, 
a  piling  apparatus  for  piling  the  sheared  and  classified  strips, 
and  others.  According  to  the  invention,  the  installation  com- 
prises  bridle  rolls  between  the  detectors  and  the  shearing 
machine  for  exerting  tensile  force  on  the  steel  strip  sufficient 

to  maintain  it  in  a  horizontal  position  without  its  slack  or 
upward  or  downward  movement,  thereby  improving  the  ac- 
curacy  of  detecting  defects  on  the  steel  strip  and  eliminating 
errors  in  measured  length  of  the  steel  strip  and  therefore 
enabling  electromagnet  rolls  at  branching  points  of  belt  con- 
veyors  of  the  piling  apparatus  to  be  correctly  operated  in 
good  timing  to  ensure  the  classification  of  acceptable  and 
unacceptable  products. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  s h e a r i n g   i n s t a l l a -  

t i o n   f o r   s t e e l   p l a t e s   or   s t r i p s ,   and  more  p a r t i c u l a r l y  

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

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

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

i n s p e c t e d   r e s u l t s   t he   s i z e d   p l a t e s   a r e   d i v i d e d   i n t o  

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

p i l e d   in  a  p i l i n g   a p p a r a t u s ,   r e s p e c t i v e l y .  

The  t e r m   " p l a t e "   or   " s t e e l   p l a t e "   used   h e r e i n  

is   i n t e n d e d   to  d e s i g n a t e   a  r e l a t i v e l y   t h i n   s t e e l   p l a t e  

such   as  a  s t e e l   s t r i p   w h i c h   i s   a b l e   to  be  wound  a b o u t   a  

r e e l .  

F i g .   1  i l l u s t r a t e s   a  h i t h e r t o   u s e d   s t e e l  

p l a t e   s h e a r i n g   l i n e   i n s t a l l a t i o n .   In  t h i s   i n s t a l l a t i o n  

a  c o i l   12  of  a  s t e e l   s t r i p   10  i s   m o u n t e d   on  a  p a y - o f f  

r e e l   14  w h i c h   i s   d r i v e n   so  as  to  unwind   t he   s t e e l  

s t r i p   10  to  s u p p l y   i t   to  t h e   l i n e .   The  unwound  s t e e l  

s t r i p   10  i s   f ed   in   i t s   f r e e   l o o p   to  a  s i d e   t r i m m e r   i n  

w h i c h   t h e   s t r i p   10  i s   t r e a t e d   such   as  t r i m m i n g   of   e d g e s  

of  t h e   s t r i p .   The  t r i m m e d   s t r i p   10  i s   fed   a g a i n   in  a  

f r e e   l o o p   i n t o   an  a u t o m a t i c   d e f e c t   d e t e c t o r   18  and  a  

p in   h o l e   d e t e c t o r   20  d o w n s t r e a m   of  t he   s i d e   t r i m m e r ,  

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

s t r i p   a r e   i n s p e c t e d   or   d e t e c t e d .   The  s t e e l   s t r i p   10  

w h i c h   has   p a s s e d   t h e s e   d e t e c t o r s   18  and  20  i s   d i r e c t l y  

fed  i n t o   a  s h e a r i n g   m a c h i n e   22  so  as  to  be  cu t   i n t o  



s t e e l   s t r i p s   o f   p r e d e t e r m i n e d   l e n g t h s .   D u r i n g   t h e  

a b o v e   p r o c e s s e s ,   t h e   s t e e l   s t r i p   10  i s   f o r c e d l y   p u l l e d  

so  as  to   be  a d v a n c e d   by  p i n c h   r o l l s   24  i n c o r p o r a t e d   i n  

t h e   s h e a r i n g   m a c h i n e   2 2 .  

D o w n s t r e a m   of   t he   s h e a r i n g   m a c h i n e  2 2   i s  

a r r a n g e d   a  p i l i n g   a p p a r a t u s   in   which   t h e   s h e a r e d   s t e e l  

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

c o n v e y o r s   26,  28,   30  and  32  so  as  to  be  p i l e d   up  i n  

r e s p e c t i v e   p i l e r s   34  and  36.  T h e  p i l e r s   34  and  36  a r e  

p l u r a l   and  s t e e l   s t r i p s   h a v i n g   d e f e c t s   to  be  r e j e c t e d  

a r e   p i l e d   in  e x c l u s i v e   p i l e r s   f o r   u n a c c e p t a b l e   p r o d u c t s .  

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

l i n e ,   t h e   s t e e l   s t r i p   20  unwound   by  t he   p a y - o f f   r e e l   1 4  

i s   a d v a n c e d   by  t h e   p u l l i n g   a c t i o n   of  t h e   p i n c h   r o l l s   2 4  

i n c o r p o r a t e d   in  t h e   s h e a r i n g   m a c h i n e   22.  As  s u c h   a  

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

t h e   s t e e l   s t r i p   i n t o   t h e   s h e a r i n g   m a c h i n e   22,   i t s  

t e n s i l e   f o r c e   c a n n o t   be  g e n e r a l l y   a d j u s t e d   a t   w i l l .  

A c c o r d i n g l y ,   t h e   s t e e l   s t r i p   10  b e i n g   t r a n s f e r r e d   i n  

t he   a u t o m a t i c   d e f e c t   d e t e c t o r   18  and  t he   p i n   h o l e  

d e t e c t o r   20  i s   n o t   s u b j e c t e d   to  a  t e n s i l e   f o r c e  

s u f f i c i e n t   to  p r e v e n t   t he   s t e e l   s t r i p   f rom  m o v i n g  

u p w a r d   and  d o w n w a r d .   In  o r d e r   to  a v o i d   s u c h   m o v e m e n t s ,  

i t  i s   c o n c e i v a b l e   to   a r r a n g e   s u p p o r t   r o l l s   38  in  c o n t a c t  

w i t h   a  l o w e r   s u r f a c e   of   the   s t r i p   10  to  m a i n t a i n   i t   a t  

a  c o n s t a n t   l e v e l   as  shown  in  F ig .   1.  H o w e v e r ,   t h e  

s t r i p   10  b e i n g   t r a n s f e r r e d   t e n d s   to  s l a c k   b e c a u s e   t h e  

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



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

a u t o m a t i c   d e f e c t   d e t e c t o r   18  in  c o n j u n c t i o n   w i t h   t h e  

s m a l l   t e n s i l e   f o r c e   a c t i n g   upon  the   s t r i p   as  a b o v e  

d e s c r i b e d .  

On  the   o t h e r   h a n d ,   the   upward   and  d o w n w a r d  

m o v e m e n t s   of  the   s t r i p   10  o f t e n   g i v e   r i s e   to  m a l f u n c t i o n  

of  the   a u t o m a t i c   d e f e c t   d e t e c t o r   18  b e c a u s e   i t   d e t e c t s  

d e f e c t s   or  c r a c k s   or  f l a w s   on  the  s u r f a c e s   of  the   s t r i p  

w i t h   the   a i d   of  l i g h t   beam  r e f l e c t i o n s .   M o r e o v e r ,   i f  

the   a u t o m a t i c   d e f e c t   d e t e c t o r   18  or  the   p in   h o l e  

d e t e c t o r   20  d e t e c t s   on  the   s t r i p ,   the   s h e a r e d   s t r i p s  

i n c l u d i n g   such   d e f e c t s   s h o u l d   be  s e p a r a t e d   from  r e m a i n -  

ing  a c c e p t a b l e   s t r i p s   so  as  to  p i l e   in  the   p i l e r s   f o r  

the   u n a c c e p t a b l e   p r o d u c t s .   For  t h i s   p u r p o s e ,   a  p u l s e  

g e n e r a t o r   ( n o t   shown)   i s   a r r a n g e d   at  one  end  of  t h e  

p i n c h   r o l l   24  so  as  to  m e a s u r e   the   l e n g t h s   of  t h e  

s h e a r e d   s t r i p s   to  e n e r g i z e   e l e c t r o m a g n e t   r o l l s   4 0  

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

i n t r o d u c e d   i n t o   t he   e x c l u s i v e   p i l e r s   f o r   the   u n a c c e p t -  

a b l e   p r o d u c t s .   As  a b o v e   m e n t i o n e d ,   h o w e v e r ,   f rom  t h e  

f a c t   t h a t   t he   s t r i p s   a r e   f r e q u e n t l y   s l a c k   or  l o o s e n   a n d  

what  is  w o r s e   s t i l l   t he   s l a c k s   of  the   s t r i p s   a r e   n o t  

u n i f o r m   b u t   v a r i o u s   in  e x t e n t ,   so  t h a t   m e a s u r e d   l e n g t h s  

c h a n g e   i n c o r r e c t l y   to  make  i m p r o p e r   the   o p e r a t i n g  

t i m i n g   of  t he   e l e c t r o m a g n e t   r o l l s   40.  As  the   r e s u l t ,  

the   u n a c c e p t a b l e   s t e e l   s t r i p s   to  be  r e j e c t e d   w i l l   b e  

l ed   to  t he   p i l e r s   f o r   a c c e p t a b l e   s t e e l   s t r i p s   r a t h e r  

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



a  p r o h i b i t i v e l y   s e r i o u s   p r o b l e m .  

I t   i s   p r i m a r y   o b j e c t   of  t he   i n v e n t i o n   t o  

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

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

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

a c c u r a c y   and  e n s u r e s   p r o p e r   c l a s s i f i c a t i o n   of   a c c e p t a b l e  

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

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

The  a b o v e   o b j e c t   can  be  a c c o m p l i s h e d   by  t h e  

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

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

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

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

s h e a r i n g   m a c h i n e   and  p i l i n g   means   f o r   p i l i n g   s h e a r e d  

and  c l a s s i f i e d   s t e e l   s t r i p s ,   s a i d   i n s t a l l a t i o n   c o m p r i s i n g  

b r i d l e   r o l l s   b e t w e e n   s a i d   i n s p e c t i n g   means   and  s a i d  

s h e a r i n g   m a c h i n e   f o r   e x e r t i n g   t e n s i l e   f o r c e   on  t h e  

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

u p w a r d   and  d o w n w a r d   m o v e m e n t   of  the   s t e e l   s t r i p   d o w n -  

s t r e a m   of  t he   i n s p e c t i n g   m e a n s .  

In  a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n ,  

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

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

The  t e n s i l e   f o r c e   i s   p r e f e r a b l y   of   t h e   o r d e r  

of   0 . 1 - 2   kg/mm2  s u f f i c i e n t   to  m a i n t a i n   t h e   s t e e l   s t r i p  

in   a  h o r i z o n t a l   p o s i t i o n ,   and  i s   p r e f e r a b l y   a d j u s t e d   b y  

c o n t r o l l i n g   l o a d   c u r r e n t   of  d r i v i n g   means   of  p a y - o f f  

r e e l   and  t he   b r i d l e   r o l l s .  



With   t h i s   c o n s t r u c t i o n   a b o v e   d e s c r i b e d ,   t h e  

b r i d l e   r o l l s   a r r a n g e d   b e t w e e n   the   i n s p e c t i n g   means  a n d  

the  s h e a r i n g   m a c h i n e   e x e r t s   t e n s i l e   f o r c e   on  the   s t e e l  

s t r i p   in  t he   i n s t a l l a t i o n   l i n e   so  as  to  t r a n s f e r   t h e  

s t r i p   in  a  h o r i z o n t a l   p o s i t i o n   w i t h o u t   any  s l a c k   o r  

upward   or  downward   m o v e m e n t ,   t h e r e b y   g r e a t l y   i m p r o v i n g  

the  a c c u r a c y   of  d e t e c t i n g   d e f e c t s   on  the   s t e e l   s t r i p   b y  

an  a u t o m a t i c   d e f e c t   d e t e c t o r   or  a  p i n   h o l e   d e t e c t o r   a n d  

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

by  a  p u l s e   g e n e r a t o r   p r o v i d e d   on  p i n c h   r o l l s   a d j a c e n t   t o  

the  s h e a r i n g   m a c h i n e .   As  the   r e s u l t ,   e l e c t r o m a g n e t   r o l l s  

at  b r a n c h i n g   p o i n t s   of  b e l t   c o n v e y o r s   f o r   p i l e r s   a r e  

c o r r e c t l y   o p e r a t e d   in  good  t i m i n g   to  e n s u r e   the   c l a s s i f i -  

c a t i o n   of  a c c e p t a b l e   and  u n a c c e p t a b l e   p r o d u c t s .  

In  o r d e r   t h a t   the   i n v e n t i o n   may  be  m o r e  

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

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

F i g .   1  i l l u s t r a t e s   an  a r r a n g e m e n t   of  t h e  

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

F i g .   2  i l l u s t r a t e s   an  a r r a n g e m e n t   of  the   s t e e l  

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

F i g .   2  i l l u s t r a t e s   a  s t e e l   p l a t e   s h e a r i n g  

l i n e   a c c o r d i n g   to  the   i n v e n t i o n .   As  can  be  s een   f r o m  

t h i s   i l l u s t r a t i o n ,   a  c o i l   12  of  a  s t e e l   s t r i p   10  i s  

mounted   on  a  p a y - o f f   r e e l   14  as  in  the   p r i o r   a r t   s h o w n  

in  Fig .   1,  b u t   e n t r y   p i n c h   r o l l s   42  e m b r a c i n g   t h e  

unwound  s t e e l   s t r i p   10  and  d e f l e c t o r   p i n c h   r o l l s   44  a r e  



a r r a n g e d   d o w n w a r d   of  t h e   p a y - o f f   r e e l   14.  D o w n s t r e a m  

of   t h e s e   p i n c h   r o l l s   42  and  44  i s   a r r a n g e d   a  s i d e  

t r i m m e r   16  w h e r e   e d g e s   of  t h e   s t r i p   10  a re   t r i m m e d .  

D o w n s t r e a m   of  t he   s i d e   t r i m m e r   16  are  l o c a t e d   a n  

a u t o m a t i c   d e f e c t   d e t e c t o r   18  and  a  p i n   h o l e   d e t e c t o r   20  

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

s t r i p   10.  The  s t e e l   s t r i p   10  i s   t h e r e f o r e   i n s p e c t e d   t o  

d e t e c t   s u r f a c e   d e f e c t s   a f t e r   i t ' s   e d g e s   a re   t r i m m e d .  

The  s t e e l   s t r i p   10  i s   t h e n   fed  from  the   p i n  

h o l e   d e t e c t o r   20  to  a  s h e a r i n g   m a c h i n e   22'  i n c l u d i n g  

p i n c h   r o l l s   24.  A c c o r d i n g   to  t he   i n v e n t i o n ,   b r i d l e  

r o l l s   46  a r e   a r r a n g e d   i m m e d i a t e l y   u p s t r e a m   of  t h e  

s h e a r i n g   m a c h i n e   22'   and  b e t w e e n   the  p i n   h o l e  

d e t e c t o r   20  and  t h e   s h e a r i n g   m a c h i n e   22'  f o r   t he   p u r p o s e  

of  e x e r t i n g   t e n s i l e   f o r c e   on  t h e   s t e e l   s t r i p   10  b e t w e e n  

t he   b r i d l e   r o l l s   46  and  t h e   p a y - o f f   r e e l   14.  The  t e n s i l e  

f o r c e   i s   a  u n i t   f o r c e   of  t h e   o r d e r   of  0 . 1 - 2  k g / m m 2  

s u f f i c i e n t   to  m a i n t a i n   in  a  h o r i z o n t a l   p o s i t i o n   t h e  

s t e e l   s t r i p   10  b e i n g   t r a n s f e r r e d   f o r   i n s p e c t i o n   by  t h e  

d e t e c t o r s   18  and  20.  T h i s   a d j u s t m e n t   of  t he   t e n s i l e  

f o r c e   i s   e f f e c t e d   a t   w i l l   by  c o n t r o l l i n g   the   l o a d  

c u r r e n t   of   d i r v i n g   m o t o r s   ( n o t   shown)   f o r   t he   p a y - o f f  

r e e l   14  and  t he   b r i d l e   r o l l s   4 6 .  

The  s t e e l   s t r i p   10  w h i c h   has  p a s s e d   t h r o u g h  

the   b r i d l e   r o l l s   46  i s   f e d   to   t he   p i n c h   r o l l s   2 4  

p r o v i d e d   i m m e d i a t e l y   u p s t r e a m   of  t h e   s h e a r i n g   m a c h i n e   2 2 '  

and  t h e n   f ed   t h e r e i n t o .   In  t h i s   c a s e ,   t he   s h e a r i n g  

m a c h i n e   22 '   c o m p r i s e s   l e n g t h   m e a s u r i n g   p i n c h   r o l l s   2 4  



d r i v e n   t o g e t h e r   w i t h   the   s h e a r i n g   m a c h i n e   22'  in  u n i s o n .  

The  s h e a r i n g   m a c h i n e   22'  is   n u m e r i c a l l y   c o n t r o l l e d   b y  

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

to  cu t   t he   s t e e l   s t r i p   i n t o   d e s i r e d   l e n g t h   s t r i p s  

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

l o o p s   of  s t e e l   s t r i p s .   The  s h e a r i n g   m a c h i n e   22  o n l y  

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

l o o p i n g   p i t   in  o r d e r   to  c o m p e n s a t e   the  d e v i a t i o n   in  s p e e d  

from  t h o s e   of  the   o t h e r   m a c h i n e s .   In  t h i s   m a n n e r ,   t h e  

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

to  p r o p e r l y   s e l e c t e d   p i l e r s   34  by  b e l t   c o n v e y o r s   2 6 - 3 2 .  

At  b r a n c h i n g   p o i n t s   of  the   b e l t   c o n v e y o r s   f o r  

the   r e s p e c t i v e   p i l e r s   a re   a r r a n g e d   e l e c t r o m a g n e t   r o l l s   4 0  

whose   e x c i t i n g   e f f e c t   d e t e r m i n e s   d i r e c t i o n s   of  t he   s t e e l  

s t r i p s   to  be  t r a n s f e r r e d   to  t he   p i l e r s .   A c c o r d i n g l y ,  

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

d e f e c t   d e t e c t o r s   a re   t r a n s f e r r e d   to  t he   p i l e r s   f o r  

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

r o l l s   4 0 .  

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

as  above   d e s c r i b e d ,   as  the  b r i d l e   r o l l s   46  p r o v i d e d  

b e t w e e n   the   d e f e c t   d e t e c t o r s   and  the   s h e a r i n g   m a c h i n e   2 2 '  

e x e r t   t e n s i l e   f o r c e   on  the  s t e e l   s t r i p   10  b e t w e e n   t h e  

p a y - o f f   r e e l   14  and  the   b r i d l e   r o l l s   46 ,   t he   s t e e l  

s t r i p   10  does   n o t   u n d e r g o   any  upward   and  d o w n w a r d  

m o v e m e n t s   and  d o e s   not   s l a c k   when  p a s s i n g   t h r o u g h   t h e  

a u t o m a t i c   d e f e c t   d e t e c t o r   18  and  the   p i n   h o l e   d e t e c t o r  

2 0 ' ,   so  t h a t   d e f e c t s   on  the   s t r i p   s u r f a c e s   can  b e  



e x a c t l y   d e t e c t e d   w i t h   i m p r o v e d   a c c u r a c y   even   by  d e f e c t  

d e t e c t o r s   u t i l i z i n g   l i g h t   beam  r e f l e c t i o n s .  

When  any  d e f e c t   i s   d e t e c t e d ,   the   l e n g t h   o f  

t h e   s t e e l   s t r i p   i s   s i m u l t a n e o u s l y   m e a s u r e d   by  a  p u l s e  

g e n e r a t o r   p r o v i d e d   on  t h e   p i n c h   r o l l   24  i m m e d i a t e l y  

u p s t r e a m   of  t h e   s h e a r i n g   m a c h i n e   2 2 ' .   In  t h i s   c a s e ,   a s  

the   b r i d l e   r o l l s   46  a r e   l o c a t e d   u p s t r e a m   of  the   s h e a r i n g  

m a c h i n e   2 2 ' ,   t h e r e   i s   no  t e n d e n c y   of  the   s t e e l   s t r i p   t o  

s l a c k   or   l o o s e n   t h e r e a t .   A c c o r d i n g l y ,   the   c o u n t   n u m b e r  

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

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

d i s c r e p a n c y   so  t h a t   t h e   e l e c t r o m a g n e t   r o l l s   40  at  t h e  

p i l e r s   40  a r e   p r o p e r l y   o p e r a t e d   in  good  t i m i n g .  

As  can  be  s e e n   from  the   above   d e s c r i p t i o n ,  

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

t he   i n v e n t i o n ,   t h e r e   i s   no  l o n g e r   any  e r r o r s   in  d e t e c t i o n  

of   d e f e c t s   and  in  o p e r a t i n g   t i m i n g   of  the  e l e c t r o m a g n e t  

r o l l s   40  a t   p i l e r s ,   t h e r e b y   e l i m i n a t i n g   the   m i x i n g  

p r o d u c t s   to  be  r e j e c t e d   w i t h   a c c e p t a b l e   p r o d u c t s .  

M o r e o v e r ,   as  f r e e   l o o p s   a r e   r e m o v e d   from  the   l i n e ,   t h e  

i n s t a l l a t i o n   can  be  s m a l l - s i z e d .  

I t   i s   f u r t h e r   u n d e r s t o o d   by  t h o s e   s k i l l e d   i n  

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

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

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

t he   i n v e n t i o n   w i t h o u t   d e p a r t i n g   f rom  the   s p i r i t   a n d  

s c o p e   t h e r e o f .  



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

in  s e r i e s   d o w n s t r e a m   of   a  p a y - o f f   r e e l   f o r   u n w i n d i n g   a  

s t e e l   s t r i p   t h e r e f r o m ,   i n s p e c t i n g   means   f o r   d e t e c t i n g  

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

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

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

b e t w e e n   s a i d   i n s p e c t i n g   means   and  s a i d   s h e a r i n g   m a c h i n e  

f o r   e x e r t i n g   t e n s i l e   f o r c e   on  the   s t e e l   s t r i p ,   t h e r e b y  

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

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

m e a n s .  

2.  A  s t e e l   s t r i p   s h e a r i n g   i n s t a l l a t i o n   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   b r i d l e   r o l l s   a r e   a r r a n g e d  

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

3.  A  s t e e l   s t r i p   s h e a r i n g   i n s t a l l a t i o n   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   t e n s i l e   f o r c e   i s   of   t h e  

r o d e r   of  0 . 1 - 2   kg/mm2  s u f f i c i e n t   to  m a i n t a i n   s a i d   s t e e l  

s t r i p   in  a  h o r i z o n t a l   p o s i t i o n .  

4.  A  s t e e l   s t r i p   s h e a r i n g   i n s t a l l a t i o n   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   t e n s i l e   f o r c e   i s   a d j u s t e d  

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

p a y - o f f   r e e l   and  s a i d   b r i d l e   r o l l s .  

5.  A  s t e e l   s t r i p   s h e a r i n g   i n s t a l l a t i o n   as  s e t  

f o r t h   in  c l a i m   1,  w h e r e i n   i m m e d i a t e l y   u p s t r e a m   of   s a i d  

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

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