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Automatic,  programmable,  machine  for  cutting  flexible  material  transversely. 

©  The  subject  of  the  invention  is  a  light  weight  metal  structure 
designed  to  infeed  and  cut  transversely  flexible  material  E  in  the 
form  of  rolls,  and  it  comprises:  an  unwinding  unit  of  cradle  or  V 
conformation  that  extends  along  two  adjacent,  inclined,  planes 
constituted  by  two  sets  of  belts,  each  of  which  encompasses  at 
least  two  parallel  rollers,  one  of  which,  2  or  6,  placed  at  one 
extremity  of  the  cradle  and  the  other,  5,  being  a  common  roller 
placed  centrally  at  a  lower  level,  the  unwinding  of  the  roll  being 
programmable;  a  transverse  cutting  unit  B  able  to  cut,  preferably 
in  the  two  directions,  over  a  predetermined  witdh;  a  driven  frame 
C  for  the  removal  of  the  cut  pieces  and,  possibly,  a  bench  for 
amassing  the  cut  pieces. 
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extremity  of  the  cradle  and  the  other,  5,  being  a  common  roller 
placed  centrally  at  a  lower  level,  the  unwinding  of  the  roll  being 
programmable;  a  transverse  cutting  unit  B  able  to  cut,  preferably 
in  the  two  directions,  over  a  predetermined  witdh;  a  driven  frame 
C  for  the  removal  of  the  cut  pieces  and,  possibly,  a  bench  for 
amassing  the  cut  pieces. 



d e s p i t e   t h e   c u t t i n g   of   f l e x i b l e   m a t e r i a l   f o r m e d   i n t o   r o l l s ,  
s u c h   as   s i n g l e   or   s a n d w i c h   t y p e   p l a s t i c   f o a m ,   f a b r i c s   o r  
s h e e t s   of   p l a s t i c ,   b e i n g   a  v e r y   c o m m o n p l a c e   o p e r a t i o n ,   i t  

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

f i r m s ,   s i n c e   i t   e i t h e r   h a s   to   be  done   m a n u a l l y ,   a t   a  l o w  

o u t p u t   and   w i t h   t h e   u s e   of   a  l o t   of   l a b o u r ,   or   e l s e   by  t h e  

m a c h i n e s   c u r r e n t l y   a v a i l a b l e   on  t h e   m a r k e t   t h a t   a r e   d e s i g n -  

ed  to   c u t   t h e   m a t e r i a l   in   l a r g e   q u a n t i t i e s   a n d ,   g e n e r a l l y ,  

a r e   v e r y   e x p e n s i v e .  

The  o b j e c t   o f   t h e   i n v e n t i o n   i s ,   t h e r e f o r e ,   to   p r o v i d e   a n  

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

f l e x i b l e   m a t e r i a l   f o r m e d   i n t o   r o l l s ,   t h e   c o s t   o f   w h i c h   i s  

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

w i t h .  

A n o t h e r   o b j e c t   o f   t h e   i n v e n t i o n   i s   to   e n a b l e   t h e   c u t t i n g  

l e n g t h   to   be  p r o g r a m m e d   and   to   be  p r e c i s e .  

T h e s e   and   o t h e r   o b j e c t s   t o o   a r e   a l l   a t t a i n e d   w i t h   t h e   m a c -  

h i n e   in   q u e s t i o n   f o r   c u t t i n g   t r a n s v e r s e l y   f l e x i b l e   m a t e r -  

i a l   f o r m e d   i n t o   r o l l s ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   i t  

c o m p r i s e s  :   a t   l e a s t   one  u n w i n d i n g   u n i t   o f   c r a d l e   or   V 

c o n f o r m a t i o n   t h a t   c o n t a i n s   t h e   m a t e r i a l   to   be  c u t   and   i s  

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

w i n d i n g   of  t h e   m a t e r i a l ;   a t   l e a s t   one  r o t a t i n g   d i s c   u n i t ,  

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

a  t r a v e r s i n g   and   a  c u t t i n g   d r i v e   s y n c h r o n i z e d   w i t h   t h e   p r o -  

gramme  f o r   t h e   u n w i n d i n g   o f   t h e   m a t e r i a l   so  as   to   a u t o m a t -  

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

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

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



d r i v e n   in   s y n c h r o n y   w i t h   t h e   u n w i n d i n g   of   t h e   m a t e r i a l ;  

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

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

s e t   up  to   s t a c k   t h e   c u t   p i e c e s   one  on  t o p   of   t h e   o t h e r  

s i n c e   i t   can  be  s y n c h r o n i z e d   w i t h   t h e   e x i t i n g   o f   t h e   p i e c e s  

f r o m   t h e   r e m o v a l   f r a m e .  

I t   i s   o b v i o u s   f r o m   t h e   f o r e g o i n g   t h a t   w i t h   t h e   c u t t i n g  

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

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

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

a n g u l a r   t r a n s d u c e r   ( e n c o d e r )   a l l o w s ,   as   w i l l   be  made  c l e a r  

i n   t h e   e n s u i n g   t e x t ,   t h e   c u t t i n g . l e n g t h   w h i c h ,   f u r t h e r m o r e ,  

i s   e x t r e m e l y   p r e c i s e ,   to   be  p r o g r a m m e d   in   an  e x a c t   m a n n e r .  

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

ed  a n d   to   be  s t a c k e d   in   an  o r d e r l y   f a s h i o n .  

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

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

c i r c u i t   so  as   t o   g i v e   t h e   c u t t i n g   m a c h i n e   maximum  o v e r a l l  

e f f i c i e n c y .  

F u r t h e r   c h a r a c t e r i s t i c s   and   a d v a n t a g e s   of   t h e   c u t t i n g   m a -  

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

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

p u r e l y   as   an  u n l i m i t e d   e x a m p l e   on  t h e   a c c o m p a n y i n g   d r a w i n g ,  

i n   w h i c h  :  

-  F i g u r e   1  s h o w s ,   in   an  a x o n o m e t r i c   v i e w ,   t h e   c u t t i n g   m a -  

c h i n e   f o r m i n g   t h e   s u b j e c t   of   t h e   i n v e n t i o n ;  

-  F i g u r e   2  s h o w s ,   a g a i n   in   an  a x o n o m e t r i c   v i e w ,   t h e   t r a n s -  

v e r s e   c u t t i n g   u n i t   o f   t h e   m a c h i n e   d e p i c t e d   i n   F i g u r e   1 .  

W i t h   r e f e r e n c e   to   t h e   a b o v e   m e n t i o n e d   f i g u r e s ,   t h e   c u t t i n g  

m a c h i n e   in   q u e s t i o n   i s   c o n s t i t u t e d   by  a  n u m b e r   of   s e p a r a t e  



s t a t i o n s ,   in   s u c h   a  way  as   to   f a c i l i t a t e   a l s o   t h e   t r a n s -  

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

The  s a i d   s t a t i o n s   c o n s i s t   o f  :   a  u n i t   A  f o r   u n w i n d i n g   t h e  

m a t e r i a l   E  t h a t   i s   wound   a r o u n d   i t s e l f   to   f o r m   a  r o l l ;   a  

t r a n s v e r s e   c u t t i n g   u n i t   B;  a  f r a m e   C  f o r   t h e   r e m o v a l   o f  

t h e   c u t   p i e c e s ;   and   a  b e n c h   f o r   a m a s s i n g   a n d   s t a c k i n g  

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

In   p a r t i c u l a r ,   t h e   u n w i n d i n g   u n i t   A  i s   o f   c r a d l e   or   V  c o n -  

f o r m a t i o n ,   so  as   to   k e e p   t h e   m a t e r i a l   E  e v e r m o r e   in   p o s i t -  

i o n   w h i l s t   b e i n g   u n w o u n d .  

The  s a i d   u n i t   c o m p r i s e s   a  s u p p o r t i n g   f r a m e   1  on  w h i c h   i s  

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

p i e c e s   e x i t ,   a  f e e d   r o l l e r   2,  a  m i d d l e   or   c e n t r a l   r o l l e r  

5,  p l a c e d   l o w e r   down  t h a n   t h e   r o l l e r   2,  a  r o l l e r   24  p l a c e d  

a t   t h e   same  h e i g h t   as   t h e   r o l l e r   2,  d o w n s t r e a m   of   t h e   r o l -  

l e r   24,   and   a  d i s c h a r g e   r o l l e r   6  t h a t   i s   o p e r a t e d   by  a  

g e a r e d   m o t o r   7  v i a   a  t r a n s m i s s i o n   c h a i n   50.  A l l   t h e   a f -  

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

Two  s e t s   o f   u n w i n d i n g   b e l t s ,   3  and   4,  r e s p e c t i v e l y ,   e n c o m -  

p a s s ,   one  s e t   i n t e r c a l a t e d   w i t h   t h e   o t h e r ,   t h e   r o l l e r s   2 

a n d   5,  and   t h e   r o l l e r s   5  and   6,  r e s p e c t i v e l y .  

A l o n g   t h e   l o w e r   b i f u r c a t i o n s ,   t h e   b e l t s   3  and   4  a r e   g u i d e d ,  

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

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

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

N e i t h e r   t h e   g u i d e   combs   n o r   t h e   s u p p o r t i n g   s u r f a c e s   h a v e  

b e e n   i l l u s t r a t e d ,   so  as   to   s i m p l i f y   and   r e n d e r   more   c l e a r  

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

The  r o l l e r   6  t h u s   c a r r i e s   a l l   t h e   o t h e r   r o l l e r s   in   r o t a t i o n .  



The  r o l l e r   24  i s   a  s u p p l e m e n t a r y   r o l l e r   whose   p u r p o s e   i s  

to   c a u s e   t h e   m a t e r i a l   E  to   be  s t r a i g h t e n e d   and  o r i e n t a t e d  

b e f o r e   i t   a r r i v e s   a t   t h e   c u t t i n g   u n i t   B .  

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

8  t h a t   can  be  a d j u s t e d   in   h e i g h t   or   be  p l a c e d   s i m p l y   r e s t -  

i n g   on  t h e   r o l l e r   6 ,  t h e   t a s k   o f   t h i s   b e i n g   t o   g u i d e   t h e  

m a t e r i a l   E,  t o   e n s u r e   t h a t   t h e   d i r e c t i o n   of   t h i s   be  c o r -  

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

c u t t i n g   o p e r a t i o n   i s   i n   p r o g r e s s .  

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

a s s e m b l y ,   c o m p r i s i n g   a  m o v e m e n t   d e v i c e   12  t h a t   e n a b l e s   a  

c u t t i n g   d i s c   13  t o   t r a v e r s e ,   i n   b o t h   d i r e c t i o n s ,   a l o n g  

two  f i x e d   g u i d e s   16  and   16'  t h a t   s u p p o r t   t h e   m a t e r i a l   E  

a n d   a r e   i n   c o n t r a s t   w i t h   t h e   c u t t i n g   d i s c   1 3 .  

More   p a r t i c u l a r l y ,   t h e   c u t t i n g   u n i t   B  h a s   an  u p p e r   f r a m e  

14  o f   p o r t a l   c o n f o r m a t i o n ,   and   t h i s   c a r r i e s   a  c a b l e   1 5 ,  

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

e l e c t r i c i t y   to   t h e   c u t t i n g   u n i t .  

The  f r a m e   14  i s   p r o v i d e d ,   f u r t h e r m o r e ,   w i t h   a  f i x e d   b e a m  

10,  s u p p o r t e d   by  a  p a i r   of   s t a n c h i o n s   11,  on  t h e   u p p e r  

p a r t   10'  of   w h i c h   s l i d e s ,   r e s t i n g   t h e r e o n ,   a  f r i c t i o n  

w h e e l   35  t h a t   h a s   a  h i g h   f r i c t i o n   c o e f f i c i e n t   and   i s   o p -  
e r a t e d   by  a  r e d u c t i o n   u n i t   c o n n e c t e d   to   a  m o t o r ,   t h e   f o r -  

m e r   34  and   t h e   l a t t e r   33  t o g e t h e r   c o n s t i t u t i n g   t h e   a f o r e -  

m e n t i o n e d   m o v e m e n t   d e v i c e   1 2 .  

The  m o t o r   33  a l s o   a c t u a t e s   an  e l e c t r i c   m o t o r   31  t h a t   d r i v e s  

t h e   c u t t i n g   d i s c   1 3 .  

The  c o m p l e t e   c u t t i n g   u n i t   c o m p r i s i n g   t h e   m o t o r   33,  t h e   r e -  

d u c e r   34  a n d   t h e   f r i c t i o n   w h e e l   35,  as   w e l l   as  t h e   e l e c -  



t r i c   m o t o r   31  and   t h e   c u t t i n g   d i s c  1 * 3 ,   i s   c a r r i e d   by  a  s u p -  

p o r t   30  t h a t   i s   d i s p l a c e d   w i t h   t h e   m o v e m e n t   d e v i c e   1 2 .  

The  s a i d   c u t t i n g   u n i t   i s   g u i d e d   by  t h e   r o l l e r s   36  and   3 6 '  

t h a t   a r e   p i v o t a l l y   i n t e g r a l   w i t h   t h e   s u p p o r t   30  and   r e s t  

on  t h e   u p p e r   e d g e   o f   a  f i x e d   s e c t i o n   37  i n t e g r a l   w i t h   t h e  

beam  1 0 .  

On  to   t h e   r o l l e r s   36  and  36 '   i s   d i s c h a r g e d   t h e   p a r t   of   t h e  

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

i o n   w h e e l   35.  The  l a t t e r   e n s u r e s   t h e   o p e r a t i o n   b e i n g   s i -  

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

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

A  r u n n e r   38,  f i x e d   to   t h e   s u p p o r t s   o f   t h e   r o l l e r s   36  a n d  

36 '   a t   a  h e i g h t   a b o v e   t h e s e ,   a c t s   as   a  l i n e a r   cam  in   r e s -  

p e c t   of   a  p a i r   o f   m i c r o s w i t c h e s   39  t h a t   a r e   m o u n t e d   on  t h e  

u p p e r   e d g e   of   t h e   s e c t i o n   37  in   a  way  w h e r e b y   s u i t a b l e   a d -  

j u s t m e n t s   may  be  made  to   t h e   s p a c i n g   of   one  f r o m   t h e   o t h e r  

i n   k e e p i n g   w i t h   t h e   w i d t h   o f   t h e   m a t e r i a l   to   be  c u t ;   t h e  

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

c u t t i n g   u n i t   to   be  b r o u g h t   to   a  h a l t .  

The  f r a m e   C  f o r   t h e   r e m o v a l   of  t h e   c u t   p i e c e s ,   l o c a t e d  

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

20  t h a t   c o m p r i s e s   a  b e l t   21  m o u n t e d   i n   an  e n d l e s s   f a s h i o n  

a r o u n d   a  r o l l e r   22  o p e r a t e d ,   t h r o u g h   a  c h a i n   5 1 ,  b y t h e   g e a r e d  

m o t o r   7,  and   a r o u n d   an  end  r o l l e r   2 3 .  

In   p l a c e   of   t h e   r e m o v a l   f r a m e   C,  or  d o w n s t r e a m   t h e r e o f ,   t h e  

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

p i e c e s   can  be  p l a c e d .  

I t   i s   m o s t   i m p o r t a n t   t h a t   n o t e   s h o u l d   be  t a k e n   of  t h e   f a c t  

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



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

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

a n g u l a r   t r a n s d u c e r   ( e n c o d e r )  9   w h i c h ,   i n   t h e   c a s e   u n d e r   c o n -  

s i d e r a t i o n ,   i s   c o n n e c t e d   to   t h e   d i s c h a r g e   r o l l e r   6  of  t h e  

u n w i n d i n g   u n i t   A  a n d . c o u n t s   t h e   r e v o l u t i o n s   and   t h e   a n g l e s  
made  by  t h i s ;   t h e   s a i d   t r a n s d u c e r   t h e n   s u p p l i e s   t h e   e l e c -  

t r o n i c   c i r c u i t   w i t h   t h e   d a t a   n e e d e d   to   a c h i e v e   an  o v e r a l l  

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

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

i s   p r e d e t e r m i n e d   a n d   can  be  p r o g r a m m e d   u s i n g ,   f o r   e x a m p l e ,  

a  d i g i t a l   c o u n t e r .  

The  m i c r o s w i t c h e s   39  a r e   a l s o   i n t e r l o c k e d   to   t h e   s a i d   e l e c -  

t r o n i c   c i r c u i t   and   to   t h e   d a t a   p r o v i d e d   by  t h e   t r a n s d u c e r  

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

to   be  c u t   do  t h e y   g i v e   t h e   c o n s e n t   t o   t h e   c u t t i n g   u n i t   t o  

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

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

The  s a i d   a m a s s i n g   b e n c h   can   be  f i x e d ,   i n   e i t h e r   a  f l a t   o r  

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

f r a m e   C,  w i t h   t h e   p o s s i b i l i t y   e x i s t i n g   to   p o s i t i o n   i t   s u i t -  

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

A l t e r n a t i v e l y ,   i t   can  be  c o n s t i t u t e d   by  a  c a r r i a g e   t h a t   c a n  

be  p o s i t i o n e d   and   i s   p r o v i d e d   w i t h   a  t r a n s v e r s e   b a r   a b l e  

t o   a m a s s   t h e   c u t   p i e c e s   t h e r e o n .   I t   can  a l s o   be  c o n s t i t -  

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

a u t o m a t i c   r e c i p r o c a t i n g   m o v e m e n t ,   t h a t   can   be  l i n k e d   to   a n d  

r e n d e r e d   s y n c h r o n o u s   w i t h   t h e   e x i t   o f   t h e   c u t   p i e c e s .  

As  s t a t e d   p r e v i o u s l y ,   t h e   r e m o v a l   f r a m e   C  can  a l s o   be  d i r -  

e c t l y   s u b s t i t u t e d   by  t h e   a m a s s i n g   b e n c h   w h i c h ,   i n   s u c h   a  t 

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

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



The  c u t t i n g   m a c h i n e   f o r m i n g   t h e   s u b j e c t   of   t h e   i n v e n t i o n  

can  a l s o   be  c o n n e c t e d   o p e r a t i o n a l l y   to   o t h e r   u n i t s   a b l e   t o  

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

on  t h e   m a t e r i a l   E,  as   w e l l   as   s h e a r i n g   or   o t h e r   o p e r a t i o n s  

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

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

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

b e l o w .  



1.  A u t o m a t i c ,   p r o g r a m m a b l e ,   m a c h i n e   f o r   c u t t i n g   t r a n s v e r -  

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

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

A  o f   c r a d l e   or   V  c o n f o r m a t i o n   t h a t   c o n t a i n s   t h e   m a t e r i a l  

E  to   be  c u t   and   i s   p r o v i d e d   w i t h   an  e l e c t r o n i c   c i r c u i t   f o r  

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

t r a n s v e r s e   c u t t i n g   u n i t   B  h a v i n g   a  r o t a t i n g   d i s c   13,  p l a c e d  

a b o v e   t h e   m a t e r i a l   B  to   be  c u t   and   p r o v i d e d   b o t h   w i t h   a  

t r a v e r s i n g   and   a  c u t t i n g   d r i v e   s y n c h r o n i z e d   w i t h   t h e   p r o -  

gramme  f o r   t h e   u n w i n d i n g   o f   t h e   m a t e r i a l   E  so  as   to   a u t o -  

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

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

B,  f o r   t h e   r e m o v a l   o f   t h e   c u t   p i e c e s ,   t h i s   h a v i n g   a  b e l t   21  

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

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

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

s e t   up  to   s t a c k   t h e   c u t   p i e c e s   one  on  t o p   o f   t h e   o t h e r  

s i n c e   i t   can  be  s y n c h r o n i z e d   w i t h   t h e   e x i t i n g   o f   t h e   c u t  

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

2.  A u t o m a t i c   c u t t i n g   m a c h i n e   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   u n w i n d i n g   u n i t   A  c o m p r i s e s   a t   l e a s t   t h r e e   r o l l e r s   2,  5 

and   6  on  p a r a l l e l   a x e s ,   t h e   m i d d l e   one  5  of   w h i c h ,   p l a c e d  

a t   a  l o w e r   l e v e l   to   f o r m   t h e   c r a d l e ,   i s   c o n n e c t e d   t o   e a c h  

o f   t h e   o t h e r s   t h r o u g h   f l a t ,   i n t e r c a l a t e d ,   b e l t s   3  and   4  

t h a t   c r o s s   one  w i t h   t h e   o t h e r   on  t h e   m i d d l e   r o l l e r   5,  t h e  

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

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

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

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

a b l e   r o l l e r   8,  p a r a l l e l   w i t h   t h e   r o l l e r s   2,  5  and  6,  p l a c e d  

in   c o n t r a s t   w i t h   t h e   r o l l e r   6,  w i t h  t h e   m a t e r i a l  E   t i g h t l y  



up  a g a i n s t   t h e   b e l t s   3  and   4,  p a s s i n g   in   b e t w e e n   t h e   r e l -  

l e r  8   and  t he   r o l l e r   6,  and   i s   a l s o   p r o v i d e d   on  t h e   e x i t -  

i n g   s i d e   f r o m   t h e   u n w i n d i n g   u n i t   A,  u p s t r e a m   of   t he   r o l -  

l e r   8,  w i t h   a n o t h e r   r o l l e r   24  p a r a l l e l   w i t h   t h e   r o l l e r   6 ,  
t h e   l a t t e r   b e i n g   d r i v e n   and   p l a c e d   v i r t u a l l y   a t   t h e   s a m e  

h e i g h t   as   t h e   r o l l e r   2 4 .  

4.  A u t o m a t i c   c u t t i n g   m a c h i n e   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   s a i d   e l e c t r o n i c   c i r c u i t   i s   i n t e r l o c k e d   to   an  i n c r e m e n -  

t a l   a n g u l a r   t r a n s d u c e r   9  c o n n e c t e d   to   t h e   d i s c h a r g e   r o l l e r  

6  o f   t h e   u n w i n d i n g   u n i t   A,  and   t h e   t r a n s d u c e r   c o u n t s   t h e  

r e v o l u t i o n s   and   t h e   a n g l e s   made  by  t h e   r o l l e r   and   s u p p l i e s  

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

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

t h a t   can  be  p r o g r a m m e d   w i t h   a  d i g i t a l   c o u n t e r .  

5.  A u t o m a t i c   c u t t i n g   m a c h i n e   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   c u t t i n g   u n i t   B  c o m p r i s e s   a  c u t t i n g   d i s c   13  t h a t   i s   g i v e n  

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

beam  10  p l a c e d   a b o v e   t h e   m a t e r i a l  E   to   be  c u t ,   t h e   m o v a b l e  

c u t t i n g   u n i t   b e i n g   a b l e ,   t h r o u g h   a  r e d u c t i o n   u n i t   34  c o n -  

n e c t e d   to   a  r e v e r s i b l e   m o t o r   33  t h a t   j o i n t l y   o p e r a t e   a  f r i c t -  

i o n   w h e e l   35  t h a t   h a s   a  h i g h   f r i c t i o n   c o e f f i c i e n t   and   r e s t s  

o p e r a t i v e l y   on  t h e   h o r i z o n t a l   beam  10,  to   t r a v e r s e   b i d i r e c t -  

i o n a l l y ,   w h i l e   t h e   w h o l e   u n i t   i s   g u i d e d   by  t h e   r o l l e r s   3 6  

a n d   36'   t h a t   s l i d e   a l o n g   a  s e c t i o n   37  i n t e g r a l   w i t h   t h e  

beam  10,  w i t h   a  r u n n e r   38,  f i x e d  t o   t h e   s u p p o r t s   of  t h e   s a i d  

r o l l e r s ,   a t   a  h e i g h t   a b o v e   t h e s e ,   a c t i n g   as   a  l i n e a r   c a m  

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

in   t h e   two  d i r e c t i o n s ,   t h r o u g h   c o r r e s p o n d i n g   m i c r o s w i t c h e s  

39  m o u n t e d   on  t h e   s e c t i o n   37  and   m o v a b l e   t r a n s v e r s e l y   t h e r e o n .  

6.  A u t o m a t i c   c u t t i n g   m a c h i n e   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   c u t t i n g   u n i t   i s   i n t e r l o c k e d   to   t h e   e l e c t r o n i c   c i r c u i t  



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

way  t h a t ,   a t   e a c h   l i m i t   p o s i t i o n ,   t h e   u n i t   comes   to   a  h a l t  

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

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

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

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

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

7.  A u t o m a t i c   c u t t i n g   m a c h i n e   a c c o r d i n g   to   C l a i m   1,  w h e r e i n  

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

15  t h a t   i s   a n c h o r e d   h i g h   up ,   v i r t u a l l y   in   t h e   c e n t r e   o f   t h e  

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

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