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(§5)  Cutting  device. 

A  cutting  device  for  severing  a  strip  of  material,  for  exam- 
ple  continuous  fabric  from  a  knitting  machine,  having  a  cutter 
which  is  actuated  and  deactivated  at  predetermined  intervals 
along  the  strip  as  it  emanates  from  the  machine;  the  cutter 
may  operate  by  contact  with  the  strip  or  remotely  by  radiation. 
This  is  especially  useful  when  the  knitted  fabric  has  a  meltable 
row  at  the  line  of  severance,  the  row  being  inserted  during  the 
knitting  process. 



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

e x c l u s i v e l y   for   use   w i t h   a  k n i t t i n g   m a c h i n e .  

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

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

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

m a t e r i a l ,   f o r   e x a m p l e   a  t h e r m o p l a s t i c s   m a t e r i a l .   As  t he   s t r i p  

comes  f rom  t he   m a c h i n e   i t   i s   s u b j e c t e d   to  h e a t ,   c a u s i n g   t h i s   r o w  

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

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

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

t he   d e v i c e   h a v i n g   t r a n s p o r t   means   fo r   mov ing   the   s t r i p   t h r o u g h  

s u c c e s s i v e   p r e d e t e r m i n e d   d i s t a n c e s ,   c u t t i n g   means   fo r   s e v e r i n g  

the   s t r i p   at   s a i d   p r e d e t e r m i n e d   d i s t a n c e s ,   and  a  s e n s o r   f o r  

d e t e c t i n g   s e v e r a n c e   of  t he   s t r i p   by  t he   c u t t i n g   means   and  c o n -  

n e c t e d   w i t h   t he   c u t t i n g   means   so  t h a t   t he   c u t t i n g   means   i s   d e -  

a c t u a t e d   w i t h   r e s p e c t   to  t he   s t r i p   on  s e v e r a n c e   of  t h e   s t r i p .  

The  c u t t i n g   means   may  be  in  t he   form  of  a  r a d i a t i o n   e m i t t e r ,  

f o r   e x a m p l e   a  r a d i a n t   h e a t e r ,   or  may  o p e r a t e   by  c o n t a c t   w i t h  

t h e   s t r i p ,   fo r   e x a m p l e   as  in  t he   form  of  a  b l a d e   or  c o n d u c t i v e  

h e a t e r .  

The  s e n s o r   may  be  a  p h o t o   s e n s o r   fo r   d e t e c t i n g   p a s s a g e   of  a 



s e v e r e d   l e n g t h   from  t he   s t r i p .   P r e f e r a b l y   t he   s e n s o r   i s   a 
m o d u l a t e d   l i g h t   t y p e   l i g h t - e m i t t i n g   d i o d e .  

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

j a c e n t   c u t s ,   t he   c o u n t e r   d e t e c t i n g   the   number   of  rows  of  k n i t -  

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

d i s t a n c e   may  be  t he   number   of  rows  b e t w e e n   a d j a c e n t   h e a t -  

m e l t a b l e   i n s e r t s   in  t he   k n i t   so  t h a t   t he   c u t t e r   o p e r a t e s   a t  

each   i n s e r t .  

The  t r a n s p o r t   means   may  be  f o r   e x a m p l e   a  r o l l e r   wh ich   c o n t a c t s  

t h e   m a t e r i a l   b e y o n d   t he   c u t t e r   to  draw  t he   m a t e r i a l   p a s t   t h e  

s e n s o r .  

An  e m b o d i m e n t   of  t he   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

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 ,   in  w h i c h :  

F i g .   1  i s   a  g e n e r a l   p e r s p e c t i v e   v iew  of  a 

c u t t i n g   d e v i c e   of  t he   i n v e n t i o n   in  use  i n  

c o n j u n c t i o n   w i t h   a  k n i t t i n g   m a c h i n e ,   a n d  

F i g .   2  i s   a  s i d e   view  of  t he   c u t t i n g   m e a n s  

of  t h e   d e v i c e   of  F i g .   1 .  

In  t h e   d r a w i n g   a  s t r i p   1  of  k n i t t e d   f a b r i c   i s   m a n u f a c t u r e d   on  a 

k n i t t i n g   m a c h i n e   i n d i c a t e d   g e n e r a l l y   a t   2,  t he   s t r i p   1  b e i n g  

f o r m e d   from  a  b r o a d e r   s t r i p   3  by  a  l o n g i t u d i n a l   c u t t e r   4.  T h e  

s t r i p   1  p a s s e s   from  t he   c u t t e r   4  o v e r   a  r o l l e r   5  and  t h e n c e  

p a s t   a  h e a t e r   6  in  t he   form  of  a  t u b u l a r   i n f r a - r e d   r a d i a t o r   a s  

shown  in  F i g .   2.  The  h e a t e r   6  has  a  g l a s s   f r o n t   7  w i t h   a n  

e l l i p t i c a l   r e f l e c t o r   8  e x t e n d i n g   a c r o s s  i t s   e n d s ,   to  form  a 

h o u s i n g .   An  i n f r a - r e d   h e a t e r   e l e m e n t   9  is   d i s p o s e d   w i t h i n   t h i s  

h o u s i n g   so  as  to  p r o d u c e   in  use   a  r a d i a n t   h e a t   wh ich   i s   c o n c e n -  

t r a t e d   by  t h e   r e f l e c t o r   8  i n t o   a  beam  p a s s i n n   t h r o u g h   t h e   g l a s s  

7.  The  g l a s s   7  f a c e s   t h e   s t r i p   1 .  



The  h e a t e r   6  i s   m o v a b l e   t o w a r d s   and  away  from  t he   s t r i p   1,  a n d  

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

a  p h o t o   s e n s o r   10  l o c a t e d   d o w n w a r d l y   of  t he   h e a t e r   6.  T h e  

p h o t o   s e n s o r   10  is   in  t he   form  of  a  p a i r   of  m o d u l a t e d   l i g h t   t y p e  

LEDs  11  d i s p o s e d   one  at   e ach   end  of  a  c a r r i e r   t u b e   12  and  e l e c -  

t r i c a l l y   c o n n e c t e d   to  a  c o n t r o l   box  13  c o n t r o l l i n g   t h e   m o v e m e n t  

of  t he   h e a t e r   6 .  

A  d r i v e n   b r u s h   r o l l e r   14  e x t e n d s   a c r o s s   t he   w i d t h   of  t he   s t r i p  

1  and  b e a r s   a g a i n s t   a  s m o o t h   g u i d e   f a c e   15.  The  s t r i p   1  p a s s e s  
b e t w e e n   t he   r o l l e r   14  and  t he   f a c e   15  and  i s   fed  t h r o u g h   by  t h e  

r o t a t i n g   r o l l e r   1 4 .  

A  c o u n t e r   ( n o t   shown)   i s   c o n n e c t e d   w i t h   t h e   m o t o r   of  t he   h e a t e r  

6  and  i s   p r o g r a m m e d   to  c o u n t   a  p r e d e t e r m i n e d   number   of  rows  o f  

k n i t t i n g   and  t h e n   to  a c t u a t e   t he   m o t o r   to  a d v a n c e   t he   h e a t e r   6 

to  t he   s t r i p   1.  The  p r e d e t e r m i n e d   number   of  rows  i s   t he   n u m b e r  

of  rows  of  k n i t t i n g   b e t w e e n   i n s e r t e d   rows  of  h e a t - m e l t a b l e  

m a t e r i a l .  

In  u s e ,   t he   f r e e   end  of  t he   s t r i p   1  is   s t r e t c h e d   b e t w e e n   t h e  

d r i v e n   r o l l e r   14  and  t he   r o l l e r   5,  and  the   s t r i p   1  i s   d rawn  p a s t  

t h e   c o u n t e r   u n t i l   t he   p r e d e t e r m i n e d   number   of  rows  have   p a s s e d .  

At  t h i s   p o i n t   the   h e a t - m e l t a b l e   row  is   at  t he   h e a t e r   6.  T h e  

c o u n t e r   t h e n   a c t u a t e s   t he   m o t o r   and  the   h e a t e r   6  moves  a g a i n s t  

t he   s t r i p   1,  t h e   r a d i a n t   h e a t   from  t h e  h e a t i n g   e l e m e n t   9  m e l t i n g  

t he   h e a t - m e l t a b l e   row.  The  c e n t r e   of  t he   row  g e n e r a l l y   m e l t s  

f i r s t ,   f o l l o w e d   by  the   e n d s ,   and  when  t he   ends   have   m e l t e d   t h e  

l o w e r   p a r t   of  t h e   s t r i p   1  i s   s e v e r e d   from  the   r e m a i n d e r   a n d  

d r o p s   c l e a r .   T h i s   is   d e t e c t e d   by  the   p h o t o   s e n s o r   10  w h i c h  

t h e n   a c t u a t e s   t he   m o t o r   to  r e t r a c t   the   h e a t e r   6  f rom  t h e   s t r i p  

1.  The  s e v e r e d   p o r t i o n   of  t he   s t r i p   1  i s   d rawn   c l e a r   by  t h e  

r o l l e r   14  and  r e p l a c e d   by  t h e   new  f r e e   end  of  t h e   s t r i p   1  a s  

t he   f a b r i c   comes  o f f   t h e   k n i t t i n g   m a c h i n e   2.  The  p r o c e s s   i s  

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



M o d i f i c a t i o n s   and  i m p r o v e m e n t s   may  be  made  w i t h o u t   d e p a r -  

t i n g   from  the   s c o p e   of  t h e   i n v e n t i o n .  

The  f o r e g o i n g   e m b o d i m e n t   i s   o n l y   one  e x a m p l e   of  t h e  

manne r   in  wh ich   t h i s   i n v e n t i o n   can  be  r e d u c e d   to  p r a c t i c e .  

In  t h i s   e m b o d i m e n t   t he   h e a t e r   6  is   a  P h i l i p s   i n f r a - r e d  

r a d i a n t   h e a t e r   wh ich   has  a  power   of  3  kW  per   m e t r e   of  i t s  

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

a c c o r d a n c e   w i t h   t he   w i d t h   of  t he   k n i t t e d   f a b r i c ;   t h e  

r o l l e r   5  i s   a  p o l i s h e d   a l u m i n i u m   r o l l e r   w h i c h   i s   d r i v e n  

t h r o u g h   g e a r i n g   from  t he   k n i t t i n g   m a c h i n e   at  a  s p e e d  

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

from  t he   k n i t t i n g   m a c h i n e ,   t h e r e b y   to  s t r e t c h   t h e   f a b r i c  

s l i g h t l y   fo r   e a s e   of  s e v e r a n c e   by  t he   h e a t e r   6;  t h e  

c o u n t e r   c o m p r i s e s   an  A.C.  i n d u c t i v e   t y p e   p r o x i m i t y   s e n s o r  

w h i c h   s e n s e s   t he   m o t i o n   of  t he   k n i t t i n g   m a c h i n e ,   and  a n  

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

of  t he   k n i t t i n g   m a c h i n e   fo r   p r o d u c t i o n   of  a  new  g a r m e n t  

or  l e n g t h   of  f a b r i c   p i e c e s   and  to  r e s e t   t h e   h e a t e r   6 

a c c o r d i n g l y .  

V a r i o u s   m o d i f i c a t i o n s   can  be  made  to  t he   i n v e n t i o n   in  i t s  

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

t he   i n v e n t i o n .   For  e x a m p l e   the   h e a t e r   6  can  be  r e p l a c e d  

by  a  " c o n t a c t "   c u t t e r   such   as  an  e l e c t r i c a l l y - h e a t e d  

p o l i s h e d   s t e e l   t u b e   or  h e a t e d   b l a d e   wh ich   s e v e r s   t h e  

h e a t - m e l t a b l e   k n i t t e d   row  on  c o n t a c t .   F u r t h e r ,   t h e  

p h o t o   s e n s o r   10  can  be  o m i t t e d   and  the   c u t t e r   s w i t c h e d  

o f f   a f t e r   a  p r e s e t   t i m e ,   f o r   e x a m p l e   a  few  s e c o n d s ,   t h e r e -  

by  s i m p l i f y i n g   t h e   a p p a r a t u s ;   a l t e r n a t i v e l y   t he   h e a t e r  

may  be  p e r m a n e n t l y   s w i t c h e d   on  and  moved  t o w a r d s   and  a w a y  
from  t h e   f a b r i c   as  n e c e s s a r y   to  m e l t   t he   k n i t t e d   row  to  b e  

s e v e r e d   w i t h o u t   d a m a g i n g   t he   f a b r i c .   S t i l l   f u r t h e r ,   a 

p h o t o   s e n s o r   can  be  used   to  s e n s e   t he   a p p r o a c h   of  e a c h  

h e a t - m e l t a b l e   row  to  a c t u a t e   t he   h e a t e r   6,  and  t h i s   o f t e n  



p r o v e s   to  be  more  a c c u r a t e   t h a n   u s i n g   t he   c o u n t e r   of  t h e  

d e s c r i b e d   e m b o d i m e n t ;   t h i s   is   b e c a u s e   t he   f a b r i c   c a n  

become  s t r e t c h e d   as  i t   l e a v e s   t he   k n i t t i n g   m a c h i n e   s o  

t h a t   c o u n t i n g   t he   number   of  k n i t t e d   rows  can  r e s u l t   i n  

t he   s e v e r e d   p i e c e s   b e i n g   l o n g e r   t h a n   r e q u i r e d ;   the   s e n s o r  

a l l o w s   t h e   h e a t e r   to  be  a c t u a t e d   a c c u r a t e l y   at  t he   r e -  

q u i r e d   l e n g t h   of  f a b r i c .   In  t h i s   m o d i f i c a t i o n   the   s e n s o r  

is   used   to  a c t u a t e   t he   h e a t e r   r a t h e r   t h a n   d e a c t u a t e   i t   a s  

in  t h e   d e s c r i b e d   e m b o d i m e n t .  



1.  A  c u t t i n g   d e v i c e   fo r   s e v e r i n g   a  s t r i p   of  m a t e r i a l  

i n t o   s h o r t e r   l e n g t h s ,   t he   d e v i c e   h a v i n g   t r a n s p o r t   m e a n s  
f o r   moving   the   s t r i p ,   and  c u t t i n g   means   fo r   s e v e r i n g   t h e  

s t r i p   and  a r r a n g e d   to  s e v e r   t he   s t r i p   at  s u c c e s s i v e   p r e -  
d e t e r m i n e d   i n t e r v a l s   a l o n g   t he   l e n g t h   of  t he   s t r i p .  
2.  A  c u t t i n g   d e v i c 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   means   i s   a c t u a t e d   by  a  s i g n a l   from  a  s e n s o r   a f t e r  

each   p r e d e t e r m i n e d   i n t e r v a l .  

3.  A  c u t t i n g   d e v i c 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  

s e n s o r   i s   p h o t o s e n s i t i v e   and  d e t e c t s   p a s s a g e   of  t he   s t r i p .  
4.  A  c u t t i n g   d e v i c e   a c c o r d i n g   to  C la im   1,  2  or  3 ,  
w h e r e i n   t he   c u t t i n g   means  c o m p r i s e s   a  r a d i a t i o n   e m i t t e r .  

5.  A  c u t t i n g   d e v i c e   a c c o r d i n g   to  C l a i m   4,  w h e r e i n   t h e  

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

6.  A  c u t t i n g   d e v i c e   a c c o r d i n g   to  C l a i m   1,  2  or  3 ,  
w h e r e i n   t he   c u t t i n g   d e v i c e   o p e r a t e s   by  c o n t a c t   w i t h   t h e  

s t r i p .  

7.  A  c u t t i n g   d e v i c e   a c c o r d i n g   to  C l a i m   6,  w h e r e i n   t h e  

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

8.  A  c u t t i n g   d e v i c e   a c c o r d i n g   to  a n y  o n e   of  t he   p r e -  

c e d i n g   C l a i m s ,   w h e r e i n   t he   s t r i p   i s   k n i t t e d   and  means   a r e  

p r o v i d e d   to  d e t e r m i n e   s a i d   i n t e r v a l s   b e t w e e n   s e v e r i n g  
of  t he   s t r i p .  

9.  A  c u t t i n g   d e v i c e   a c c o r d i n g   to  C l a i m   8,  w h e r e i n   t h e  

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

10.  A  c u t t i n g   d e v i c e   a c c o r d i n g   to  a n y  o n e   of  t he   p r e c e d -  

ing  C l a i m s ,   w h e r e i n   t he   t r a n s p o r t   means   c o m p r i s e s   a  
d r i v e n   r o l l e r .  
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