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©  Apparatus  for  crimping  tows  of  filaments  at  high  speed. 

  An  apparatus  for  crimping  a  tow  of  filaments  (16) 
comprises  a  pair  of  cylindrical  feed  rolls  (10,  10)  disposed  to 
form  a  nip  (A)  therebetween  and  a  stuffer  box  (12)  disposed 
adjacent  to  the  nip  (A),  the  stuffer  box  (12)  including  an  inner 
wall  portion  (14)  confronting  to  a  pair  of  coplanar  end 
surfaces  (18,18)  of  the  feed  rolls  (10, 10)  across  said  nip  (A) 
with  a  slight  clearance  therebetween  for  frictional  engage- 
ment with  the  filaments  (16)  as the  latter  is  moved  in  a  region 
located  immediately  downstream  of  the  nip  (A)  and  defined 
jointly  by  the  inner  wall  portion  (14)  and  respective  peripher- 
al  surfaces  of  the  feed  rolls  (10,  10).  The  inner  wall  portion 
(14)  is  movable  in  a  direction  substantially the  same  direction 
as  the  advance  of  the  filaments  (16)  in  the  region  while 
renewing  with  respect  to  the  frictional  engagement  with  the 
filaments  (16).  The  tow  crimping  apparatus  thus  comstructed 
is  durable  and  performs  crimping  operation  at  a  high-speed 
without  producing  hard  lump  due  to  fusion  in  the  tow  as  the 
latter  is  crimped. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  a p p a r a t u s  

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

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

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

The  f i b e r   c r i m p e r   c o m p r i s i n g   a  p a i r   of  f e e d  

r o l l s   and  a  s t u f f e r   box  d i s p o s e d   a d j a c e n t   t h e r e t o   h a s  

been   w i d e l y   u s e d   to   c r i m p   a  tow  of  f i l a m e n t s   of  a t  

l e a s t   s e v e r a l   t h o u s a n d s   t o t a l   d e n i e r s .   In  t h e  

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

c u s t o m a r y   t h a t   t h e   tow  has  been   f e d   by  and  b e t w e e n   t h e  

r o l l s   i n t o   t h e   s t u f f e r   box  a t   a b o u t   100  m  p e r   m i n u t e .  

H o w e v e r ,   t h e   r e c e n t   r e q u i r e m e n t   t e n d s   t o w a r d   a  

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

West   German   L a i d - o p e n   P u b l i c a t i o n   (DE-OS)  N o .  

1 9 5 9 8 6 3 ,   p u b l i s h e d   on  J u l y   9,  1970  shows  a  tow  c i r m p e r  

which   c o m p r i s e s   d i s k - l i k e   p r e s s e r   p l a t e s   h e l d   i n  

c o n t a c t   w i t h   end  s u r f a c e s   of  two  r o l l s   to   r o t a t e   as  t h e  

l a t t e r   i s   r o t a t e d .   B e c a u s e   of  s u c h   r o t a t i o n   of  t h e  

p r e s s e r   p l a t e s ,   t h e   r e l a t i v e   v e l o c i t y   o f - t h e   p r e s s e r  



p l a t e s   and  f i l a m e n t s   c o n t a c t i n g   t h e r e w i t h   may  b e  

r e d u c e d .   H o w e v e r ,   h e a t   i s   g e n e r a t e d   in  t he   p r e s s e r  

p l a t e s   as  a  r e s u l t   of   c o n t i n u o u s   c o n t a c t   w i t h   t h e  

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

h e a t   t e n d s   t o   i n c r e a s e   on  t h e   c o n t r a r y .   F u r t h e r m o r e ,  

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

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

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

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

h a r d l y   a p p l i c a b l e   to   any  s t u f f e r   box  t y p e   c r i m p e r   t h a t  

n e e d s   to   p e r f o r m   a  h i g h - s p e e d   o p e r a t i o n .   I t   i s   to   b e  

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

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

i n v e n t i o n   p e r t a i n s .  

In  an  a t t e m p t   to   d e v e l o p   a  n o v e l   tow  c r i m p e r  

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

c o n d u c t e d   a  v a r i e t y   of  e x p e r i m e n t s   p r e v i o u s l y   a n d  

p r o p o s e d   i m p r o v e m e n t s   o p e r a b l e   a t   a  s p e e d   of  1000  m  o r  

more   per   m i n u t e   in  f e e d i n g   a  tow  of  f i l a m e n t s .   S u c h  

i m p r o v e m e n t s   a r e   shown  in  J a p a n e s e   P a t e n t   L a i d - o p e n  

P u b l i c a t i o n   No.  5 4 - 1 3 1 0 6 5 ,   p u b l i s h e d   on  O c t o b e r   1 1 ,  

1979  and  J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  5 9 - 5 6 9 3 ,  

p u b l i s h e d   on  F e b r u a r y   6,  1984 .   D u r i n g   such   s t u d i e s ,   i t  

has   been   f o u n d   t h a t   f u s i o n   has   o c c a s i o n a l l y   o c c u r e d   i n  

t h e   f i l a m e n t s   e x t r u d e d   in  t he   s h a p e   of  a  c a k e   f rom  t h e  

s t u f f e r   box .   In   t h e   e x p e r i m e n t s ,   f u s i o n . w a s   p r o n e   t o  

be  i n d u c e d   p a r t i c u l a r l y   in   t h e   f i b e r   of  a  h i g h   f r i c t i o n  



c o e f f i c i e n t ,   such   as  p o l y p r o p y l e n e   f i b e r .   T h e  

o c c u r e n c e   of  such   f u s i o n   may  be  a t t r i b u t a b l e   to  v a r i o u s  

c a u s e s .   For   e x a m p l e ,   i f   t h e r e   e x i s t s   s l i p p a g e   b e t w e e n  

t h e   f i l a m e n t s   and  t he   r o l l s   a t   a  n ip   b e t w e e n   t he   r o l l s ,  

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

f i l a m e n t s .   T h i s   s l i p p a g e   can  be  p r e v e n t e d   b y  

d i m i n i s h i n g   t h e   r e s i s t a n c e   e x e r t e d   on  t h e   t o w  

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

by  r e d u c i n g   t h e   p r e s s u r e   in  t h e   s t u f f e r   box.   As  a  

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

u n p r e v e n t a b l e   even   by  the   a b o v e   m e t h o d   is   s o m e t i m e s  

g e n e r a t e d   on  t h e   l a t e r a l   s u r f a c e s   of  t h e   c a k e - l i k e  

f i l a m e n t s ,   i t   has   been   a s s u m e d   t h a t   t h e   tow  o f  

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

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

s t u f f e r   box  and  i s   t h e r e b y   d e v i a t e d   l a t e r a l l y   to   b e  

p r e s s e d   i n t e n s e l y   a g a i n s t   t h e   i n n e r   w a l l s   of  t h e  

s t u f f e r   b o x ,   so  t h a t   t he   f i l a m e n t s   of  a  h i g h   f r i c t i o n  

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

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

p a r t i a l   wear   of  t he   i n n e r   w a l l s   of  t h e   s t u f f e r   box .   An  

e x a m i n a t i o n   has  been   made  by  t h e   p r e s e n t   i n v e n t o r s   a s  

to   how  to  a l l e v i a t e   t he   f r i c t i o n .  

The  p r e s e n t   i n v e n t i o n   s e e k s   to   p r o v i d e   a n  

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

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

t h e   tow  as  t h e   l a t t e r   i s   c r i m p e d .  



The  p r e s e n t   i n v e n t i o n   f u r t h e r   s e e k s   to   p r o v i d e   a  

h i g h - s p e e d   tow  c r i m p e r   h a v i n g   d u r a b l e   i n n e r   w a l l  

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

w i t h   a  tow  of  f i l a m e n t s .  

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

p r o v i d e d   an  a p p a r a t u s   f o r   c r i m p i n g   a  tow  of  f i l a m e n t s ,  

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

fo rm  a  n i p   t h e r e b e t w e e n   and  h a v i n g   a  p a i r   of  c o p l a n a r  

end  s u r f a c e s   on  e a c h   s i d e   t h e r e o f   and  a  s t u f f e r   b o x  

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

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

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

box  i n c l u d i n g   an  i n n e r   w a l l   p o r t i o n   f o r   f r i c t i o n a l  

e n g a g e m e n t   w i t h   t h e   f i l a m e n t s   as  t h e   l a t t e r   i s   moved  i n  

a  r e g i o n   l o c a t e d   i m m e d i a t e l y   d o w n s t r e a m   of  s a i d   n ip   a n d  

d e f i n e d   j o i n t l y   by  s a i d   i n n e r   w a l l   p o r t i o n   a n d  

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

c h a r a c t e r i z e d   in  t h a t   s a i d   i n n e r   w a l l   p o r t i o n   c o n f r o n t s  

to   s a i d   p a i r   of  c o p l a n a r   end  s u r f a c e s   a c r o s s   s a i d   n i p  

w i t h   a  s l i g h t   c l e a r a n c e   t h e r e b e t w e e n   and  i s   m o v a b l e   i n  

a  d i r e c t i o n   s u b s t a n t i a l l y   t h e   same  as  t h e   d i r e c t i o n   o f  

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

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

f i l a m e n t s .  

Many  o t h e r   a d v a n t a g e s   and  f e a t u r e s   of  t h e  

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

in  t h e   a r t   upon   m a k i n g   r e f e r e n c e   to   t h e   d e t a i l e d  



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

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

t h e   p r i n c i p l e s   of  t he   p r e s e n t   i n v e n t i o n   a r e   shown  b y  

way  of  i l l u s t r a t i v e   e x a m p l e .  

F i g u r e   1  i s   a  s c h e m a t i c   f r o n t   e l e v a t i o n a l   v i e w  

of  a  tow  c r i m p e r   e m b o d y i n g   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  F i g u r e   1 ;  

F i g u r e   3  is   a  p l a n   v i e w   of  F i g u r e   1 ;  

F i g u r e   4  is   a  s c h e m a t i c   f r o n t   e l e v a t i o n a l   v i e w  

of  a  tow  c r i m p e r   a c c o r d i n g   to   a n o t h e r   e m b o d i m e n t ;  

F i g u r e   5  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  F i g u r e   4 ;  

F i g u r e   6  i s   an  e n l a r g e d   f r o n t   e l e v a t i o n a l   v i e w  

of  a  p o r t i o n   of  t he   c r i m p e r   shown  in  F i g u r e   4 ;  

F i g u r e   7  is   an  e n l a r g e d   f r a g m e n t a r y   s i d e  

e l e v a t i o n a l   v i e w ,   p a r t l y   in  c r o s s   s e c t i o n ,   of  a  p o r t i o n  

of  t h e   c r i m p e r   of  F i g u r e   4,  s h o w i n g   a  b e a r i n g   u n i t   f o r  

a  p r e s s e r   p l a t e ;  

F i g u r e   8  is   a  v i ew  s i m i l a r   t o   F i g u r e   7,  s h o w i n g  

a  m o d i f i e d   b e a r i n g   u n i t ;   a n d  

F i g u r e   9  i s   an  e n l a r g e d   f r a g m e n t a r y   s i d e  

e l e v a t i o n a l   v i ew  s h o w i n g   a  c o o l i n g   u n i t   c o u p l e d   w i t h  

t h e   c r i m p e r .  

As  shown  in  F i g u r e s   1  t h r o u g h   3,  a  tow  c r i m p e r  

i n c l u d e s   a  p a i r   of  c y l i n d r i c a l   f e e d   r o l l s   10,  10 

m o u n t e d   in  s u p e r p o s e d   r e l a t i o n   t o   f o rm  a  n ip   A 

t h e r e b e t w e e n ,   and  a  s t u f f e r   box  12  d i s p o s e d   a d j a c e n t   t o  

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



and  end  s u r f a c e s   of  t h e   r o l l s   10,  10.  The  s t u f f e r   b o x  

12  i n c l u d e s   a  p a i r   of  p a r a l l e l   s p a c e d   u p p e r   and  l o w e r  

p l a t e s   13,   13  and  a  p a i r   of  p a r a l l e l   s p a c e d   s i d e   p l a t e s  

14,  14  d i s p o s e d   on  o p p o s i t e   s i d e s   of  t h e   u p p e r   a n d  

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

c r i m p i n g   c h a m b e r   15  f o r   t h e   p a s s a g e   of  t h e   f i l a m e n t s   1 6  

and  c o m m u n i c a t i n g   a t   one  end  w i t h   t h e   n i p   A.  

In  t h e   i l l u s t r a t e d   e m b o d i m e n t ,   e a c h   of  t h e   s i d e  

p l a t e s   14 ,   14  c o m p r i s e s   a  m e t a l l i c   e n d l e s s   b e l t   t r a i n e d  

a r o u n d   a  p a i r   of  v e r t i c a l   g u i d e   r o l l e r s   17  t o   t r a v e l  

a l o n g   t h e   c r i m p i n g   c h a m b e r   15.  The  s i d e   p l a t e   or  b e l t  

14  has   a  f l a t   p o r t i o n   c o n f r o n t i n g   to   a  p a i r   of   c o p l a n a r  

end  s u r f a c e s   18 ,   18  of  t h e   f e e d   r o l l s   10 ,   10  in  t h e  

v i c i n i t y   of  t h e   n i p   A  w i t h   a  s l i g h t   c l e a r a n c e   b e t w e e n  

s u c h   f l a t   p o r t i o n   and  t h e   end  s u r f a c e s   18 ,   1 8 .  

In  o p e r a t i o n ,   a  tow  of  f i l a m e n t s   16  i s   f ed   b y  

and  b e t w e e n   t h e   f e e d   r o l l s   10,   10  i n t o   t h e   c r i m p i n g  

c h a m b e r   15  and  i s   d i s c h a r g e d   f rom  t h e   s t u f f e r   box  12  i n  

t h e   s h a p e   of  a  c a k e .   D u r i n g   t h a t   t i m e ,   t h e   m e t a l l i c  

e n d l e s s   b e l t s   14,  14  a r e   d r i v e n ,   by  f r i c t i o n   w i t h   t h e  

f i l a m e n t s   16 ,   to   move  in  t h e   d i r e c t i o n   of  t h e   a r r o w  a  

( F i g u r e s   1  and  3 ) .   In  c a s e   t h e   b e l t s   14  f a i l   to   b e  

moved  by  t h e m s e l v e s ,   a  s e p a r a t e   d r i v i n g   m e a n s   1 1  

( F i g u r e   3)  may  be  p r o v i d e d   f o r   p o s i t i v e l y   c i r c u l a t i n g  

t h e   e n d l e s s   b e l t s   14 .   The  c i r c u l a t i o n   v e l o c i t y   of  t h e  

b e l t s   14  may  be  l o w e r   t h a n   o n e - f i f t h   of  t h e   p e r i p h e r a l  

s p e e d   of  t h e   f e e d   r o l l s   10.   A l t h o u g h   t h e   m e t a l l i c  



e n d l e s s   b e l t s   14  a re   c o o l e d   n a t u r a l l y   d u r i n g  

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

a c h i e v a b l e   by  t h e   use  of  an  i n d e p e n d e n t   c o o l i n g   m e a n s  

d i s p o s e d   a d j a c e n t   to  t h e   g u i d e   r o l l e r s   17,   17  or  b y  

i n t r o d u c i n g   a  c o o l a n t ,   such   as  w a t e r   or  o i l ,   to   t h e  

s u r f a c e s   of  t h e   b e l t s   14  f o r   c o o l i n g   them  as  w e l l   a s  

l o w e r i n g   t h e   f r i c t i o n   b e t w e e n   t h e   b e l t s   14  and  t h e  

f i l a m e n t s   1 6 .  

Wi th   f u r t h e r   c o n t i n u o u s   s t u d i e s ,   t h e   p r e s e n t  

i n v e n t o r s   have   c o n d u c t e d   some  e x p e r i m e n t s   of  r e p l a c i n g  

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

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

w i t h   t h e   f i l a m e n t s .   The  tow  of  f i l a m e n t s   h a v i n g   p a s s e d  

t h r o u g h   t h e   n ip   A  is  p r e s s e d   s t r o n g l y   d u r i n g   i t s  

a d v a n c e   a g a i n s t   t he   i n n e r   w a l l s   of  t he   s t u f f e r   box  t h a t  

a r e   o p p o s e d   to   t h e   end  s u r f a c e s   18,  18  of  t h e   r o l l s   1 0 ,  

10.  The  v e l o c i t y   of  t h e   tow  of  f i l a m e n t s   i s   r e d u c e d   i n  

a c c o r d a n c e   w i t h   f u r t h e r   a d v a n c e   so  t h a t   t h e   a r e a   o f  

c o n t a c t   b e t w e e n   the   f i l a m e n t s   and  t h e   i n n e r   w a l l s   c o m e s  

to   i n c r e a s e .   In  v iew  of  such   p h e n o m e n o n ,   t h e   p r e s e n t  

i n v e n t o r s   have   c o n t r i b u t e d   t h e   f o l l o w i n g   m e t h o d   on  t h e  

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

m o v i n g ,   in  t h e   a v e r a g e   d i r e c i t o n   of  movemen t   of  t h e  

f i l a m e n t s ,   i n n e r   w a l l   p o r t i o n s   of  t h e   s t u f f e r   box  1 2  

t h a t   a r e   l o c a t e d   i m m e d i a t e l y   b e h i n d   of  t he   n ip   A  a n d  

h a v e   a  l e n g t h   of  10  mm  or  s o .  

A  m o d i f i e d   tow  c r i m p e r   shown  in  F i g u r e s   4  and  5 



i s   s i m i l a r   t o   t h e   c r i m p e r   shown  in  F i g u r e s   1  to   3  b u t  

d i f f e r s   t h e r e f r o m   in  t h a t   a  p a i r   of  r o l a t a b l e   d i s k - l i k e  

p r e s s e r   p l a t e s   19,   19  i s   e m p l o y e d   f o r   s i d e   w a l l  

p o r t i o n s   of  a  s t u f f e r   box  20.  The  s t u f f e r   box  20  has  a  

c o n v e n t i o n a l   s t r u c t u r e   and  no  d e s c r i p t i o n   i s   n e c e s s a r y .  

Each  of  t h e   d i s k - l i k e   p r e s s e r   p l a t e s   19 ,   19  i s  

r o t a t a b l y   d i s p o s e d   on  one  s i d e   of  t h e   r o l l s   1 0 , 1 0   i n  

t h e   v i c i n i t y   of  t h e   n ip   A  and  h a s   an  i n n e r   s u r f a c e  

e x t e n d i n g   p a r a l l e l   to   a  p a i r   of  c o p l a n a r   end  s u r f a c e s  

18,  18  of  t h e   r o l l s   10,  10  w i t h   a  s l i g h t   c l e a r a n c e  

t h e r e b e t w e e n   as   shown  in  F i g u r e   5.  The  p r e s s e r   p l a t e s  

19,   19  have   a  p a i r   of  a l i g n e d   c e n t r a l   a x e s   21,   21  

e x t e n d i n g   p a r a l l e l   to   r o t a t i o n a l   a x e s   22,  22  of  t h e  

r e s p e c t i v e   r o l l s   10,   10.  The  c e n t r a l   a x e s   21,   21  a r e  

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

22,  22  t o w a r d   t h e   f i l a m e n t   o u t g o i n g   s i d e   by  a  d i s t a n c e  

on  t h e   o r d e r   of   1  to   10  mm  as  r e p r e s e n t e d   by  e  i n  

F i g u r e   4  and  a r e   r e t a i n e d   in  p o s i t i o n s   s p a c e d   a p a r t   b y  

more  t h a n   2  mm  as  r e p r e s e n t e d   by  b  f r o m   a  h o r i z o n t a l  

p l a n e   p a s s i n g   t h r o u g h   t h e   n ip   A.  W i t h   t h i s  

a r r a n g e m e n t ,   a  tow  of  f i l a m e n t s   15  h a v i n g   p a s s e d  

t h r o u g h   t h e   n i p   A  comes  to   a d v a n c e   as   i n d i c a t e d   by  t h e  

a r r o w  a   in  F i g u r e   6  w h i l e   g r a z i n g   or  r u b b i n g   a g a i n s t   a  

t r i a n g u l a r   r e g i o n   ABC  of  e a c h   p r e s s e r   p l a t e   19.  T h i s  

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

t h e   d i r e c t i o n   of   t h e   a r r o w   d.  In   c a s e   t h e   p r e s s e r  

p l a t e   19  f a i l s   t o   be  r o t a t e d   by  i t s e l f   due  to   a  h i g h  



r e s i s t a n c e ,   a  s e p a r a t e   d r i v i n g   means   11'  ( F i g u r e   4)  may  

be  p r o v i d e d   f o r   p o s i t i v e l y   r o t a t i n g   t he   d i s k   19  in  t h e  

d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w  d .   The  a x e s   21,   21  

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

X  -  X .   Howeve r   to   s p a c e   t h e   a x e s   21,   21  t o w a r d   t h e  

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

i s   no t   p r e f e r a b l e .   In  t h i s   c a s e ,   t h e   t e n d e n c y   t a k e s  

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

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

end  s u r f a c e s   of  t he   r o l l s   10,  10  and  s a i d   p r e s s e r  

p l a t e ,   b e c a u s e   t h e   c o m p o n e n t   of  t h e   s u r f a c e   s p e e d ,   j u s t  

b e h i n d   of  t h e   n ip   A,  of  t h e   p r e s s e r   p l a t e   t h a t  i s  

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

l a r g e .  

Each   of  t he   p r e s s e r   p l a t e s   19,  19,  as  shown  i n  

F i g u r e   7,  has   a  c e n t r a l   s t e p p e d   s h a f t   23  r o t a t a b l y  

m o u n t e d   in  a  b e a r i n g   box  24  v i a   a  p a i r   of  r o l l e r  

b e a r i n g s   25,  t h e   b e a r i n g   box  24  i n c l u d i n g   an  e x t e r a l l y  

t h r e a d e d   c y l i n d r i c a l   p o r t i o n   s e c u r e d   to   a  b r a c k e t   26  b y  

a  p a i r   of  n u t s   27,  28.  The  b e a r i n g   box  24  t h u s  

c o n s t r u c t e d   is  a x i a l l y   m o v a b l e   w h i l e   t he   n u t s  2 7 ,   28  

a r e   l o o s e n e d ,   so  t h a t   t h e   c l e a r a n c e   b e t w e e n   t h e   e n d  

f a c e s   18  of  t he   r o l l s   10,   10  and  t h e   p r e s s e r   p l a t e   1 9  

can  be  a d j u s t e d .  

A  m o d i f i e d   b e a r i n g   u n i t   shown  in  F i g u r e   8 

i n c l u d e s   a  h o l l o w   c y l i n d e r   29  f i x e d   to   a - s u p p o r t   30-  a n d  

h a v i n g   a  l o n g i t u d i n a l   b o r e   31  in  w h i c h   a  c y l i n d r i c a l  



b e a r i n g   box  32  i s   s l i d a b l y   f i t t e d .   The  c y l i n d e r   29  h a s  

an  a i r   s u p p l y   i n l e t   33  t h r o u g h   w h i c h   c o m p r e s s e d   a i r   i s  

s u p p l i e d   i n t o   t h e   b o r e   31  t o   move  t h e   b e a r i n g   box  32  

and  h e n c e   a  p r e s s e r   p l a t e   34  t o w a r d   end  s u r f a c e s   18  o f  

r o l l s   10,   10.   The  f o r w a r d   m o v e m e n t   of  t h e   b e a r i n g   b o x  

32  i s   p r e v e n t e d   by  an  a d j u s t i n g   n u t   35.   Wi th   t h i s  

a r r a n g e m e n t ,   when  a  tow  of  f i l a m e n t s   comes  to   b e  

p r e s s e d   a g a i n s t   t h e   p r e s s e r   p l a t e   34  w i t h   an  i n c r e a s e d  

f o r c e ,   t h e   p r e s s e r   p l a t e   34  i s   moved  b a c k w a r d   to   a b s o r b  

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

f i l a m e n t s   and  t h e   p r e s s e r   p l a t e   34.  The  p r e s s e r   p l a t e  

34  and  t h e   b e a r i n g   box  32  have   a  p a i r   of  a l i g n e d   a x i a l  

t h r o u g h - h o l e s   36,   37  c o m m u n i c a t i n g   w i t h   e a c h   o t h e r .   A 

p r e s s u r i z e d   f l u i d   i s   i n t r o d u c e d   t h r o u g h   t h e   h o l e s   3 7 ,  

36  i n t o   t h e   c l e a r a n c e   b e t w e e n   t h e   p r e s s e r   p l a t e   34  a n d  

t h e   end   s u r f a c e s   18  of  t h e   r o l l s   10,   10  to   t h e r e b y   c o o l  

t h e   p r e s s e r   p l a t e   34  as  w e l l   as  t o   e n h a n c e   l u b r i c a t i n g  

e f f e c t   b e t w e e n   t h e   f i l a m e n t s   and  t h e   p r e s s e r   p l a t e   3 4 .  

A l t e r n a t i v e l y ,   as  shown  in  F i g u r e   9,  an  o i l   c a p  

38  i s   d i s p o s e d   a b o v e   t h e   p r e s s e r   p l a t e   19  f o r   s u p p l y i n g  

a  c o o l a n t   s u c h   as  w a t e r   or   f i n i s h i n g   o i l   to   t h e  

c l e a r a n c e   b e t w e e n   t h e   end  s u r f a c e s   18  of  t h e   r o l l s   1 0  

and  t h e   p r e s s e r   p l a t e   19  t o   t h e r e b y   c o o l   t h e   l a t t e r .  

The  c o o l a n t   a l s o   s e r v e s   as  a  l u b r i c a n t   b e t w e e n   t h e  

p r e s s e r   p l a t e   19  and  t h e   f i l a m e n t s   t o   d i m i n i s h   t h e  

f r i c t i o n   t h e r e b e t w e e n .   S u p p l y   of  w a t e r   or  o i l   may  b e  

e x e c u t e d   by  any  o t h e r   m e t h o d   on  c o n d i t i o n   t h a t  



s u b s t a n t i a l l y   a  f i x e d   a m o u n t   t h e r e o f   is  f e d .  

S i n c e   t h e   d i s k - l i k e   p r e s s e r   p l a t e   i s   r o t a t e d ,  

t h e   m o v e m e n t   of  i t s   s u r f a c e   is   not   e x a c t l y   c o i n c i d e n t  

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

H o w e v e r ,   in  t h e   r e g i o n   w h e r e   t h e   f i l a m e n t s   c a u s e   t h e  

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

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

r e n e w e d   w i t h   r e s p e c t   to   t h e   f r i c t i o n .   T h u s ,   f u s i o n   o f  

t h e   f i l a m e n t s   can  be  p r e v e n t e d   to   e v e n t u a l l y   b r i n g  

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

r e m a r k a b l y   i n c r e a s e d   d u r a b i l i t y .  

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

p o s s i b l e   to   e l i m i n a t e   o c c u r e n c e   of  f u s i o n   on  t h e  

l a t e r a l   p o r t i o n s   of  t h e   tow  of  f i l a m e n t s ,   and  any  k i n d  

of  f i b e r s   can  be  c r i m p e d   a d e q u a t e l y   by  a d j u s t i n g  

h o l d i n g   p r e s s u r e   in  t h e   s t u f f e r   box .   For  p r e v e n t i o n   o f  

s u c h   f u s i o n ,   mere   i n t r o d u c t i o n   of  a  c o o l a n t   or  t h e   l i k e  

t o   t h e   w a l l   of  t h e   s t u f f e r   box  is   a l s o   a l l o w a b l e   t o  

a t t a i n   r e q u i r e d   c o o l i n g   e f f e c t .   H o w e v e r ,   i t   i s  

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

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

a r e   g a t h e r e d .   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  

i n n e r   w a l l   p o r t i o n   of  t h e   s t u f f e r   box  w h i c h   c o n f r o n t s  

t h e   end  s u r f a c e s   of  t h e   f e e d   r o l l s   a c r o s s   t h e   n ip   i s  

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

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

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



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

e l e m e n t s ,   s u c h   as   t h e   e n d l e s s   b e l t s   or  t h e   d i s k   can  b e  

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

box  t y p e   c r i m p e r   w h i c h   i s   c a p a b l e   of  p e r f o r m i n g   a  

s t a b l e   o p e r a t i o n   c o n t i n u o u s l y   a t   a  s p e e d   of   1000  m  o r  

more  pe r   m i n u t e .  



1.  An  a p p a r a t u s   fo r   c r i m p i n g   a  tow  o f  

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

(10 ,   10)  d i s p o s e d   to   form  a  n ip   (A)  t h e r e b e t w e e n   a n d  

h a v i n g   a  p a i r   of  c o p l a n a r   end  s u r f a c e s   (18 ,   18)  on  e a c h  

s i d e   t h e r e o f   and  a  s t u f f e r   box  (12)   d i s p o s e d   a d j a c e n t  

to   s a i d   n ip   (A)  and  h a v i n g   a  s t u f f i n g   c h a m b e r   (15)  f o r  

t h e   p a s s a g e   of  t h e   tow  of  f i l a m e n t s   (16)   a n d  

c o m m u n i c a t i n g   a t   one  end  w i t h   s a i d   n ip   (A) ,   s a i d  

s t u f f e r   box  (12)   i n c l u d i n g   an  i n n e r   w a l l   p o r t i o n   ( 1 4 ;  

19)  f o r   f r i c t i o n a l   e n g a g e m e n t   w i t h   t h e   f i l a m e n t s   ( 1 6 )  

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

d o w n s t r e a m   of  s a i d   n ip   (A)  and  d e f i n e d   j o i n t l y   by  s a i d  

i n n e r   w a l l   p o r t i o n   (14;   19)  and  r e s p e c t i v e   p e r i p h e r a l  

s u r f a c e s   of  s a i d   f e e d   r o l l s   (10 ,   10)  c h a r a c t e r i z e d   i n  

t h a t   s a i d   i n n e r   w a l l   p o r t i o n   (14;   19)  c o n f r o n t s   to   s a i d  

p a i r   of  c o p l a n a r   end  s u r f a c e s   (18 ,   18)  a c r o s s   s a i d   n i p  

(A)  w i t h   a  s l i g h t   c l e a r a n c e   t h e r e b e t w e e n   and  i s   m o v a b l e  

in  a  d i r e c t i o n   s u b s t a n t i a l l y   t h e   same  as  t he   d i r e c t i o n  

of  a d v a n c e   of  t h e   f i l a m e n t s   (16)  in  s a i d   r e g i o n   w h i l e  

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

t h e   f i l a m e n t s   ( 1 6 ) .  

2.  An  a p p a r a t u s   a c c o r d i n g   t o   c l a i m   1,  i n c l u d i n g  

means  (11;   11)  f o r   p o s i t i v e l y   m o v i n g   s a i d   i n n e r   w a l l  

p o r t i o n   (14;   1-9)  in   s a i d   d i r e c t i o n   a t   a  s p e e d   l o w e r  

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

r o l l s   (10,   1 0 ) .  



3.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  i n c l u d i n g  

means   (36,   37;  38)  f o r   s u p p l y i n g   a  c o o l a n t   i n t o   s a i d  

c l e a r a n c e   to   t h e r e b y   c o o l   s a i d   i n n e r   w a l l   p o r t i o n   ( 1 4 ;  

1 9 ) .  

4.  An  a p p a r a t u s   a c c o r d i n g   t o   c l a i m   1,  s a i d  

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

b e l t   (14)   s e l f - c i r c u l a t a b l e   by  t h e   f r i c t i o n   a c t i n g  

b e t w e e n   s a i d   b e l t   (14)   and  t h e   f i l a m e n t s   ( 1 6 ) .  

5.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  s a i d  

i n n e r   w a l l   p o r t i o n   b e i n g   c o m p o s e d   of  a  d i s k   ( 1 9 )  

s e l f - r o t a t a b l e   a b o u t   i t s   own  (21)   a x i s   by  t h e   f r i c t i o n  

a c t i n g   b e t w e e n   s a i d   d i s k   (19)   and  t h e   f i l a m e n t s   ( 1 6 ) ,  

s a i d   a x i s   (21)  e x t e n d i n g   p a r a l l e l   to   a x e s   (22)   of  s a i d  

f e e d   r o l l s   (10 ,   10)  in   a  p l a n e   i n c l u d i n g   s a i d   a x e s   ( 2 2 )  

of  s a i d   f e e d   r o l l s   ( 1 0 ,   10)  and  s a i d   n ip   (A) ,   s a i d   a x i s  

(21)   of  s a i d   d i s k   (19)   b e i n g   s p a c e d   f r o m   s a i d   n ip   (A) 

a t   l e a s t   2  mm  t o w a r d   one  of  s a i d   f e e d   r o l l s   (10 ,   1 0 ) .  

6.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  s a i d  

i n n e r   w a l l   p o r t i o n   b e i n g   c o m p o s e d   of  a  d i s k   ( 1 9 )  

s e l f - r o t a t a b l e   a b o u t   i t s   own  a x i s   (21)  by  t h e   f r i c t i o n  

a c t i n g   b e t w e e n   s a i d   d i s k   (19)   and  t h e   f i l a m e n t s   ( 1 6 ) ,  

s a i d   a x i s   (22)  e x t e n d i n g   p a r a l l e l   to   a x e s   (22)   of  s a i d  

f e e d   r o l l s   (10 ,   1 0 ) ,   d i s p l a c e d   ou t   of  a l i g n m e n t   w i t h   a  

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

s a i d   n ip   (A)  in   a  d i r e c t i o n   t o w a r d   s a i d   r e g i o n ,   a n d  

s p a c e d   f rom  s a i d   n ip   (A)  by  a t   l e a s t   2  mm  t o w a r d   one  o f  

s a i d   f e e d   r o l l s   ( 10 ,   10)  in  a  s e c o n d   p l a n e  



p e r p e n d i c u l a r   to  s a i d   f i r s t   p l a n e .  

7.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   6,  s a i d   d i s k  

(19)  i n c l u d i n g   a  c e n t r a l   a x i a l   h o l e   (26)  t h r o u g h   w h i c h  

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