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©  Device  for  producing  yarn. 
A  device  for  producing  a  yarn  from  a  staple  fiber, 

comprising  a  pair  of  twisting  rollers  rotatable  in  the  same 
direction  and  arranged  in  a  manner  confronting  each  other 
with  a  small  gap  between  peripheral  surfaces  thereof,  a 
spinning  zone  being  formed  on  the  upper  surfaces  of  the 
twisting  rollers  in  the  vicinity  of  confronting  portions  of  the 
rollers  for  condensing  staple  fibers  to  form  a  fiber  bundle,  at 
least  one  of  the  twisting  rollers  being  provided  with  a 
plurality  of  grooves  on  at  least  one  part  of  a  peripheral 
surface  thereof;  a  first  duct  for  supplying  a  separated  staple 
fiber,  provided  with  an  outlet  opening  disposed  closely 
above  the  spinning  zone;  a  second  duct  for  sucking  air, 
provided  with  an  outlet  opening  disposed  to  confront  the 
outlet  opening  of  the  first  duct  while  intervened  by  the 
spinning  zone  so  that  the  air  is  sucked  from  the  spinning 
zone  through  a  channel  formed  by  the  grooves;  and  means 
for  withdrawing  the  fiber  bundle  from  the  spinning  zone  in  a 
direction  substantially  along  an  axis  of the  twisting  rollers  to 
form  a  yarn. 



BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   o f   t h e   I n v e n t i o n  

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   a  d e v i c e   f o r  

p r o d u c i n g   a  y a r n   f rom  a  f i b e r .   S p e c i f i c a l l y ,   i t   r e l a t e s  

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

o p e n e d   f i b e r s   a r e   c o n d e n s e d   and  t w i s t e d   to   fo rm  t h e   y a r n  
b a s e d   on  a  s o - c a l l e d   " f r i c t i o n   s p i n n i n g "   s y s t e m .  

2.  D e s c r i p t i o n   of  t h e   R e l a t e d   A r t  

One  s u c h   d e v i c e   i s   d i s c l o s e d   in   J a p a n e s e  

E x a m i n e d   P a t e n t   P u b l i c a t i o n   N o .  5 2 - 3 3 6 9 7   ( k o k o k u ) ,  

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

to  e a c h   o t h e r   to   fo rm  a  s p i n n i n g   zone   on  t h e   u p p e r  
s u r f a c e s   of  t he   r o l l e r s   in  t h e   v i c i n i t y   of   t h e   c o n f r o n t -  

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

d i r e c t i o n   as  t h e   o t h e r .   A  s u c t i o n   m o u t h   i s   p r o v i d e d  

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

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

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

t h e   f i b e r   to   be  d e p o s i t e d   and  c o n d e n s e d   on  t h e   s p i n n i n g  

zone   to   form  a  f i b e r   b u n d l e .   The  f i b e r   b u n d l e   i s   t h e n  

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

b e i n g   r o t a t e d   a b o u t   i t s   own  a x i s   due  to   t h e   s a m e d i r e c -  

t i o n a l   r o t a t i o n   o f   t h e   two  r o l l e r s ,   t h e r e b y   b e i n g  

t w i s t e d   to  form  a  y a r n .   S i n c e   t h e   a b o v e   d e v i c e   has   t h e  

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

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

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

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

t h e r e o f   mus t   be  a t   a  h i g h   l e v e l ,   w h i c h   c a u s e s   h i g h  

m a n u f a c t u r i n g   c o s t s .   M o r e o v e r ,   due  to   a i r   i n t e r m i t t e n t l y  

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

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

o p e r a t i o n .   In  a d d i t i o n ,   due  to  t h e   p e r f o r a t e d   s t r u c t u r e  

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



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

w h i c h   r e s u l t s   in  b r e a k a g e   of  t h e   f i b e r   and  an  i n c r e a s e  

of  f l u f f   in  t h e   r e s u l t a n t   y a r n .   I f   t h e   f i b e r   f o r m s   a  

b r i d g e   h a v i n g   b o t h   e n d s   t h e r e o f   e n t r a p p e d   in  t h e   d i f f e r -  

e n t   p e r f o r a t i o n s   d i s p o s e d ,   r e s p e c t i v e l y ,   on  t h e   d i f f e r e n t  

r o l l e r s ,   e a c h   end  of  t h e   f i b e r   i s   d r a w n   in  a  d i r e c t i o n  

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

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

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

q u a l i t y .  

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

was  p r o p o s e d   by  J a p a n e s e   E x a m i n e d   P a t e n t   P u b l i c a t i o n   N o .  

5 6 - 5 2 1 3 4   ( k o k o k u ) ,   c o m p r i s i n g   a  c o m b i n a t i o n   o f   a  p e r f o -  

r a t e d   r o l l e r   and  a  s m o o t h   r o l l e r .   The  two  r o l l e r s   a r e  

a r r a n g e d   in  t h e   same  m a n n e r   as  t h e   a b o v e   c a s e .   In  t h i s  

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

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

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

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

u n s o l v e d .  

To  s i m p l i f y   t h e   s t r u c t u r e ,   a  f u r t h e r   d e v i c e   i s  

d i s c l o s e d   in  J a p a n e s e   E x a m i n e d   P a t e n t   P u b l i c a t i o n  

( k o k o k u )   No.  5 5 - 2 3 9 2 9 ,   in   w h i c h   a i r   t r a n s p o r t i n g   a  f i b e r  

i s   s u c k e d   t h r o u g h   a  gap  b e t w e e n   two  r o l l e r s   i n t o   a  

w i d e - m o u t h e d   o p e n i n g   p r o v i d e d   in  t h e   o p p o s i t e   s i d e   o f  

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

t h e   r o l l e r s   w h i c h   may  be  s m o o t h   or  p e r f o r a t e d .   When  a  

t h i n   y a r n   is   spun   in   t h i s   d e v i c e ,   s i n c e   t h e   gap  b e t w e e n  

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

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

t h e   r o l l e r s   c a n n o t   p a s s   t h r o u g h   t h e   gap  and  a  v o r t e x   i s  

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

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

in  t h e   s p i n n i n g   z o n e .   T h i s   p h e n o m e n a   i s   f u r t h e r   s t r e s s e d  

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

b u n d l e   b e c o m e s   p o o r .   E s p e c i a l l y ,   a c c o r d i n g   to   a n  



e x p e r i m e n t   by  t h e   p r e s e n t   i n v e n t o r s ,   in  t h e   c a s e   of   t h e  

s m o o t h   r o l l e r ,   i t   was  i m p o s s i b l e   to   fo rm  a  f i b e r   b u n d l e  

in  t h e   s p i n n i n g   zone   or  to   w i t h d r a w n   t h e   f o r m e r   c o n t i n u -  

o u s l y   t h e r e f r o m   even   i f   i t   has   b e e n   f o r m e d .  

SUMMARY  OF  THE  INVENTION 

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

p r o v i d e   a  d e v i c e   of   t he   a b o v e   m e n t i o n e d   t y p e   f r e e   f r o m  

t h e   d r a w b a c k s   i n h e r e n t   to   t h e   p r i o r   a r t .  

I t   i s   a n o t h e r   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o  

i m p r o v e   t h e   p r i o r   a r t   d e v i c e   so  t h a t   t h e   f i b e r   can   b e  

s e p a r a t e d   f rom  a i r   t r a n s p o r t i n g   t h e   same  and  be  s m o o t h l y  

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

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

ing   o p e r a t i o n s   of   t h e   f i b e r   b u n d l e .  

I t   i s   f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   s u c h   an  i m p r o v e m e n t   of   t h e   p r i o r   a r t   d e v i c e   a s  

to   m i n i m i z e   n o i s e   d u r i n g   t h e   o p e r a t i o n   and  to   p r e v e n t  
t h e   b r e a k a g e   of   t h e   f i b e r   in  s p i t e   of   a  s i m p l i f i e d ,   l o w  

c o s t   s t r u c t u r e .  

T h u s ,   t h e   a b o v e   o b j e c t   a r e   a c h i e v a b l e   by  a  d e v i c e ,  

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

t h e   same  d i r e c t i o n   and  a r r a n g e d   in   a  m a n n e r   c o n f r o n t i n g  

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

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

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

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

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

w i t h   a  p l u r a l i t y   of  g r o o v e s   on  a t   l e a s t   one  p a r t   of  t h e  

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

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

c l o s e l y   a b o v e   t h e   s p i n n i n g   z o n e ;   a  s e c o n d   d u c t   f o r  

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

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

i n t e r v e n e d   by  t h e   s p i n n i n g   zone   so  t h a t   t h e   a i r   i s  

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

by  t h e   g r o o v e ;   and  means   f o r   w i t h d r a w i n g   t h e   f i b e r  



b u n d l e   f rom  t h e   s p i n n i n g   zone  in  t h e   d i r e c t i o n   s u b s t a n -  

t i a l l y   a l o n g   an  a x i s   of  t he   t w i s t i n g   r o l l e r s   to  fo rm  a  

y a r n .  
The  g r o o v e s   p r e f e r a b l y   may  be  p r o v i d e d   o n l y   on  o n e  

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

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

the   s p i n n i n g   zone   j u s t   b e f o r e   e n t e r i n g   t h e   gap  b e t w e e n  

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

The  g r o o v e s   p r e f e r a b l y   may  be  in  p a r a l l e l   to   e a c h  

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

t w i s t i n g   r o l l e r s .  

A l t e r n a t i v e l y ,   t he   g r o o v e s   p r e f e r a b l y   may  be  f o r m e d  

of  a t   l e a s t   one  s p i r a l .  

The  g r o o v e s   p r e f e r a b l y   may  be  p r o v i d e d   on  p a r t   o f  

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

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

of  t h e   r e m a i n i n g   p a r t   of  t h e   s u r f a c e   of   t h e   s p i n n i n g  

zone   f rom  t h e   w i t h d r a w i n g   m e a n s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  o t h e r   o b j e c t s   and  a d v a n t a g e s   o f   t he   p r e s e n t  

i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  t h e   d e s c r i p t i o n   of  t h e  

p r e f e r r e d   e m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n t i o n   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 :   w h e r e i n  

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

a  ma in   p a r t   of   an  e m b o d i m e n t   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 ;  

F i g .   2  i l l u s t r a t e s   a  s e c t i o n   t a k e n   a l o n g   I I - I I  

l i n e   of  F i g .   1 ;  

F i g .   3  i l l u s t r a t e s   a  s e c t i o n   t a k e n  

a l o n g   I I I - I I I   l i n e   of  F i g .   2 ;  

F i g .   4  i l l u s t r a t e s   an  e n l a r g e d   v i e w   of  a  p a r t  
of  F i g .   1 ;  

F i g s .   5  and  6  a r e   e n l a r g e d   v i e w s   of  p a r t   o f  

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

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

F i g s .   7  t h r o u g h   9  i l l u s t r a t e ,   r e s p e c t i v e l y ,  
d i f f e r e n t   f o r m s   of   g r o o v e s   on  t h e   t w i s t i n g   r o l l e r s .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

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

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

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

A  d e v i c e   a c c o r d i n g   to   an  e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n   shown  in  F i g s .   1  t h r o u g h   3,  c o m p r i s e s   a  p a i r  

of  t w i s t i n g   r o l l e r s   1  and  2,  a  f i r s t   d u c t   11,  and  s e c o n d  

d u c t   15.  The  t w i s t i n g   r o l l e r s   1  and  2  a r e   d i s p o s e d  

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

to   e a c h   o t h e r   in   a  c o n f r o n t i n g   m a n n e r   w i t h   a  s m a l l   gap   G 

t h e r e b e t w e e n .   A  s p i n n i n g   zone   12  h a v i n g   a  v a l l e y   s h a p e  

i s   f o r m e d   on  t h e   u p p e r   s u r f a c e   of  t h e   two  r o l l e r s   1 

and  2  a l o n g   t h e   gap  G,  in  w h i c h   a  f i b e r   b u n d l e   Y 1  i s  

p r e p a r e d   f rom  a  f i b e r   Y0  as  s t a t e d   l a t e r .   S h a f t s   l a  

and  2a  of  b o t h   r o l l e r s   a r e   r o t a t a b l y   s u p p o r t e d   by  b a l l  

b e a r i n g s   4  and  5  s e c u r e d   to   a  m a c h i n e   f r a m e   3.  T h e  

f i r s t   d u c t   11  i s   d i s p o s e d   a b o v e   t h e   s p i n n i n g   zone   12  f o r  

s u p p l y i n g   an  o p e n e d   f i b e r   Y0  t h e r e t o .   The  s e c o n d  

d u c t   15  i s   d i s p o s e d   j u s t   b e n e a t h   t h e   gap  G  f o r   w i t h d r a w -  

ing   a i r   t r a n s p o r t i n g   t h e   f i b e r   t h r o u g h   t h e   s p i n n i n g  

zone   1 2 .  

The  a b o v e   gap   G  b e t w e e n   t h e   r o l l e r s   1  and  2  m u s t   b e  

s m a l l   e n o u g h ,   s u c h   as  in   a  r a n g e   of  f rom  0 . 0 1   mm  t o  

0 . 0 5   mm,  to   p r e v e n t   t h e   f i b e r   f r o m   p a s s i n g   t h e r e t h r o u g h  

a l o n g   w i t h   a i r .   F u r t h e r ,   t h e   p o s i t i o n   of   t h e   t w i s t i n g  

r o l l e r   1  or   2  i s   p r e f e r a b l y   a d j u s t a b l e   t o w a r d   t h e   o t h e r  

r o l l e r   to  v a r y   t h e   w i d t h   of  t h e   gap  G  in  a c c o r d a n c e   w i t h  

s p i n n i n g   c o n d i t i o n s ,   s u c h   as  a  y a r n   t h i c k n e s s   or  a  t w i s t  

c o n s t a n t   to   be  i m p a r t e d   to   t h e   r e s u l t a n t   y a r n .  
The  two  r o l l e r s   1  and  2  a r e   d r i v e n   a t   s u b s t a n t i a l l y  

t h e   same  r a t e   and  d i r e c t i o n   as  i n d i c a t e d   by  an  a r r o w   A 

in  F i g .   3,  r e l a t i v e   to   e a c h   o t h e r ,   by  a  m o t o r   ( n o t  

shown)  v i a   p u l l e y s   6  a n d  7   s e c u r e d   t o  

ends   of   t h e   s h a f t s   l a   and  2a,   r e s p e c t i v e l y ,   and  a  b e l t   8 

commonly   e n g a g e d   a r o u n d   t h e   p u l l e y s   6  and  7 .  

One  of   t h e   t w i s t i n g   r o l l e r s   1  a n d   2,  f o r   e x a m p l e ,  

r o l l e r   1  shown  a t   t h e   u p p e r   s i d e   of  F i g .   1  in  t h i s  



e m b o d i m e n t ,   has   a  p l u r a l i t y   of   p e r i p h e r a l   g r o o v e s   9 

a r r a n g e d   in  p a r a l l e l   to   e a c h   o t h e r   and  p e r p e n d i c u l a r   t o  

an  a x i s   of   t h e   r o l l e r   1  on  s u b s t a n t i a l l y   t h e   e n t i r e  

o u t e r   s u r f a c e   t h e r e o f .   T h o u g h   t h e   g r o o v e s   9  a r e   e q u i d i s -  

t a n t l y   a r r a n g e d ,   as  shown  in  F i g .   4,  t h e y   may  be  p r o v i d e d  

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

w i d t h   and  p r o f i l e   of  t h e   g r o o v e   9  may  be  v a r i e d .   A s  

s t a t e d   l a t e r ,   t h e   s i z e   of   t h e   g r o o v e   p r o f i l e   and  t h e  

n u m b e r   t h e r e o f   s h o u l d   be  d e c i d e d   in   s u c h   a  m a n n e r   t h a t  

a i r   t r a n s p o r t i n g   t h e   f i b e r   Y0  t h r o u g h   t h e   f i r s t  

d u c t   11  o n t o   t h e   s p i n n i n g   z o n e   12  in   a  v a l l e y   f o r m   c a n  

p a s s   t h r o u g h   a  c h a n n e l   9a  f o r m e d   in   t h e   s p i n n i n g   zone   12  

by  an  i n n e r   w a l l   of  t h e   g r o o v e   9  and  t h e   s u r f a c e   p o r t i o n  

of  t h e   o t h e r   r o l l e r   2  c o n f r o n t i n g   t h e   g r o o v e   9,  a l l o w i n g  

o n l y   t h e   s t a p l e   f i b e r   Y0  to   l e a v e   in  t h e   s p i n n i n g  

zone   12.   P r e f e r a b l e   d i m e n s i o n s   o f   t h e   g r o o v e s   a r e ,   f o r  

e x a m p l e ,   a  p i t c h   of   2  mm,  a  w i d t h   of   1  mm,  and  a  d e p t h  

of   0 .5   mm.  T h o u g h   t h e   g r o o v e   9  i s   c o m p l e t e l y   e n c i r c l e s  

t h e   r o l l e r   1  in   t h i s   e m b o d i m e n t ,   i t   may  be  i n t e r m i t t e d ,  

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

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

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

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

g r o o v e s .  
The  r o t a t i o n a l   d i r e c t i o n   of   t h e   r o l l e r s   1  and  2  i s  

d e c i d e d   in   such   a  m a n n e r   t h a t   t h e   s u r f a c e   of   t h e   r o l l e r   1 

p r o v i d e d   w i t h   t h e   g r o o v e s   9  e n t e r s   t h e   gap  G  f r o m   t h e  

t o p   and  i s   d i r e c t e d   to   a  s u c t i o n   mou th   19  of   t h e   s e c o n d  

d u c t   15,  d e s c r i b e d   in  more   d e t a i l   l a t e r ,   and  c o n v e r s e l y ,  

t h e   s u r f a c e   of  t h e   o t h e r   r o l l e r   2  e n t e r s   t h e   gap  G  f r o m  

b e l o w ,   away  f rom  t h e   s u c t i o n   m o u t h   1 9 .  

The  r o l l e r   1  is   p r e f e r a b l y   made  of  a  m e t a l   and  t h e  

r o l l e r   2  i s   p r e f e r a b l y   w r a p p e d   w i t h   a  s y n t h e t i c   r u b b e r  

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

ly   r e s t r i c t e d   t h e r e t o .  

The  f i r s t   d u c t   11  h a s   a  t r i a n g u l a r   p r o f i l e   and  i s  

c o n n e c t e d   by  a  n a r r o w   b a s e   p o r t i o n   to   known  means   f o r  



o p e n i n g   t h e   f i b e r ,   s u c h   as  a  c o m b i n g   r o l l e r   10,  a n d  

c o n f r o n t s   t h e   s p i n n i n g   zone   12  w i t h   a  w i d e   mou th   p o r -  

t i o n   l 4 ,   as  i l l u s t r a t e d   in  F i g s .   2  and  3,  w h e r e b y   a n  

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

t h e   s p i n n i n g   zone   12.   Lower   e n d s   of   s i d e   w a l l s   l l a   o f  

t h e   m o u t h   p o r t i o n   l4  a r e   p o s i t i o n e d   c l o s e l y   to   t h e   u p p e r  
s u r f a c e s   of   t h e   r o l l e r s   1  and  2,  and  a  l o w e r   end  of   a  

back   w a l l   l l b   i s   p r o v i d e d   w i t h   a  p l a t e   member   13  in   a  

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

s p i n n i n g   zone   12  f o r   p r e v e n t i n g   e x t r i c a t i o n   of   t h e   f i b e r  

from  the   s p i n n i n g   zone   1 2 .  

The  s e c o n d   d u c t   15  c o m p r i s e s   a  s u c t i o n   body   16  

s e c u r e d   to  t h e   m a c h i n e   f r a m e   3  and  a  p l u r a l i t y   of   s h i e l d  

p l a t e s   17  and  18  f i x e d   to   t h e   s u c t i o n   b o d y   16.  T h e  

u p p e r   e n d s   of   t h e   s h i e l d   p l a t e s   17,   18  a r e   p o s i t i o n e d  

c l o s e l y   to   t h e   l o w e r   s u r f a c e s   of   t h e   r o l l e r s   1  and  2  f o r  

a i r   t i g h t   s e a l   of   t h e   u n d e r s i d e   of   t h e   s p i n n i n g   zone   1 2 .  

The  s u c t i o n   b o d y   16  has   a  m o u t h   p o r t i o n   19  w i d e n i n g  

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

(no t   shown)  v i a   an  o r i f i c e   20,  an  a p e r t u r e   21  b o r e d  

t h r o u g h   t h e   m a c h i n e   f r a m e   3,  and  a  p i p e   2 2 .  

One  end  of   t h e   s p i n n i n g   zone   12  o p p o s i t e   to   t h e  

p l a t e   member   13  ( t h e   l e f t   s i d e   in   F i g .   2)  o p e n s   f o r  

w i t h d r a w i n g   a  f i b e r   b u n d l e   Y1  f o r m e d   on  t h e   s p i n n i n g  

zone  12  as  a  y a r n   Y  f rom  t h e   l a t t e r   by  a  w i t h d r a w i n g  

means   24  c o m p r i s i n g   a  p a i r   of  d e l i v e r y   r o l l e r s   25  and  2 6  

in  t he   d i r e c t i o n   p a r a l l e l   to   t h e   a x i s   of   t h e   t w i s t i n g  

r o l l e r s   1  a n d   2.  The  d e l i v e r y   r o l l e r s   25,  26  a r e  

r o t a t e d   in  t h e   d i r e c t i o n   i n d i c a t e d   by  an  a r r o w   B  i n  

F i g .   2  by  a  m o t o r   ( n o t   s h o w n ) .  

The  o p e r a t i o n   of  t h e   a b o v e   d e v i c e   i s   as  f o l l o w s :  

P r i o r   to   f e e d i n g   t h e   f i b e r ,   t h e   t w i s t i n g  

r o l l e r s   1  and  2  a r e   r o t a t e d   in  t h e   same  d i r e c t i o n   a s  

s t a t e d   b e f o r e ,   w h i l e   a i r   i s   s u c k e d   f rom  t h e   m o u t h  

p o r t i o n   19  of  t h e   s e c o n d   d u c t   15.   T h e r e a f t e r ,   t h e  

s e p a r a t e d   f i b e r   Y0  i s   t r a n s p o r t e d   f rom  t h e   c o m b i n g  

r o l l e r   10  i n t o   t h e   f i r s t   d u c t   11  t o g e t h e r   w i t h   a i r .   T h e  



a i r   i s   s u c k e d   t h r o u g h   the   c h a n n e l   9a  f o r m e d   by  t h e  

p a r a l l e l   g r o o v e s   9  of  t he   r o l l e r   1  i n t o   t h e   s e c o n d  

d u c t   15  and ,   a c c o m p a n y i n g   t h i s ,   t h e   f i b e r   Y0  i s  

t r a n s f e r r e d   on  t h e   s p i n n i n g   zone   12,  n a m e l y   t h e   u p p e r  

s u r f a c e   of  t h e   r o l l e r s   1  and  2  in   t h e   v i c i n i t y   of  t h e  

gap  6.  The  p o s t u r e   of  t he   f i b e r   Y0  f l y i n g   t h r o u g h   t h e  

f i r s t   d u c t   11  c a n  b e   p r o p e r l y   c o n t r o l l e d   by  t h e   p r o f i l e  

of  t h e   d u c t   11  and  a  f l o w   r a t e   of   t h e   a i r   so  t h a t   t h e  

f i b e r   f i n a l l y   l i e s   s u b s t a n t i a l l y   in  p a r a l l e l   to   t h e   a x i s  

of   t he   r o l l e r s   1  and  2  as  i l l u s t r a t e d   in   F i g .   2.  T h e  

f i b e r   Y0  i s   g r a d u a l l y   b r o u g h t   i n t o   t h e   b o t t o m   of   t h e  

s p i n n i n g   zone   12  as  t h e   f i b e r   r o t a t e s   w h i l e   k e e p i n g   t h e  

p a r a l l e l   s t a t e   to   t h e   r o l l e r s   and  i s   l e f t   t h e r e   w h i l e  

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

f e e d   of  t h e   f i b e r   Y0  f rom  t h e   f i r s t   d u c t   11,  t h e  

f i b e r   Y0  i s   g r a d u a l l y   d e p o s i t e d   on  t h e   s p i n n i n g  

zone  12  and  f o r m s   a  f i b e r   b u n d l e   Y1  w h i c h   i s   f u r t h e r  

b r o u g h t   i n t o   t h e   b o t t o m   of  t h e   s p i n n i n g   zone   12  by  t h e  

a i r   p a s s i n g   t h e r e b y   t h r o u g h   t h e   c h a n n e l   9a.   The  f i b e r  

b u n d l e   Y 1  i s   p r e s s e d   o n t o   t h e   s u r f a c e s   of   t h e   r o l l e r s   1  

and  2  and ,   t h e r e f o r e ,   is   r o t a t e d   a b o u t   i t s   own  a x i s   i n  

one  d i r e c t i o n   as  shown  in  F i g s .   5  and  6  by  t h e   f r i c t i o n  

f rom  b o t h   r o l l e r s   1  and  2,  w h e r e b y   t h e   f o r m a t i o n   of   t h e  

f i b e r   b u n d l e   Y1  is   s m o o t h l y   c o n t i n u e d .   Upon  i n i t i a l l y  

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

s e e d   y a r n   ( n o t   shown)  is   r e v e r s e l y   i n t r o d u c e d   i n t o   t h e  

s p i n n i n g   zone   12  t h r o u g h   the   o p e n i n g   p r o v i d e d   a t   o n e  

s i d e   of  t h e   s p i n n i n g   zone  12  and  e n t a n g l e d   w i t h   t h e  

f i b e r   b u n d l e   Y1.  Then ,   t he   s e e d   y a r n   i s   w i t h d r a w n  

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

r o l l e r s   25  and  26  w h i l e   r o t a t i n g   a b o u t   i t s   own  a x i s   d u e  

to  r o t a t i o n   of   t h e   t w i s t i n g   r o l l e r s   1  a n d   2.  T h u s ,   t h e  

n e w l y   f o r m e d   f i b e r   b u n d l e   Y1  f o l l o w s   t h e r e t o   to  f o r m  

t h e   y a r n   Y .  

A c c o r d i n g   to   t h e   above   d e v i c e ,   s i n c e   t h e   f i b e r  

b u n d l e   Y 1  i s   b r o u g h t   d e e p e r   i n t o   t h e   s p i n n i n g   zone   1 2  

due  to  a i r   p a s s i n g   t h r o u g h   t he   c h a n n e l   9a  f o r m e d   of   t h e  



p a r a l l e l   g r o o v e s   9  so  t h a t   t h e   f i b e r   b u n d l e   Y1  i s  

a s s u r e d l y   h e l d   in  t h e   s p i n n i n g   zone   12,  u n a v a i l i n g  

t w i s t s   c a u s e d   by  f l o t a t i o n   of   t h e   f i b e r   b u n d l e   Y1  f r o m  

t h e   s p i n n i n g   zone   12  can   be  a v o i d e d ,   w h e r e b y   an  e f f e c t i v e  

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

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

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

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

i m p r o v i n g   t h e   y a r n   q u a l i t y .   F u r t h e r ,   s i n c e   t h e   s h r i l l  

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

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

o p e r a t i o n   can  be  m i n i m i z e d .  

In  F i g .   7,  a  s e c o n d   e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n   i s   i l l u s t r a t e d ,   w h e r e i n   t h e   g r o o v e s   9e  f o r m e d  

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

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

r o l l e r   l e .   The  s p i r a l   g r o o v e   9e  i s   p r e f e r a b l y   i n c l i n e d  

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

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

b e t w e e n   t h e   r o l l e r s   due  to   r o t a t i o n   of  t h e   l a t t e r ,  

b e c a u s e   t h e   p a r a l l e l i s m   of   t h e   f i b e r s   s u p p l i e d   in  t h e  

s p i n n i n g   zone  i s   i m p r o v e d .   In  t h i s   e m b o d i m e n t ,   t h e  

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

g r o o v e s   9e  a r e   s u b s t a n t i a l l y   in   c o n t a c t   w i t h   e a c h   o t h e r ,  

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

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

o t h e r   p o r t i o n   w h e r e   t h e   g r o o v e s   9e  a r e   p r o v i d e d .   T h e  

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

in   t h e   f i r s t   e m b o d i m e n t   shown  in  F i g s .   1  t h r o u g h   6 .  

F i g u r e   8  i l l u s t r a t e s   a  t h i r d   e m b o d i m e n t   of   t h e  

p r e s e n t   i n v e n t i o n ,   in  w h i c h   b o t h   t w i s t i n g   r o l l e r s   I f  

and  2f  a r e   p r o v i d e d   w i t h   p a r a l l e l   g r o o v e s   9 f l   and  9 f -  ,  
r e s p e c t i v e l y ,   on  t h e   e n t i r e   p e r i p h e r a l   s u r f a c e s   t h e r e o f .  

F i g u r e   9  i l l u s t r a t e s   a  f o u r t h   e m b o d i m e n t   of   t h e  

p r e s e n t   i n v e n t i o n ,   in  w h i c h   s p i r a l   g r o o v e s   9g l   and  9 g 2  
w h i c h   i n t e r s e c t   e a c h   o t h e r   a r e   p r o v i d e d   on  t h e   e n t i r e  

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



A c c o r d i n g   to  a n o t h e r   m o d i f i c a t i o n   of  t h e   p r e s e n t  

i n v e n t i o n ,   t h e   t w i s t i n g   r o l l e r s   may  be  t a p e r e d   so  t h a t   a  

p e r i p h e r a l   s p e e d   of  t he   w i t h d r a w a l   s i d e   of  t h e   r o l l e r s  

is   l a r g e r   t h a n   t h a t   of  t h e   o t h e r   s i d e .   A s  a   f u r t h e r  

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

may  be  a l t e r e d   as  d e s i r e d .  



1.  A  d e v i c e   f o r   p r o d u c i n g   a  y a r n   f rom  f i b e r s ,   c o m -  

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

d i r e c t i o n   and  a r r a n g e d   in  a  m a n n e r   c o n f r o n t i n g   e a c h   o t h e r  

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

s p i n n i n g   zone   b e i n g   f o r m e d   on  t h e   u p p e r   s u r f a c e s   of  s a i d  

t w i s t i n g   r o l l e r s   in   t h e   v i c i n i t y   of   c o n f r o n t i n g   p o r t i o n s  

of   s a i d   t w i s t i n g   r o l l e r s   f o r   c o n d e n s i n g   f i b e r s   to  form  a  

f i b e r   b u n d l e ,   a t   l e a s t   one  of  s a i d   r o l l e r s   b e i n g   p r o v i d e d  

w i t h   a  p l u r a l i t y   of   g r o o v e s   on  a t   l e a s t   one  p a r t   of   t h e  

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

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

c l o s e l y   a b o v e   s a i d   s p i n n i n g   z o n e ;   a  s e c o n d   d u c t   f o r   s u c k -  

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

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

v e n e d   by  s a i d   s p i n n i n g   zone   so  t h a t   t h e   a i r   i s   s u c k e d  

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

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

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

an  a x i s   of  s a i d   t w i s t i n g   r o l l e r s   to   f o r m   a  y a r n .  
2.  A  d e v i c e   d e f i n e d   by  c l a i m   1,  w h e r e i n   s a i d  

g r o o v e s   a r e   p r o v i d e d   o n l y   on  one  of   s a i d   t w i s t i n g  

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

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

j u s t   b e f o r e   e n t e r i n g   i n t o   s a i d   gap  b e t w e e n   s a i d   p a i r   o f  

t w i s t i n g   r o l l e r s .  

3.  A  d e v i c e   d e f i n e d   by  c l a i m   1,  w h e r e i n   s a i d  

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

to   a  l o n g i t u d i n a l   a x i s   of  s a i d   t w i s t i n g   r o l l e r s .  

4.  A  d e v i c e   d e f i n e d   by  c l a i m   1,  w h e r e i n   s a i d  

g r o o v e s   a r e   f o r m e d   of   a t   l e a s t   one  s p i r a l .  

5.  A  d e v i c e   d e f i n e d   by  c l a i m   1,  w h e r e i n   s a i d  

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

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

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

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

m e a n s .  
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