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@  Dampening  roller  for  a  spinning,  twisting  or  winding  apparatus. 

  A  damping  roller  20,  for  example  for  a  ring  spinning  frame, 
instead  of  dipping  into  a  water  trough,  is  mounted  on  a  hollow 
shaft  26  supplied  with  water  or  other  liquid  via  a  rotating  joint 
27.  Holes  32  through  the  wall  of  the  shaft  allow  liquid  to  per- 
colate  into  a  core  24  of  absorbent  material  such  as  felt.  The 
core  is  sandwiched  between  outer  collars  22  and  22'  forming 
a  channel  for  the  yarn,  which  engages  the  moistened  core  24 
and  is  dampened  thereby.  The  roller  20  preferably  rotates  so 
that  its  surface  moves  in  the  same  direction  as  the  yarn,  but  at 
a  greater  speed. 



In  t h e   s p i n n i n g ,   t w i s t i n g   or  w i n d i n g   of  y a r n s ,  

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

b l e n d   y a r n s ,   t h e   y a r n   may  be  c a u s e d   to   e n g a g e   t h e  

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

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

r e q u i r e d ,   t r e a t   t h e   y a r n   w i t h   a  l u b r i c a n t   by  means   o f  

l i q u i d   or  an  a d d i t i v e   to   t h e   w a t e r   so  a s ,   f o r   e x a m p l e ,  

to   make  i t   more   r e c e p t i v e   to   w e a v i n g .   In   g e n e r a l ,   t h e  

r o l l e r   n e e d s   to   be  l o c a t e d   in  a d v a n c e   of  t h e   r o t a r y  

m e c h a n i s m ,   i . e .   t h e   s p i n n i n g ,   t w i s t i n g   or  w i n d i n g  

m e c h a n i s m .   In  a  r i n g   s p i n n i n g   f r a m e ,   f o r   e x a m p l e ,   t h e  

r o l l e r   may  be  l o c a t e d   b e t w e e n   t h e   d r a w i n g   r o l l e r s   and  a  
t h r e a d   p l a t e   f o r m e d   w i t h   an  eye  w h i c h   g u i d e s   t h e   y a r n   t o  

t h e   t r a v e l l e r   on  t h e   r i n g .  

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

l o c a t e d   a t   i n t e r v a l s   on  a  common  s h a f t   w h i c h   may  e x t e n d  

f o r   t he   w h o l e   l e n g t h   of  t h e   f r a m e .   The  y a r n   n o r m a l l y  
makes   o n l y   c o m p a r a t i v e l y   l i g h t   c o n t a c t   w i t h   t h e   f r o n t  

s u r f a c e   of  t h e   r e s p e c t i v e   r o l l e r ,   i . e .   o v e r   an  a r c   o f  

o n l y   a  few  d e g r e e s .   In   o r d e r   to   p i c k   up  l i q u i d   f o r  

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

s h o r t e r   l e n g t h s .  

As  t h e   s u r f a c e   of  t h e   r o l l e r   e m e r g e s   f rom  t h e  

l i q u i d ,   e . g .   w a t e r   in  t h e   t r o u g h ,   i t   c a r r i e s   a  

r e l a t i v e l y   t h i c k   f i l m   of  w a t e r   w h i c h   t e n d s   to   be  t h r o w n  

o u t w a r d l y   by  c e n t r i f u g a l   f o r c e .   A c c o r d i n g l y ,   in   o r d e r  

to  r e d u c e   t he   p r o p o r t i o n   of  w a t e r   t h r o w n   o f f   by  t h e  



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

d r i v e n   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   e n g a g i n g   t h e  

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

a p p r o x i m a t e l y   a  q u a r t e r   of  a  r e v o l u t i o n   a f t e r   t h e  

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

a f t e r   a p p r o x i m a t e l y   t h r e e   q u a r t e r s   of  a  r e v o l u t i o n   a s  
wou ld   be  t he   c a s e   f o r   t h e   o p p o s i t e   d i r e c t i o n   o f  

r o t a t i o n .   Even  w i t h   t h i s   a r r a n g e m e n t ,   h o w e v e r ,   q u i t e   a  
l o t   of  w a t e r   i s   t h r o w n   o f f   t h e   r o l l e r   and  s e t t l e s   o n  

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

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

d i r t y   m a c h i n 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 ,   t h e   r o l l e r  

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

. s o u r c e   of  l i q u i d   and  f o r m e d   w i t h   a t   l e a s t   one  h o l e  

t h r o u g h   i t s   w a l l   in   r e g i s t e r   w i t h   t h e   r o l l e r ,   f o r   t h e  

p a s s a g e   of  l i q u i d   t h r o u g h   t h e   s t r u c t u r e   of  t h e   r o l l e r   t o  
i t s   y a r n - e n g a g i n g   s u r f a c e .   T h i s   a v o i d s   t h e   n e e d   f o r   a  

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

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

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

in  o p e r a t i o n .  

P r e f e r a b l y ,   t h e   r o l l e r   h a s   a  c o r e   of  a b s o r b e n t  

. m a t e r i a l . s a n d w i c h e d   b e t w e e n   a  p a i r   of  end  c o l l a r s ,  

t h r o u g h   w h i c h   t h e   l i q u i d   can   p e r c o l a t e   to   t h e  

y a r n - e n g a g i n g   s u r f a c e .   T h i s   c o r e ,   w h i c h   may  be ,   f o r  

e x a m p l e ,   of  f e l t   or  f l a n n e l ,   i s   m a i n t a i n e d   in  a  
s a t u r a t e d   c o n d i t i o n   and  can   t h u s   e f f e c t i v e l y   dampen   t h e  

. y a r n ,   b u t   t h e r e   i s   l i t t l e   or  no  e x c e s s i v e   f i l m   of  w a t e r  

on  t he   s u r f a c e ,   so  t h a t   t h e   q u a n t i t y   of  w a t e r   t h r o w n   o f f  

i s   v e r y   much  r e d u c e d .   A l t e r n a t i v e l y ,   t h e   r o l l e r   can   b e  



made  in   one  p i e c e   w i t h   f i n e   h o l e s   or  p o r e s   e x t e n d i n g   t o  

t h e   y a r n - e n g a g i n g   s u r f a c e   of  t h e   r o l l e r .   An  a n n u l a r  

r e c e s s   may  be  f o r m e d   in   t h e   s u r f a c e   of  t h e   r o l l e r   w h i c h  

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

w i t h i n   t h e   body   of  t h e   r o l l e r   i n t o   w h i c h   w a t e r   may  f l o w  

f rom  t h e   s h a f t   and  f rom  w h i c h   w a t e r   may  f l o w   to   t h e  

y a r n - e n g a g i n g   s u r f a c e .   The  w a t e r   may  p a s s   to   t h e  

r o l l e r   by  g r a v i t y   as  t h e   s h a f t   r o t a t e s   or  a  pump  may  b e  

p r o v i d e d   to   p r e s s u r i s e   t h e   w a t e r   to   f o r c e   i t   t h r o u g h   t h e  

h o l e s .  

The  f a c t   t h a t   w a t e r   i s   n o t   p i c k e d   up  f rom  a  

t r o u g h   means   t h a t ,   f rom  t h i s   p o i n t   of  v i e w ,   t h e r e   i s   n o  

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

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

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

of  t h e   y a r n   may  in   some  c i r c u m s t a n c e s   s i g n i f i c a n t l y  

i n f l u e n c e   t he   q u a l i t y   of  t h e   y a r n .  

T h e r e f o r e ,   in   a c c o r d a n c e   w i t h   a  f u r t h e r   f e a t u r e  

of  t h e   i n v e n t i o n ,   t h e   s u r f a c e   of  t h e   r o l l e r   moves   in  t h e  

same  d i r e c t i o n   as  t h e   y a r n ,   p r e f e r a b l y   a t   a  g r e a t e r  

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

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

on  t h e   o b s e r v e d   f a c t   t h a t   t h e   m a j o r i t y   of  f i b r e s  

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

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

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

r o t a t i o n   of  t h e   s m o o t h i n g   r o l l e r   i s   to   bend   t h e s e   f i b r e s  

b a c k   a g a i n s t   t h e i r   n a t u r a l   a t t i t u d e   and  a t   l e a s t   a  

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

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

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



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

m e r e l y   p r e s s e d   i n t o   t h e   body   of  t h e   y a r n   w i t h o u t   m a j o r  
r i s k   of  s p r i n g i n g   o u t   a g a i n .  

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

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

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

F i g u r e   1  i s   an  e l e v a t i o n   s h o w i n g   t h e   l a y - o u t   o f  

t h e   c o m p o n e n t s   of  a  s i n g l e   s p i n n i n g   h e a d ;  

F i g u r e s   2  i s   a  p l a n   v i ew   s h o w i n g   r o l l e r s   m o u n t e d  

on  a  common  s h a f t ;   a n d  

F i g u r e   3  i s   a  l o n g i t u d i n a l   s e c t i o n a l   v i ew   of  a  
m o d i f i e d  c o n s t r u c t i o n   of  d a m p e n i n g   r o l l e r .  

As  shown  in   F i g u r e   1,  s l i v e r   or  r o v e   2  p a s s e s  
t h r o u g h   a  d r a w i n g   h e a d   shown  s c h e m a t i c a l l y   as  4  a n d  

t h e n c e   to   d r a w i n g   r o l l e r s   6 , 6 ' .   From  t h e   d r a w i n g  

r o l l e r s   t h e   f i b r e s   now  in  t h e   fo rm  of  y a r n   p a s s   a  
s u c t i o n   d e v i c e   18  w h i c h   t a k e s   up  t h e   f i b r e s   in   t h e   e v e n t  

of  an  end  b r e a k ,   and  t h e n   p a s s e s   t h r o u g h   t h e   eye   of  a  
t h r e a d   p l a t e   8  to   a  t r a v e l l e r   10  r o t a t i n g   on  a  r i n g   12  

to   be  wound  o n t o  a   p a c k a g e   14  on  a  r o t a r y   s p i n d l e   1 6 .  

A  d a m p e n i n g   r o l l e r   20  i s   l o c a t e d   b e t w e e n   t h e  

d r a w i n g   r o l l e r s   6,  6'  and  t h e   t h r e a d   g u i d e   p l a t e   8  a n d ,  

as  shown  by  t h e   a r r o w ,   r o t a t e s   in  an  a n t i - c l o c k w i s e  

d i r e c t i o n   so  t h a t   i t s   s u r f a c e   moves   in   t h e   s a m e  

d i r e c t i o n   as  t h e   y a r n .   As  d e s c r i b e d   in   more  d e t a i l   i n  

r e l a t i o n   t o   F i g u r e   2  ,   t h e   r o l l e r   20  i s   m o u n t e d   on  a  
h o l l o w   t u b u l a r   s h a f t   26  to   t h e   i n t e r i o r   of  w h i c h   w a t e r  

i s   s u p p l i e d   and  p e r c o l a t e s   o u t w a r d l y   to   t h e   s u r f a c e   o f  

t h e   r o l l e r   w h e r e   i t   i s   a p p l i e d   to   t h e   y a r n .   A s  



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

p r e f e r a b l y   f a s t e r   t h a n   t h a t   of  t h e   y a r n ,   and  in   a  

p a r t i c u l a r   e x a m p l e ,   w i t h   a  y a r n   s p e e d   of  20  m e t r e s   p e r  

m i n u t e ,   t he   s u r f a c e   s p e e d   of  t h e   r o l l e r   i s   40  m e t r e s   p e r  

m i n u t e .   I t   i s   f o u n d   t h a t   t h e   f r a m e   as  a  w h o l e   i s   m u c h  

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

w a t e r   w h i c h   may  f a l l ,   r a t h e r   t h a n   be  s p r a y e d ,   f rom  t h e  

r o l l e r   20  f a l l s   o n t o   t h e   t op   of  t h e   t h r e a d   g u i d e   p l a t e   8 

and  d r a i n s   b a c k w a r d l y   f rom  t h e r e   to   be  c a u g h t   in  a  s m a l l  

d r a i n   t r o u g h   30  f i t t e d   to   t h e   r e c i p r o c a t i n g   r i n g   r a i l .  

D e t a i l s   of  t h e   r o l l e r   20  and  t h e   s h a f t   26  a r e  

i l l u s t r a t e d   in  F i g u r e   2  ,   w a t e r   or  o t h e r   l i q u i d   b e i n g  

s u p p l i e d   to   t h e   r o l l e r   20  f rom  a  r e s e r v o i r   ( n o t  

i l l u s t r a t e d )   v i a   a  r o t a t i n g   j o i n t   27.   A  pump  ( n o t  

shown)   may  be  i n c l u d e d   to   b o o s t   t h e   w a t e r   p r e s s u r e .   T h e  

s h a f t   26  e x t e n d s   a l o n g   t h e   l e n g t h   of  t h e   f r a m e   a n d  

c a r r i e s   a  r o l l e r   20  f o r   e a c h   s p i n n i n g   h e a d ,   two  s u c h  

r o l l e r s   b e i n g   shown  by  way  of  e x a m p l e .   In  t h e   v i c i n i t y  

of  e a c h   r o l l e r ,   two  s m a l l   d i a m e t e r   h o l e s   32  a r e   d r i l l e d  

t h r o u g h   t h e   w a l l   of  t h e   s h a f t   and  t h e   w a t e r   or  o t h e r  

l i q u i d   f i l l s   t h e   s h a f t   to   a l m o s t   h a l f   i t s   d e p t h .   T h e  

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

h o l e s   32  a t   a  r a t e   w h i c h   d e p e n d s   on  t h e   h e a d   of  l i q u i d  

w i t h i n   t h e   s h a f t   26,  a u g m e n t e d   i f   n e c e s s a r y   by  a  p u m p .  
In  t h e   c o n s t r u c t i o n   shown  in  F i g u r e s   1  and  2 ,  

t he   r o l l e r   20  i s   c o n s t r u c t e d   of  t h r e e   p a r t s ,   i . e .   a n  
i n n e r   c o r e   24  s a n d w i c h e d   b e t w e e n   two  o u t e r   c o l l a r s   2 2  

and  2 2 ' .   The  c o r e   24  i s   of  an  a b s o r b e n t   m a t e r i a l   s u c h  

as  f e l t   and  t h e   c o l l a r s   a r e   s h a p e d   to   form  a  c h a n n e l   f o r  

t h e   y a r n   so  t h a t   i t   e n g a g e s   t h e   s u r f a c e   of  t h e   a b s o r b e n t  

m a t e r i a l   of  t h e   c o r e .   The  c o l l a r s   22,  22 '   a r e   l o c k e d   t o  

t h e   s h a f t   26  by  means   of  s o c k e t - h e a d e d   s c r e w s   ( n o t  

shown)   and  as  t h e   s h a f t   r o t a t e s   t h e   m o i s t u r e   e s c a p e s  



t h r o u g h   t h e   h o l e s   32  in  v e r y   s m a l l   d r o p l e t s   o n t o   t h e  

a b s o r b e n t   c o r e   24,  w h i c h   i s   m a i n t a i n e d   in  a  s a t u r a t e d  

c o n d i t i o n   so  as  to   dampen   t h e   y a r n .  
In  t h e   a l t e r n a t i v e   c o n s t r u c t i o n   of  F i g u r e   3,  t h e  

r o l l e r   i s   made  as  a  s i n g l e   p i e c e   f o r m e d   w i t h   a  r e c e s s   3 4  

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

t h e   h o l e s   32.   F u r t h e r   s m a l l   h o l e s   36  e x t e n d   r a d i a l l y  

f rom  t h i s   r e s e r v o i r   34  to   t h e   y a r n   e n g a g i n g   s u r f a c e   o f  

t h e   r o l l e r   20  w h i c h   i s   s i t u a t e d   w i t h i n   a  l o c a t i n g   g r o o v e  

3 8 .  

W h e r e a s   t h e   c o n s t r u c t i o n   of  F i g u r e   3  l e a d s   t o  

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

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

F i g u r e   2  i s   p r e f e r r e d ,   s i n c e   i t   l e a d s   to   a  more  e v e n  

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

o f  t h e   r o l l e r   and  h e n c e   more  e f f e c t i v e   and  c l e a n e r  

o p e r a t i o n .  



1.  A  t e x t i l e   s p i n n i n g ,   t w i s t i n g   or  w i n d i n g   h e a d  

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

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

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

r o t a t i o n   on  a  h o l l o w   s h a f t   c o n n e c t e d   to   a  s o u r c e   o f  

l i q u i d   and  f o r m e d   w i t h   a t   l e a s t   one  h o l e   t h r o u g h   i t s  

w a l l   in  r e g i s t e r   w i t h   t h e   r o l l e r ,   f o r   t h e   p a s s a g e   o f  

l i q u i d   t h r o u g h   t h e   s t r u c t u r e   of  t h e   r o l l e r   to   i t s  

y a r n - e n g a g i n g   s u r f a c e .  

2.  A  t e x t i l e   s p i n n i n g ,   t w i s t i n g   or  w i n d i n g   h e a d  

a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i s e d   in  t h a t   t h e   r o l l e r  

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

p a i r   of  end  c o l l a r s ,   t h r o u g h   w h i c h   t h e   l i q u i d   c a n  

p e r c o l a t e   to   t h e   y a r n - e n g a g i n g   s u r f a c e .  

3.  A  t e x t i l e   s p i n n i n g ,   t w i s t i n g   or  w i n d i n g   h e a d  

a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i s e d   in  t h a t   t h e   r o l l e r  

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

f rom  i t s   s u r f a c e   in  c o n t a c t   w i t h   t h e   s h a f t   to   i t s   y a r n -  

e n g a g i n g   s u r f a c e .  

4.  A  t e x t i l e   s p i n n i n g ,   t w i s t i n g   or  w i n d i n g   h e a d  

a c c o r d i n g   to   c l a i m   3,  in   w h i c h   t h e   h o l e s   e x t e n d   f rom  a n  

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

c o n t a c t   w i t h   t h e   s h a f t .  



5.  A  t e x t i l e   s p i n n i n g ,   t w i s t i n g   or  w i n d i n g   f r a m e  

c o m p r i s i n g   a  number   of  h e a d s   a c c o r d i n g   to   any  one  of  t h e  

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

m o u n t e d   a t   i n t e r v a l s   on  a  common  h o l l o w   s h a f t   c o n n e c t e d  

a t   a t   l e a s t   one  end  to   a  s o u r c e   of  l i q u i d   by  way  of  a  

r o t a t i n g   j o i n t .  

6.  A  t e x t i l e   s p i n n i n g ,   t w i s t i n g   or  w i n d i n g   f r a m e  

a c c o r d i n g   to   c l a i m   5  and  i n c l u d i n g   a  pump  to  p r e s s u r i s e  

t h e   l i q u i d   s u p p l i e d   to   t h e   h o l l o w   s h a f t .  

. 7 .   A  t e x t i l e   s p i n n i n g ,   t w i s t i n g   or  w i n d i n g   f r a m e  

a c c o r d i n g   to   c l a i m   5  or  c l a i m   6  in  w h i c h   t h e   d r i v e   t o  

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

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

a  g r e a t e r   s p e e d .  
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