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(S)  High  speed  winder  for  non-extensible  yarns. 
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Yarn  winding  apparatus  to  produce  a  package  with  a 
conical  end  is  known  in  which  a  friction  roller  (15)  drives  a 
rotatable  package  (11),  the  yarn  Y  being  supplied  over  a  disc 
(17)  eccentrically  mounted  to  rotate  on  an  L-shaped  lever  (18) 
pivoted  by  a  pin  (19)  to  a  vertically  reciprocating  layrail  (20), 
the  other end  of the  lever (18)  having  a  slide  block  (22) running 
in  a  guide  (23)  which  rotates  round  a  pivot (24)  as the  package 
(11)  increases  in  diameter.  When  used  with  substantially 
non-extensible  yarn,  the  speed  of  rotation  of  the  disc  (17)  is 
liable  to  vary  considerably,  causing  unacceptable  yarn  pack- 
age  characteristics.  The  invention  overcomes this  problem  by 
passing  the  yarn  over  a  dancer  roll  (29)  on  its  way  to  the  disc 
(17).  The  dancer  roll is  mounted  on  a  spring  balancing  means 
(31)  which  allows  it to  move  towards  and  away  from  the  disc. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  v e r t i c a l l y   m o u n t e d  

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

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

As  u s e d   h e r e i n   t h e   t e r m   " h i g h   s p e e d   w i n d i n g "   m e a n s  

w i n d i n g   a t   a  y a r n   s p e e d   i n   t h e   r a n g e   of  f r o m   a t   l e a s t   3 0 0  

m e t e r s   p e r   m i n u t e   to   a b o u t   1000   m e t e r s   p e r  m i n u t e .   T h e  

t e r m   " h e l i x   a n g l e "   m e a n s   t h e   a c u t e   a n g l e   b e t w e e n   t h e   h e l i x  

or  c o n v o l u t i o n   of   t h e   y a r n   and   a  d i a m e t r i c a l   p l a n e   i n t e r -  

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

S e v e r a l   w i n d i n g   d e v i c e s   known  in   t h e   a r t   u t i l i z e  

a  r e l a t i v e l y   low  s p e e d   y a r n   t r a v e r s i n g   means   w h i c h   h a s   a  

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

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

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

y a r n   i s   l a i d   down  on  t h e   p a c k a g e   a t   a  s m a l l   h e l i x   a n g l e  

b e c a u s e   of  a  h i g h   y a r n   s p e e d   to   t r a v e r s e   s p e e d   r a t i o .   As  

a  c o n s e q u e n c e   of  t h e   s m a l l   h e l i x   a n g l e ,   t h e   y a r n   p a c k a g e  

so  p r o d u c e d   t e n d s   to  e x h i b i t   p o o r   y a r n   t a k e - o f f   c h a r a c t e r -  

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

due  to   s l o u g h i n g   of   t h e   y a r n   t h e r e f r o m   c a u s e d   by  i n a d e q u a t e  

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

p a c k a g e   b o d y .  

U . S .   P a t e n t   No .4   085  903  d i s c l o s e s   a  y a r n   w i n d i n g  

d e v i c e   f o r   f a l s e   t w i s t   t e x t u r e d   y a r n s ,   i . e .   e x t e n s i b l e  

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

d r i v e n   by  s u r f a c e   c o n t a c t   w i t h   a  d r i v e n   r o l l e r .   An  

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



g r o o v e   is   p o s i t i o n e d   on  a  r e c i p r o c a t i n g   t r a v e r s e   m e a n s   w h i c h  

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

p a c k a g e   as  y a r n   i s   wound  t h e r e o n .   The  r o t a t i o n   of  t h e   d i s c  

a b o u t   i t s   e c c e n t r i c   a x i s   c a u s e d   by  t h e   y a r n   t r a v e l l i n g   i n  

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

p a t t e r n   to  t h e   y a r n   b e i n g   l a i d   down  on  t h e   p a c k a g e   t h u s  

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

y a r n   on  t h e   p a c k a g e .   The  p r e s e n c e   of  t h e   s i n u s o i d a l   p a t t e r n  

and  t h e   s u b s t a n t i a l   h e l i x   a n g l e   i m p r o v e s   t h e   t a k e - o f f  

c h a r a c t e r i s t i c s   of   t h e   y a r n   and  a l s o   e n s u r e s   good   c o h e s i o n  

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

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

t h e   p a c k a g e   e n d s   i n t o   t h e   p a c k a g e   b o d y .  

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

m e n t i o n e d   U . S .   P a t e n t   4  0 8 5   903  i s   v e r y   s a t i s f a c t o r y   w h e r e  

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

o t h e r   e x t e n s i b l e   y a r n .   H o w e v e r ,   t h e   w i n d i n g   d e v i c e   o f  

U . S .   P a t e n t   4  085  903 ,   w h e r e   e m p l o y e d   f o r   h i g h   s p e e d  

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

s u c h   a  y a r n   p r o d u c e d   by  an  a i r   j e t   t e x t u r i n g   d e v i c e ,   h a s  

t h e   d i s a d v a n t a g e s   of  h i g h   w i n d i n g   t e n s i o n   p e a k s   and   t h a t  

a t   c e r t a i n   p o s i t i o n s   of  t h e   r e c i p r o c a t i n g   t r a v e r s e   m e a n s  

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

s l o w   down  a t   t h e   p o i n t   w h e r e   t h e   y a r n   p a t h   a r o u n d   t h e   p e r i -  

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

s h o r t e s t   l e n g t h .   T h i s   s l o w i n g   down  of  t h e   d i s c   r o t a t i o n ,  

w h i c h   i s   b e l i e v e d   to  be  due  to  t h e   i n a b i l i t y   of  t h e   s u b -  

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

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



g r o o v e   of  t h e   d i s c ,   c a u s e s   u n a c c e p t a b l e   y a r n   p a c k a g e  

c h a r a c t e r i s t i c s .  

I t   ha s   now  b e e n   f o u n d   t h a t   t h e   a b o v e   d i s a d v a n t a g e  

may  be  o v e r c o m e   and   n o n - e x t e n s i b l e   y a r n   may  be  wound   a t  

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

of   a  d a n c e r   r o l l   p r i o r   to   t h e   e c c e n t r i c a l l y   m o u n t e d   r o t a t -  

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

to   move  t o w a r d   and  away  f r o m   t h e   e c c e n t r i c a l l y   m o u n t e d   d i s c  

as  t h e   d a n c e r   r o l l   and   t h e   d i s c   a r e   r o t a t e d   by  t h e   t r a v e l -  

l i n g   y a r n .  

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

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

b e i n g   d r i v e n   and  r o t a t a b l y   m o u n t e d   on  a  f r a m e   in   a  v e r t i c a l  

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

r o l l e r ;   a  s u b s t a n t i a l l y   h o r i z o n t a l   l a y r a i l ;   m e a n s   f o r  

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

an  L - s h a p e d   arm  r o t a t a b l y   m o u n t e d   to  t h e   l a y r a i l   a t   t h e  

e l b o w   of  t h e   arm;  a  r o t a t a b l e   d i s c   h a v i n g   a  p e r i p h e r a l  

g r o o v e   e c c e n t r i c a l l y   m o u n t e d   to   one  end  of  t h e   a rm,   t h e  

d i s c   and  t h e   arm  b e i i g   c o p l a n a r ;   a  g u i d e   m e a n s   e x t e n d i n g  

s u b s t a n t i a l l y   t h e   l e n g t h   of   t h e   p a c k a g e ,   t h e   o t h e r   end  o f  

s a i d   L - s h a p e d   arm  b e i n g   s l i d a b l y   c o n n e c t e d   to  t h e   g u i d e  

m e a n s ,   t h e   d i s c   b e i n g   a d a p t e d   to  be  r o t a t e d   by  y a r n  

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

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

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

a x i s   to  t h e   f r a m e   by  a  s p r i n g   b a l a n c i n g   m e a n s ,   t h e   d a n c e r  

r o l l   b e i n g   a d a p t e d   to   be  r o t a t e d   by  y a r n   t r a v e l l i n g   in   t h e  

p e r i p h e r a l   g r o o v e   of   t h e   r o l l   on  i t s   way  to  t h e   r o t a t a b l e  



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

t h e   d a n c e r   r o l l   to  move  t o w a r d s   and   away  f r o m   t h e   r o t a t a b l e  

d i s c   as  t h e   d a n c e r   r o l l   and  t h e   r o t a t a b l e   d i s c   a r e   r o t a t e d  

by  t r a v e l l i n g   y a r n .  

In  one  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   t h e  

s p r i n g   b a l a n c i n g   m e a n s   c o m p r i s e s   a t   l e a s t   one   l e a f   s p r i n g  

a t t a c h e d   a t   one  of  i t s   e n d s   to   t h e   f r a m e   and  a t   t h e   o t h e r  

to   an  a x l e   of  t h e   d a n c e r   r o l l .  

In   a n o t h e r   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  

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

p o s i t i o n e d   on  e a c h   s i d e   of   t h e   d a n c e r   r o l l .  

In   y e t   a n o t h e r   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  

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

s u p p o r t   arm  a t t a c h e d   a t   one   of   i t s   e n d s   to   t h e   f r a m e   a n d  

a t   t h e   o t h e r   to  an  a x l e   of   t h e   d a n c e r   r o l l .  

In  y e t   a n o t h e r   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  

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

In   a  f u r t h e r   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  

t h e   s u p p o r t   arm  i s   a c t u a t e d   by  an  e x t e n s i o n   c o i l   s p r i n g .  

In   a  s t i l l   f u r t h e r   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   t h e   s u p p o r t   arm  i s   a c t u a t e d   by  a  c o m p r e s s i o n   s p r i n g .  

E m b o d i m e n t s   of   t h e   i n v e n t i o n   w i l l   be  d e s c r i b e d   i n  

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

i n   w h i c h  :  

F i g .   1  i s   a  s c h e m a t i c   v i e w   of   one  e m b o d i m e n t   o f  

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

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

d i a m e t e r   i n c r e a s e s ,   by  m e a n s   of  a  m e c h a n i c a l   l i n k a g e   ( i n -  

c l u d i n g   a  U - t r a c k   g u i d e   m e a n s )   w h i c h   s e n s e s   t h e   p a c k a g e  

b u i l d   u p ;  



F i g .   2  is  a  f r a g m e n t a r y   v i e w   of  t h e   e m b o d i m e n t  

of  F i g .   1  s h o w i n g   t h e   U - t r a c k   in   p o s i t i o n   f o r   m a x i m u m  

s t r o k e   w i t h   t h e   l a y r a i l   and  t h e   e c c e n t r i c a l l y   m o u n t e d   r o t -  

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

t h e i r   h i g h e s t   and  l o w e s t   p o s i t i o n s ;  

F i g .   3  i s   a  f r a g m e n t a r y   v i e w   of  t h e   e m b o d i m e n t   o f  

F i g .   1  s h o w i n g   t h e   U - t r a c k   in   p o s i t i o n   f o r   m i n i m u m   s t r o k e  

w i t h   t h e   l a y r a i l   and  t h e   e c c e n t r i c a l l y   m o u n t e d   r o t a t a b l e  

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

t h e i r   h i g h e s t   and  t h e i r   l o w e s t   p o s i t i o n s ;  

F i g .   4  i s   a  f r a g m e n t a r y   v i e w   of  t h e   e m b o d i m e n t   o f  

F i g .   1  s h o w i n g   t h e   c h a n g e   i n   p o s i t i o n   of   t h e   d a n c e r   r o l l  

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

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

e c c e n t r i c a l l y   m o u n t e d   r o t a t a b l e   d i s c ;  

F i g .   5  is   a  s c h e m a t i c   v i e w   of  an  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   s h o w i n g   an  a l t e r n a t i v e   to  t h e   s p r i n g  

b a l a n c i n g   m e a n s   d e p i c t e d   i n   F i g .   4 ;  

F i g .   6  i s   a  s c h e m a t i c   v i e w   of  an  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   s h o w i n g   a n o t h e r   a l t e r n a t i v e   to  t h e   s p r i n g  

b a l a n c i n g   means   d e p i c t e d   i n   F i g .   4;  a n d  

F i g .   7  i s   a  s c h e m a t i c   v i e w   of  an  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   s h o w i n g   y e t   a n o t h e r   a l t e r n a t i v e   to  t h e  

s p r i n g   b a l a n c i n g   means   of   F i g .   4 .  

In  t h e   d r a w i n g s ,   F i g .   1  shows  a  y a r n   t u b e   10  o n  

w h i c h   a  p a c k a g e   11  i s   b u i l t   d u r i n g   w i n d i n g .   The  y a r n   t u b e  

10  i s   c a r r i e d   by  c h u c k   a rms   12  and  13  w h i c h   a r e   m o u n t e d   o n  

s h a f t   14.   S h a f t   14  i s   r o t a t a b l y   m o u n t e d   s u c h   t h a t   c h u c k  

arms  12  and   13  can   r o t a t e   a b o u t   i t s   a x i s   as  t h e   p a c k a g e  

d i a m e t e r   i n c r e a s e s .  



The  p a c k a g e   11  i s   d r i v e n   a t   a  h i g h   c o n s t a n t   p e r i -  

p h e r a l   s p e e d   by  a  f r i c t i o n   r o l l e r   15  a g a i n s t   w h i c h   i t   i s  

h e l d   by  m e a n s   d e s c r i b e d   h e r e i n a f t e r .   The  f r i c t i o n   r o l l e r  

15  i s   d r i v e n   by  a  b e l t   ( n o t   s h o w n ) .  

A  t r a v e r s i n g   m e c h a n i s m   16  i s   p r o v i d e d   to   g u i d e   t h e  

y a r n   to   be  wound  o n t o  t h e   s u r f a c e   of  f r i c t i o n   r o l l e r   1 5  

w h i c h   i n   t u r n   l a y s   i t   on  p a c k a g e   11.   T r a v e r s i n g   m e c h a n i s m  

16  ( s e e   a l s o   F i g .   2  and  F i g .   3)  c o m p r i s e s   an  e c c e n t r i c a l l y  

m o u n t e d   r o t a t a b l e   d i s c   17  h a v i n g   a  p e r i p h e r a l   g r o o v e   17A 

a r r a n g e d   on  one  end  of   an  L - s h a p e d   l e v e r   18  by  w h i c h   i t   i s  

r e c i p r o c a t e d   l o n g i t u d i n a l l y   of   t h e   y a r n   t u b e   10 .   The  L -  

s h a p e d   l e v e r   18  i s   r o t a t a b l y   a t t a c h e d   a t   i t s - e l b o w   by  a  p i n  

19  to   a  l a y r a i l   20  w h i c h   e x t e n d s   o v e r   t h e   e n t i r e   l e n g t h   o f  

a  w i n d i n g   m a c h i n e   and   i s   common  t o   a l l   of  t h e   L - s h a p e d  

l e v e r s   on  one  s i d e   of   t h e   m a c h i n e .   L a y r a i l   20  i s   d r i v e n  

w i t h   r e s p e c t   to   m a c h i n e   f r a m e   21  to   r e c i p r o c a t e   l o n g i t u d i -  

n a l l y   of  t h e   y a r n   t u b e   10  a t   a  c o n s t a n t   s t r o k e   l e n g t h .  

A r r a n g e d   on  t h e   o t h e r   end  of   L - s h a p e d   l e v e r   18  i s  

a  s l i d e   b l o c k   22  w h i c h   i s   g u i d e d   in   a  g u i d e   m e a n s ,   d e p i c t e d  

in   t h i s   e m b o d i m e n t   as  a  U - t r a c k   23,  in   s u c h   a  way  t h a t ,  

d u r i n g   t h e   r e c i p r o c a t i o n   of  l a y r a i l   20,  i t   can   s l i d e   to   a n d  

f r o   in   i t .   U - t r a c k   23  i s   p i v o t a b l y   m o u n t e d   to  f r a m e   21  b y  

p i n   24.   An  arm  25  i s   r i g i d l y  a t t a c h e d   to  a  m i d p o i n t   of   U-  

t r a c k   23  and   e x t e n d s   t h e r e f r o m   n o r m a l l y   to  t h e   a x i s   of   p i n  

24.   A  mid  p o i n t   of   arm  25  i s   e n g a g e d   by  a  s p r i n g   26  a n c h o r e d  

in   t h e   m a c h i n e   f r a m e   21.  The  f r e e   end  of  arm  25  i s   c o n -  

n e c t e d   by  c a b l e   ( o r   c h a i n )   27  o v e r   a  c h a n g e - o f - d i r e c t i o n  

r o l l   28  to   t h e   s i d e   of   c h u c k   arm  13.   W i t h   t h i s   a r r a n g e m e n t ,  

s p r i n g   26  a t t e m p t s   to   r o t a t e   U - t r a c k   23  ( c l o c k w i s e )   a b o u t  



p i n   24,  w h i c h   in  t u r n   ( v i a   c a b l e   27)  p u l l s   on  chuch  arm  13  

and  h e n c e  h o l d s   p a c k a g e   11  f i r m l y   a g a i n s t   f r i c t i o n   r o l l e r  

1 5 .  

A  d a n c e r   r o l l   29  h a v i n g   p e r i p h e r a l   g r o o v e   29A 

( s e e   a l s o   F i g . 4 )   i s   p r o v i d e d   u p s t r e a m   of  e c c e n t r i c a l l y  

m o u n t e d   r o t a t a b l e   d i s c   17.  D a n c e r   r o l l   29  is  a x i a l l y  

m o u n t e d   on  a x l e   30  to  f r a m e   21  by  a  s p r i n g   b a l a n c i n g   m e a n s  

31.   In  t he   e m b o d i m e n t   of  F i g .   1  a n d  F i g .   4,  s p r i n g   b a l a n c -  

i ng   means   31  is   d e p i c t e d   as  a  p a i r   of  l e a f   s p r i n g s   32  

p o s i t i o n e d   one  on  e a c h   s i d e   of  d a n c e r   r o l l   29.  One  end  o f  

e a c h   l e a f   s p r i n g   32  i s   a t t a c h e d   to  a x l e   30  and  the   o t h e r  

end  of  e a c h   l e a f   s p r i n g   32  is   a t t a c h e d   v i a   c l a m p i n g   s u p p o r t  

33  to  f r a m e   2 1 .  

Some  v a r i a t i o n s   of  s p r i n g   b a l a n c i n g   means  31  a r e  

shown  in  F i g .   5  to  F i g .   7  i n c l u s i v e .   In  F i g .   5  one  end  o f  

a  s u p p o r t   arm  34  i s   a t t a c h e d   to  a x l e   30  and  the   o t h e r   e n d  

of  s u p p o r t   arm  34  is   p i v c t a b l y   m o u n t e d   to  f rame  21  by  p i n  

35.   A  t o r s i o n   s p r i n g   37  u r g e s   s u p p o r t   arm  34  t o w a r d s   s t o p  

36  w h i c h   k e e p s   s u p p o r t   arm  34  f rom  r o t a t i n g   c o u n t e r   c l o c k -  

w i s e   b e y o n d   i t s   o p e r a t i n g   p o s i t i o n .   The  e m b o d i m e n t   s h o w n  

in  F i g .   6  is   t he   same  as  t h a t   of  F i g .   5  e x c e p t   t h a t   an  e x -  

t e n s i o n   s p r i n g   37A  r e p l a c e s   t o r s i o n   s p r i n g   37.  In  F i g .   7 ,  

one  end  of  a  s u p p o r t   arm  34A  is   a t t a c h e d   to  a x l e   30  and  t h e  

o t h e r   end  of  s u p p o r t   arm  34A  is  a t t a c h e d   to  a  c o m p r e s s i o n  

s p r i n g   37B  p o s i t i o n e d   in  a  h o u s i n g   38.  H o u s i n g   38  i s  

a t t a c h e d   to  f r a m e   21  v i a   s u p p o r t   b r a c k e t   390 

In  o p e r a t i o n ,   y a r n   Y  p r e f e r a b l y   s u b s t a n t i a l l y   n o n -  

e x t e n s i b l e   a i r   j e t   t e x t u r e d   y a r n ,   f o r   e x a m p l e   such   y a r n  

o b t a i n e d   d i r e c t l y   f rom  an  a i r   j e t   t e x t u r i n g   p r o c e s s ,  



t r a v e l s   p a r t   way  a r o u n d   d a n c e r   r o l l   29  in   p e r i p h e r a l   g r o o v e  

29A,  p a r t   way  a r o u n d   e c c e n t r i c a l l y   m o u n t e d   r o t a t a b l e   d i s c  

17,  in   p e r i p h e r a l   g r o o v e   17A,  p a r t   way  a r o u n d   f r i c t i o n   r o l l  

15  and  i s   wound   up  on  y a r n   t u b e   10  as  a  p a c k a g e   11.   S p r i n g  

26  a c t i n g   v i a   arm  25 ,   c a b l e   27  and  c h u c k   a rm  13  h o l d s   p a c k -  

age   11  a g a i n s t   f r i c t i o n   r o l l e r   15  w h i c h   i s   r o t a t a b l y   d r i v e n  

a t   c o n s t a n t   s p e e d .  

At  t h e   b e g i n n i n g  o f   p a c k a g e   f o r m a t i o n ,   y a r n   t u b e  

10  t o u c h e s   f r i c t i o n   r o l l e r   15.  W i t h   t h e   y a r n   t u b e   i n   t h i s  

p o s i t i o n ,   s p r i n g   26  a c t i n g   t h r o u g h   arm  25  p i v o t s   U - t r a c k   2 3  

c l o c k w i s e   a b o u t   p i n   24  to   t h e   p o s i t i o n   shown   i n   F i g .   2 .  

W i t h   U - t r a c k   23  i n   t h i s   p o s i t i o n ,   t h e   r e c i p r o c a t i o n   of   l a y -  

r a i l   20  a t   c o n s t a n t   s t r o k e   l e n g t h   c a u s e s   s l i d e   b l o c k   2 2  

a r r a n g e d   a t   one  end  of   L - s h a p e d   l e v e r   18  to   s l i d e   to   a n d  

f r o   i n   U - t r a c k   23.  As  t h i s   m o t i o n   o c c u r s ,   L - s h a p e d   l e v e r  

18  r o t a t e s   on  p i n   19  s u c h   t h a t   e c c e n t r i c a l l y   m o u n t e d   r o t a t -  

a b l e   d i s c   17,   a r r a n g e d   a t   t h e   o t h e r   end  of  L - s h a p e d   l e v e r  

18,  p e r f o r m s   a  y a r n   w i n d i n g   s t r o k e   of  maximum  l e n g t h .  

As  t h e   s u b s t a n t i a l l y   n o n - e x t e n s i b l e   y a r n   Y  t r a v e l s  

a r o u n d   r o t a t a b l e   d i s c   17  i n   p e r i p h e r a l   g r o o v e   17A,  i t   r o t -  

a t e s   d i s c   17  a b o u t   i t s   e c c e n t r i c   a x i s   and  c a u s e s   t h e   y a r n  

to  be  l a i d   down  on  p a c k a g e   11  i n   a  s i n u s o i d a l   p a t t e r n .  

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

f rom  t h e   e n d s   of  p a c k a g e   11  by  e n s u r i n g   good   c o h e s i o n   b e -  

t w e e n   t h e   y a r n   a t   t h e   e n d s   of  t h e   p a c k a g e   and  t h e   p a c k a g e  

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

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

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

p a c k a g e   b o d y .   The  p r e s e n c e   of  d a n c e r   r o l l   29  t e n d s   t o  



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

17,  w h i c h   m i g h t   o t h e r w i s e   o c c u r   f r e q u e n t l y   in   w i n d i n g   s u b -  

s t a n t i a l l y   n o n - e x t e n s i b l e   y a r n   Y,  a t   t h e   p o i n t   w h e r e   t h e  

p a t h   of   y a r n   Y  a r o u n d   p e r i p h e r a l   g r o o v e   17A  i s   a t   i t s  

s h o r t e s t   d i s t a n c e   ( s e e   F i g .   4 ) .   D a n c e r   r o l l   29  d o e s   t h i s  

in   t h e   f o l l o w i n g   m a n n e r .   In  F i g .   4,  t h e   e c c e n t r i c a l l y  

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

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

s h o r t e s t   l e n g t h   by  t h e   s o l i d   o u t l i n e   17.   When  t h e   d i s c   17  i s  

in   t h i s   p o s i t i o n ,   l e a f   s p r i n g s   32  to  w h i c h   d a n c e r   r o l l   2 9  

i s   m o u n t e d   on  a x l e   30  e x t e n d   s u b s t a n t i a l l y   s t r a i g h t   o u t  

f r o m   c l a m p i n g   s u p p o r t   33.   The  p a t h   of  t h e   n o n - e x t e n s i b l e  

y a r n   a r o u n d   p e r i p h e r a l   g r o o v e   29A  of  d a n c e r   r o l l   29  a n d  

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

17  i s   shown  by  s o l i d   l i n e   Y.  As  t h e   r o t a t a b l e   d i s c   r o t a t e s  

a b o u t   i t s   e c c e n t r i c   a x i s ,   i t   moves   t o w a r d s   a  p o s i t i o n   w h e r e  

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

g r e a t e s t   l e n g t h   d e p i c t e d   i n   F i g .  4   by  t h e   d o t t e d   l i n e   1 7 ' .  

As  t h e   r o t a t a b l e   d i s c   moves   t o w a r d s   p o s i t i o n   1 7 ' ,   i t   b e -  

g i n s   to   i n c r e a s e   the  t e n s i o n   on  t h e   n o n - e x t e n s i b l e   y a r n   d u e  

to  t h e   i n c r e a s i n g   l e n g t h   o f   t h e   y a r n   p a t h .   H o w e v e r ,   a s  

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

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

by  d o t t e d   o u t l i n e   32'   t h e r e b y   c a r r y i n g   t h e   d a n c e r   r o l l   t o -  

w a r d s   a  p o s i t i o n   shown  by  d o t t e d   o u t l i n e   2 9 ' .   The  n e w  

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

29A'  of  d a n c e r   r o l l  2 9 '   and  a r o u n d   p e r i p h e r a l   g r o o v e   1 7 A '  

of  e c c e n t r i c a l l y   m o u n t e d   d i s c   17 '   i s   shown  by  d o t t e d   l i n e  

Y ' .   I t   may  be  o b s e r v e d   f r o m   F i g .   4,  t h a t   t h e   l e n g t h   o f  



t h e   y a r n   p a t h s   shown   by  s o l i d   l i n e   Y  and  d o t t e d   l i n e   Y '  

a r e   s u b s t a n t i a l l y   t h e   s a m e .   S i n c e   t he   l e n g t h   of  t h e   y a r n  

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

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

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

r o t a t i o n   of   t h e   r o t a t a b l e   d i s c   17  d u r i n g   t h e   w i n d i n g   o f  

s u b s t a n t i a l l y   n o n - e x t e n s i b l e   y a r n   e . g .   a i r   j e t - t e x t u r e d  

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

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

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   l e n g t h   a n d / o r   t h e  

t h i c k n e s s  o f   l e a f   s p r i n g s   32  may  be  v a r i e d   d e p e n d i n g   on  t h e  

d t e x   of   t h e  s u b s t a n t i a l l y   n o n - e x t e n s i b l e   y a r n   Y  and  t h e  

w i n d   up  t e n s i o n .  

R e f e r r i n g   a g a i n   to   F i g .   1.  as  t h e   d i a m e t e r   o f  p a c k -  

age   11  i n c r e a s e s ,   c h u c k  a r m  1 3   moves  i n   a  c l o c k w i s e   d i r e c t i o n  

and  v i a   c a b l e   2 7  a n d   arm  25,   p i v o t s   U - t r a c k   23  c o u n t e r  

c l o c k w i s e   a b o u t   p i n   24 ,   a g a i n s t   t he   p u l l   of  s p r i n g   2 6 ,  

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

U - t r a c k   23  is  in  t h e   p o s i t i o n   s h o w n  i n   F i g .   3.  W i t h   U - t r a c k  

23  i n   t h i s  p o s i t i o n ,   t h e   r e c i p r o c a t i o n   of  l a y r a i l   20  a t  

c o n s t a n t   s t r o k e   l e n g t h  c a u s e s   s l i d e  b l o c k   22  a r r a n g e d   a t  

o n e  e n d   of  L - s h a p e d   l e v e r   1 8  t o   s l i d e  t o   and  f r o   i n   U -  

t r a c k   23.  As  t h i s   m o t i o n   o c c u r s .   L - s h a p e d  l e v e r   18  r o t a t e s  

on  p i n   19  s u c h   t h a t   e c c e n t r i c a l l y   c o u n t e d  r o t a t a b l e   d i s c   1 7 ,  

a r r a n g e d   a t   t he   o t h e r   end  of  L - s h a p e d   l e v e r   18,  p e r f o r m s   a  

y a r n   w i n d i n g   s t r o k e   of   m i n i m u m   l e n g t h .   Thus  a  c o n i c a l   e n d e d  

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

e q u i v a l e n t   t o  t h e   m a x i m u m   y a r n  w i n d i n g   s t r o k e   and  a  l e n g t h  

a t   i t s  o u t e r   s u r f a c e   e q u i v a l e n t   to  the   m in imum  y a r n   w i n d i n g  

s t r o k e   of  t h e   e c c e n t r i c a l l y   m o u n t e d   r o t a t a b l e  d i s c   1 7 .  



M e c h a n i s m s   f o r   p i v o t i n g   U - t r a c k   23  a b o u t   p i n   24  a s  

t h e   d i a m e t e r   of  t h e   p a c k a g e   11  i n c r e a s e s   o t h e r   t h a n   t h a t  

shown   in   F i g .   1  a r e   d e p i c t e d   i n   F i g .   1  and  F i g .   4  of   t h e  

a f o r e m e n t i o n e d   U .S .   P a t e n t   4  085  9 0 3 .  

The  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   by  t h e   f o l l o w -  

i n g   e x a m p l e s .  

EXAMPLE  1 .  

A  1055  d t e x  -   136  f i l a m e n t   n y l o n   66  a i r   j e t   t e x t u r e d  

y a r n   was  f e d   d i r e c t l y   f rom  an  a i r   j e t   t e x t u r i n g   p r o c e s s  

and   wound   up  on  p a c k a g e s .   The  a i r   j e t   t e x t u r e d   y a r n   w a s  

s u b s t a n t i a l l y   n o n - e x t e n s i b l e .   The  a p p a r a t u s   u s e d   to  w i n d  

t h e   y a r n   was  s i m i l a r   to   t h a t   shown  in   F i g .   1  and  d e s c r i b e d  

h e r e i n b e f o r e .   The  e c c e n t r i c a l l y   m o u n t e d   r o t a t a b l e   d i s c   17 

was  4 . 4 5   cm  in   d i a m e t e r   and   m o u n t e d   1 . 2 7   cm  f rom  i t s   c e n t r e .  

D a n c e r   r o l l   29,  w h i c h   was  made  f r o m   n y l o n   and  l i g h t   i n  

w e i g h t ,   was  2 .5   cm  in  d i a m e t e r .   The  u n s u p p o r t e d   l e n g t h   o f  

l e a f   s p r i n g s   32  to  a x l e   30  of  d a n c e r   r o l l   29  was  4 . 9   c m .  

As  i n   i n d i c a t i o n   of  t h e   s t i f f n e s s   of  l e a f   s p r i n g s   32,   a  

w e i g h t   of  715  g  ( 7 . 0   n e w t o n s )   a c t i n g   on  a x l e   30  was  s u f f -  

i c i e n t   to  d e f l e c t   l e a f   s p r i n g s   32  s u c h   t h a t   d a n c e r   r o l l   29 

moved   0 . 6 1   cm  t o w a r d s   e c c e n t r i c a l l y   m o u n t e d   r o t a t a b l e   d i s c  

17  ( w i t h   a  w e i g h t   of  1860  g  ( 1 8 . 1 5   n e w t o n s )   d a n c e r   r o l l   29  

was  moved   1 . 6 0   cm) .   The  a i r   j e t   t e x t u r e d   y a r n   was  f e d   f r o m  

t h e   a i r   j e t   t e x t u r i n g   p r o c e s s   a t   a  s p e e d   of  340  m e t e r s / m i n  

and  was  wound  up  on  p a c k a g e s   a t   a  s p e e d   of  355  m e t e r s / m i n .  

The  l a y r a i l   c y c l e   of  l a y r a i l   20  was  41  s e c o n d s   and  t h e   l a y -  

r a i l   s t r o k e   l e n g t h   was  2 9 . 2   cm.  T h e r e f o r e   t h e   y a r n   s p e e d  

to  t r a v e r s e   s p e e d   r a t i o   was  4 1 5 : 1 .   T h r e e   y a r n   p a c k a g e s  

w e r e   wound   on  p a p e r   t u b e s   h a v i n g   a  d i a m e t e r   of  1 0 . 5   cm 



and  a  l e n g t h   of  3 4 . 3   cm.  The  t a p e r   a n g l e   of  t h e   c o n i c a l  

e n d s   of  e a c h   p a c k a g e   was  3 3 ° .   An  e x a m i n a t i o n   of  t h e   t h r e e  

y a r n   p a c k a g e s   i n d i c a t e d   t h a t :   (1)   t h e   y a r n   a t   b o t h   e n d s  

of   e a c h   p a c k a g e   was  f i r m l y   l o c k e d   i n t o   t h e   p a c k a g e   b o d y ;   a n d  

(2 )   t h e   c o n i c a l   e n d s   of  a l l   t h r e e   p a c k a g e s   e x h i b i t e d   n o  

t e n d e n c y   f o r   y a r n   to  s l o u g h   t h e r e f r o m .  

EXAMPLE  I I .  

A  1060  d t e x  -   136  f i l a m e n t   n y l o n   66  a i r   j e t   t e x t -  

u r e d   y a r n   was  f e d   d i r e c t l y   f rom  an  a i r   j e t   t e x t u r i n g   p r o c e s s  

and   wound   up  on  p a c k a g e s .   The  a p p a r a t u s   u s e d   to  w i n d   t h e  

y a r n   was  s i m i l a r   to  t h a t   shown  i n   F i g .   1  and   d e s c r i b e d  

h e r e i n a b o v e   e x c e p t   t h a t :   (1)   t h e   e c c e n t r i c a l l y   m o u n t e d  

r o t a t a b l e   d i s c   17  was  r e p l a c e d   by  an  a x i a l l y   m o u n t e d   d i s c ;  

a n d   (2 )   no  d a n c e r   r o l l   29  and   no  s p r i n g   b a l a n c i n g   means   3 1  

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

of  t h e   e c c e n t r i c a l l y   m o u n t e d   d i s c   17 .   The  a i r   j e t   t e x t u r e d  

y a r n   was  f e d   f rom  t h e   a i r   j e t   t e x t u r i n g   p r o c e s s   a t   a  s p e e d  

of  340  m e t e r s / m i n   and   wound   up  on  p a c k a g e s   a t   a  s p e e d   o f  

355  m e t e r s / m i n .   The  l a y r a i l   c y c l e  o f   l a y r a i l   20  was  4 1  

s e c o n d s   and   t h e   l a y r a i l   s t r o k e   l e n g t h   was  2 9 . 2   cm.  T h e r e -  

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

4 1 5 : 1 .   N i n e   y a r n   p a c k a g e s   w e r e   wound   on  p a p e r   t u b e s   h a v i n g  

t h e   same  d i m e n s i o n s   and   w i t h   c o n i c a l   e n d s   h a v i n g   t h e   s a m e  

t a p e r   a n g l e   as  f o r   t h e   y a r n   p a c k a g e s   o f   E x a m p l e   I .   An 

e x a m i n a t i o n   of  t h e   n i n e   p a c k a g e s   i n d i c a t e d   t h a t :   (1)   a  

n u m b e r   of  y a r n   c o n v o l u t i o n s   had  f a l l e n   l o o s e   f rom  t h e  

b o t t o m   c o n i c a l   end  of   s e v e r a l   p a c k a g e s ;   and  (2 )   b o t h  

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

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



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

a t   t h e   a b o v e   h i g h   y a r n   s p e e d   to  t r a v e r s e   s p e e d   r a t i o   on  a  

w i n d e r   w i t h o u t   t h e   e c c e n t r i c a l l y   m o u n t e d   r o t a t a b l e   d i s c   1 7 ,  

a r e   u n s a t i s f a c t o r y .  

EXAMPLE  I I I  

A  645  d t e x  -   102  f i l a m e n t   p o l y e s t e r   a i r   j e t   t e x t u r e d  

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

wound  on  p a c k a g e s .   The  a p p a r a t u s   was  t h e   same  as  t h a t  

d e s c r i b e d   i n   E x a m p l e   I .   The  a i r   j e t   t e x t u r e d   y a r n   was  f e d  

f r o m   t h e   a i r   j e t   t e x t u r i n g   p r o c e s s   a t   a  s p e e d   of  3 3 6  

m e t e r s / m i n   and  wound  up  on  p a c k a g e s   a t   a  s p e e d   346  m e t e r s /  

m i n .   S e v e r a l   y a r n   p a c k a g e s   w e r e   wound  up  s i m i l a r   to   t h o s e  

p r o d u c e d   in   E x a m p l e   I .   The  c o n i c a l   ends   of  e a c h   of  t h e s e  

p a c k a g e s   e x h i b i t e d   t h e   same  good   p a c k a g e   s t a b i l i t y   i . e .   n o  

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

p a c k a g e s   of  E x a m p l e   I .  

A f t e r   t h e   w i n d i n g   of  t h e   a b o v e   p a c k a g e ,   in   o r d e r   t o  

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

a p p a r a t u s ,   t h e   p o s i t i o n   of  a x l e   30  of  d a n c e r   r o l l   29  w a s  

s u d d e n l y   f i x e d   w h i l e   t h e   w i n d e r   was  in   o p e r a t i o n .   T h i s  

m e a n t   t h a t   t h e   d a n c e r   r o l l   29  c o u l d   n o t   move  t o w a r d s   e c c e n -  

t r i c a l l y   m o u n t e d   r o t a t a b l e   d i s c   17  e a c h   t i m e   t h e r e   was  a n  

i n c r e a s e   in   y a r n   t e n s i o n .   As  s o o n   as  t h e   p o s i t i o n   of  a x l e  

3 0  w a s   f i x e d   t he   L - s h a p e d   l e v e r   18  (on   w h i c h   e c c e n t r i c a l l y  

m o u n t e d   r o t a t a b l e   d i s c   17  was  m o u n t e d )   b e g a n   to  v i b r a t e  

e x c e s s i v e l y   due  to  y a r n   t e n s i o n   p e a k s   w h i c h   o c c u r r e d   o n  

e a c h   r e v o l u t i o n   of  e c c e n t r i c a l l y   m o u n t e d   d i s c   17.  W h e n  

l a y r a i l   20  r e a c h e d   t h e   t o p   of  i t s   s t r o k e ,   e c c e n t r i c a l l y  

m o u n t e d   r o t a t a b l e   d i s c   17  s l o w e d   down  and  r a p i d l y   came  t o  



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

in  o r d e r   to   a v o i d   d a m a g e   to  t h e   t h e n   s t a t i o n a r y   e c c e n t r i c -  

a l l y   m o u n t e d   r o t a t a b l e   d i s c   1 7 .  

T h i s   l a t t e r   e x p e r i m e n t   i n d i c a t e s   t h a t   i f   t h e   d a n c e r  

r o l l   29  and   l e a f   s p r i n g s   32  a r e   o m i t t e d   f r o m   t h e   a p p a r a t u s  

of  F i g .   1,  t h e   r e m a i n i n g   y a r n   w i n d i n g   a p p a r a t u s   i s   u n s u i t a b l e  

f o r   w i n d i n g   s u b s t a n t i a l l y   n o n - e x t e n s i b l e   y a r n   s u c h   as   a i r  

j e t   t e x t u r e d   y a r n .  



1.  A  y a r n   w i n d i n g   a p p a r a t u s   c o m p r i s i n g   a  f r i c t i o n  

r o l l e r   c a p a b l e   of  b e i n g   d r i v e n   and  r o t a t a b l y   m o u n t e d   on  a  

f r a m e   in   a  v e r t i c a l   p o s i t i o n ;   a  r o t a t a b l e   p a c k a g e   i n  

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

z o n t a l   l a y r a i l ;   means   f o r   r e c i p r o c a t i n g   t h e   l a y r a i l  

l o n g i t u d i n a l l y   of  t h e   p a c k a g e ;   an  L - s h a p e d   a rm  r o t a t a b l y  

m o u n t e d   to   t h e   l a y r a i l   a t   t h e   e l b o w   of  t h e   a rm;   a  r o t a t a b l e  

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

one  end  of   t h e   a rm,   t h e   d i s c   and   t h e   arm  b e i n g   c o p l a n a r ;  

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

p a c k a g e ,   t h e   o t h e r   end  of  s a i d   L - s h a p e d   a r m  b e i n g   s l i d a b l y  

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

r o t a t e d   by  y a r n   t r a v e l l i n g   in   t h e   p e r i p h e r a l   g r o o v e   of  t h e  

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

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

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

t h e   d a n c e r   r o l l   b e i n g   a d a p t e d   t o   be  r o t a t e d   by  y a r n   t r a v -  

e l l i n g   i n   t h e   p e r i p h e r a l   g r o o v e   of   t h e   r o l l   on  i t s   way  t o  

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

a d a p t e d   to   a l l o w   t h e   d a n c e r   r o l l   to   move  t o w a r d s   and   a w a y  

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

d i s c   a r e   r o t a t e d   by  t r a v e l l i n g   y a r n .  

2.  The  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  w h e r e i n   t h e  

s p r i n g   b a l a n c i n g   means   c o m p r i s e s   a t   l e a s t   one  l e a f   s p r i n g  

a t t a c h e d   a t   one  of  i t s   ends   to   t h e   f r a m e   and  a t   t h e   o t h e r  

to  an  a x l e   of  t h e   d a n c e r   r o l l .  



3.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   t h e r e  

a r e   two  l e a f   s p r i n g s ,   one  p o s i t i o n e d   on  e a c h   s i d e   of  t h e  

d a n c e r   r o l l .  

4.  The  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  w h e r e i n   t h e '  

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

arm  a t t a c h e d   a t   one  of  i t s   e n d s   to   t h e   f r a m e   and  a t   t h e  

o t h e r   t o   a n  a x l e   of  t h e   d a n c e r   r o l l .  

5.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   4  w h e r e i n   t h e  

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

6.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   4  w h e r e i n   t h e  

s u p p o r t   a rm  i s   a c t u a t e d   by  an  e x t e n s i o n   c o i l   s p r i n g .  

7.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   4  w h e r e i n   t h e  

s u p p o r t   a rm  i s   a c t u a t e d   by  a  c o m p r e s s i o n   c o i l   s p r i n g .  
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