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(3)  Method  and  apparatus  for  cone  winding  of  yam  f  rem  a  constant  speed  source. 

A  method  and  apparatus  for  winding  yarn  (10)  being 
supplied  from  a  constant  speed  source  directly  onto  a  cone 
(28)  are  disclosed.  The  yarn  passes  from  the  source  to  the 
cone  (28)  via  a  storage  device  (22),  and  the  speed  of  rotation 
of  the  cone  (28)  is  varied  so  as  to  keep  the  amount  of  yarn 
(10)  stored  within  a  predetermined  range.  The  storage  device 
(22)  includes  a  drum  (23)  around  which  the  yarn  (10)  is 
wound  tangentially  and  from  which  the  yarn  (10)  is  removed 
axially.  The  amount  of  yarn  (10)  on  the  drum  (23)  is  sensed, 
and  the  speed  of  rotation  of  the  cone  (28)  varied  accordingly. 





T h i s   i n v e n t i o n   r e l a t e s   to  cone   w i n d i n g   of  y a r n s ,  

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

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

d e v i c e   or   an  a i r   j e t   t e x t u r i n g   d e v i c e .  

B u l k e d   y a r n s   i . e .   y a r n s   w h i c h   c o n t a i n   f i l a m e n t s  

w h i c h   have   b e e n   c r i m p e d   or   l o o p e d   by  c o n v e n t i o n a l   t e x t -  

u r i n g   p r o c e s s e s ,   e . g .   by  f a l s e   t w i s t   t e x t u r i n g ,   s t u f f e r  

box  c r i m p   t e x t u r i n g   or  a i r   j e t   t e x t u r i n g ,   may  be  m a d e  

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

t e r e p h t h a l a t e   or   p o l y p r o p y l e n e .  

In  m o s t   known  p r o c e s s e s   f o r   t he   w i n d i n g   on  c o n e s  

of  b u l k e d   y a r n s ,   t h e   y a r n   is   r e w o u n d   f rom  a n o t h e r   y a r n  

p a c k a g e   o n t o   the   cone   so  t h a t   v a r i a t i o n s   of  t a k e - u p  



s p e e d   b e t w e e n   t h e   n o s e   and  t h e   b a s e   of  t h e   cone   a r e  

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

u n w i n d i n g   f rom  t h e   f i r s t   p a c k a g e .   For   a  n u m b e r   of   y e a r s  

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

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

w i n d i n g   i t   up  d i r e c t l y   on  a  c o n e   w i n d i n g   d e v i c e .  

R e c e n t l y   Z.  W r o c l a w s k i   e t   a l   in   U . S .   P a t e n t   4  019  6 9 1 ,  

i s s u e d   A p r i l   26,  1 9 7 7 ,   d i s c l o s e d   a  m e t h o d   i n   w h i c h   y a r n  

is   fed   a t   a  c o n s t a n t   s p e e d   f r o m   a  w o r k   s t a t i o n   and  i s  

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

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

a t t a c h e d   to  a  s o u r c e   of  v a c u u m .   From  t h e   t r a n s i t   r e c e p t -  

a c l e   t h e   y a r n   i s   wound   o n t o   a  c o n e   a t   a  v a r i a b l e ,  

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

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

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

i s   c o n t r o l l e d   by  d i s p l a c i n g   t h e   c o n e   to  c h a n g e   t h e   p o s i t -  

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

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

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

d e g r e e   of   f i l l i n g   t h e r e i n .   T h i s   m e t h o d   h a s   the   d i s -  

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

e n e r g y   to  m a i n t a i n   c o n t i n u o u s l y   a  v a c u u m   in   the   s u c t i o n  

c h a m b e r   of   t h e   t r a n s i t   r e c e p t a c l e .  

I t   h a 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  

m a y  b e   o v e r c o m e   and  y a r n   f r o m   a  s u b s t a n t i a l l y   c o n s t a n t  

s p e e d   y a r n   s o u r c e   may  be  wound   up  on  a  c o n e   w i n d i n g  

d e v i c e   by  t a k i n g   t h e   y a r n   f r o m   t h e   c o n s t a n t   s p e e d   s o u r c e ;  



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

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

y a r n   wound  t a n g e n t i a l l y   t h e r e o n   and  to  have   t h e   y a r n  

r e m o v e d   a x i a l l y   t h e r e f r o m ;   a n d   f e e d i n g   t h e   y a r n   f r o m   t h e  

y a r n   s t o r a g e   d e v i c e   to   t h e   c o n e   w i n d i n g   d e v i c e .  

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  

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

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

f ed   f rom  the   s u b s t a n t i a l l y   c o n s t a n t   s p e e d   s o u r c e   to  a  

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

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

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

t h e   cone   b e i n g   v a r i e d   in   a c c o r d a n c e   w i t h   t h e   s a i d   a m o u n t  

or   y a r n   s t o r e d   so  as  to  k e e p   t h e   s a i d   a m o u n t   of  y a r n  

s t o r e d   b e t w e e n   a  p r e d e t e r m i n e d   m in imum  and  a  p r e d e t e r m i n e d  

maximum,   and  t h e   c o n e   b e i n g   r o t a t e d   by  f r i c t i o n   c o n t a c t  

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

t a n g e n t i a l   s p e e d   of  r o t a t i o n   by  t h e   cone   r e s u l t s   in   a n  

a v e r a g e   s p e e d   of  t a k e - u p   of   y a r n   by  t he   c o n e   w h i c h   i s  

g r e a t e r   t h a n   t h e   s p e e d   of   t a k e - u p   of  y a r n   by  t h e   y a r n  

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

r o t a t i o n   by  t h e   c o n e   r e s u l t s   in   an  a v e r a g e   s p e e d   of   t a k e -  

up  y a r n   by  t h e   cone   w h i c h   i s   l e s s   t h a n   t h e   s p e e d   of   t a k e -  

up  of  y a r n   by  t he   y a r n   s t o r a g e   d e v i c e ,   c h a r a c t e r i s e d   i n  

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

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

y a r n   wound  t a n g e n t i a l l y   t h e r e o n   in   t he   fo rm  of  y a r n   w r a p s  

and  to  h a v e   y a r n   r e m o v e d   a x i a l l y   t h e r e f r o m ,   and  t h e   y a r n  



i s   wound   t a n g e n t i a l l y   t h e r e o n   and  i s   r e m o v e d   a x i a l l y  

t h e r e f r o m .  

In   an  e m b o d i m e n t   of   t h e   p r o c e s s   o f   t he   p r e s e n t  

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

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

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

t h e   e l e c t r i c   s u p p l y   to  t h e   m o t o r ,   as  f o r   e x a m p l e   a l t e r -  

n a t e l y   s h u t t i n g   o f f   and  t u r n i n g   on  c u r r e n t   to  t h e   m o t o r  

d r i v i n g   t h e   c o n t a c t   d r i v e   r o l l e r ,   or   a l t e r n a t i v e l y  

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

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

In  a n o t h e r   e m b o d i m e n t   of  t h e   p r o c e s s   of  t h e   p r e s -  

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

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

away  f r o m   and  b a c k   to  t h e   s u r f a c e   of   t h e   c o n t a c t   d r i v e  

r o l l e r .  

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 o c e s s   of   t h e  

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

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

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

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

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 o c e s s   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 b s t a n t i a l l y   c o n s t a n t   s p e e d  

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

t w i s t   t e x t u r i n g   d e v i c e .  

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 o c e s s   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 b s t a n t i a l l y   c o n s t a n t   s p e e d  



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

u r i n g   d e v i c e .   The  a i r   j e t   t e x t u r i n g   d e v i c e   may  c o m p r i s e  

an  a i r   j e t   m o u n t e d   midway   up  an  a i r   j e t   t e x t u r i n g   c h e s t ,  

w h i c h   h a s   a  p o o l   of   w a t e r   in   i t s   b a s e   and  an  a i r   v e n t  

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

i s   l e d   up  t h e   c h e s t   and  t h r o u g h   t h e   a i r   j e t .  

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   a p p a r a t u s   f o r  

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

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

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

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

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

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

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

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

v e r s e   t h e   y a r n   to  and  f r o   a l o n g   t h e   l e n g t h   of  t h e   c o n e   a s  

t h e   y a r n   i s   wound  t h e r e o n ,   and  m e a n s   f o r   d e t e c t i n g   t h e  

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

o p e r a t i n g   w i t h   means   f o r   v a r y i n g   t h e   s p e e d   of  r o t a t i o n   o f  

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

b e t w e e n   a  p r e d e t e r m i n e d   maximum  and  a  p r e d e t e r m i n e d  

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

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

m e a n s   f o r   r o t a t i n g   t h e   y a r n   s t o r a g e   d rum  a t   a  c o n s t a n t  

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

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

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

d rum,   and  to  h a v e   y a r n   w i t h d r a w n   a x i a l l y   t h e r e f r o m   u n d e r  

t h e   r e t a r d i n g   r i n g ,   to  r e m o v e   w r a p s   of   y a r n   f r o m   t h e   d r u m .  



In  an  e m b o d i m e n t   of   t h e   a p p a r a t u s   of   t h e   p r e s e n t  

i n v e n t i o n ,   t h e   means   f o r   f e e d i n g   t h e   y a r n   f r o m   t h e   s u b -  

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

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

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

r e s p e c t i v e l y .  

In  a n o t h e r   e m b o d i m e n t   of   t h e   a p p a r a t u s   of  t h e  

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

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

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

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

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

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

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

drum  v a r y i n g   i n v e r s e l y   w i t h   t h e   a m o u n t   of   y a r n   on  t h e  

s t o r a g e   d r u m .  

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   a p p a r a t u s   of   t h e  

p r e s e n t   i n v e n t i o n   t h e   d r i v i n g   m e a n s   f o r   r o t a t i n g   t h e  

d r i v e   r o l l e r   c o m p r i s e s   an  e l e c t r i c   m o t o r .   The  m e a n s   f o r  

v a r y i n g   t h e   s p e e d   of   r o t a t i o n   of  t h e   cone   may  t h e n   c o m -  

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

e l e c t r i c   s u p p l y   to  t h e   m o t o r ,   as  f o r   e x a m p l e   means   f o r  

a l t e r n a t e l y   s h u t t i n g   o f f   and  t u r n i n g   on  c u r r e n t   to  t h e  

m o t o r   f o r   r o t a t i n g   t h e   d r i v e   r o l l e r ,   or   a l t e r n a t i v e l y  

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

t h e   f r e q u e n c y   of  c u r r e n t   to  t h e   m o t o r   f o r   r o t a t i n g   t h e  

d r i v e   r o l l e r .  

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   a p p a r a t u s   o f   t h e  

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



r o t a t i o n   of  t h e   c o n e   c o m p r i s e s   means   to  move  t h e   c o n e  

s l i g h t l y   away  f rom  and  b a c k   to  t h e   s u r f a c e   of   t h e   c o n t a c t  

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

s u r f a c e   s p e e d   a d a p t e d   to  d r i v e   t h e   c o n e   a t   a  mean  s u r f a c e  

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

t h e   y a r n   s t o r a g e   d r u m .  

The  t e r m   " m e a n   s u r f a c e   s p e e d "   as  u s e d   h e r e i n   m e a n s  

t h e   s u r f a c e   s p e e d   of   t h e   cone   a t   one  end  of  t h e   y a r n   t r a -  

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

o t h e r   e n d  o f   t h e   y a r n   t r a v e r s e   s t r o k e   a l l   d i v i d e d   by  t w o .  

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

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

i n g   d e v i c e .  

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

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

t e x t u r i n g   d e v i c e .   The  a i r   j e t   t e x t u r i n g   d e v i c e   may  c o m -  

p r i s e   an  a i r   j e t   m o u n t e d   p a r t w a y   up  a  s u b s t a n t i a l l y   v e r t i -  

c a l   a i r   j e t   t e x t u r i n g   c h e s t ,   t h e   c h e s t   c o m p r i s i n g   a  c h e s t  

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

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

b a c k   to  f o r m   two  v e r t i c a l   b a c k   e d g e s   t h e r e i n ,   t h e   b a c k  

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

o v e r   t h e   w a t e r   pan   s u c h  t h a t   t h e   c h e s t   c o v e r   i s   a d a p t e d  

to  be  moved   f rom  an  up  or   o p e n   p o s i t i o n   to  a  c l o s e d   o r  

o p e r a t i n g   p o s i t i o n   in   w h i c h   t he   o p e n   b o t t o m   of   t h e   c h e s t  

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

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



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

to  t he   a i r   j e t ,   an  a i r   v e n t   t h r o u g h   t h e   b a c k   p l a t e   n e a r  

t h e   top   of  t h e   c h e s t   c o v e r ,   y a r n   i n l e t   and  o u t l e t   s l o t s  

t h r o u g h   t he   w a t e r   pan   and  t h e   c h e s t   c o v e r   a b o v e   t h e   o v e r -  

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

t h e   y a r n   f rom  t h e   i n l e t   s l o t   to  a  p o i n t   in   t h e   pan   b e l o w  

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

o v e r f l o w   d r a i n   to  t h e   j e t ,   and  down  t h e   c h e s t   f rom  t h e  

j e t   to  t h e   o u t l e t   s l o t .  

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 l l   be  d e s -  

c r i b e d   in  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   in   w h i c h  :  

F i g .   1  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   of   one  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   in   w h i c h   b u l k e d   y a r n   f r o m  

a  c o n s t a n t   s p e e d   s o u r c e   i s   wound   on  a  c o n e ,   t h e   c o n s t a n t  

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

d e v i c e ;  

F i g .   2  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   of   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   i n   w h i c h   b u l k e d   y a r n  

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

c o n s t a n t   s p e e d   s o u r c e   b e i n g   an  a i r   j e t   t e x t u r i n g   d e v i c e  

m o u n t e d   in  an  a i r   j e t   t e x t u r i n g   c h e s t ;  

F i g .   3  i s   a  p l a n   v i e w   p a r t i a l l y   in   s e c t i o n   of  t h e  

a i r   j e t   t e x t u r i n g   c h e s t   shown  in   F i g .   2;  a n d  

F i g .   4  i s   a  s e c t i o n a l   v i e w   of   t h e   a i r   j e t   t e x t u r -  

i n g   c h e s t   of  F ig   3  v i e w e d   in   t h e   d i r e c t i o n   of  a r r o w s   4 - 4 .  



R e f e r r i n g   now  to  F i g .   1,  one   e m b o d i m e n t   o f  t h e   p r o -  

c e s s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d .   U n d r a w n  

or  p a r t i a l l y   d r a w n   m u l t i f i l a m e n t   y a r n   10  i s   p u l l e d   f r o m   a  

s u p p l y   p a c k a g e   11  o v e r   a  y a r n   g u i d e   12  by  f e e d   r o l l  

a s s e m b l y   13,   c o m p r i s i n g   a  f e e d   r o l l   14  and  a  c o t   r o l l   1 5 .  

From  t h e   f e e d   r o l l   a s s e m b l y   13  t h e   y a r n   p a s s e s   to  a  f a l s e  

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

p l a t e   16,  a  f r i c t i o n   f a l s e   t w i s t   t e x t u r i n g   d e v i c e   17  a n d  

a  d raw  r o l l   a s s e m b l y   18  c o m p r i s i n g   a  d r a w   r o l l   19  and  a  

s e p a r a t o r   r o l l   20.   From  t h e   d r a w   r o l l   a s s e m b l y   18,  t h e  

f a l s e   t w i s t   t e x t u r e d   and  d r a w n   y a r n   i . e .   b u l k e d   y a r n   p a s s e s  

o v e r   a  y a r n   g u i d e   21  to  a  y a r n   s t o r a g e   d e v i c e   22  w h i c h  

c o m p r i s e s   a  y a r n   s t o r a g e   drum  23  w h i c h   i s   r o t a t e d   a t   c o n -  

s t a n t   s p e e d   by  a  d r i v i n g   m e a n s   ( n o t   s h o w n ) .   The  y a r n   i s  

wound  t a n g e n t i a l l y   on  s t o r a g e   d rum  23  to  fo rm  w r a p s   o f  

y a r n   t h e r e o n .   A  t i l t i n g   d i s c   24,   w h i c h   e n c i r c l e s   s t o r a g e  

drum  23,  and  w h i c h   i s   s p r i n g   b i a s e d   t o w a r d s   a  skew  p o s i t -  

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

s t o r a g e   drum  23.   An  i n c r e a s e   in   t h e   a m o u n t   of  y a r n   w r a p s  

on  s t o r a g e   drum  23  s t r a i g h t e n s   t h e   p o s i t i o n   of  t i l t i n g  

d i s c   24  ( a g a i n s t   t h e   s p r i n g )   s u c h   t h a t   t h e   a n g l e   f o r m e d   b e -  

t w e e n   t h e   t i l t i n g   d i s c   24  and  a  p l a n e   p e r p e n d i c u l a r   to   t h e  

a x i s   of  s t o r a g e   drum  23  v a r i e s   i n v e r s e l y   w i t h   t h e   a m o u n t  

of  y a r n   w r a p s   on  s t o r a g e  d r u m   23.   Y a r n   i s   w i t h d r a w n  

a x i a l l y   f rom  s t o r a g e   drum  23  u n d e r   a  r e t a r d i n g   r i n g   2 5 ,  

w h i c h   p r o v i d e s   t e n s i o n   in   t h e   y a r n .  

From  t h e   s t o r a g e   d e v i c e   22,   t h e   y a r n   p a s s e s   t h r o u g h  

a  y a r n   g u i d e   26,  a r o u n d   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   27  and  i s   wound  on  c o n e   p a c k a g e   28  w h i c h   is   d r i v e n  



by  a  c o n t a c t   d r i v e   r o l l e r   2 9 .   P r e f e r a b l y   t h e   c o n t a c t  

d r i v e   r o l l e r   29  has   a  c o n i c a l   s u r f a c e   w i t h   a  t a p e r   a n g l e  

s u b s t a n t i a l l y   t he   same  as  t h a t   of   t h e   c o n e   on  w h i c h   c o n e  

p a c k a g e . 2 8   is  f o r m e d .   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   27  i s   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  

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

f r o   a l o n g   t h e   l e n g t h   of   t h e   cone   p a c k a g e   28  as  t h e   y a r n  

i s   wound  t h e r e o n .   The  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   h a s  

a  s t r o k e   l e n g t h   w h i c h   d e c r e a s e s   as  t h e   p a c k a g e   28  b u i l d s  

to   f o r m   a  t a p e r e d   p a c k a g e .   Such   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   i s   d e s c r i b e d   i n   U n i t e d   S t a t e s   P a t e n t   N o . 4   085  9 0 3 .  

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   27  i m p a r t s   a  

v i b r a t o r y   m o t i o n   and  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   wound  o n  t h e   c o n e   p a c k a g e   28  and  t h u s   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   f r o m   t h e   c o n e   p a c k -  

age   28.   I t   w i l l   be  a p p r e c i a t e d   t h a t   a  r e c i p r o c a t i n g  

t r a v e r s e   means   o t h e r   t h a n   t h a t   d e s c r i b e d   i n   t h e   a f o r e -  

m e n t i o n e d   P a t e n t   may  be  u s e d   and  t h a t   i t   i s   n o t   n e c e s s a r y  

to   i n c l u d e   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   2 7 .  

Cone  p a c k a g e   28  i s   s u p p o r t e d   by  a  s u p p o r t   f r a m e   3 0  

w h i c h   i s   r o t a t a b l e   a b o u t   i t s   s h a f t .   S u p p o r t   f r a m e   30  i s  

s p r i n g   l o a d e d   to  h o l d   c o n e   p a c k a g e   28  a g a i n s t   c o n t a c t  

d r i v e   r o l l e r   29  w i t h   s u b s t a n t i a l l y   c o n s t a n t   f o r c e   o v e r  

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

30  i s   a d a p t e d   to   be  p e r i o d i c a l l y   r o t a t e d   i n   a  d i r e c t i o n  

o p p o s i n g   t h e   s p r i n g   by  an  a i r   c y l i n d e r   31,   a  m a g n e t i c  

c l u t c h   s y s t e m   32  and  a  s p r o c k e t   c h a i n   s y s t e m   33.   A i r  

c y l i n d e r   31  i s   of  a  s p r i n g   r e t u r n ,   s i n g l e   a c t i n g   t y p e  

and   h a s   an  a i r   c y l i n d e r   s h a f t   34.   The  t r a v e l   of  a i r  



c y l i n d e r   s h a f t   3 4  i s   l i m i t e d   by  an  a d j u s t a b l e   m e c h a n i c a l  

s t o p   ( n o t   s h o w n ) .   M a g n e t i c   c l u t c h   s y s t e m   32  c o m p r i s e s  

m a g n e t i c   c l u t c h   u p p e r   p a r t   35  w h i c h   i s   r o t a t a b l y   m o u n t e d  

on  c l u t c h   s h a f t   36  and  l o w e r   m a g n e t i c   c l u t c h   p a r t   37  w h i c h  

i s   r i g i d l y   c o n n e c t e d   to  c l u t c h   s h a f t   36 .   Arm  38  i s  

r i g i d l y   c o n n e c t e d   to  m a g n e t i c   c l u t c h   u p p e r   p a r t   35.   A i r  

c y l i n d e r   s h a f t   34  i s   c o n n e c t e d   to  arm  38,   one  s p r o c k e t   o f  

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

s h a f t   36  and  t h e   o t h e r   s p r o c k e t   i s   r i g i d l y   c o n n e c t e d   t o  

t h e   s h a f t   of   s u p p o r t   f r a m e   30.   A i r   c y l i n d e r   31  is   c o n -  

n e c t e d   to  an  a i r   s u p p l y   t h r o u g h   a  s o l e n o i d   s w i t c h   3 9 ,  

w h i c h   i s   c o n n e c t e d   e l e c t r i c a l l y   to   a  m i c r o s w i t c h   ( n o t  

s h o w n )   i n s i d e   t he   s t o r a g e   d rum  23.   The  m i c r o s w i t c h   i s  

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

32  and  m e c h a n i c a l l y   to  t i l t i n g   d i s c   2 4 .  

In  o p e r a t i o n ,   t h e   c o n t a c t   d r i v e   r o l l e r   29  i s   s e t  

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

on  c o n e   p a c k a g e   28  ( i . e .   t h e   mean   s u r f a c e   s p e e d   of   c o n e  

p a c k a g e   28)  i s   s l i g h t l y   g r e a t e r   t h a n   t h e   s u r f a c e   s p e e d   o f  

y a r n   s t o r a g e   drum  2 3 . .   W i t h   t h i s   a r r a n g e m e n t ,   t h e   a m o u n t  

of   y a r n   w r a p s   p r e s e n t   on  s t o r a g e   drum  23  g r a d u a l l y   r e d u c e s  

and   t h e   a n g l e   f o r m e d   b e t w e e n   t h e   t i l t i n g   d i s c   24  and  a  

p l a n e   p e r p e n d i c u l a r   to  t h e   a x i s   of  t h e   s t o r a g e   d rum  2 3  

i n c r e a s e s .   When  t h e   a n g l e   r e a c h e s   a  p r e d e t e r m i n e d   m a x i -  

mum  t h e   m i c r o s w i t c h   t r i p s   on .   W i t h   t h e   m i c r o s w i t c h   o n :  

(1)   an  e l e c t r i c a l   s i g n a l   i s   i m m e d i a t e l y   s e n t   to  l o c k  

m a g n e t i c   c l u t c h   u p p e r   p a r t   35  to  m a g n e t i c   c l u t c h   l o w e r  

p a r t   37;  and  (2)   a f t e r   a  t i m e   d e l a y   ( i n d u c e d   e l e c t r o n i -  

c a l l y   by  m e a n s   n o t   s h o w n ) ,   an  e l e c t r i c a l   s i g n a l   i s   s e n t  



to  s o l e n o i d   s w i t c h   39  to   s u p p l y   a i r   to  a i r   c y l i n d e r   3 1 .  

When  a i r   i s   s u p p l i e d   to  a i r   c y l i n d e r   31,  a i r   c y l i n d e r  

s h a f t   34  i s   e x t e n d e d   by  an  a m o u n t   l i m i t e d   by  t h e   m e c h a n i -  

c a l   s t o p .   T h i s   e x t e n s i o n   of  a i r   c y l i n d e r   s h a f t   34  b y  

m e a n s   of  a r m  3 8 ,   c l u t c h   s h a f t   36,   s p r o c k e t   c h a i n   s y s t e m  

33  a n d  s u p p o r t   f r a m e   30  c a u s e s   cone   p a c k a g e   28  to  m o v e  

s l i g h t l y   away  f r o m   c o n t a c t   d r i v e   r o l l e r   2 9  a n d   h e n c e  

c a u s e s   t he   w i n d i n g   s p e e d   of  cone   p a c k a g e  2 8   to   d e c r e a s e .  

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

s e n t   on  s t o r a g e   d rum  23  i n c r e a s e s   a n d  t h e   a n g l e   f o r m e d  

b e t w e e n   t h e   t i l t i n g   d i s c   24  and  a  p l a n e  p e r p e n d i c u l a r   t o  

t h e  a x i s   of  s t o r a g e   d rum  23  d e c r e a s e s .   When  t h e   a n g l e  

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

W i t h   t h e   m i c r o s w i t c h   o f f :   ( 1 )   m a g n e t i c   c l u t c h   u p p e r   p a r t  

3 5  i s   d i s e n g a g e d  f r o m   m a g n e t i c   c l u t c h   l o w e r   p a r t   37  t h u s  

p e r m i t t i n g   t h e   c o n e   p a c k a g e   28  to  r e t u r n   to  c o n t a c t   w i t h  

c o n t a c t   d r i v e   r o l l e r   29;   and  (2 )   a i r   c y l i n d e r   s h a f t   3 4  

r e t u r n s   to  a - n o n - e x t e n d e d   p o s i t i o n .   The  a b o v e   s e q u e n c e  

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

I t   w i l l   be  a p p r e c i a t e d   t h a t   w i t h   t h e   a b o v e   d e s -  

c r i b e d   c o n t r o l   s y s t e m   t h e   d i s t a n c e   w h i c h   c o n e   p a c k a g e   28  

i s   moved   away  f r o m   c o n t a c t   d r i v e   r o l l e r   29  i s   c o n s t a n t  

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

a i r   c y l i n d e r   s h a f t   34)   and  i n d e p e n d e n t   of   t h e   s i z e   o f  

c o n e   p a c k a g e   2 8 .  

O p t i o n a l l y   t h e   e l e c t r i c a l   s i g n a l   f rom  t h e   m i c r o -  

s w i t c h   when  in   t h e   on  p o s i t i o n ,   may  be  i n t e r r u p t e d   in   a  

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

s h o w n )   to  t h e   e l e c t r i c a l   c i r c u i t .   T h i s   p u l s a t i n g  



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

c o n t r o l l i n g   t h e   r a t e   a t   w h i c h   t h e   c o n e   p a c k a g e   28  s l o w s  

down  ( a n d   t h u s   t h e   r a t e   a t   w h i c h   t h e   i n v e n t o r y   of  y a r n  

on  t h e   y a r n   s t o r a g e   d rum  23  i n c r e a s e s ) .   In  a d d i t i o n   w i t h  

s u c h   a  p u l s a t i n g   e l e c t r i c a l   s i g n a l   f e a t u r e ,   t h e r e   i s   l e s s  

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

p a c k a g e   2 8 .  

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  

w i n d   up  s p e e d   of   c o n e   p a c k a g e   28  i s   v a r i e d   by  a l t e r n a t e l y  

s h u t t i n g   o f f   and  t u r n i n g   on  p o w e r   to  t h e   m o t o r   d r i v i n g  

c o n t a c t   d r i v e   r o l l e r   29.   Such   an  e m b o d i m e n t   i s   u s e f u l  

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

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

t h e   m i c r o s w i t c h   i n s i d e   s t o r a g e   drum  23  t r i p s   on  and  o f f  

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

on  s t o r a g e   drum  23.   When  t h e   m i c r o s w i t c h   t r i p s   on  a n  

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

d r i v i n g   c o n t a c t   d r i v e   r o l l e r   29  and  when  t h e   m i c r o s w i t c h  

t r i p s   o f f   a  s i g n a l   i s   s e n t   to  t u r n   on  p o w e r   to  t h e   m o t o r .  

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

t h e   m i c r o s w i t c h   when   in   t h e   on  p o s i t i o n   may  be  i n t e r r u p t e d  

in   a  p u l s a t i n g   f a s h i o n   as  d e s c r i b e d   a b o v e   to  m o d e r a t e   a n d  

c o n t r o l   t h e   r a t e   a t   w h i c h   t h e   c o n e   p a c k a g e   28  s l o w s   d o w n .  

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

f rom  t h e   m i c r o s w i t c h   when  in   t h e   on  p o s i t i o n   may  be  u s e d  

to  m o d i f y   t h e   c u r r e n t   to  t h e   m o t o r   d r i v i n g   the   c o n t a c t  

d r i v e   r o l l e r   29  ( i n   s u c h   a  m a n n e r   as  to  d r i v e   t he   m o t o r   a t  

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



R e f e r r i n g   now  to  F i g .   2,  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   w i l l   be  d e s c r i b e d .   U n d r a w n   or  p a r t i a l l y  

d r a w n   m u l t i f i l a m e n t   y a r n   60  i s   p u l l e d   f r o m   a  s u p p l y   p a c k -  

age   61  o v e r   a  y a r n   g u i d e   62  by  f e e d   r o l l   a s s e m b l y   6 3 ,  

c o m p r i s i n g   a  f e e d   r o l l   64  and  a  c o t   r o l l   65 .   From  t h e  

f e e d   r o l l   a s s e m b l y   63  t h e   y a r n   p a s s e s   to  a  d r a w   r o l l  

a s s e m b l y   66,  c o m p r i s i n g   a  d raw  r o l l   67  and   a  s e p a r a t o r  

r o l l   68.  Draw  r o l l   67  may  be  a  s t e p p e d   r o l l   as  shown  w i t h  

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

s u r f a c e   or  i t   may  be  a  " n o n - s t e p p e d "   r o l l   w i t h   a  c o n s t a n t  

d i a m e t e r   o v e r   i t s   e n t i r e   l e n g t h .   The  y a r n   f rom  f e e d   r o l l  

a s s e m b l y   63  p a s s e s   a r o u n d   t h e   l a r g e   d i a m e t e r   s u r f a c e   o f  

d r a w   r o l l   67,  o v e r   a  h e a t e r   p l a t e   69 ,   a r o u n d   a  c h a n g e - o f -  

d i r e c t i o n   r o l l   70  and  b a c k   to  t he   s m a l l e r   d i a m e t e r   s u r f a c e  

of   d raw  r o l l   67.  Use  of   t h e   s t e p p e d   d r a w   r o l l   67  in  t h i s  

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

g r e a t e r   r e l a x a t i o n   of   t h e   y a r n   60  to  t a k e   p l a c e   as  i t  

p a s s e s   o v e r   h e a t e r   p l a t e   69.   From  t h e   s m a l l e r   d i a m e t e r  

s u r f a c e   of  draw  r o l l   67,   t h e   y a r n   60  p a s s e s   to  an  a i r   j e t  

t e x t u r i n g   c h e s t   7 1 .  

D e t a i l s   of  t h e   a i r   j e t   t e x t u r i n g   c h e s t   71  may  b e  

s e e n   in  F i g .   3  and  F i g .   4.  A i r   j e t   t e x t u r i n g   c h e s t   7 1  

c o m p r i s e s   a  c h e s t   c o v e r   100 ,   a  b a c k   p l a t e   101 ,   and  a  

w a t e r   pan  102.   An  a i r   j e t   103  ( s e e   F i g .   3)  i s   p o s i t i o n e d  

m i d - w a y   up  a i r   j e t   t e x t u r i n g   c h e s t   71.   C h e s t   c o v e r   1 0 0  

i s   c l o s e d   a t   i t s   t o p ,   o p e n   a t   i t s   b o t t o m   and  open   a t   i t s  

b a c k   to  fo rm  two  v e r t i c a l   b a c k   e d g e s   104  t h e r e i n .   T h e  

b a c k   e d g e s   104  a r e   s l i d e a b l y   m o u n t e d   in   b a c k   p l a t e   101  i n  

two  s l o t s   105.   C h e s t   c o v e r   100  i s   p o s i t i o n e d   d i r e c t l y  



o v e r   w a t e r   pan   102  s u c h   t h a t   t h e   c h e s t   c o v e r   i s   a d a p t e d  

to  be  moved  f r o m   an  up  or   o p e n   p o s i t i o n   to  a  c l o s e d   o r  

o p e r a t i n g   p o s i t i o n   in   w h i c h   t h e   o p e n   b o t t o m   of   t h e   c h e s t  

c o v e r   r e s t s   in   t h e   w a t e r   pan  102 .   A  w a t e r   o v e r f l o w  

d r a i n   106  i s   p r o v i d e d   in   w a t e r   pan  102 .   T h r o u g h   t h e   b a c k  

p l a t e   101  a r e   p r o v i d e d :   (1 )   a  w a t e r   i n l e t   107  a b o v e   t h e  

w a t e r   p a n ;   (2 )   an  a i r   i n l e t   108  c o n n e c t e d   to  a i r   j e t   1 0 3 ;  

and  (3 )   an  a i r   v e n t   109  n e a r   t h e   t o p   of   t h e   c h e s t   c o v e r  

100 .   Yarn   i n l e t   s l o t s   110  and  111  and   y a r n   o u t l e t   s l o t s  

112  and  113  a r e   p r o v i d e d   t h r o u g h   t h e   w a t e r   pan   102  a n d  

c h e s t   c o v e r   100 ,   r e s p e c t i v e l y .   The  y a r n   60  e n t e r s   t h e  

a i r   j e t   t e x t u r i n g   c h e s t   71  t h r o u g h   s l o t s   110  and  111  a n d  

i s   c o n d u c t e d   u n d e r   t h e   s u r f a c e   of   t h e   w a t e r   in   t h e   w a t e r  

pan   102  by  an  a d j u s t a b l e   g u i d e   114 .   The  y a r n   t h e n   p a s s e s  

up  t h e   c h e s t   to  a i r   j e t   103 ,   t h r o u g h   a i r   j e t   103 ,   d o w n  

t h e   c h e s t   to   a  y a r n   g u i d e   115  w h i c h   c o n d u c t s   i t   o u t   of   t h e  

a i r   j e t   t e x t u r i n g   c h e s t   71  t h r o u g h   o u t l e t   s l o t s   112  a n d  

113 .   S l o t s   110  and   112  a l s o   s e r v e   as  y a r n   g u i d e s .  

R e f e r r i n g  a g a i n   to  F i g .   2,  t h e   y a r n   60  l e a v i n g   a i r  

j e t   t e x t u r i n g   c h e s t   71  p a s s e s   o v e r   a  y a r n   g u i d e   72  to  a  

y a r n   s t o r a g e   d e v i c e   73,  w h i c h   c o m p r i s e s   a  y a r n   s t o r a g e  

drum  74  w h i c h   i s   r o t a t e d   a t   a  c o n s t a n t   s p e e d   by  a  d r i v i n g  

means   ( n o t   s h o w n ) .   The  y a r n   60  i s   wound  t a n g e n t i a l l y   o n  

s t o r a g e   drum  74  to  f o r m   w r a p s   of  y a r n   t h e r e o n .   T h e  

s t o r a g e   drum  74  o p e r a t e s   a t   a  s u r f a c e   s p e e d   in   t h e   r a n g e  

of   f rom  a b o u t   12  p e r c e n t   to  a b o u t   30  p e r c e n t ,   and  p r e f e r -  

a b l y   in   t h e   r a n g e   of   f r o m   a b o u t   18  p e r c e n t   to  a b o u t   2 5  

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

d i a m e t e r   s u r f a c e   of   d r a w   r o l l   67  in   o r d e r   to  a l l o w   t h e  



y a r n   60  to  become   f u l l y   t e x t u r e d   in   t h e   a i r   j e t   t e x t u r i n g  

c h e s t   71.  A  t i l t i n g   d i s c   75  w h i c h   e n c i r c l e s   s t o r a g e  

drum  74,  and  w h i c h   i s   s p r i n g   b i a s e d   t o w a r d s   a  skew  p o s i t -  

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

s t o r a g e   drum  74.  An  i n c r e a s e   in   t h e   a m o u n t   of   y a r n   w r a p s  

on  s t o r a g e   drum  74  s t r a i g h t e n s   t h e   p o s i t i o n   of  t i l t i n g  

d i s c   75  ( a g a i n s t   t h e   s p r i n g )   s u c h   t h a t   t h e   a n g l e   f o r m e d  

b e t w e e n   the   t i l t i n g   d i s c   75  and  a  p l a n e   p e r p e n d i c u l a r   t o  

t h e   a x i s   of  s t o r a g e   d rum  74  v a r i e s   i n v e r s e l y   w i t h   t h e  

a m o u n t   of  y a r n   w r a p s   on  s t o r a g e   drum  74.   Y a r n   i s   w i t h -  

d r a w n   a x i a l l y   f r o m   s t o r a g e   drum  74  u n d e r   a  r e t a r d i n g   r i n g  

76,   w h i c h   p r o v i d e s   t e n s i o n   i n   t h e   y a r n .  

From  s t o r a g e   d e v i c e   73,   t h e   y a r n   60  p a s s e s   t h r o u g h  

a  y a r n   g u i d e   77  a r o u n d   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   78  and  is   wound   on  c o n e   p a c k a g e   79  w h i c h   i s   d r i v e n  

by  a  c o n t a c t  d r i v e   r o l l e r   80 .   P r e f e r a b l y   t h e   c o n t a c t  

d r i v e   r o l l e r   80  h a s   a  c o n i c a l   s u r f a c e   w i t h   a  t a p e r   a n g l e  

s u b s t a n t i a l l y   t h e   same  as  t h a t   of   t h e   c o n e   on  w h i c h   c o n e  

p a c k a g e   79  i s   f o r m e d .   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   78  i s   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   ( n o t   shown)   w h i c h   i s   a d a p t e d   to  t r a v e r s e   t h e   y a r n  

to  and  f r o   a l o n g   t h e   l e n g t h   of  t h e   c o n e   p a c k a g e   79  as  t h e  

y a r n   i s   wound  t h e r e o n .   The  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  

h a s   a  s t r o k e   l e n g t h   w h i c h   d e c r e a s e s   as  t h e   p a c k a g e   79  

b u i l d s   to  form  a  t a p e r e d   p a c k a g e .   Such   a  r e c i p r o c a t i n g  

t r a v e r s e   means   i s   d e s c r i b e d   in   a f o r e m e n t i o n e d   U n i t e d  

S t a t e s   P a t e n t   No .4   085  9 0 3 .   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   78  i m p a r t s   a  v i b r a t o r y   m o t i o n   and  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   wound   on  t h e   c o n e   p a c k a g e  



79  and  t h u s   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   o f   t h e  

y a r n   f rom  t h e   c o n e   p a c k a g e   79.  I t   w i l l   be  a p p r e c i a t e d  

t h a t   a  r e c i p r o c a t i n g   t r a v e r s e   means   o t h e r   t h a n   t h a t   d e s -  

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

i t   is  n o t   n e c e s s a r y   to  i n c l u d e   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   7 8 .  

Cone  p a c k a g e   79  is   s u p p o r t e d   by  a  s u p p o r t   f r a m e   8 1  

w h i c h   is   r o t a t a b l e   a b o u t   i t s   s h a f t .   S u p p o r t   f r a m e   81  i s  

s p r i n g   l o a d e d   to  h o l d   c o n e   p a c k a g e   79  a g a i n s t   c o n t a c t  

d r i v e   r o l l e r   80  w i t h   s u b s t a n t i a l l y   c o n s t a n t   f o r c e   o v e r  

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

81  i s   a d a p t e d   to  be  p e r i o d i c a l l y   r o t a t e d   in  a  d i r e c t i o n  

o p p o s i n g   t h e   s p r i n g   by  an  a i r   c y l i n d e r   82,  a  m a g n e t i c  

c l u t c h   s y s t e m   83  and  a  s p r o c k e t   and  c h a i n   s y s t e m   8 4 .  

A i r   c y l i n d e r   82  i s   a  s p r i n g   r e t u r n ,   s i n g l e   a c t i n g   t y p e  

h a v i n g   an  a i r   c y l i n d e r   s h a f t   85.   The  t r a v e l   of  a i r  

c y l i n d e r   s h a f t   85  i s   l i m i t e d   by  an  a d j u s t a b l e  m e c h a n i c a l  

s t o p   ( n o t   s h o w n ) .  

M a g n e t i c   c l u t c h   s y s t e m   83  c o m p r i s e s   m a g n e t i c  

c l u t c h   u p p e r   p a r t   86  w h i c h   i s   r o t a t a b l y   m o u n t e d   on  c l u t c h  

s h a f t   87  and  l o w e r   m a g n e t i c   c l u t c h   p a r t   88  w h i c h   i s  

r i g i d l y   c o n n e c t e d   to  c l u t c h   s h a f t   87.   Arm  89  i s   r i g i d l y  

c o n n e c t e d   to  m a g n e t i c   c l u t c h   u p p e r   p a r t   86.  A i r   c y l i n d e r  

s h a f t   85  i s   c o n n e c t e d   to  arm  89,  one  s p r o c k e t   of  s p r o c k e t  

c h a i n   s y s t e m   84  i s   r i g i d l y   c o n n e c t e d   to   c l u t c h   s h a f t   8 7  

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

of  s u p p o r t   f r a m e   81.   A i r   c y l i n d e r   82  is   c o n n e c t e d   to  a n  

a i r   s u p p l y   t h r o u g h   a  s o l e n o i d   s w i t c h   90,   w h i c h   i s   c o n -  

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



t he   s t o r a g e   drum  74.   The  m i c r o s w i t c h   i s   a l s o   c o n n e c t e d  

e l e c t r i c a l l y   to  t h e   m a g n e t i c   c l u t c h   s y s t e m   83  and  m e c h a n -  

i c a l l y   to  t i l t i n g   d i s c   7 5 .  

In  o p e r a t i o n ,   t h e   c o n t a c t   d r i v e   r o l l e r   80  i s   s e t  

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

s p e e d   on  c o n e   p a c k a g e   79  ( i . e .   t h e   mean  s u r f a c e   s p e e d   o f  

cone   p a c k a g e   79)  is   s l i g h t l y   g r e a t e r   t h a n   t h e   s u r f a c e  

s p e e d   of  y a r n   s t o r a g e   drum  74.  W i t h   t h i s   a r r a n g e m e n t ,  

t h e   a m o u n t   of  y a r n   w r a p s   p r e s e n t   on  s t o r a g e   drum  7 4  

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

ing   d i s c   75  and  a  p l a n e   p e r p e n d i c u l a r   to  t h e   a x i s   of   t h e  

s t o r a g e   drum  74  i n c r e a s e s .   When  t h e   a n g l e   r e a c h e s   a  

p r e d e t e r m i n e d   maximum  t h e   m i c r o s w i t c h   t r i p s   on .   W i t h   t h e  

m i c r o s w i t c h   on:  (1 )   an  e l e c t r i c a l   s i g n a l   i s   i m m e d i a t e l y  

s e n t   to  l o c k  m a g n e t i c   c l u t c h   u p p e r   p a r t   86  to  m a g n e t i c  

c l u t c h   l o w e r   p a r t   88;  and  (2 )   a f t e r   a  t i m e   d e l a y  

( i n d u c e d   e l e c t r o n i c a l l y   by  m e a n s   n o t   s h o w n ) ,   an  e l e c t -  

r i c a l   s i g n a l   is   s e n t   to  s o l e n o i d   s w i t c h   90  to  s u p p l y  

a i r   to  a i r   c y l i n d e r   82.  When  a i r   i s   s u p p l i e d   to  a i r  

c y l i n d e r   82,  a i r   c y l i n d e r   s h a f t   85  is  e x t e n d e d   by  a n  

a m o u n t   l i m i t e d   by  t h e   m e c h a n i c a l   s t o p .   T h i s   e x t e n s i o n   o f  

a i r   c y l i n d e r   s h a f t   85  by  m e a n s   of   arm  89,  c l u t c h   s h a f t   8 7 ,  

s p r o c k e t   c h a i n   s y s t e m   84  and   s u p p o r t   f r a m e   81  c a u s e s   c o n e  

p a c k a g e   79  to  move  s l i g h t l y   away  f rom  c o n t a c t   d r i v e  

r o l l e r   80  and  h e n c e   c a u s e s   t h e   w i n d i n g   s p e e d   of   c o n e  

p a c k a g e   79  to  d e c r e a s e .   As  t h e   w i n d i n g   s p e e d   d e c r e a s e s  

t h e   a m o u n t   of   w r a p s   p r e s e n t   on  s t o r a g e   drum  74  i n c r e a s e s  

and  t h e   a n g l e   f o r m e d   b e t w e e n   t h e   t i l t i n g   d i s c   75  and   a  

p l a n e   p e r p e n d i c u l a r   to  t h e   a x i s   o f   s t o r a g e   drum  7 4  



d e c r e a s e s .   When  t h e   a n g l e   r e a c h e s   a  p r e d e t e r m i n e d  

m i n i m u m ,   t h e   m i c r o s w i t c h   t r i p s   o f f .   W i t h   t h e   m i c r o -  

s w i t c h   o f f :   (1)   m a g n e t i c  c l u t c h   u p p e r   p a r t   86  i s   d i s -  

e n g a g e d   f r o m   m a g n e t i c   c l u t c h   l o w e r   p a r t   88  t h u s   p e r m i t t -  

ing  t h e   c o n e   p a c k a g e   79  to  r e t u r n   to  c o n t a c t   w i t h   c o n t a c t  

d r i v e   r o l l e r   80;  and  (2)   a i r   c y l i n d e r   s h a f t   85  r e t u r n s  

to  a  n o n - e x t e n d e d   p o s i t i o n .   The  a b o v e   s e q u e n c e   t h e n  

r e p e a t s   to  g i v e   c o n t r o l   to  t h e   p r o c e s s .   The  e l e c t r i c a l  

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

t h e   e m b o d i m e n t   of  F i g .   1 .  

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  283  d t e x  -   68  f i l a m e n t   p o l y e s t e r   f e e d   y a r n   w a s  

t e x t u r e d   and   d r a w n   in  a  f a l s e   t w i s t   t e x t u r i n g   and  d r a w i n g  

s t a g e   and  wound   up  c o n t i n u o u s l y   on  a  c o n e   p a c k a g e .   T h e  

f e e d   y a r n   had   b e e n   spun   f rom  m o l t e n   p o l y e t h y l e n e   t e r e -  

p h t h a l a t e   and   wound  up  a t   a  s p e e d   of   3110  m e t r e s / m i n   a n d  

h e n c e   was  p a r t i a l l y   o r i e n t e d   ( d r a w n ) ,   h a v i n g   a  b r e a k  

e l o n g a t i o n   of  a b o u t   140  p e r c e n t .   The  a p p a r a t u s   u s e d   t o  

d r a w ,   t e x t u r e   and  w ind   t h e   y a r n   was  s i m i l a r   to  t h a t   s h o w n  

in  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 .   The  y a r n   s t o r a g e  

d e v i c e   22  was  s i m i l a r   to  t h a t   d e s c r i b e d   in  U . S .   P a t e n t  

3  648  939  ( f o r   f e e d i n g   y a r n   to  a  k n i t t i n g   m a c h i n e )   a n d  

a v a i l a b l e   f rom  AB  IRO,  Box  54,  52301   U l r i c e h a m n ,   S w e d e n  

as  M o d e l   N o . 8 0 0 6 .   The  s t o r a g e   d e v i c e   22  was  m o d i f i e d   a s  

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

f a c i l i t i e s :   (1 )   t h e   e y e l e t   y a r n   g u i d e s   w e r e   r e p l a c e d   b y  

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



l i n e ;   ( 2 )   t h e   i n l e t   y a r n   g u i d e   21  was  moved  c l o s e r   t o  

t h e   s u r f a c e   of   t h e   s t o r a g e   d r u m   23  to  p r e v e n t   r e t a r d i n g  

r i n g   25  f rom  f a l l i n g   o f f   t h e   s t o r a g e   drum  23  d u r i n g  

s t r i n g - u p ;   ( 3 )  t h e   o u t l e t   y a r n   g u i d e   26  was  m o d i f i e d   t o  

make  i t   s w i n g a b l e ,   a t   i t s   m o u n t i n g ,   f rom  an  a x i a l   p o s i t i o n  

to  a  p o s i t i o n   o u t s i d e   t h e   s u r f a c e   of  s t o r a g e   drum  23  t o  

f a c i l i t a t e   y a r n   s t r i n g - u p   and   to  p e r m i t   i n i t i a l   w r a p s ,  

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

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

22  is  r e d u c e d ,   to  be  r e t a i n e d   on  t h e   s t o r a g e   drum  23  

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

v i d e d   by  t h e   y a r n   s t r i n g - u p   g u n ;   (4)   t h e   e l e c t r i c   m o t o r  

d r i v e   f o r   s t o r a g e   drum  23  was  r e p l a c e d   by  a  p u l l e y   d r i v e n  

by  an  e x t e r n a l   v a r i a b l e   s p e e d   s o u r c e ;   and  (5)   t h e   o n - o f f  

m i c r o s w i t c h   p o s i t i o n e d   a t   t h e   m o u n t i n g   of  t i l t i n g   d i s c   2 4  

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

d r i v i n g   s t o r a g e   drum  23  when  t h e   a n g l e   f o r m e d   b e t w e e n   t h e  

t i l t i n g   d i s c   24  and  a  p l a n e   p e r p e n d i c u l a r   to  t h e   a x i s   o f  

s t o r a g e   drum  23  r e a c h e d   a  p r e d e t e r m i n e d   m i n i m u m ,   i . e .   t h e  

n u m b e r   of   y a r n   w r a p s   on  s t o r a g e   d rum  23  r e a c h e d   a  p r e -  

d e t e r m i n e d   max imum,   was  m o d i f i e d   to  a c t u a t e   a i r   c y l i n d e r  

31,   m a g n e t i c   c l u t c h   s y s t e m   32  and  s p r o c k e t   c h a i n   s y s t e m   3 3  

to  move  c o n e   p a c k a g e   28  s l i g h t l y   away  f rom  t h e   s u r f a c e   o f  

c o n t a c t   d r i v e   r o l l e r   29  when  t h e   a n g l e   r e a c h e s   a  p r e -  

d e t e r m i n e d   maximum  i . e .   t h e   n u m b e r   of  y a r n   w r a p s   o n  

s t o r a g e   d rum  23  r e a c h e s   a  p r e d e t e r m i n e d   m i n i m u m .   The  f e e d  

r a t e   of  t h e   f e e d   y a r n   f rom  f e e d   r o l l   a s s e m b l y   13  was  2 0 1  

m e t r e s / m i n .   H e a t e r   p l a t e   16  had   a  l e n g t h   of  101  cm  a n d  

was  o p e r a t e d   a t   a  t e m p e r a t u r e   of   2 0 0 ° C .   F a l s e   t w i s t  



t e x t u r i n g   d e v i c e   17  was  o p e r a t e d   a t   a  s p e e d   of   1 8 0 0 0 r /  

m i n .   Draw  r o l l   a s s e m b l y   18  was  o p e r a t e d   a t   a  s p e e d   o f  

350  m e t r e s / m i n   to   g i v e   a  d raw  r a t i o   of   1 . 7 4 .   Y a r n  

s t o r a g e   drum  23  was  o p e r a t e d   a t   a  s p e e d   of   335  m e t r e s / m i n  

so  t h a t   t h e   o v e r f e e d   f rom  d raw  r o l l   a s s e m b l y   18  to  y a r n  

s t o r a g e   d e v i c e   22  was  a b o u t   4 . 3   p e r c e n t .   C o n t a c t   d r i v e  

r o l l e r   29  was  o p e r a t e d   a t   a  s u r f a c e   s p e e d   a b o u t   1  p e r c e n t  

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

n u m b e r   of   y a r n   w r a p s   on  y a r n   s t o r a g e   drum  23,   w h e n  

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

t i m e   t a k e n   f o r   d i s c   27  to  make  one  t r a v e r s e .   The  y a r n  

was  wound  up  on  a  p a p e r   c o n e   w h i c h   had  t h e   f o l l o w i n g   d i -  

m e n s i o n s :   t o p   d i a m e t e r   4 . 4 5   cm;  b o t t o m   d i a m e t e r   6 . 1 9   c m ;  

h e i g h t   3 4 . 0   cm;  and  a  c o n e   t a p e r   of   a b o u t   1 6 ° .   T h e  

h a r d n e s s   of   t h e   p a c k a g e   p r o d u c e d   was  q u i t e   u n i f o r m   r a n g -  

i n g   f r o m   a  S h o r e   Type   T-2  h a r d n e s s   of   42  a t   t h e   t o p   o f  

t h e   c o n e   to  39  a t   t h e   b o t t o m   of  t h e   c o n e .  

EXAMPLE  I I  

A  283  d t e x  -   68  f i l a m e n t   p o l y e s t e r   f e e d   y a r n   w a s  

t e x t u r e d   and  d r a w n   in   a  f a l s e   t w i s t   t e x t u r i n g   and   d r a w i n g  

s t a g e   and  wound  up  c o n t i n u o u s l y   on  a  c o n e   p a c k a g e .   T h e  

f e e d   y a r n   had   b e e n   s p u n   f rom  m o l t e n   p o l y e t h y l e n e   t e r e -  

p h t h a l a t e   and  wound  up  a t   a  s p e e d   of   3110  m e t r e s / m i n   a n d  

h e n c e   was  p a r t i a l l y   o r i e n t e d   ( d r a w n ) ,   h a v i n g   a  b r e a k  

e l o n g a t i o n   of  a b o u t   140  p e r c e n t .   The  a p p a r a t u s   u s e d   t o  

d r a w ,   t e x t u r e   and  w i n d   t h e   y a r n   was  s i m i l a r   to  t h a t   s h o w n  

in   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   d r a w   r o l l  

a s s e m b l y   18  was  p o s i t i o n e d   in   f r o n t   of   h e a t e r   p l a t e   1 6  

and  f r i c t i o n   f a l s e   t w i s t   t e x t u r i n g   d e v i c e   17,   s u c h   t h a t  



The  y a r n   was  f i r s t   d r a w n   and   t h e n   f a l s e   t w i s t   t e x t u r e d ,  

t he   t e x t u r e d   y a r n   b e i n g   f ed   d i r e c t l y   f rom  f r i c t i o n   f a l s e  

t w i s t   t e x t u r i n g   d e v i c e   17,  o v e r   a  y a r n   g u i d e   to  y a r n  

s t o r a g e   d e v i c e   22.  The  y a r n   s t o r a g e   d e v i c e   22  was  t h e  

same  as  t h a t   u s e d   i n   E x a m p l e   I  and   had   t h e   same  m o d i f i -  

c a t i o n s   made  t h e r e t o .   The  f e e d   r a t e   of  t h e   f e e d   y a r n  

f rom  f e e d   r o l l   a s s e m b l y   13  was  188  m e t r e s / m i n .   Draw  r o l l  

a s s e m b l y   18  was  o p e r a t e d   a t   a  s p e e d   of  338  m e t r e s / m i n   t o  

g i v e   a  d r a w   r a t i o   of  1 . 8 .   H e a t e r   p l a t e   16  had   a  l e n g t h  

of   61  cm  and  was  o p e r a t e d   a t   a  t e m p e r a t u r e   of   2 2 0 ° C .  

F a l s e   t w i s t   t e x t u r i n g   d e v i c e   17  was  o p e r a t e d   a t   a  s p e e d  

of  18000  r / m i n .   Y a r n   s t o r a g e   d rum  23  was  o p e r a t e d   a t   a  

s p e e d   of  340  m e t r e s / m i n .   C o n t a c t   d r i v e   r o l l e r   29  w a s  

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

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

y a r n   w r a p s   on  y a r n   s t o r a g e   d r u m   23,   when   a v e r a g e d   o v e r   a  

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

d i s c   27  to  make  one  t r a v e r s e .   The  y a r n   was  wound   up  o n  

a  cone   w h i c h   had   t h e   f o l l o w i n g   d i m e n s i o n s :   b a s e   d i a m e t e r  

7 . 1 5   cm;  c o n e   l e n g t h   2 9 . 2   cm;  and   c o n e   t a p e r   3½°.   T h e  

p a c k a g e   p r o d u c e d   was  a  d o u b l e   t a p e r   c o n i c a l   p a c k a g e ,  

w h i c h   had   a  u n i f o r m   p a c k a g e   h a r d n e s s   i . e .   t h e   S h o r e   T y p e  

T-2  h a r d n e s s   was  5 0  +   2  t h r o u g h o u t   t h e   l e n g t h   of   t h e  

p a c k a g e .  

EXAMPLE  I I I  

A  283  d t e x  -   68  f i l a m e n t   p o l y e s t e r   f e e d   y a r n   w a s  

d r a w n   in   a  d r a w i n g   s t a g e ,   a i r   j e t   t e x t u r e d   in   an  a i r   j e t  

t e x t u r i n g   s t a g e   and   wound  up  on  a  c o n e   p a c k a g e   i n   a  c o n -  

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



m o l t e n   p o l y e t h y l e n e   t e r e p h t h a l a t e   and  wound   up  a t   a  s p e e d  

of  3110  m e t r e s / m i n   and  h e n c e   was  p a r t i a l l y   o r i e n t e d   ( d r a w n )  

h a v i n g   a  b r e a k   e l o n g a t i o n   of  a b o u t   140  p e r c e n t .   The  a p p a -  

r a t u s   u s e d   to  d r a w ,   a i r   j e t   t e x t u r e   and  w i n d   t h e   y a r n   w a s  

s i m i l a r   to  t h a t   shown  in   F i g .   2,  F i g .   3  and  F i g .   4  and  d e s -  

c r i b e d   h e r e i n a b o v e .   The  y a r n   s t o r a g e   d e v i c e   73  was  t h e  

same  as  y a r n   s t o r a g e   d e v i c e   22  ( F i g .   1)  e m p l o y e d   in  E x a m p l e  

1  and  had   t h e   same  m o d i f i c a t i o n s   made  t h e r e t o .   The  f e e d  

r a t e   of  t he   f e e d   y a r n   60  f rom  f e e d   r o l l   a s s e m b l y   63  w a s  

240  m e t r e s / m i n .   Draw  r o l l   a s s e m b l y   66  was  o p e r a t e d   w i t h  

t h e   l a r g e   d i a m e t e r   s u r f a c e   of  d raw  r o l l   67  a t   a  s p e e d   of   4 0 8  

m e t r e s / m i n   to  g i v e   a  d r a w   r a t i o   of  1 . 7 0 .   The  s m a l l e r   d i -  

a m e t e r   s u r f a c e   of  d r a w   r o l l   67  was  n o t   u s e d   i . e .   t h e   y a r n  

p a s s e d   a r o u n d   c h a n g e - o f - d i r e c t i o n   r o l l   70  and  b a c k   to  t h e  

l a r g e   d i a m e t e r   s u r f a c e   of   d r a w   r o l l   67.   H e a t e r   p l a t e   69  h a d  

a  l e n g t h   of  61  cm  and  was  o p e r a t e d   a t   a  t e m p e r a t u r e   of  2 0 0  C .  

A i r   j e t   103  was  o p e r a t e d   w i t h   an  a i r   p r e s s u r e   of  1200  k P a .  

Y a r n   s t o r a g e   drum  74  was  o p e r a t e d   a t   a  s p e e d   of   3 3 6  

m e t r e s / m i n   so  t h a t   t h e   o v e r f e e d   to  t h e   a i r   j e t   103  w a s  

2 1 . 4   p e r c e n t .   C o n t a c t   d r i v e   r o l l e r   80  was  o p e r a t e d   a t   a  

s u r f a c e   s p e e d   a b o u t   1  p e r c e n t   h i g h e r   t h a n   t h a t   r e q u i r e d  

to  m a i n t a i n   a  c o n s t a n t   a v e r a g e   n u m b e r   of   y a r n   w r a p s  

on  y a r n   s t o r a g e   drum  74,   when  a v e r a g e d   o v e r   a  p e r i o d  

w h i c h   i s   l o n g   c o m p a r e d   w i t h   t h e   t i m e   t a k e n   f o r   d i s c   78  

to  make  one  t r a v e r s e .   The  w i n d u p   t e n s i o n   b e f o r 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   78  was  a p p r o x i -  

m a t e l y   21  g.  The  y a r n   w a s  w o u n d   up  on  a  c o n e   w h i c h   h a d  

t h e   f o l l o w i n g   d i m e n s i o n s :   b a s e   d i a m e t e r   7 . 1 5   cm;  c o n e  

l e n g t h   2 9 . 2   cm;  and  c o n e   t a p e r   3 b ° .   The  p a c k a g e  



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

d i a m e t e r   of  14  cm.  The  h a r d n e s s   of   t h e   p a c k a g e   was  v e r y  

u n i f o r m   i . e .   t h e   S h o r e   Type  T-2  h a r d n e s s   was  28  +  1 

t h r o u g h o u t   t h e   l e n g t h   of   t he   p a c k a g e .  



1.  A  m e t h o d   f o r  w i n d i n g   y a r n   s u p p l i e d   f r o m   a  s u b -  

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

t h e   y a r n   i s   f ed   f rom  t he   s u b s t a n t i a l l y   c o n s t a n t   s p e e d  

s o u r c e   to   a  y a r n   s t o r a g e   d e v i c e ,   and   i s   wound   o n t o   t h e  

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

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

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

t h e   s a i d   a m o u n t   of  y a r n   s t o r e d  s o   as  t o  k e e p   t h e   s a i d  

a m o u n t   of  y a r n   s t o r e d   b e t w e e n  a  p r e d e t e r m i n e d   m i n i m u m  

and  a  p r e d e t e r m i n e d   maximum,   and  t h e   c o n e   b e i n g   r o t a t e d  

by  f r i c t i o n   c o n t a c t   w i t h   a  d r i v e n  c o n t a c t   d r i v e   r o l l e r  

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

t h e   c o n e   r e s u l t s   in   an  a v e r a g e  s p e e d   o f   t a k e - u p   of  y a r n  

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

of   y a r n   by  t h e   y a r n   s t o r a g e   d e v i c e ,   and  s u c h   t h a t   m i n i -  

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

an  a v e r a g e   s p e e d   of   t a k e - u p   y a r n   by  t h e   c o n e   w h i c h   i s  

l e s s   t h a n   t h e   s p e e d   of  t a k e - u p   of  y a r n   b y  t h e   y a r n   s t o r -  

age   d e v i c e ,   c h a r a c t e r i s e d   in   t h a t   t h e   y a r n   s t o r a g e   d e v i c e  

i s   a  y a r n   s t o r a g e   drum  r o t a t i n g  a t   a  c o n s t a n t   s p e e d   a n d  

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

in   t h e   f o r m   of  y a r n   w r a p s   and  t o  h a v e   y a r n   r e m o v e d   a x i a l l y  

t h e r e f r o m ,   and  t h e   y a r n   is   wound  t a n g e n t i a l l y   t h e r e o n  

and  i s   r e m o v e d   a x i a l l y   t h e r e f r o m .  



2.  A  m e t h o d   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   f e e d i n g  

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

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

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

s t o r a g e   d e v i c e .  

3.  A p p a r a t u s   f o r   w i n d i n g   y a r n s   b e i n g   s u p p l i e d   f r o m   a  

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

t h e r e   a r e   f e e d   means   f o r   f e e d i n g   t h e   y a r n   f r o m   t h e   s u b -  

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

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

s t o r a g e   d e v i c e ,   a  c o n e   on  w h i c h   to  w i n d   t h e   y a r n ,   a  s u r -  

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

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

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

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

t h e r e o n ,   and   means   f o r   d e t e c t i n g   t h e   a m o u n t   of   y a r n  

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

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

t h a t   t h e   s a i d   a m o u n t   of  y a r n   s t o r e d   v a r i e s   b e t w e e n   a  p r e -  

d e t e r m i n e d   maximum  and  a  p r e d e t e r m i n e d   m i n i m u m ,  

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

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

f o r   r o t a t i n g   t h e   y a r n   s t o r a g e   drum  a t   a  c o n s t a n t   s p e e d  

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

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

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

and   to  h a v e   y a r n   w i t h d r a w n   a x i a l l y   t h e r e f r o m   u n d e r   t h e  

r e t a r d i n g   r i n g ,   to  r e m o v e   w r a p s   of   y a r n   f r o m   t h e   d r u m .  



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

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

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

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

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   3  or   c l a i m   4  

w h e r e i n   t h e   means   f o r   d e t e c t i n g   t h e   a m o u n t   of  y a r n   on  t h e  

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

t h e   s t o r a g e   d rum,   s p a c e d   a p a r t   f r om  t h e   r e t a r d i n g   r i n g ,  

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

t h e   s t o r a g e   drum  to  a d v a n c e   t h e   y a r n   w r a p s   t o w a r d   t h e  

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

and  a  p l a n e   p e r p e n d i c u l a r   to  t h e   a x i s   of   t h e   drum  v a r y -  

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

d r u m .  

6.  A  m e t h o d   a c c o r d i n g   to   e i t h e r   o f   c l a i m s   1  and  2  o r  

a p p a r a t u s   a c c o r d i n g   to  any   of   c l a i m s   3  to  5,  w h e r e i n   t h e  

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

w h i c h   i n c l u d e   an  e l e c t r i c   m o t o r .  

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

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

ed  by  t h e   o p e r a t i o n   of  m e a n s   w h i c h   a l t e r   t h e   c h a r a c t e r i s -  

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

8.  A  m e t h o d   a c c o r d i n g   to  any   of  c l a i m s   1,  2  and  6  o r  

a p p a r a t u s   a c c o r d i n g   to  any   of   c l a i m s   3  to  6,  w h e r e i n   t h e  

c o n t a c t   d r i v e   r o l l e r   i s   r o t a t e d   a t   a  c o n s t a n t   s p e e d ,   s o  

as  to  d r i v e   t h e   cone   a t   a  s u r f a c e   s p e e d   w h i c h   c a u s e s   a n  

a v e r a g e   s p e e d  o f   t a k e - u p   of  y a r n   on  t h e   cone   w h i c h   i s  

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

t h e   s t o r a g e   d rum,   t h e   v a r i a t i o n   of  t h e   w i n d i n g   s p e e d   o f  



t he   cone   b e i n g   a c h i e v e d   by  t h e   o p e r a t i o n   of  m e a n s   w h i c h  

move  t h e   c o n e   s l i g h t l y   away  f r o m   t h e   r o l l e r ,   and  b a c k  

a g a i n .  

9.  A  m e t h o d   a c c o r d i n g   to  any   o f   c l a i m s   1,  2  and  6  t o  

8,  or  a p p a r a t u s   a c c o r d i n g   to  any   of   c l a i m s   3  to  8 ,  

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

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

10.  A  m e t h o d   a c c o r d i n g   to  any   of   c l a i m s   1,  2  and  6 

to  8  o r   a p p a r a t u s   a c c o r d i n g   to  any   of   c l a i m s   3  to   8 ,  

w h e r e i n   t h e   s a i d   c o n s t a n t   s p e e d   s o u r c e   i s   an  a i r   j e t  

t e x t u r i n g   d e v i c e .  

11.   A  m e t h o d   a c c o r d i n g   to  c l a i m   10,   w h e r e i n   t h e   a i r  

j e t   t e x t u r i n g   d e v i c e   c o m p r i s e s   an  a i r   j e t   m o u n t e d   m i d w a y  

up  an  a i r   j e t   t e x t u r i n g   c h e s t ,   t h e   c h e s t   h a v i n g   a  p o o l  

of   w a t e r   in   i t s   b a s e   and  an  a i r   v e n t   n e a r   i t s   t o p ,   a n d  

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

up  t h e   c h e s t   and  t h r o u g h   t h e   a i r   j e t .  

12.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   10,  w h e r e i n   t h e   a i r  

j e t   t e x t u r i n g   d e v i c e   c o m p r i s e s   an  a i r   j e t   m o u n t e d   p a r t -  

way  up  a  s u b s t a n t i a l l y   v e r t i c a l   a i r   j e t   t e x t u r i n g   c h e s t ,  

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

w a t e r   p a n ,  

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

i t s   t o p   and  o p e n   a t   i t s   b a c k   to   f o r m   two  v e r t i c a l  

b a c k   e d g e s   t h e r e i n ,   t h e   b a c k   e d g e s   b e i n g   s l i d e a b l y  

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

s u c h   t h a t   t h e   c h e s t   c o v e r   i s   a d a p t e d   to   be  moved   f r o m  

an  up  o r   o p e n   p o s i t i o n   to  a  c l o s e d   or   o p e r a t i n g   p o s -  

i t i o n   i n   w h i c h   t h e   open   b o t t o m   of   t h e   c h e s t   c o v e r  



r e s t s   in   t h e   w a t e r   p a n ,  

an  o v e r f l o w   d r a i n   in   t he   w a t e r   p a n ,  

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

an  a i r   i n l e t   c o n n e c t e d   t h r o u g h   t h e   b a c k   p l a t e   to  t h e   a i r  

j e t ,  

an  a i r   v e n t   t h r o u g h   t h e   b a c k   p l a t e   n e a r   t h e   t o p   of  t h e  

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

pan   and  c h e s t   c o v e r   a b o v e   t he   o v e r f l o w   d r a i n   in   t h e   w a t e r  

p a n ,   a n d  

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

p o i n t   in   t h e   pan  b e l o w   t h e   o v e r f l o w   d r a i n ,   up  t h e   c h e s t  

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

down  the   c h e s t   f r o m   t h e   j e t   to  t h e   o u t l e t   s l o t .  
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