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©  Wrap  spinning  device  and  method. 
Textile  core  material  12  passes  from  delivery  rollers  8,10 

through  a  rotary  spindle  16  and  then  via  take-up  rollers  24,26 
to  a  winding  roller  32  to  form  a  package  34.  The  spindle  16 

carries  a  package  28  of  wrapper  yarn  27  which  is  withdrawn 
over-end  and  passes  down  the  spindle  16  with  the  core 
material  12,  wrapping  around  the  latter  to  form  wrap-spun 
yarn.  Positive  false  twist  is  applied  at  the  entrance  to  the 
spindle  16  by  a  false  twist  device  14  spaced  from  the  delivery 
rollers  8, 10  by  a  distance  A  and  from  the  take-up  rollers  24, 
26  by  a  distance  B.  A  and  B  are  so  related  that  neither  is  less 
than  one  third  of  the  total  A  +  B  and  are  preferably 
approximately  equal  to  one  another. 



T h i s   i n v e n t i o n   r e l a t e s   to  wrap   s p i n n i n g ,  

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

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

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

i s   w i t h d r a w n   o v e r - e n d   f rom  t h e   p a c k a g e   and   i s   w o u n d  

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

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

c o h e r e n t   y a r n .   The  c o r e   m a t e r i a l   may  t a k e   v a r i o u s  

f o r m s ,   b u t   i s   m o s t   commonly   c o n s t i t u t e d   by  a  s l i v e r  

d e l i v e r e d   d i r e c t l y   f r o m   a  d r a w i n g   h e a d   so  t h a t   t h e  

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

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

y a r n   may  c o m p r i s e ,   f o r   e x a m p l e ,   mono-   or   m u l t i -  

f i l a m e n t s ,   t a p e s   or   n a t u r a l   or   s y n t h e t i c   y a r n .  

Wrap  y a r n   p r o d u c e d   i n   t h i s   way  can   b e  

u s e d   f o r   a  v a r i e t y   of  p u r p o s e s   and  i t s   c h a r a c t e r -  

i s t i c s   can   be  v a r i e d   as  r e q u i r e d .   F o r   e x a m p l e ,  

e f f e c t   y a r n s   can   be  p r o d u c e d   by  o v e r - f e e d i n g   a n  

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

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

The  a p p a r a t u s   n e c e s s a r y   f o r   c a r r y i n g   o u t  

s u c h   a  p r o c e s s   c o m p r i s e s   d e l i v e r y   r o l l e r s ,  a   t a k e -  

up  r o l l e r   or  r o l l e r s ,   a  h o l l o w   s p i n d l e   w h i c h   s e r v e s  

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

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

and  m o u n t e d   f o r  r o t a t i o n  a b o u t   i t s   a x i s ,  a n d   a  d r i v e  

f o r   t h e   s p i n d l e .  



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

as  to  h o l d   i t   t o g e t h e r   d u r i n g   w r a p p i n g .   T h i s   f a l s e  

t w i s t   may  be  a p p l i e d   by  f r i c t i o n a l   e n g a g e m e n t  o f  
t h e   c o r e   m a t e r i a l   w i t h   t h e   h o l l o w   i n t e r i o r   of  t h e  

r o t a r y   s p i n d l e .   I f   t h e r e   i s   no  or   l i t t l e   s l i p ,  

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

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

t h e   s p i n d l e ,   b u t   t h e   d e g r e e   of  s l i p   and  h e n c e   t h e  

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

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

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

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

t h e   f a l s e   t w i s t .   Such   a  d e v i c e   p r e f e r a b l y   r o t a t e s  

a t   t h e   same  s p e e d   as  t h e   s p i n d l e   so  as  to   i m p a r t   o n e -  

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

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

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

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

w i l l   be  r e f e r r e d   to  as  p o s i t i v e   f a l s e   t w i s t   a n d  

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

i n v e n t i o n   i s   c o n c e r n e d .  

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

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

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

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

T h i s   b l o c k i n g   i s   m o s t   commonly   c a u s e d   by  t h e  

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

end  and  by  t h e   t a k e - u p   r o l l e r s   f o r  t h e   w r a p p e d  

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

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

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



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

j u s t   r e f e r r e d   t o .  

We  h a v e   f o u n d   t h a t   t h e   q u a l i t y   of  t h e  

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

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

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

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

to  t h e   i n v e n t i o n ,   t h e   d i s t a n c e   of   t h e   f a l s e   t w i s t  

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

one  t h i r d   of  t h e   p a t h   l e n g t h   of   t h e   c o r e   m a t e r i a l  

b e t w e e n   t h e   p o i n t s   in   q u e s t i o n .   In   o t h e r   w o r d s ,  

t h e   f a l s e   t w i s t   d e v i c e   i s   l o c a t e d   w i t h i n   t he   m i d d l e  

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

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

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

p a r t i c u l a r l y   t e n s i l e   s t r e n g t h   and  o v e r a l l   a p p e a r a n c e .  
The  b e s t   r e s u l t s   a r e   a c h i e v e d   when  t h e   f a l s e   t w i s t  

d e v i c e   i s   l o c a t e d   a p p r o x i m a t e l y   m i d - w a y   b e t w e e n  

t h e   t w i s t - b l o c k i n g   p o i n t s .  

T h i s   p r i n c i p l e   i s   a p p l i c a b l e   to  b o t h  

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

v a l u a b l e   when  a p p l i e d   to  a  s i n g l e - w r a p p e d   y a r n   w h e r e  

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

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

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

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

t w i s t   d e v i c e   to   be  a t   t h e   e n t r y   end  of  t h i s   s p i n d l e  

and  to   be  f i t t e d   to  t h e   s p i n d l e   to   r o t a t e   w i t h   i t .  

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

a t   t h e   e n t r y   end  of  t he   s p i n d l e   and   t h e   two  c o m p o n e n t s ,  

i . e .   t h e   c o r e   and  t he   w r a p p e r   y a r n ,   w i l l   i m m e d i a t e l y  

be  w r a p p e d   t o g e t h e r   in   t h e   same  h a n d   and  p a s s e d  



down  t h r o u g h   t h e   s p i n d l e   i n   t h a t   w r a p p e d   s t a t e .  

I t   i s   a l s o   p o s s i b l e   f o r   t h e   f a l s e   t w i s t  

d e v i c e   to   be  l o c a t e d   a t   t h e   e x i t   of  t h e   s p i n d l e  

and   a g a i n   i t   i s   p r e f e r a b l y   f i t t e d   to  t h e   s p i n d l e  

i t s e l f   so  as  to   r o t a t e   w i t h   i t   a l t h o u g h   i t   i s  

p o s s i b l e   f o r   t h e   f a l s e   t w i s t   d e v i c e   to  b e . s e p a r a t e  

f r o m   t h e   s p i n d l e   and   to   be  p o s i t i v e l y   r o t a t e d   i n  

t h e   same  d i r e c t i o n   as  t h e   s p i n d l e .  

When  t h e   o v e r a l l   s t r e n g t h   of  a  y a r n   i s  

a  p r i m a r y   c o n s i d e r a t i o n ,   i t   may  be  n e c e s s a r y   t o  

a p p l y   more   t h a n   one  w r a p p e r   y a r n   by  p a s s i n g   t h e  

c o r e   m a t e r i a l   i n   s u c c e s s i o n   t h r o u g h   two  or   m o r e  

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

a p p l i c a t i o n   of  a  w r a p p e r   y a r n .   The  i n v e n t i o n   i s  

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

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

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

t h a n   two  s u c h   s p i n d l e s   c an   be  u s e d   i f   n e c e s s a r y .  
W i t h   two  s p i n d l e s   a r r a n g e d   so  t h a t   y a r n  

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

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

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

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

d e v i c e   and   a  s e c o n d   r o t a r y   s p i n d l e   w i t h   no  s u b s e q u e n t  

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

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

s u p e r i o r   p r o p e r t i e s   to   p r e v i o u s l y   known  f o r m s   o f  

d o u b l e   w r a p p e d   y a r n .  

The  i m p r o v e d   r e s u l t   o b t a i n e d   can   b e s t   b e  

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



d i f f e r e n c e   of   e f f e c t   a c c o r d i n g   to  w h e t h e r   or   n o t   a  

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

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

c o r e   m a t e r i a l .   I f   no  f a l s e   t w i s t   d e v i c e   i s   i n c l u d e d  

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

t h e   s p i n d l e ,   i t   can   be  s e e n   to  be  w r a p p e d   a r o u n d  

t h e   c o r e   m a t e r i a l   i n   a  r e l a t i v e l y   c l o s e   h e l i x ,  w h i c h  

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

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

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

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

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

d e v i c e   and  t h e   w r a p p e r   y a r n   i s   s u p p l i e d   a t   t h e  

e n t r a n c e   to   t h e   s p i n d l e ,   no  c l o s e   w r a p p i n g   of  t h e  

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

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

The  w r a p p e r   y a r n   m e r e l y   makes   a  r e l a t i v e l y  

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

t u r n s   r e p r e s e n t i n g   t h e   t u r n s   of  u n w i n d i n g   of  t h e  

w r a p p e r   y a r n   f r o m   t h e   p a c k a g e .   On  t h e   o t h e r   h a n d ,  

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

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

be  s e e n   t h a t   t h e   two  c o m p o n e n t s   b e c o m e   t w i s t e d  

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

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

of  t h e   c o r e   m a t e r i a l   when  no  f a l s e   t w i s t   d e v i c e   i s  

i n c l u d e d .   The  w r a p p e d   y a r n   t h e n   p a s s e s   to  t a k e - u p  

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

r o l l e r s   t h e   t w i s t   m a y . v e r y   s l i g h t l y   r e l a x .  

I f   t h i s   o b s e r v e d   b e h a v i o u r   i s   now  r e l a t e d  

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

f a l s e   t w i s t   d e v i c e   l o c a t e d   as  d e s c r i b e d ,   i t   w i l l   b e  



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

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

c o r e   m a t e r i a l ,   b u t   m e r e l y   p a s s e s   down  t h e   h o l l o w  

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

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

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

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

own  h e l i c a l   c o n f i g u r a t i o n .   W h i l e   t h e   t w i s t e d   c o r e  

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

b e t w e e n   t h e   f a l s e   t w i s t   d e v i c e   and  t h e   t a k e - u p  

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

to  t h e   a b s e n c e   of   any   s u b s e q u e n t   f a l s e   t w i s t   d e v i c e ,  

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

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

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

t o g e t h e r   and  b e f o r e   t h e y   h a v e   had   t h e   o p p o r t u n i t y  

to  r e l a x .  

T h i s   i s   i n   c o n t r a s t   to  t h e   e f f e c t   o b t a i n e d  

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

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

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

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

in   t h e   a p p a r a t u s   u s e d   and   t h e   s t e p s   of  w r a p p i n g  

a p p l i e d   to   t h e   y a r n   may  a p p e a r   s l i g h t ,   t h e   d i f f e r e n c e  

in   t h e   r e s u l t   o b t a i n e d   i s   m a j o r .   The  f a l s e   t w i s t  

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

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

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

d e l i v e r y   r o l l e r s .   As  a  r e s u l t ,   t h e   f i r s t   w r a p p e r  

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

w i t h   i t .   A f t e r   p a s s a g e   t h r o u g h   t h e   f a l s e   t w i s t  

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



of  t h e   f i r s t   w r a p p e r   y a r n   may  s i g n i f i c a n t l y   r e l a x  

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

as  t h e y   l e a v e   t h e   f a l s e   t w i s t   d e v i c e   and  t h e  

f i n i s h e d   p r o d u c t   may  r e l a x   s t i l l   f u r t h e r   a f t e r  

p a s s i n g   t h r o u g h   t h e   t a k e - u p   r o l l e r s .   As  a  r e s u l t  

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

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

y a r n   may  c a t c h   on  p a r t s   of   any  m a c h i n e r y   u s e d ,  

e . g .   t h e   n e e d l e s   in   k n i t t i n g   and  t u f t i n g   m a c h i n e s .  

Such  a  p r o c e s s   i s   d i s c l o s e d   i n   B r i t i s h   p a t e n t  

s p e c i f i c a t i o n   1 , 3 0 9 , 1 8 5   w h e r e ,   as  can  be  s e e n   f r o m  

F i g u r e   1,  a  r o t a r y   f a l s e   t w i s t   d e v i c e   f o l l o w s   t h e  

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

A l t h o u g h   b e s t   r e s u l t s   a r e   o b t a i n e d   by  t h e  

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

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

s t i l l   be  o b t a i n e d   by  a d a p t a t i o n   of   an  a r r a n g e m e n t  

r e f e r r e d   to   a b o v e   f o r   a  s i n g l e   r o t a r y   s p i n d l e ,   i . e .  

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

e n t r a n c e   to   t h i s   s p i n d l e .   U n d e r   t h e s e   c i r c u m s t a n c e s ,  

a  s e p a r a t e   t w i s t - b l o c k i n g   d e v i c e   n e e d s   to  be  l o c a t e d  

b e t w e e n   t h e   two  s p i n d l e s .   The  f i r s t   of  t h e   t w o  

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

t h e r e   w e r e   o n l y   a  s i n g l e   s p i n d l e .   In  o t h e r   w o r d s ,  

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

to  t h e   t a k e - u p   r o l l e r   or   r o l l e r s   w h i c h   f o l l o w   a  

s i n g l e   s p i n d l e .   A f t e r   l e a v i n g   t h e   t w i s t - b l o c k i n g  

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

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

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

f a l s e   t w i s t .  



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

t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e  

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

F i g u r e   1  i s   an  e l e v a t i o n   of   a p p a r a t u s  

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

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

s p i n d l e ;  

F i g u r e   2  i s   a  d i a g r a m m a t i c   v i e w   of  a  

m o d i f i c a t i o n   of  t h e   a p p a r a t u s   of  F i g u r e   1  in   w h i c h  

t h e   f a l s e   t w i s t   d e v i c e   i s   f i t t e d   to   t h e   e x i t   e n d  

of   t h e   s p i n d l e ;  

F i g u r e   3  i s   a  c o r r e s p o n d i n g   v i e w   of  a p p a r a t u s   f o r  

t h e  p r o d u c t i o n   of  doub le -wrapped   y a r n   in   w h i c h   t h e   f a l s e  

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

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

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

i l l u s t r a t e d   i n   F i g u r e   1 ;  

F i g u r e   4  i s   a  d i a g r a m m a t i c   v i e w   s i m i l a r   t o  

F i g u r e   3,  b u t   w i t h   a  f a l s e   t w i s t   d e v i c e   m o u n t e d  

b e t w e e n   t h e   two  s p i n d l e s   a t   t h e   e x i t   end  of  t h e   f i r s t  

s p i n d l e ;   a n d  

F i g u r e   5  i s   a  m o d i f i c a t i o n   of   t h e   v i e w  

of  F i g u r e   4  w i t h   t h e   f a l s e   t w i s t   d e v i c e   l o c a t e d   a t  

t h e   e n t r y   end  o f  t h e   s e c o n d   s p i n d l e .  

T u r n i n g   f i r s t   to  F i g u r e   1,  t h e   c o r e   m a t e r i a l  

shown  as  12  i s   i n   t h e   f o rm  of  a  s l i v e r   s u p p l i e d   b y  

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

and   4  and  p a s s i n g   t h r o u g h ,   a  c o n d u c t o r   6  to   a  p a i r  

of   d e l i v e r y   r o l l e r s   8 - a n d   10.   The  c o r e   m a t e r i a l  

12  p a s s e s   t h r o u g h   a  h o l l o w   s p i n d l e   16  h a v i n g   a  

f a l s e   t w i s t   d e v i c e   14  a t   i t s   top   or   e n t r y   end .   T h i s  

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



w i t h   t h e   s p i n d l e   or   may  be  a  s e p a r a t e   p a r t   w h i c h   i s  

f i t t e d   to  t h e   top   of  t h e   s p i n d l e ,   b u t   in   e i t h e r   c a s e  

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

c o r e   m a t e r i a l   1 2 .  

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

p a s s a g e   18  and  an  e x i t   p a s s a g e   20  b e t w e e n   w h i c h   i s  

l o c a t e d   a  t r a n s v e r s e   p i n   22  f o r m e d   w i t h   a  V  g r o o v e  

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

d i a m e t e r   a t   t h e   b o t t o m   of  t h e   g r o o v e   i s   l a r g e r   t h a n  

t h e   b o r e   of  e i t h e r   t h e   e n t r y   p a s s a g e   18  or  t h e  

e x i t   p a s s a g e   20  so  t h a t   t h e   s l i v e r   i s   d e f l e c t e d  

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

t h e   w a l l s   of  t h e   two  p a s s a g e s   so  as  to  be  n i p p e d  

a t   t h e s e   two  p o i n t s .   The  n i p p i n g   a c t i o n   m u s t   b e  

s u f f i c i e n t   to  c a u s e   t h e   s l i v e r   to  be  f a l s e   t w i s t e d  

-  on  e i t h e r   s i d e   of  t h e   p i n   22,  by  c u r t a i l i n g   r e l a t i v e  

r o t a t i o n   b e t w e e n   t he   d e v i c e   14  and  t h e   c o r e   m a t e r i a l   1 2 ,  

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

f a l s e   t w i s t   on  t h e   u p s t r e a m   s i d e   of  t h e   f a l s e   t w i s t  

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

d e f i n e d   by  t h e   n i p   of  t h e   d e l i v e r y   r o l l e r s   8,  1 0  

w h i l e   t h e   r e v e r s e   t w i s t   on  t h e   d o w n s t r e a m   s i d e   w i l l  

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

of   a  p a i r   of  t a k e - u p   r o l l e r s   24  and  2 6 .  

A  p a c k a g e   28  of  f i l a m e n t   w r a p p e r   y a r n   i s  

m o u n t e d   on  t h e   s p i n d l e   16  so  as  to  r o t a t e   w i t h   t h e  

s p i n d l e   and  t h e   w r a p p e r   y a r n   i s   d r awn   o f f   o v e r - e n d  

u p w a r d l y   f rom  t h e   p a c k a g e   and   t h e n   d o w n w a r d l y   t h r o u g h  

t h e   f a l s e   t w i s t   d e v i c e   14,   as  s e e n   a t   29.  On 

l e a v i n g   t h e   f a l s e   t w i s t   d e v i c e   14  t h e   two  c o m p o n e n t s  

i . e .   t h e   s l i v e r   12  c o n s t i t u t i n g   t h e   c o r e   m a t e r i a l  



and  t h e   w r a p p e r   y a r n   27,  a r e   t w i s t e d   t o g e t h e r   a n d  

a r e   d r a w n   d o w n w a r d l y   by  t h e   t a k e - u p   r o l l e r s   24,  2 6 ,  

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

m e m b e r s   29  and  30  and  a  w i n d i n g   r o l l e r   32  to   be  f o r m e d  

i n t o   a  wound  p a c k a g e  3 4 .   The  s p i n d l e   16  i s   m o u n t e d  

f o r   r o t a t i o n   i n   a  b r a c k e t   36  p i v o t e d   a t   37  and  i s   d r i v e n  

by  a  b e l t   38  p a s s i n g  a r o u n d   a  p u l l e y   40  a t   t h e  

l o w e r   end  of  t h e   s p i n d l e .  

The  d i m e n s i o n s   A  b e t w e e n   t h e   f a l s e   t w i s t  

d e v i c e   14  and  t h e   u p p e r   t w i s t - b l o c k i n g   p o i n t   d e f i n e d  

by  t h e   d e l i v e r y   r o l l e r s   8,  10  and  t h e   d i m e n s i o n   B 

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

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

24,   26  a r e   shown  as  e q u a l ,   so  t h a t   t h e   f a l s e   t w i s t  

d e v i c e   14  i s   l o c a t e d   a t   t h e   m i d - p o i n t   b e t w e e n   t h e   t w o  

t w i s t - b l o c k i n g   p o i n t s .   G e n e r a l l y   s p e a k i n g ,   t h i s  

l e a d s   to   b e s t   r e s u l t s ,   b u t   t h e   d i m e n s i o n s   A  and   B 

can   be  v a r i e d   i n   r e l a t i o n   to  one  a n o t h e r   w i t h i n   t h e  

l i m i t s   s e t   o u t   a b o v e   w i t h o u t   any  v e r y   m a r k e d  

d e t e r i o r a t i o n   i n   t h e   p r o p e r t i e s   of   t h e   y a r n .  
In  t h e   m o d i f i c a t i o n   shown  i n   F i g u r e   2 ,  

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

r e f e r e n c e   n u m e r a l s ,   and  t h e   f a l s e   t w i s t   d e v i c e   w h i c h  

i s   a g a i n   shown  as  14  i s   i n   t h e   fo rm  of  a  b e n t   w i r e  

f i t t e d   to  t h e   b o t t o m   of  t h e   s p i n d l e   16,  to   i m p a r t  

p o s i t i v e   f a l s e   t w i s t   to  t h e   c o r e   m a t e r i a l   1 2 .  

A g a i n   t h e   d e v i c e   14  i s   p o s i t i o n e d   m i d - w a y   b e t w e e n   t h e  

two  t w i s t - b l o c k i n g   p o i n t s   r e p r e s e n t e d   by  t h e   d e l i v e r y  

r o l l e r s   8,  10  and  t h e  t a k e - u p   r o l l e r s   26,  2 8 .  

In   t h e   a p p a r a t u s   of  F i g u r e   3  w h e r e   t h e  

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

as  t h a t   of  F i g u r e   1  as  f a r   as  t h e   e x i t   of   t h e   s p i n d l e   1 6 ,  



t h e   c o r e   m a t e r i a l   f o r m e d   by  t h e   s l i v e r   12  and  t h e  

w r a p p e r   y a r n   29  p a s s i n g   t o g e t h e r   t h r o u g h   t h e   f a l s e  

t w i s t   d e v i c e   14  a t   t h e   t o p   of  t h e   s p i n d l e   1 6 .  

Be low  t h e   s p i n d l e   16,   t h e   w r a p p e d   y a r n   p a s s e s   to  a  

t w i s t - b l o c k i n g   p o i n t   d e f i n e d   by  p i n s   23,  25  a n d  

h a v i n g   an  e q u i v a l e n t   e f f e c t   on  t h e   f a l s e   t w i s t   t o  

t h e   t a k e - u p   r o l l e r s   2 4 , 2 6   in   F i g u r e   1.  T h e r e a f t e r  

t h e   y a r n   p a s s e s   to   a  s e c o n d   s p i n d l e   40  f i t t e d   w i t h  

a  p a c k a g e   42  of   w r a p p e r   y a r n   and  o t h e r w i s e   s i m i l a r  

to   t h e   s p i n d l e   16  e x c e p t   f o r   t h e   a b s e n c e   of  a n y  
f a l s e   t w i s t   d e v i c e   a t   t h e   e n t r a n c e   to  t h e   s p i n d l e .  

The  w r a p p e r   y a r n   shown  as  44  t h u s   w r a p s   a r o u n d   t h e  

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

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

of  t h e   s p i n d l e   and  p a s s e s   to   t h e   t a k e -   up  r o l l e r s  

26,  28  b e f o r e   b e i n g   wound  i n t o   a  p a c k a g e   as  i n  

F i g u r e   1.  As  i n   F i g u r e   1,  t h e   d i m e n s i o n s   A  and  B 

a r e   e q u a l   so  t h a t   t h e   f a l s e   t w i s t   d e v i c e   14  i s  

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

f o r m e d   by  t h e   d e l i v e r y   r o l l e r s   8,  10  and  t h e   p i n s  

25,  27  and  i s   l o c a t e d   a t   t h e   t o p   of  t h e   s p i n d l e   1 6  

i n   t h e   same  way  as  in   F i g u r e   1 .  

As  m e n t i o n e d   p r e v i o u s l y ,   t h e   t w i s t -  

b l o c k i n g   p o i n t s   may  be  d e f i n e d   e i t h e r   by  t h e   d e l i v e r y  

and  t a k e - u p   r o l l e r s   as  in   F i g u r e   1  or   e i t h e r   or  b o t h  

of  t h e s e   p o i n t s   may  be  d e f i n e d   by  some  o t h e r   f o r m  

of  d e v i c e .   In  t h e   m o d i f i c a t i o n   of  F i g u r e   3  t h e  

l o w e r   t w i s t - b l o c k i n g   p o i n t   i s   d e f i n e d   by  t h e   p i n s  

25,  27  and  a  s i m i l a r   a r r a n g e m e n t   of  p i n s   c o u l d   b e  

p r o v i d e d   a t   t h e   u p p e r   end,   i . e .   j u s t   b e l o w   t h e  

d e l i v e r y   r o l l e r s ,   i f   r e q u i r e d .   O t h e r   f o r m s   o f  

t w i s t - b l o c k i n g   d e v i c e   a r e   a l s o   p o s s i b l e .  



F i g u r e s   4  and  5  a r e   d i a g r a m m a t i c   v i e w s  

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

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

t w i s t   d e v i c e  1 4   i s   m o u n t e d   b e t w e e n   t h e   two  s p i n d l e s ,  

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

In   b o t h   t h e s e   F i g u r e s ,   t h e   p a r t s   a r e   i d e n t i f i e d   b y  

t h e   same  r e f e r e n c e   n u m e r a l s   as  i n   F i g u r e   3,  a n d  

i t   w i l l   be  s e e n   t h a t   i n   e a c h   c a s e   t h e r e   i s   a  f i r s t  

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

and  a  s e c o n d   r o t a r y   s p i n d l e   w i t h   no  s u b s e q u e n t  

f a l s e   t w i s t   d e v i c e .   F o r   s a k e   of   s i m p l i c i t y ,  

t h e   f a l s e   t w i s t   d e v i c e   14  i s   shown  as  b e i n g   i n   t h e  

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

of   t h e   f i r s t   s p i n d l e   i n   F i g u r e   4  and  to   t h e   e n t r y  

end  of  t h e   s e c o n d   s p i n d l e   i n   F i g u r e   5 .  

In  e a c h   c a s e ,   t h e   e f f e c t   o f - t h e   d e v i c e   1 4  

i s   to   a p p l y   f a l s e   t w i s t   to   t h e   c o r e   m a t e r i a l   12  w h i c h  

p a s s e s   b a c k   as  f a r   as  t h e   d e l i v e r y   r o l l e r s   8  and  1 0 ,  

b e i n g   i l l u s t r a t e d   i n   e a c h   of   t h e   two  F i g u r e s   b y  

s h o r t   l e n g t h s   of  t h e   c o r e   m a t e r i a l   12  w h i c h   s l o p e  

d o w n w a r d l y   f rom  l e f t   to  r i g h t .   As  p r e v i o u s l y  

e x p l a i n e d ,   t h e   p r o v i s i o n   of   t h e   d e v i c e   14  m e a n s  

t h a t   t h e   w r a p p e r   y a r n   29  d o e s   n o t   wrap   a r o u n d   t h e  

c o r e   m a t e r i a l   12  a t   t h e   e n t r a n c e   to   t h e   s p i n d l e ,  

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

s p i n d l e   w i t h   t h e   c o r e   m a t e r i a l   12  in   t h e   f o rm  of  a  

l o n g   h e l i x   i n d i c a t e d   by  t h e   c h a i n   d o t t e d   l i n e s   s l o p i n g  

s t e e p l y   f rom  r i g h t   to  l e f t .   F o r   s a k e   of  i l l u s t r a t i o n  

t h i s   h e l i x   i s   shown  i n   F i g u r e   4  as  h a v i n g   f o u r   t u r n s  

b e t w e e n   t h e   e n t r a n c e   to  t h e   s p i n d l e   16  and  t h e   d e v i c e  

14,   t h e s e   f o u r   t u r n s   r e p r e s e n t i n g   t h e   n u m b e r   of  t u r n s  

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



w r a p p e r   y a r n   29  w h i c h   h a s   b e e n   w i t h d r a w n .   A f t e r  

l e a v i n g   t h e   d e v i c e   14  i n   F i g u r e   4,  t h e   f a l s e   t w i s t  

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

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

c o r e   m a t e r i a l   12  a n d ,   as  a  r e s u l t ,   as  p r e v i o u s l y  

e x p l a i n e d ,   a f t e r   l e a v i n g   t h e   d e v i c e   14  t h e   c o r e  

m a t e r i a l   12  and  t h e   w r a p p e r   y a r n   29  a r e   t w i s t e d  

t o g e t h e r   as  shown  by  t h e   a l t e r n a t i n g   s o l i d   a n d  

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

i s   m a i n t a i n e d   as  f a r   as  t h e   t a k e - u p   r o l l e r s   26,  2 8  

s i t u a t e d   b e l o w   t h e   s e c o n d   r o t a r y   s p i n d l e   40  w h i c h  

c a r r i e s   t h e   p a c k a g e   42  of  t h e   s e c o n d   w r a p p e r   y a r n   4 4 .  

As  shown ,   t h e   y a r n   p a s s e s   s t r a i g h t   t h r o u g h   t h e  

s e c o n d   s p i n d l e   40  a l t h o u g h   i t s   p a t h   may  be  a d j u s t e d  

to  e n g a g e   e i t h e r   t h e   e n t r a n c e   or   t he   e x i t   of  t h e  

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

d o u b l e   w r a p p e d   y a r n   shown  as  46  p a s s e s   d i r e c t l y  

f r o m   t h e   e x i t   of  t h e   s p i n d l e   40  to  t h e   t a k e - u p  

r o l l e r s   26,  28,  t h e   w r a p p e r   y a r n   44  w r a p s   a r o u n d  

t h e   c o m b i n a t i o n   of  t h e   c o r e   m a t e r i a l   12  and  t h e  

f i r s t   w r a p p e r   y a r n   29  a t   t h e   e n t r a n c e   to   t h e   s p i n d l e  

40  and  c o n t i n u e s   down  t h e   s p i n d l e   40  i n   t h i s  

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

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

e n t r a n c e   to  t h e   s p i n d l e   40  and  t h e   t a k e - u p   r o l l e r s   1 2 .  

As  can   be  s e e n   f r o m   t h i s ,   t h e   s e c o n d   s p i n d l e   40  i s  

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

to  t h e   f i r s t   s p i n d l e   3  and  when  o p e r a t i n g   in   t h i s  

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

d e v i c e   14  s h o u l d   be  f i t t e d   to  t h e   b o t t o m   of  t h e  

f i r s t   s p i n d l e   16,  as  i l l u s t r a t e d   in   F i g u r e   4 .  



When  t h e   d o u b l e   w r a p p e d   y a r n   46  f i n a l l y  

l e a v e s   t h e   t a k e - u p   r o l l e r s   26,  28  and  t h e   f a l s e  

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

y a r n   44  p r e v e n t s   t h e   a p p e a r a n c e   of  any   s l a c k   i n   t h e  

t u r n s   of   t h e   f i r s t   w r a p p e r   y a r n   29,  l e a d i n g   to   a  

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

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

As  i l l u s t r a t e d   in   F i g u r e   5,  t h e   s p i n d l e   4 0  

i s   t u r n i n g   i n   t h e   same  d i r e c t i o n   as  t h e   f i r s t   s p i n d l e  

16,  as  can   be  s e e n   f rom  t h e   f a c t   t h a t   t h e   t u r n s   o f  

t h e   s e c o n d   w r a p p e r   y a r n   44  s l o p e   f r o m   r i g h t   to  l e f t  

in   c o n t r a s t   to   t h o s e   in   F i g u r e   4.  U n d e r   t h e s e  

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

d e v i c e   14  i s   m o u n t e d   a t   t h e   e n t r y   end  of   t h e   s p i n d l e  

40,  as  i l l u s t r a t e d   in   F i g u r e   5.  In   b o t h   F i g u r e s  

4  and  5,  t h e   f a l s e   t w i s t   d e v i c e   14  i s   l o c a t e d  

a p p r o x i m a t e l y   m i d - w a y   b e t w e e n   t h e   d e l i v e r y   r o l l e r s   8 ,  

10  and  t h e   t a k e - u p   r o l l e r s   26,  28  i n   t h e   same  w a y  

as  in   t h e   o t h e r   F i g u r e s .  

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

12  may  be  i n   t h e   f o rm  of  a  s l i v e r   f o r m e d   of   s y n t h e t i c  

or  n a t u r a l   f i b r e s .   In  a  p a r t i c u l a r   e x a m p l e ,   t h e s e  

n a t u r a l   f i b r e s   may  be  j u t e   w h i c h   when  d o u b l e - w r a p p e d  

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

spun  jute   y a r n   b u t   p r o d u c e d   by  a  s i m p l e r   and  c h e a p e r  

p r o c e s s .   Thus  i n   a  p a r t i c u l a r   e x a m p l e   of  a  j u t e  

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

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

f o r   t h e   c o r e   was  a  j u t e  s l i v e r   of  7 . 8 4   g r a m s   p e r  
m e t r e   d r a f t e d   to  t w e n t y   f o u r   of   a  d r a f t   i n   a  d r a f t i n g  

h e a d   so  as  to  e m e r g e   a t   t h e   d e l i v e r y   r o l l e r s   8 , 1 0  

as  a  s l i v e r   of   3 . 1   NM  l e a d i n g   to   a  y a r n   of  3 . 1   NM. 



B o t h   w r a p p e r   y a r n s   27  and  29  we re   s e v e n t y   d e n i e r  

n y l o n   mono-   or   m u l t i - f i l a m e n t .   E x a m i n a t i o n   of  t h e  

p r o d u c t   showed   t h a t   i t   c o n s i s t e d   of  a  j u t e   c o r e  

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

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

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

i s   s u s c e p t i b l e   of   a l l   t h e   same  v a r i a t i o n s   as  a  

n o r m a l   wrap   s p i n n i n g   p r o c e s s .   A l t h o u g h   t h e   u s e  

of   a  j u t e   c o r e   h a s   b e e n   r e f e r r e d   to  as  a  p a r t i c u l a r  

e x a m p l e ,   t h e   c o r e   may  be  c o n s t i t u t e d   by  any  f o r m  

of  t e x t i l e   s l i v e r   or   o t h e r   f o r m   of  b u n d l e s   of  f i b r e s .  

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

of  an  e f f e c t   y a r n   by  t h e   o v e r - f e e d i n g   of  an  e f f e c t  

c o m p o n e n t   as  w i t h   o t h e r   w r a p   s p i n n i n g   p r o c e s s e s .  



1.  A  wrap   s p i n n i n g   h e a d   c o m p r i s i n g  

d e l i v e r y   r o l l e r s ,   a  t a k e - u p   r o l l e r   or  r o l l e r s , '  a  

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

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

d e l i v e r y   and  t a k e - u p   r o l l e r s   and  m o u n t e d   f o r  

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

and  a  d e v i c e   f o r   t he   a p p l i c a t i o n   of  p o s i t i v e   f a l s e  

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

t h e   d e v i c e   b e i n g   l o c a t e d   b e t w e e n   t w i s t - b l o c k i n g  

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

p o i n t   n o t   g r e a t e r   t h a n   one  t h i r d   of  t h e   p a t h   l e n g t h  

b e t w e e n   t h e   t w i s t - b l o c k i n g   p o i n t s .  

2.  A  wrap   s p i n n i n g   h e a d   a c c o r d i n g   to   c l a i m   1 

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

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

p o i n t s .  

3.  A  wrap  s p i n n i n g   h e a d   a c c o r d i n g   to   c l a i m   1  

or   c l a i m   2  in   w h i c h   t h e r e   i s   a  s i n g l e   r o t a r y   s p i n d l e  

and  t h e   f a l s e   t w i s t   d e v i c e   i s   f i t t e d   to   t h e   e n t r y  
end  of   t h e   s p i n d l e   to   r o t a t e   w i t h   i t .  

4.  A  wrap   s p i n n i n g   h e a d   a c c o r d i n g   to   c l a i m   1  

or   c l a i m   2  in   w h i c h   t h e r e   i s   a  s i n g l e   r o t a r y   s p i n d l e  

and  t h e   f a l s e   t w i s t   d e v i c e   i s   l o c a t e d   a t   t h e   e x i t  

to  t h i s   s p i n d l e .  

5.  A  wrap   s p i n n i n g   h e a d   a c c o r d i n g   to   c l a i m   4  

i n   w h i c h   t h e   f a l s e   t w i s t   d e v i c e   i s   f i t t e d   to  t h e  

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



6.  A  wrap   s p i n n i n g   h e a d   a c c o r d i n g   to  c l a i m   1  

or   c l a i m   2  in   w h i c h   t h e r e   a r e   two  s p i n d l e s   a r r a n g e d  

so  t h a t   y a r n   p a s s e s   t h r o u g h   them  i n   s u c c e s s i o n ,  

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

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

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

7.  A  wrap   s p i n n i n g   h e a d   a c c o r d i n g   to  c l a i m   6  

i n   w h i c h   t h e   f a l s e   t w i s t   d e v i c e   i s   f i t t e d   to  t h e  

e x i t   end  of  t h e   f i r s t   s p i n d l e .  

8.  A  wrap   s p i n n i n g   h e a d   a c c o r d i n g   to  c l a i m   6 

i n   w h i c h   t h e   f a l s e   t w i s t   d e v i c e   i s   f i t t e d   to  t h e  

e n t r y   end  of  t h e   s e c o n d   s p i n d l e .  

9.  A  wrap   s p i n n i n g   h e a d   a c c o r d i n g   to  c l a i m   1  

or   c l a i m   2  in   w h i c h   t h e r e   a r e   two  r o t a r y   s p i n d l e s  

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

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

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

b l o c k i n g   d e v i c e   l o c a t e d   b e t w e e n   t he   two  s p i n d l e s .  

10 .   A  m e t h o d   of   w r a p   s p i n n i n g   i n   w h i c h   a  c o r e  

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

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

o v e r - e n d   f rom  t h e   p a c k a g e   and  i s   wound  a r o u n d   t h e  

c o r e   so  as  to  b i n d   t h e   c o r e   t o g e t h e r   and  i n   w h i c h  

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

f a l s e   t w i s t   d e v i c e   l o c a t e d   b e t w e e n   two  t w i s t   b l o c k i n g  

p o i n t s   a t   a  d i s t a n c e   f rom  each   p o i n t   n o t   l e s s   t h a n  

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

b e t w e e n   t h e   two  p o i n t s . .  

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

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

m i d - w a y   b e t w e e n   t h e   two  t w i s t   b l o c k i n g   p o i n t s .  



12.   A  m e t h o d   a c c o r d i n g   to   c l a i m   10  or   c l a i m   1 1  

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

i n   s u c c e s s i o n   so  as  to   be  d o u b l e - w r a p p e d   and   t h e  

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

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

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

f a l s e   t w i s t .  
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