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©  Supported  antistatic  yarn,  products  incorporating  same,  and  method  for  its  production. 
  Disclosed  is  an  antistatic  yarn  (13)  comprising  at  least 
one  conductive  strand  (2)  composed  of  synthetics  plastics 
material,  said  conductive  strand  (2)  having  finely  divided 
electrically  conductive  material  suffused  thereinto  and  at 
least  one  support  strand  (6)  composed  of  synthetic  plastics 
material,  characterised  in  that  said  conductive  strand  (2)  is 
intermittently  solvent  bonded  (32)  along  its  length  to  said,  at 
least  one  support  strand  (6).  Also  disclosed  is  a method  of 
making  an  antistatic  yarn  (13)  which  comprises  suffusing  a 
finely  divided  electrically  conductive  strand  (2)  with  at  least 
one  support  strand  (6)  composed  of  synthetic  plastics 
material  to  form  a  coherent  yarn  (13),  characterised  by 
bringing  the  at  least  one  support  strand  (6)  into  generally 
side-by-side  relationship  with  said  conductive  strand  (2)  and 
intermittently  solvent  bonding  (32)  said  conductive  strand  (2) 
along  its  length  to  said  at  least  one  support  strand  (6). 



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

a n t i s t a t i c   y a r n s ,   a  p r o c e s s   f o r   m a k i n g   t hem  and  t o  

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

A n t i s t a t i c   y a r n s   h a v e   b e e n   in   u s e   f o r   some  t i m e  

and  a r e   i n c o r p o r a t e d   in  f a b r i c s   and  c a r p e t s   to   r e d u c e  

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

a n t i s t a t i c   y a r n s   c o m p r i s e   one  or  more   c o n d u c t i v e  

s t r a n d s   t o g e t h e r   w i t h   one  or  more   s u p p o r t   s t r a n d s .  

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

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

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

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

a n t i s t a t i c   y a r n s   a r e   d e s c r i b e d   in   U . S .   P a t e n t s  

4 , 2 2 5 , 4 8 7   and  3 , 8 2 3 , 0 3 5   w h i c h  d i s c l o s e   a  m e t h o d   o f  

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

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

s u b s t r a t e .  

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

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

s u p p o r t   s t r a n d s   to   fo rm  a  y a r n .   S u c h   t w i s t e d  

a n t i s t a t i c   r o p e s   and  y a r n s   a r e   d e s c r i b e d   in   U . S .  

P a t e n t s   3 , 2 0 6 , 9 2 3   and  3 , 2 9 1 , 8 9 7 .  

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

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

o p e r a t i o n s   as  w a r p i n g ,   w e a v i n g   and  k n i t t i n g ,   i t   i s  

f r e q u e n t l y   d e s i r a b l e   to  use   t w i s t l e s s   y a r n s   in   t h e  

p r o d u c t i o n   of   a n t i s t a t i c   p r o d u c t s .   I t   i s   one  o b j e c t  

of   t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e   t w i s t l e s s   o r  

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

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

in  s u c h   p r o c e s s   o p e r a t i o n s .  



The  p r o d u c t i o n   of   s u p p o r t e d   c o n d u c t i v e   s t r a n d s   i n  

t h e   fo rm  of   a n t i s t a t i c   y a r n   i n v o l v e s   an  a d d i t i o n a l  

p r o c e s s   s t e p   w h i c h   adds   to  t h e   c o s t   of   p r o d u c i n g   t h e  

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

o p e r a t i o n s .   ' I t   i s   a  f u r t h e r   o b j e c t   o f   t h e   p r e s e n t  

i n v e n t i o n   to   p r o v i d e   an  i m p r o v e d   m e t h o d   in   w h i c h   t h e  

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

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

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

The  a n t i s t a t i c   y a r n s   of   t h e   p r e s e n t   i n v e n t i o n   a r e  

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

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

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

m a t e r i a l s .  

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

p r o p o s e d   t o   b o n d   s t a p l e   f i b r e s   t o g e t h e r   to  form  a  

n o n - w o v e n   f a b r i c .   U .S .   P a t e n t   N o . 3 , 6 5 7 , 5 9 1   d i s c l o s e s  

s u c h   a  p r o c e s s   o f   m a k i n g   a  n o n - w o v e n   f a b r i c   f rom  a  

b l e n d   of   s t a p l e   f i b r e s .   In  t h i s   p a t e n t  a   n o n - w o v e n  

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

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

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

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

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

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

U . S .   P a t e n t   N o . 3 , 9 4 5 , 1 8 6 .   T h i s   p a t e n t   p r o p o s e d   a  

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

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

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

t h u s   p r o d u c e d .   The  s e l e c t i o n   p r o p o s e d   was  to  u se   a  

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

p l a s t i c   s t a t e   by  t h e   a c t i o n   of   an  a p p l i e d   s o l v e n t  

p r i o r   to   d r a f t i n g   so  t h a t   t h e   d r a f t i n g   of   t h e   m i x e d  

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



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

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

f i b r e   c o m p o n e n t .  

U . S .   4 , 1 0 7 , 9 1 4   d i s c l o s e s   a  p r o c e s s   of   s o l v e n t  

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

t w i s t l e s s   or  s u b s t a n t i a l l y   t w i s t l e s s   y a r n .   T h e  

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

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

v o l a t i l e   l i q u i d .   The  r o v i n g   is   t h e n   d r a f t e d ,   f i b r e  

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

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

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

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

p r o p o r t i o n   of   t h e   s l i v e r   or   r o v i n g   and  so  b o n d s   t h e  

s t a p l e   f i b r e s   t o g e t h e r ,   and  t h e r e a f t e r   e v a p o r a t e s   t h e  

l a t e n t   s o l v e n t   f r o m   t h e   y a r n .  
The  s o l v e n t   b o n d i n g   m e t h o d s   in   t h e   p r i o r   a r t ,   a s  

e x e m p l i f i e d   by  t h e   a b o v e   m e n t i o n e d   U .S .   P a t e n t s   h a v e  

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

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

c o m p o n e n t   of  a  y a r n ,   and  in   d o i n g   so  h a v e   t a k e n  

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

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

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

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

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

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

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

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

to   u se   in  t he   p r o d u c t i o n   of  a n t i s t a t i c   y a r n s   and  r o p e s  

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

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

c o n t i n u o u s   f i l a m e n t s .   The  a p p l i c a t i o n   o f   s o l v e n t  

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

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



o b v i o u s   e x p e d i e n t   s i n c e   s u c h   m e t h o d   w o u l d   be  e x p e c t e d  

on  t h e   one   hand   to   p r o v i d e   y a r n s ,   e s p e c i a l l y   w h e n  

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

f l e x i b i l i t y   or  i f   f l e x i b i l i t y   were   s u f f i c i e n t   to   b e  

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

p r o c e s s e s   s u c h   as  w a r p i n g  ,   w e a v i n g   and  k n i t t i n g .  

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

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

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

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

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

p r o p e r t i e s   of   t he   h i t h e r t o   known  t w i s t e d   y a r n s   i n  

s u b s e q u e n t   p r o c e s s i n g   s t e p s   s u c h   as  w a r p i n g ,   w e a v i n g  

and   k n i t t i n g   and  can   e v e n   p o s s e s s   s u p e r i o r   p r o p e r t i e s  

to   s u c h   t w i s t e d   y a r n s .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s  

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

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

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

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

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

p l a s t i c s   m a t e r i a l ,   c h a r a c t e r i s e d   in  t h a t   s a i d  

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

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

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

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

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

one   o f   s a i d   s u p p o r t   s t r a n d s .  

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

p o l y a m i d e ,   mos t   p r e f e r a b l y   a  p o l y c a p r o l a c t a n e .   T h e  

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

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

e q u i v a l e n t   m a t e r i a l   c o u l d   be  u s e d .   P r e f e r a b l y   b o t h  

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

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

p r e f e r a b l y   b e i n g   an  i n t e r l a c e d   y a r n .  



The  a n t i s t a t i c   y a r n   of  t he   p r e s e n t   i n v e n t i o n   f i n d s  

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

t h e   a n t i s t a t i c   y a r n   of  t he   p r e s e n t   i n v e n t i o n  

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

a l s o   e n c o m p a s e s   c a r p e t s   c o m p r i s i n g   t he   a n t i s t a t i c   y a r n  
of   t h e   i n v e n t i o n .  

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

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

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

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

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

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

s y n t h e t i c   p l a s t i c s   m a t e r i a l   to  form  a  c o h e r e n t   y a r n ,  
c h a r a c t e r i s e d   by  b r i n g i n g   t he   a t   l e a s t   one  s u p p o r t  
s t r a n d   i n t o   g e n e r a l l y   s i d e   by  s i d e   r e l a t i o n s h i p   w i t h  

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

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

s a i d   a t   l e a s t   one  s u p p o r t   s t r a n d .  

The  A p p l i c a n t s   h a v e   found   t h a t   by  b r i n g i n g   a  

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

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

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

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

or  s t r a n d s   h a v i n g   p r o v i d e d   on  t h e   s u r f a c e   t h e r e o f   a  

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

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

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

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

p o i n t s   a l o n g   t h e i r   l e n g t h   and  form  i n t e r m i t t e n t  

s o l v e n t   b o n d e d   p o i n t s   or  s m a l l   a r e a s   and  t h a t  

s u b s e q u e n t   e v a p o r a t i o n   of   t he   s o l v e n t   r e s u l t s   in  a  

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

s t r a n d s   t o g e t h e r .   The  s t r a n d s   m u s t ,   of  c o u r s e ,   b e  

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

any  s u b s t a n t i a l   a m o u n t   of  t he   p r o v i d e d   s o l v e n t   h a s  



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

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

be  e f f e c t e d .  

At  t h e   p o i n t   w h e r e   t h e   c o n d u c t i v e   or   p o t e n t i a l l y  

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

i n t o   s i d e - b y - s i d e   r e l a t i o n s h i p   t h e y   s h o u l d   be  no  m o r e  

t h a n   3mm  a p a r t   and  m o s t   p r e f e r a b l y   s h o u l d   t o u c h   a t  

t h i s   p o i n t .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   t h e   i n v e n t i o n   p r o v i d e s  

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

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

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

m a t e r i a l   to   f o rm  a  c o n d u c t i v e   or  p o t e n t i a l l y  

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

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

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

to   fo rm  a  c o h e r e n t   y a r n ,   c h a r a c t e r i s e d   by  p r o v i d i n g   a  

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

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

t h e   a t   l e a s t   one   s u p p o r t   s t r a n d   on  t h e   s u r f a c e   o f   t h e  

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

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

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

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

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

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

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

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

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

t h e   p r o v i d e d   s o l v e n t   to   fo rm  a  c o h e r e n t   a n t i s t a t i c  

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

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

p l a s t i c s   m a t e r i a l   may  be  e f f e c t e d   in   known  m a n n e r   b y  



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

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

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

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

s o l v e n t   to   form  a  c o n d u c t i v e   s t r a n d .   In  t h e   m o s t  

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

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

m a t e r i a l   of   t he   s u p p o r t   s t r a n d s   and  t h e   s u p p o r t  

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

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

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

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

C o n t a c t   of  t he   s o l v e n t   b e a r i n g   s t r a n d   and  of   t h e  

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

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

w i t h   any   o t h e r   o b j e c t   or   s u r f a c e   s h o u l d   be  a v o i d e d  

b e f o r e   t h e   s o l v e n t   or  in   t h e   c a s e   of   t h e   m o s t  

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

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

in   a c c u m u l a t i o n   of  e x c e s s i v e   s o l v e n t   or  l i q u i d  

d i s p e r s i o n   on  such   o b j e c t   or   s u r f a c e .   T h e  

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

c a u s e   b r e a k s   to  o c c u r   in   t h e   s t r a n d s   and  in   t h e   m o s t  

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

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

a  s e r i o u s   y a r n   a n d / o r   p a c k a g e   d e f e c t .   In  t h e   m o s t  

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

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

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

s t r a n d   or  s t r a n d s   and  t h e   a t m o s p h e r e   b e f o r e   t h e   l i q u i d  

h a s   e v a p o r a t e d .  

The  s u p p o r t   s t r a n d s   and  t h e   c o n d u c t i v e   o r  

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

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

t h e   n o n - s o l v e n t   b e a r i n g   s t r a n d   or   s t r a n d s   o v e r   a  g u i d e  



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

t o u c h i n g ,   t h e   m o v i n g   s o l v e n t   or  l i q u i d   d i s p e r s i o n  

c a r r y i n g   s t r a n d   so  t h a t   t h e   n o n - s o l v e n t - b e a r i n g   s t r a n d  

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

w i t h   t h e   s o l v e n t   or  l i q u i d   d i s p e r s i o n   b e a r i n g   s t r a n d .  

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

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

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

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

s t r a n d   t h r o u g h   a  h o l l o w   s u p p l y   means   ( s u c h   as  a  p i r n )  

f o r   t h e   n o n - s o l v e n t - b e a r i n g   s t r a n d   or   s t r a n d s   and  t h e n  

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

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

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

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

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

w h i c h   a r r a n g e m e n t   h a s   t h e   e f f e c t   of   c a b l i n g   t h e  

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

s o l v e n t   b e a r i n g   s t r a n d .  

In  t h e   mos t   p r e f e r r e d   e m b o d i m e n t ,   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   in   w h i c h   t h e   f i n e l y  

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

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

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

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

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

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

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

s t r a n d s ,   b u t   does   n o t   d i s s o l v e   or  r e a c t   w i t h   s a i d  

f i n e l y   d i v i d e d   m a t e r i a l ,   c h a r a c t e r i s e d   in   t h a t   t h e  

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

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

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

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

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



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

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

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

a l l o w e d   to   c o n t a c t   o n l y   t he   s u p p o r t   s t r a n d   or   s t r a n d s  

and   t h e   a t m o s p h e r e   u n t i l   t h e   l i q u i d   has   s u b s t a n t i a l l y  

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

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

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

a l o n g   t h e   l e n g t h   t h e r e o f .  

P r e f e r a b l y   t he   e v a p o r a t i o n   of   s o l v e n t ,   e . g .   l i q u i d  

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

p o t e n t i a l l y   c o n d u c t i v e   s t r a n d   and  the   s u p p o r t   s t r a n d  

or   s t r a n d s   in   g e n e r a l l y   s i d e - b y - s i d e   r e l a t i o n s h i p   a n d  

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

t h r o u g h   an  e v a p o r a t i o n   zone   m a i n t a i n e d   a t   an  e l e v a t e d  

t e m p e r a t u r e .  

Mos t   p r e f e r a b l y ,   a i r   a t   an  e l e v a t e d   t e m p e r a t u r e   i s  

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

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

c o n d u c t i v e   and  t h e   s u p p o r t   s t r a n d s .  

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

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

i s   p r e f e r a b l y   f o r m i c   a c i d .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d   by  w a y  
of   e x a m p l e s ,   w i t h   r e f e r e n c e   to   t he   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 u r e   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   o f   t h e   m o s t  

p r e f e r r e d   e m b o d i m e n t   o f   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   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   o f   a n  

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

i n v e n t i o n ;  

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

of   t h e   p r o d u c t   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   4  i s   an  e n l a r g e d   v i e w   of   a  s m a l l   p o r t i o n   o f  

F i g u r e   3;  a n d  



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

o f   t h e   p r e s e n t   i n v e n t i o n ,   F i g u r e   5  b e i n g   t a k e n   t h r o u g h  

l i n e   C-C  of   F i g u r e   4 .  

F i g u r e   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   o f   t h e   m o s t  

p r e f e r r e d   p r o c e s s   f o r   c a r r y i n g   o u t   t h e   p r e s e n t  
i n v e n t i o n .   A  f i r s t   p i r n   1  h a v i n g   a  f i r s t   s t r a n d   2  

wound  t h e r e o n   s u p p l i e s   a  s t r a n d   2  to   a  c o n d u c t i v e   m i x  

a p p l i c a t o r   3.  The  s t r a n d   2  i s   most   p r e f e r a b l y   a  

n y l o n - 6   m o n o f i l a m e n t a r y   s t r a n d .   The  c o n d u c t i v e   m i x  

a p p l i c a t o r   3,  shown  s c h e m a t i c a l l y ,   i s   c o m p r i s e d   o f   a  

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

r e s e r v o i r   h a v i n g   an  i n l e t   o r i f i c e   and  an  o u t l e t  

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

r e s e r v o i r .   Bo th   o r i f i c e s   a r e   s i z e d   s l i g h t l y   l a r g e r  

t h a n   t h e   s t r a n d   d i a m e t e r .   The  s t r a n d   e x i t s   t h e  

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

The  mix  i s   mos t   p r e f e r a b l y   f o r m i c   a c i d   h a v i n g   n y l o n   6  

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

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

o f   t h e   f i r s t   p i r n   1  by  a  p a i r   of   r o l l e r s   4,   t h e  

s u r f a c e   s p e e d   o f   e a c h   r o l l e r   4  b e i n g   s e t   a t  

a p p r o x i m a t e l y   700  m e t r e s   p e r   m i n u t e .   Once  t h e   f i r s t  

s t r a n d   2  e m e r g e s   f r o m   t h e   a p p l i c a t o r   3,  t h e   f i r s t  

s t r a n d   2  t r a v e l s   i n t o   an  e v a p o r a t i o n   t u b e   5.  As  t h e  

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

e n t r a n c e   to   t h e   e v a p o r a t i o n   t u b e   5,  a  s e c o n d   s t r a n d   6 

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

w i t h   t h e   f i r s t   s t r a n d   2,  t h e   s e c o n d   s t r a n d   6  m o s t  

p r e f e r a b l y   b e i n g   a  n y l o n - 6   m u l t i f i l a m e n t   s t r a n d ,   t h e  

s e c o n d   s t r a n d   6  b e i n g   s u p p l i e d   f rom  a  s e c o n d   p i r n   7 .  

I t   s h o u l d   be  n o t e d   t h a t   t h e   s e c o n d   s t r a n d   6  i s   m o s t  

p r e f e r a b l y   d i r e c t e d   t h r o u g h   a  b a l l o o n   g u i d e   9  in   o r d e r  

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

6.  The  s e c o n d   s t r a n d   6  i s   b r o u g h t   i n t o   g e n e r a l l y  

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



p l a c i n g   a  g u i d e   8  a b o v e   the   e n t r a n c e   to   t h e  

e v a p o r a t i o n   t u b e   5.  The  g u i d e   8  s e r v e s   as  a  c o n t a c t  

p o i n t   f o r   t h e   s e c o n d   s t r a n d   6,  t h i s   c o n t a c t   p o i n t  

a l l o w i n g   t h e   s e c o n d   s t r a n d   6  to   c h a n g e   d i r e c t i o n s   s o  

t h a t   i m m e d i a t e l y   d o w n s t r e a m   of   t h e   g u i d e   8,  t h e  

d i r e c t i o n   of   t r a v e l   of   t h e   s e c o n d   s t r a n d   6  and  t h e  

f i r s t   s t r a n d   2  i s   g e n e r a l l y   p a r a l l e l .   The  s p e e d   o f  

b o t h   s t r a n d s   2  and   6  i s   c o n t r o l l e d   by  t h e   r o l l e r s   4 .  

B o t h   s t r a n d s   2  and   6  t r a v e l   a t   t h e   same  s p e e d .   T h e  

s e c o n d   s t r a n d   6  i s   t h r e a d e d   o v e r   t h e   g u i d e   8  so  t h a t  

t h e   s e c o n d   s t r a n d   6  i s   b e t w e e n   t h e   g u i d e   8  and  t h e  

f i r s t   s t r a n d   2,  t h e   g u i d e   b e i n g   p o s i t i o n e d   so  t h a t  

t h e r e   i s   a  d i s t a n c e   r a n g i n g   f rom  0  mm  to   3  mm  b e t w e e n  

t h e   f i r s t   s t r a n d   2  and  t h e   s e c o n d   s t r a n d   6  a t   t h e  

p o i n t   a t   w h i c h   t h e   s e c o n d   s t r a n d   6  c o n t a c t s   t h e   g u i d e  

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

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

d i s t a n c e   i s   0  mm).  H o w e v e r ,   i t   i s   a l s o   p r e f e r r e d   t h a t  

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

s u b s t a n t i a l l y   u n d e f l e c t e d   ( u n c h a n g e d )   b y  t h e   g u i d e   a n d  

t h e   s u p p o r t   s t r a n d .   The  f i r s t   s t r a n d   2  and  t h e   s e c o n d  

s t r a n d   6  t r a v e l   i n t o   t h e   e v a p o r a t i o n   t u b e   in   c l o s e  

p r o x i m i t y   to   one  a n o t h e r ,   and  i t   h a s   b e e n   o b s e r v e d  

t h a t   t h e   two  s t r a n d s   2  and  6  t e n d   to   " j u m p   t o g e t h e r "  

s l i g h t l y   d o w n s t r e a m   of   t h e   g u i d e   8  when  a  d i s t a n c e   n o  

g r e a t e r   t h a n   3mm  i s   m a i n t a i n e d   b e t w e e n   t h e   s t r a n d s   2  

and   6  a t   t h e   g u i d e   8.  Most  p r e f e r a b l y   t h e   s e c o n d  

s t r a n d   6  i s   an  i n t e r l a c e d   y a r n .  

Once  t h e   s t r a n d s   6  and  2  e n t e r   t h e  e v a p o r a t i o n  

t u b e ,   t h e   s t r a n d s   a r e   s u b j e c t e d   to   a  c o u n t e r c u r r e n t  

( a b o u t   600  m e t r e s   p e r   m i n u t e )   of   h o t   a i r   ( m o s t  

p r e f e r a b l y   1 5 0 ° C ) ,   t h e   h o t   a i r   e n t e r i n g   t h e  

e v a p o r a t i o n   t u b e   a t   an  i n l e t   p o r t   15  and  e x i t i n g   t h e  

e v a p o r a t i o n   t u b e   a t   an  e x h a u s t   p o r t   10.  The  " b r e a k "  

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



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

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

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

p i r n   1  to   t h e   e v a p o r a t i o n   t u b e   e n t r a n c e   i s   a b o u t   1  

m e t r e ,   w h i l e ' t h e   l e n g t h   o f   t h e   e v a p o r a t i o n   t u b e   5  i s  

a b o u t   10  m e t r e s ,   and  t h e   d i s t a n c e   f rom  t h e   e v a p o r a t i o n  

t u b e   e x i t   to   a  y a r n   t a k e - u p   p i r n   12  i s   a b o u t   2  m e t r e s .  

A f t e r   t h e   s t r a n d s   2  and  6  a r e   b r o u g h t   i n t o  

g e n e r a l l y   s i d e - b y - s i d e   r e l a t i o n s h i p   a t   t h e   g u i d e   8 ,  

t h e   mix  a p p l i e d   to   t h e   f i r s t   s t r a n d   2  c o n t a c t s   a n d  

s p r e a d s   i n t o   t h e   s e c o n d   s t r a n d   6  a t   p o i n t s   a t   w h i c h  

t h e   f i r s t   s t r a n d   2  c o n t a c t s   t h e   s e c o n d   s t r a n d   6.  A s  

t h e   s t r a n d s   2  and  6,  now  t o g e t h e r ,   t r a v e l   t h r o u g h   t h e  

e v a p o r a t i o n   t u b e ,   t h e   mix  s u f f u s e s   i n t o   b o t h   y a r n s   2  

and  6  and  c a u s e s   i n t e r m i t t e n t   s o l v e n t   b o n d i n g   to   o c c u r  

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

d o w n s t r e a m   end  o f   t h e   e v a p o r a t i o n   t u b e   5,  a  s u p p o r t e d  

a n t i s t a t i c   y a r n   13  h a s   b e e n   f o r m e d   by  t h e   s o l v e n t -  

b o n d i n g   o c c u r r i n g   b e t w e e n   t h e   two  s t r a n d s   2  and   6  

e n t e r i n g   t h e   e v a p o r a t i o n   t u b e   5.  A f t e r   e m e r g i n g   f r o m  

t h e   d o w n s t r e a m   end  o f   t h e   e v a p o r a t i o n   t u b e   5,  t h e   y a r n  

13  i s   d i r e c t e d   a r o u n d   t h e   r o l l e r s   4  w h i c h   c o n t r o l   t h e  

s p e e d   o f   t h e   y a r n ,   f o l l o w i n g   w h i c h   t h e   y a r n   13  i s  

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

t h e   y a r n   i s   wound  up  o n t o   t h e   t a k e - u p   p i r n   12 ,   t h e  

y a r n   13  t o g e t h e r   w i t h   t h e   t a k e   up  p i r n   12  f o r m i n g   a  

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

F i g u r e   2  i s   a  s c h e m a t i c   of   an  a l t e r n a t i v e   p r o c e s s  

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

i s   u s e d   to   make  w h a t   may  be  t e r m e d   a  " s i m p l e   s i d e - b y -  

s i d e "   s u p p o r t e d   a n t i s t a t i c   y a r n .   H o w e v e r ,   i n   F i g u r e   2  

t h e   s e c o n d   p i r n   7  h a s   t h e   f i r s t   s t r a n d   2  r u n n i n g  

l o n g i t u d i n a l l y   t h e r e t h r o u g h ,   t h e   p i r n   7  b e i n g   h o l l o w .  

The  f i r s t   s t r a n d   2  i s   d i r e c t e d   t h r o u g h   t h e   m i x  

a p p l i c a t o r   3  b e f o r e   i t   e n t e r s   t h e   s e c o n d   p i r n   7,  a n d  



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

b a l l o o n   g u i d e   8A  a f t e r   e m e r g i n g   f rom  t he   s e c o n d   p i r n  

7.  The  s e c o n d   s t r a n d   6  i s   t a k e n   o f f   t h e   s e c o n d   p i r n   7 

and  i s   a l s o   d i r e c t e d   t h r o u g h   t h e   b a l l o o n   g u i d e   8 A .  

The  f i r s t   s t r a n d   2  i s   a l i g n e d   so  t h a t   i t   t r a v e l s  

t h r o u g h   t h e   c e n t r e   o f   t he   g u i d e   8A,  w h i l e   t he   s e c o n d  

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

b a l l o o n   g u i d e .   T h u s ,   in   b r i n g i n g   t h e   s t r a n d   2  and  t h e  

s t r a n d   6  i n t o   g e n e r a l l y   s i d e - b y - s i d e   r e l a t i o n s h i p ,   t h e  

p r o c e s s   i l l u s t r a t e d   in   f i g u r e   2  " c a b l e s "   t h e   s u p p o r t  
s t r a n d   6  a r o u n d   t h e   a n t i s t a t i c   s t r a n d   2.  The  p r o c e s s  
i l l u s t r a t e d   in   f i g u r e   2  r e s u l t s   in   a  " c a b l e d   s u p p o r t e d  

a n t i s t a t i c   y a r n " .   The  b a l l o o n   g u i d e   8A  m o s t  

p r e f e r a b l y   h a s   a  4mm  wide   i n s i d e   d i a m e t e r .   T h i s   g u i d e  

8A  i s   d e s i g n a t e d   as  b e i n g   d i f f e r e n t   f rom  t h e   g u i d e   8  

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

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

p r e f e r r e d   p r o c e s s   i l l u s t r a t e d   i n   F i g u r e   1  may  u s e ,   i n  

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

w i l l   h o l d   t h e   s e c o n d   s t r a n d   6  a t   t h e   d e s i r e d   p o i n t  

a l o n g i s d e   t h e   p a t h   o f   t h e   f i r s t   s t r a n d   2.  A s i d e   f r o m  

t h e   d e s c r i p t i o n   a b o v e ,   t he   a l t e r n a t i v e   p r o c e s s  
i l l u s t r a t e d   in   F i g u r e   2  is   no  d i f f e r e n t   f rom  t h e  

p r e f e r r e d   p r o c e s s   i l l u s t r a t e d   i n   F i g u r e   1.  T h e  

p r o c e s s   o f   F i g u r e   1  i s   p r e f e r r e d   f o r   s e v e r a l   r e a s o n s ,  

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

t r a n s f e r   t a i l s   on  t h e   s e c o n d   s t r a n d   6,  t h i s  

c o n v e n i e n c e   e n a b l i n g   a  " n o n - s t o p "   p r o c e s s   n o t   p o s s i b l e  

w i t h   t h e   e m b o d i m e n t   shown  in   F i g u r e   2 .  

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

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

y a r n   13  i s   shown  in   p a r t ,   i . e .   s e v e r a l   n o n c o n d u c t i v e  

s u p p o r t   s t r a n d s   a r e   n o t   shown  f o r   t h e   s a k e   o f  

s i m p l i c i t y .   A  c o n d u c t i v e   m o n o f i l a m e n t   s t r a n d   31  i s  

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



s t r a n d s   34.   At  two  s e p a r a t e   s o l v e n t - b o n d e d   p o i n t s   3 2 ,  

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

n o n c o n d u c t i v e   s u p p o r t   s t r a n d   3 4 .  

F i g u r e   4  shows   an  e n l a r g e d   c l o s e - u p   v i e w   of   one  o f  

t h e   s o l v e n t   b o n d s   32  shown  in   F i g u r e   3.  As  can   e a s i l y  

be  s e e n   in   F i g u r e   4 ,   a t   t h e   s o l v e n t - b o n d e d   p o i n t   3 2  

t h e   mix  on  t h e   c o n d u c t i v e   s t r a n d   31  has   s p r e a d   o n t o  

t h e   n o n c o n d u c t i v e   s u p p o r t   s t r a n d   34  to   w h i c h   t h e  

c o n d u c t i v e   s t r a n d   31  h a s   s o l v e n t - b o n d e d .  

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

shown  in   F i g u r e   4,  t h e   c r o s s   s e c t i o n a l   v i e w   b e i n g  

t a k e n   t h r o u g h   s e c t i o n   C-C  shown  in   F i g u r e   4.   F i g u r e   5  

s h o w s   t h e   c o n d u c t i v e   s t r a n d   31  h a v i n g   an  o u t e r  

" c o a t e d "   r e g i o n   36  and  an  i n n e r   " s u f f u s e d "   r e g i o n   3 5 .  

The  c o n d u c t i v e   s t r a n d   31  i s   s o l v e n t   b o n d e d   to   t h e  

s u p p o r t   ( n o n c o n d u c t i v e )   s t r a n d   34 ,   w i t h   t h e   s u p p o r t i n g  

s t r a n d   34  h a v i n g   an  o u t e r   " c o a t e d "   r e g i o n   38  p a r t i a l l y  

a r o u n d   and  an  i n n e r   " s u f f u s e d "   r e g i o n   37  a l s o  

p a r t i a l l y   a r o u n d .   An  i n t e r f a c e   r e g i o n   39  i s   b e l i e v e d  

t o   e x i s t   b e t w e e n   t h e   c o n d u c t i v e   s t r a n d   31  and   t h e  

n o n c o n d u c t i v e   s u p p o r t   s t r a n d   34.   The  i n t e r f a c e   r e g i o n  

39  i s   f u r t h e r m o r e   b e l i e v e d  t o   r e s e m b l e   t h e   o u t e r  

" c o a t e d "   r e g i o n s   38  and   3 6 .  

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

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

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

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

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

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

t h e   mix .   Thus  t h e   s u p p o r t   s t r a n d   i s   b r o u g h t   i n t o  

g e n e r a l   s i d e - b y - s i d e   r e l a t i o n s h i p   ( i . e .  4   3mm)  f r o m  

t h e   web  c o n d u c t i v e   s u p p o r t   a t   t h e   g u i d e   8  so  t h a t   t h e  

two  s t r a n d s   w i l l   " j u m p   t o g e t h e r "   in   t i m e   f o r   a n  

a d e q u a t e   f r e q u e n c y   o f   s o l v e n t - b o n d e d   " w e l d   p o i n t s "  



to   o c c u r .   In  any  e v e n t   in   o r d e r   to  a v o i d   t h e   r i s k   o f  

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

s t r a n d ,   once   wet  w i t h   t h e   mix ,   c o n t a c t s   o n l y   t h e  

s u p p o r t   s t r a n d   and  the   a t m o s p h e r e ,   or  t h e   mix  w i l l  

a c c u m u l a t e   on  any  c o n t a c t   p o i n t   and  e v e n t u a l l y   w i l l   b e  

p i c k e d   up  and  c a r r i e d   by  t he   c o n d u c t i v e   s t r a n d   o r   t h e  

s u p p o r t   s t r a n d .   Any  s i z e a b l e   a c c u m u l a t i o n   ( i . e .   a  

l u m p )   o f   mix  w i l l   p r o b a b l y   c o n t a i n   so  much  s o l v e n t  

t h a t   i t   w i l l   f a i l   to   d r y   in  t h e   e v a p o r a t i o n   t u b e   a n d  

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

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

p r o c e s s i n g   o p e r a t i o n s .  

EXAMPLE 

A  c o n d u c t i v e   mix  a p p l i c a t o r   was  c o n s t r u c t e d   f rom  a  

f i r s t   p i p e   a v i n g   a  l e n g t h   o f   55  mm  and  an  i . d .   of   1 0  

mm.  The  f i r s t   p i p e   was  v e r t i c a l l y   o r i e n t e d   a n d  

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

c o n n e c t e d   to   t he   m i d p o i n t   of  t h e   f i r s t   p i p e .   T h e  

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

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

p i p e   was  c o n n e c t e d   to  a  p r e s s u r i z e d   s o u r c e   o f  

c o n d u c t i v e   mix .   Two  j e w e l l e d   b e a r i n g s   ( s y n t h e t i c  

s a p p h i r e   w a t c h   b e a r i n g s )   were   o b t a i n e d   f rom  A . M .  

G a t t i ,   I n c . ,   524  T i n d a l l   A v e n u e ,   T r e n t o n ,   N . J .   E a c h  

j e w e l l e d   b e a r i n g   had  an  o u t s i d e   d i a m e t e r   o f   1 . 5   mm. 

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

75  m i c r o n s ,   and  e a c h   b e a r i n g   had  a  t h i c k n e s s   o f   0 . 5  

m i l l i m e t r e s .   The  b e a r i n g s   were   swaged   i n t o   s t a i n l e s s  

s t e e l   d i s c s   w h i c h   had  a  d i a m e t e r   of   13  mm  and  a  

t h i c k n e s s   of   1  m i l l i m e t r e .   Each  d i s c   had  a  t h r o u g h  

h o l e   w h i c h   was  c e n t e r e d   and  was  1 .3   mm  in  d i a m e t e r ,  

t h e   t h r o u g h   h o l e   h a v i n g   a  c o u n t e r b o r e   1 . 6   mm  i n  

d i a m e t e r   and  0 .5   mm  d e e p .   The  b e a r i n g s   w e r e   s w a g e d  

i n t o   t h e   c o u n t e r b o r e s .   A f t e r   b o t h   of   t h e   b e a r i n g s  



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

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

d i s c / b e a r i n g   c o m b i n a t i o n   f o r m e d   a  " c a p "   on  t h e   e n d s   o f  

t h e   f i r s t   p i p e ) .   The  b e a r i n g s   w e r e   a b o u t   55  mm 

a p a r t .   The  c l a m p i n g   was  p e r f o r m e d   so  t h a t   w a t e r t i g h t  

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

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

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

A  20  d e n i e r   p o l y c a p r o l a c t a m   m o n o f i l a m e n t a r y  

s t r a n d ,   h a v i n g   a  d i a m e t e r   of   50  m i c r o n s ,   was  s u p p l i e d  

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

The  cap   on  t h e   u p p e r   end  of   t h e   f i r s t   p i p e   w a s  

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

t h r o u g h   t h e   75  m i c r o n   o r i f i c e   by  h a n d .   S e v e r a l   i n c h e s  

( a b o u t   10  i n c h e s )   of   m o n o f i l a m e n t   s t r a n d   w e r e   p u l l e d  

t h r o u g h   t h e   o r i f i c e .   The  b o t t o m   cap   was  r e m o v e d   f r o m  

t h e   p i p e   and  t h e   u p p e r   cap   was  h e l d   c l o s e   to   t h e   u p p e r  
end  o f   t h e   f i r s t   p i p e   w h i l e   a  s l i g h t   v a c u u m   w a s  

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

c r e a t e d   b y  t h e   v a c u u m   c a u s e d   t h e   10  i n c h e s   o f  

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

p i p e .   The  u p p e r   cap  was  t h e n   r e c l a m p e d ,   w i t h   t h e  

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

cap   ( i . e .   b e a r i n g )   and  t h e   f i r s t   p i p e .   T h e  

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

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

i n   p o s i t i o n .   The  m o n o f i l a m e n t   s t r a n d   was  t h e n   p u l l e d  

d o w n w a r d   t o w a r d s   t h e   u p p e r   end  o f   t h e   e v a p o r a t i o n  

t u b e .   A  s e c o n d   p o l y c a p r o l a c t a m   s t r a n d   was  l o c a t e d   o n  

a  p i r n   a b o v e   and  to   t h e   s i d e   of   t h e   u p p e r   end  o f   t h e  

e v a p o r a t i o n   t u b e ,   as  shown  in   F i g u r e   1.  The  s e c o n d  

s t r a n d   was  a  140  d e n i e r ,   36  f i l a m e n t   y a r n .   B o t h  

s t r a n d s   were   o b t a i n e d   f rom  B a d i s c h e   C o r p o r a t i o n   o f  

A n d e r s o n ,   S o u t h   C a r o l i n a .   A  s t r a n d   g u i d e   b a r   w a s  

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



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

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

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

( t h e   m u l t i f i l a m e n t   s t r a n d )   was  p a s s e d   o v e r   t h e   g u i d e ,  

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

c o n t a c t i n g   t h e   g u i d e   b a r .   The  s e c o n d   p r i n   had   a n  

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

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

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

c l o s e s t   to   t he   g u i d e   b a r .   The  g u i d e   b a r   was  a l i g n e d  

so  c l o s e   to   t h e   p a t h   o f   t he   f i r s t   s t r a n d   t h a t   t h e  

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

p a t h   o f  t h e   f i r s t   s t r a n d   was  no t   s u b s t a n t i a l l y  

d e f l e c t e d   no r   d i d   t h e   f i r s t   s t r a n d   e v e r   t o u c h   t h e  

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

w e r e   t h e n   d i r e c t e d   t h r o u g h   a  10  m e t r e   l o n g   e v a p o r a t i o n  

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

shown  in   F i g u r e   1.  B o t h   r o l l e r s   had  s u r f a c e   s p e e d   o f  

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

d i a m e t e r   of   a b o u t   10  c e n t i m e t r e s   and  t h e   s m a l l e r  

r o l l e r   h a v i n g   a  d i a m e t e r   of   a b o u t   2 .5   c e n t i m e t r e s .  

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

p i r n   was  t h e n   b e g u n   as  shown  in  F i g u r e   1 .  

A  c o n d u c t i v e   mix   was  made  by  d i s p e r s i n g   6  p a r t s  

(by  w e i g h t )   of   c o n d u c t i v e   c a r b o n   b l a c k   i n t o   4  p a r t s   o f  

p o l y c a p r o l a c t a m   c h i p   and  90  p a r t s   of  70X  f o r m i c   a c i d .  

The  c a r b o n   b l a c k   p a r t i c l e s   were   o b t a i n e d   f rom  C a b o t  

C o r p o r a t i o n   of  200  R a r i t a n   C e n t r e ,   P a r k w a y ,   E d i s o n ,  

N . J .   0 8 8 1 7 .   The  c a r b o n   b l a c k   was  l a b e l l e d   V u l c a n  

XC-72R.   The  p o l y c a p r o l a c t a m   c h i p   was  o b t a i n e d   f r o m  

B a d i s c h e   C o r p o r a t i o n ,   F r e e p o r t ,   T e x a s ,   t h e   c h i p   b e i n g  

d e s i g n a t e d   as  N y l o n   6  g r a d e   206  c h i p .  

A f t e r   t he   w i n d i n g   o f   t h e   s t r a n d s   was  b e g u n ,   t h e  

v a l v e   l e a d i n g   to   t h e   mix  a p p l i c a t o r   was  o p e n e d ,  

f i l l i n g   t h e   r e s e r v o i r   w i t h   mix .   The  s t r i n g u p  



p r o c e d u r e   mus t   be  p e r f o r m e d   as  d e s c r i b e d   a b o v e   b e c a u s e  

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

w i t h i n   a b o u t   3  s e c o n d s   i f   t h e   a c i d   r e m a i n s  

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

The  p r o d u c t   y a r n   of   t h e   a b o v e   d e s c r i b e d   p r o c e s s  
h a d   i n t e r m i t t e n t   s o l v e n t   b o n d s   a v e r a g i n g   5mm  to   10mm 

a p a r t .   I f   t h e   gap  ( b e t w e e n   t h e   f i r s t   and   s e c o n d  

s t r a n d s )   a t   t h e   g u i d e   was  w i d e n e d   to   as   much  as   3mm, 

t h e   s o l v e n t   b o n d s   may  a v e r a g e   one  e v e r y   200  mm,  a n d  

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

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

p r o d u c t   made  f rom  t h e   p r o c e s s   d e s c r i b e d   a b o v e   was  a  

161  d e n i e r   37  f i l a m e n t   s u p p o r t e d   a n t i s t a t i c   y a r n   w h i c h  

h a d   a  b r e a k i n g   s t r e n g t h   o f   a b o u t   4 . 4   g r a m s   p e r  
d e n i e r .   The  b r e a k i n g   s t r e n g t h   of   b o t h   o r i g i n a l  

s t r a n d s   was  a p p r o x i m a t e l y   4 . 4  g r a m s   p e r   d e n i e r .   T h e  

mix  a d d e d   a p p r o x i m a t e l y   1  d e n i e r   to   t h e   sum  o f   t h e  

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

i s   a  " s i m p l e   s i d e - b y - s i d e "   s u p p o r t e d ,   s o l v e n t - b o n d e d ,  

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

o f   t h e   p r e s e n t   i n v e n t i o n .  

The  y a r n   made  by  t h e   p r o c e s s   of   t h i s   e x a m p l e   w a s  

u s e d   in   t h e   m a n u f a c t u r e   of   P o l y p r o p y l e n e   C a r p e t  

P r i m a r y   F a b r i c .   The  f a b r i c   was  m a n u f a c t u r e d   by  A m o c o  

F a b r i c s ,   S o u t h   H a m i l t o n   S t r e e t ,   D a l t o n ,   G e o r g i a  

3 0 7 2 0 .   The  f a b r i c   was  d e s i g n a t e d   P o l y b a c   AS,  s t y l e  

n u m b e r   2 6 0 5 .  



1.  An  a n t i s t a t i c   y a r n   c o m p r i s i n g   a t   l e a s t   o n e  

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

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

e l e c t r i c a l l y ' c o n d u c t i v e   m a t e r i a l   s u f f u s e d   t h e r e i n t o  

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

p l a s t i c s   m a t e r i a l   c h a r a c t e r i s e d   in   t h a t   s a i d  

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

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

2.  An  a n t i s t a t i c   y a r n   as  c l a i m e d   in   c l a i m   1 ,  

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

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

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

one  of   s a i d   s u p p o r t   s t r a n d s .  

3.  An  a n t i s t a t i c   y a r n   as  c l a i m e d   in   c l a i m   1 ,  

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

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

4.  An  a n t i s t a t i c   y a r n   as  c l a i m e d   in   c l a i m   3 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   p o l y a m i d e   i s   a .  

p o l y c a p r o l a c t a m .  

5.  An  a n t i s t a t i c   y a r n   as  c l a i m e d   in   any   o f   c l a i m s  

1  t o   4,  c h a r a c t e r i s e d   in   t h a t   s a i d   f i n e l y   d i v i d e d  

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

6.  An  a n t i s t a t i c   y a r n   as  c l a i m e d   in   any   o f   c l a i m s  

1  to   5,  in   w h i c h   t h e   c o n d u c t i v e   s t r a n d s   and  s u p p o r t  

s t r a n d s   a r e   c o n t i n u o u s   f i l a m e n t s .  

7.  A  c a r p e t   c o m p r i s i n g   an  a n t i s t a t i c   y a r n   a s  

c l a i m e d   in  any  o f   c l a i m s   1  to   6 .  

8.  A  c a r p e t   as  c l a i m e d   in   c l a i m   7,  c h a r a c t e r i s e d  

in   t h a t   i t   i s   c o m p r i s e d   o f   a  c o m p o s i t e   y a r n   c o m p o s e d  

of   an  a n t i s t a t i c   y a r n   as  c l a i m e d   in   any  o f   c l a i m s   1  t o  

6  i n t e r l a c e d   i n t o   a  c a r p e t   y a r n .  
9.  A  c a r p e t   as  c l a i m e d   in   c l a i m   8,  c h a r a c t e r i s e d  

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



10.  A  c a r p e t   as  c l a i m e d   in   c l a i m   8  or   9 ,  

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

p o l y a m i d e .  

11.   A  m e t h o d   of   p r o d u c i n g   an  a n t i s t a t i c   y a r n   w h i c h  

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

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

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

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

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

p l a s t i c s   m a t e r i a l   to   fo rm  a  c o h e r e n t   y a r n ,  

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

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

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

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

s a i d   a t   l e a s t   one  s u p p o r t   s t r a n d .  

12.   A  m e t h o d   as  c l a i m e d   in   c l a i m   1 1 ,  

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

i s   p o l y a m i d e .  

13.   A  m e t h o d   as  c l a i m e d   in   c l a i m   1 2 1  

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

p o l y c a p r o l a c t a m .  

14.   A  m e t h o d   as  c l a i m e d   i n   any   o f   c l a i m s   11  t o  

13,   in   w h i c h   t h e   f i n e l y   d i v i d e d   e l e c t r i c a l l y  

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

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

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

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

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

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

c o n d u c t i v e   s t r a n d   and  t h e   s u p p o r t   s t r a n d s ,   bu t   d o e s  

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

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

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

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

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



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

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

s t r a n d   to   c o n t a c t   s a i d   s u p p o r t   s t r a n d   or   s t r a n d s   a t  

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

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

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

u n t i l   t h e   l i q u i d   has   s u b s t a n t i a l l y   e v a p o r a t e d   f rom  t h e  

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

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

t o   t h e   s u p p o r t   s t r a n d   or   s t r a n d s   a l o n g   t h e   l e n g t h  

t h e r e o f .  

15.   A  m e t h o d   as  c l a i m e d   in  c l a i m   1 4 ,  

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

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

and  t h e   s u p p o r t   s t r a n d   or   s t r a n d s   in   g e n e r a l l y  

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

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

e v a p o r a t i o n   zone   m a i n t a i n e d   a t   an  e l e v a t e d   t e m p e r a t u r e .  
16.   A  m e t h o d   as  c l a i m e d   in   c l a i m   1 5 ,  

c h a r a c t e r i s e d   in   t h a t   a i r   a t   an  e l e v a t e d   t e m p e r a t u r e  

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

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

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

17 .   A  m e t h o d   as  c l a i m e d   in   any  of   c l a i m s   11  t o  

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

18 .   A  m e t h o d   as  c l a i m e d   in   any  of  c l a i m s   11  t o  

17 ,   c h a r a c t e r i z e d   in   t h a t   when  t h e   p o t e n t i a l l y  

c o n d u c t i v e   s t r a n d   and  s u p p o r t   s t r a n d   or  s t r a n d s   a r e  

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

d i s t a n c e   b e t w e e n   them  i s   no  g r e a t e r   t h a n   3mm  and  t h e  

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

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

19.   A  me thod   as  c l a i m e d   in  any  of  c l a i m s   11  t o  

18,   c h a r a c t e r i z e d   by  t h e   s o l v e n t   b e i n g   f o r m i c   a c i d .  
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