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@  Fill  yarn,  method  of  manufacture  and  uses  thereof. 

ACTORUM  AG 

  A  fill  yarn,  (2,)  with  a  deformable  surface  is  used  in  forming 
the  tabby  portion,  (4,)  at the  ends  of  rolls  of  tire  fabric.  Such  usage 
results  in  reduced  curtaining,  webbing,  splitting,  and  wrinkling  of 
the  fabric  in  areas  adjacent  to  the  tabby  portion.  This,  in  turn, 
results  in  less  scrap  fabric. 



The  f o r e g o i n g   a b s t r a c t   i s   n o t   to  be  t a k e n   as  l i m i t i n g  

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

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

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

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

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

B a c k g r o u n d  o f   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   r e l a t e s   to   a  new  t y p e   of  f i l l  

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

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

t a b b y   p o r t i o n   of   t i r e   c o r d   f a b r i c .  

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

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

l o n g i t u d i n a l   d i r e c t i o n   of   t h e   f a b r i c   and  b e i n g   woven   o r  

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

to  t h e   c o r d s .   The  n u m b e r   of   c o r d s   p e r   i n c h   i n   t i r e   c o r d  

f a b r i c s   n o r m a l l y   v a r i e s   b e t w e e n   15  and  25  d e p e n d i n g   o n  
t h e   end   u s e s .   The  n u m b e r   of   f i l l   y a r n   p e r   i n c h   v a r i e s  

b e t w e e n   1 /2   to  2 .  

The  t i r e   c o r d   c o u l d   be  made  f r o m   a n y  o n e   of  t h e  

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

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

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

as  p o l y e s t e r ,   c o t t o n ,   r a y o n ,   n y l o n ,   e t c .   or   b l e n d s   t h e r e o f .  

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

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

or   s a n d w i c h e d   b e t w e e n   u n c u r e d   r u b b e r   s t o c k .   The  m a i n  

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

i n t e g r i t y   of   t h e   f a b r i c   d u r i n g   t r e a t m e n t .   I t   i s   a  common  

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

d i p p i n g   t h e   f a b r i c   i n   a  l i q u i d   med ium  s u c h   as  a  l a t e x .  

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

f a b r i c   and  t h e   r u b b e r   m a t r i x   of   t h e   t i r e .   The  u n t r e a t e d  

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



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

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

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

t h e   n e x t   r o l l   to   be  t r e a t e d .   When  t h e   e n d s   of  t he   r o l l s  

a r e   t i e d   t o g e t h e r ,   w h e t h e r   by  s e w i n g ,   use   of  an  a d h e s i v e ,  

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

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

of   t h e   r o l l .   T h i s   s e c t i o n   of  t h e   f a b r i c   i s   known  as  t h e  

t a b b y   and   n o r m a l l y   m e a s u r e s   i n   l e n g t h   b e t w e e n   5  and  20  

i n c h e s .  

The  h i g h   c o n c e n t r a t i o n   of   t h e   f i l l   y a r n   a t   t h e  

t a b b y   c o n t r i b u t e s   to  t h e   s t r e n g t h   of  t h e   s p l i c e   or  s e a m .  

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

d u r i n g   t h e   t r e a t m e n t   of   t h e   f a b r i c   a t   t h e   d ip   u n i t   a n d  

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

and  i s   d i s c a r d e d   at   some  p o i n t   of  t h e   o p e r a t i o n .   N o r m a l l y ,  

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

to  t h e   t a b b y   a r e  a l s o   d i s c a r d e d   as  w a s t e .   The  t a b b y   s p l i c e  

b e i n g   n a r r o w e r   t h a n   t h e   r o l l ' s   w i d t h ,   c o n t r i b u t e s   to   t i r e  

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

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

s e c t i o n s   by  s e v e r a l   y a r d s .   The  a m o u n t   of  s c r a p   can  v a r y  

b e t w e e n   10  and  30  y a r d s   d e p e n d i n g   on  t h e   t i r e   c o r d   f a b r i c  

c o n s t r u c t i o n   and   t h e   t r e a t m e n t .  

B e c a u s e   of   t h e   c l o s e n e s s   of   t h e   f i l l   y a r n   to  o n e  

a n o t h e r   in   t h e   t a b b y   s e c t i o n   o f   t h e   f a b r i c ,   t h e r e   i s   a n  

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

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

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

t he   new  f i l l   y a r n   c o n f i g u r a t i o n ;   i . e .   f r o m   a  r e l a t i v e l y  

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

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

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

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

in   a  w r i n k l i n g   of   t h e   f a b r i c .   S i m i l a r l y ,   d u r i n g   d i p p i n g ,  

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



t h e   d i f f e r e n c e   b e t w e e n   t h e   w i d t h   of   t h e   t a b b y   and   t h e  

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

and  w r i n k l i n g   c an   be  i n c r e a s e d   e v e n   f u r t h e r   on  up  t h e  

r o l l .  

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

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

s c r a p p i n g   of   f a b r i c   a r e :   (1)   d i f f e r e n t   d i p   p e n e t r a t i o n ;  

(2)   w e b b i n g   s t r e a k s   ( l a y e r   of   a d h e s i v e   f i l m   c o n n e c t i n g  

t h e   a d j a c e n t   t i r e   c o r d s   i n   t h e   f a b r i c ) ;   (3)   f a b r i c  

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

m a c h i n e   i n   an  a t t e m p t   to   b r i n g   t h e   s p l i c e   w i d t h   e q u a l  

to   f a b r i c   w i d t h ,   and   (4)   c r u s h e d   c o r d s   o c c u r r i n g   a t  

t h e   d i p   r o l l   of   t h e   c a l e n d e r   due  to   t h e   wavy  a n d  

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

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

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

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

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

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

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

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

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

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

n a t u r e .   By  " d e f o r m a b l e "   i s   m e a n t   a  s u r f a c e   w h i c h   w h e n  

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

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

e i t h e r   p r i o r   to   or   d u r i n g   d i p p i n g ,   or   a t   any  o t h e r   p o i n t  

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

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

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

B r i e f   D e s c r i p t i o n   o f   t h e   D r a w i n g s  

F i g u r e s   1B  and   3  d e p i c t   p r i o r   a r t   t i r e   f a b r i c  

c o n s t r u c t i o n s ;  

F i g u r e s   lA,  2,  4  and   5  d e p i c t   e m b o d i m e n t s   of   t h e  

p r e s e n t   i n v e n t i o n ;  

F i g u r e s   6A,  6B,  6C  and   6D  d e p i c t   m e t h o d s   o f  

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



D e t a i l e d   D e s c r i p t i o n   of   t h e   I n v e n t i o n  

In   F i g u r e   lA,   t h e r e   i s   i l l u s t r a t e d   a  v i e w   of   t i r e  

c o r d   f a b r i c   1  s h o w i n g   t h e   w a r p   c o r d   3  and  f i l l   y a r n   2  

of   t h e   p r e s e n t   i n v e n t i o n   and   t h e   t a b b y   p o r t i o n   4  a t   t h e  

end   o f   t h e   f a b r i c   w h e r e   t h e   f i l l   y a r n   2  i s   more   h i g h l y  

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

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

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

f a b r i c .  

F i g u r e   1 B  i l l u s t r a t e s   t h e   n a r r o w i n g   down  of   t h e  

f a b r i c   i n   t h e   t a b b y   a r e a   4  when   t h e   f a b r i c   c o n t a i n s   p r i o r  

a r t   f i l l   y a r n   2.  The  n a r r o w i n g   down  c a n   r e s u l t   i n   a  

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

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

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

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

F i g u r e   2  i s   a  s e c t i o n   t a k e n   on  t h e   l i n e   2 - 2   o f  

F i g u r e   lA.   I t   i l l u s t r a t e s   t h e   w a r p   c o r d   3  and   f i l l   y a r n  

2  a r r a n g e m e n t   of   t h e   p r e s e n t   i n v e n t i o n .   W i t h   f a b r i c  

c o n t a i n i n g   c o n v e n t i o n a l   f i l l   y a r n   3  i n   t h e   t a b b y   a r e a   4 ,  

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

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

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

F i g u r e   4  i l l u s t r a t e s   a  c r o s s - s e c t i o n   of   a  f i l l   y a r n   8  

of   t h e   p r e s e n t   i n v e n t i o n   w i t h   a  c o r e   7  a n d   a  d e f o r m a b l e  

s h e a t h   6 .  

F i g u r e   5  o f f e r s   a  more   d e t a i l e d   v i e w   of   F i g u r e   2  

u s i n g   a  f i l l   y a r n   8  o f  t h e   p r e s e n t   i n v e n t i o n   w h e r e   t h e  

s h e a t h  6   i s   a  y a r n   w r a p p e d  a r o u n d   t h e   c o r e   7.  I t   i s  

b e l i e v e d   t h e   s h e a t h   d e f o r m s ,   as  i l l u s t r a t e d - i n   F i g u r e   5 ,  

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

T h i s   s h e a t h   c a n   be  c o m p r i s e d   o f   any   m a t e r i a l   w h i c h  

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

e a r l i e r   h e r e i n .   N a t u r a l l y ,   t h e   s h e a t h   s h o u l d   n o t   be  o f  

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

i s t i c s   of   w a r p   c o r d   w h i c h   a r e   r e q u i r e d   to   p e r m i t   t h e   c o r d  

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

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

r o u n d i n g   r u b b e r   m a t r i x   i n   a  t i r e .  



The  s h e a t h   c an   be  c o m p r i s e d ,   b u t   i s   n o t   l i m i t e d   t o ,  

foam  r u b b e r .   I t   c an   a l s o   be  c o m p r i s e d ,   b u t   i s   n o t  

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

t h e   c o r e .   The  f i l a m e n t s   or   s t r a n d s   c an   be  w r a p p e d  

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

s e v e r a l   s t r a n d s   or   f i l a m e n t s   c an   be  w r a p p e d   a r o u n d   t h e  

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

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

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

e x a m p l e ,   f i v e   to   t e n   s t r a n d s   a t   a  t i m e .   More  t h a n   o n e  

l a y e r   of   c o r d s   c a n   be  u s e d .  

W h e r e a s  t h e   s h e a t h   i s   a  s o f t   and  d e f o r m a b l e  

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

m a t e r i a l   w h i c h   c an   c o n s i s t   o f   one  or   more   y a r n s .   I n  

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

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

v e n t i o n a l   f i l l   y a r n s .   In   f a c t ,   m o s t   i f   n o t   a l l   c o n v e n -  

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

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

d e s c r i b e d   h e r e i n .  

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

t h e   c o r e   i s   n o t   s i g n i f i c a n t   so  l o n g   as  t h e   s h e a t h   r e t a i n s  

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

f l e x i b l e ,   s t r o n g ,   and   e x t e n s i b l e .  

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

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

and  down  or   f r o m   s i d e   to   s i d e .   I t   i s   b e l i e v e d   t h a t   t h i s  

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

f i l l   y a r n   and   t h e   w a r p   c o r d .   U n f o r t u n a t e l y ,   i n   t h e  

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

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

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

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

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

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



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

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

when   t h e   warp   c o r d   i s   p l a c e d   u n d e r   t e n s i o n .  

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

t h e   s h e a t h ,   one  n e e d   o n l y   f o l l o w   t h e   g u i d e l i n e s   a b o v e .  

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

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

w h e t h e r   mono  and  m u l t i f i l a m e n t   i s   u s e d   and  w h e t h e r   a  

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

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

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

t h e   s h e a t h .   For   e x a m p l e ,   i f   t oo   g r e a t   a  t w i s t   r e s u l t s  

i n   a  s h e a t h   t h a t   i s   so  h a r d   as  to  n o t   be  d e f o r m a b l e ,  

i t   s h o u l d   be  a v o i d e d .  

I t   i s   n o t   n e c e s s a r y   f o r   t h e   f i l l   y a r n   of   t h e  

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

R a t h e r ,   i t   i s   s u f f i c i e n t   i f   t h e   s h r i n k a g e   due  to   m e c h a n i c a l  

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

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

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

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

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

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

y a r n s ,   or  b l e n d s   t h e r e o f .  

F i g u r e s   6A,  6B,  6c ,   and  6D  i l l u s t r a t e  b u t   do  n o t  
l i m i t   m e t h o d s   by  w h i c h   f i l l   y a r n   of   t h e   p r e s e n t   i n v e n t i o n  
can  be  p r e p a r e d . .  

F i g u r e   6A  i l l u s t r a t e s   a  r i n g - t w i s t e r   12  w i t h   o n e  
s e t   of  f e e d   r o l l s   11.   When  t w i s t i n g   t o g e t h e r   y a r n s   o f  
d i f f e r e n t   c o u n t ,   t he   y a r n   w i t h   t h e   h i g h e r   c o u n t   w i l l  
n o r m a l l y   wrap   a r o u n d   t h e   h e a v y   y a r n .   T h u s ,   7  ends   o f  
1 3 ' s   ( 1 6 - Z   t u r n s   p e r   i n c h )   9  and  one  end  of   4 ' s   ( 9 - Z   t u r n s  
p e r   i n c h   10  a r e   t w i s t e d   t o g e t h e r   i n t o   a  9-S  t u r n   p e r  
i n c h   w i t h   t he   4 ' s   y a r n   10  b e i n g   c o m p l e t e l y   w r a p p e d   w i t h  
t h e   1 3 ' s   y a r n   9  to   f o r m   t h e   f i l l   y a r n   1 2 .  



F i g u r e   6B  i l l u s t r a t e s   a  r i n g   t w i s t e r   13  w i t h   t w o  

s e t s   of  f e e d   r o l l s   11  and  14.   By  t h i s   m e t h o d   t h e   4 ' s  

y a r n   10  i s   f ed   at  a  s l o w e r   r a t e   t h a n   t h e   13-Is  y a r n s   9 

r e s u l t i n g   in   a  b e t t e r   d e f i n e d   f i l l   y a r n   12  c o n s t r u c t i o n  

t h a n   i s   n o r m a l l y   o b t a i n e d   by  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   6A.  

F i g u r e   6c  i l l u s t r a t e s   t h e   use   of  a  y a r n   c o v e r  

m a c h i n e   15  w h i c h   r e s u l t s   i n   a  p r e f e r r e d   f i l l   y a r n   1 2  

s t r u c t u r e .  

F i g u r e   6D  i l l u s t r a t e s   t h e   c o a t i n g   of   a  y a r n   10  w i t h  

a  p o l y m e r   17  u s i n g   an  e x t r u d e r   16  to   f o r m   a  f i l l   y a r n  
12  of  t h e   p r e s e n t   i n v e n t i o n .  

A  n y l o n   t i r e   f a b r i c   w i t h   a  body   w i d t h   of   6 0  i n c h e s  

had   a  t a b b y   w i d t h   of  56  i n c h e s   when  u s i n g   a  c o n v e n t i o n a l  

t a b b y   f i l l   y a r n .   When  u s i n g   a  t a b b y   f i l l   y a r n   w i t h   a  

2  x  1 3 ' s   p o l y e s t e r / c o t t o n   b l e n d   c o r e   and  a ' 7   x  1 3 ' s  

p o l y e s t e r / c o t t o n   b l e n d   s h e a t h ,   t h e   t a b b y   w i d t h   was  5 9 . 5  

i n c h e s .   A f t e r   a  d i p p i n g   p r o c e s s ,   t he   body   w i d t h   w a s  

r e d u c e d   to   54  i n c h e s .   The  t a b b y   w i t h   t h e   c o n v e n t i o n a l  

f i l l   y a r n   had   a  w i d t h   of  48  i n c h e s ,   w h i l e   t he   t a b b y  

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

w i d t h   of  53  i n c h e s .  

The  f i l l   y a r n   of   t h e . p r e s e n t   i n v e n t i o n   can  be  u s e d  

in  t h e   body  of  t h e   f a b r i c ,   as  w e l l   as  t he   t a b b y   p o r t i o n .  

Where  t h e   body  of  f a b r i c   i s   s u b j e c t   to   s e v e r e   t h e r m a l  

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

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

w i d t h   r e d u c t i o n   i n   t h e   body   of  t h e   f a b r i c ,   t h e   use   of  t h e  

f i l l   y a r n   of  t h e   p r e s e n t   i n v e n t i o n   in   t h e   body   of  t h e  

f a b r i c   i s   b e n e f i c i a l .  

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

have   b e e n   shown  f o r   t h e   p u r p o s e   of  i l l u s t r a t i n g   t h e  

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

t h a t   v a r i o u s   c h a n g e s   and  m o d i f i c a t i o n s   may  be  made  t h e r e i n  

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

i n v e n t i o n .  



- 1.  A  f i l l   y a r n   c h a r a c t e r i z e d   by  a  r e a d i l y   d e f o r m a b l e  

s u r f a c e .  

.  2.  The  f i l l   y a r n   a c c o r d i n g   to   C l a i m   1  c h a r a c t e r i z e d  

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

3.  The  f i l l   y a r n   a c c o r d i n g   to   C l a i m   2,  c h a r a c t e r i z e d  

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

a r o u n d   s a i d   c o r e .  
4.  The  f i l l   y a r n   a c c o r d i n g   to   C l a i m   3,  c h a r a c t e r i z e d  

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

s t a p l e   y a r n .  
5 .  T h e   f i l l   y a r n   a c c o r d i n g   to   C l a i m   4,  c h a r a c t e r i z e d  

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

y a r n   and   t h e   s h e a t h   y a r n   h a s   a  h i g h e r   c o u n t   t h a n   t h e   c o r e  

y a r n .  
6.  The  f i l l   y a r n   a c c o r d i n g   to   C l a i m   2  c h a r a c t e r i z e d  

w h e r e i n   t h e  s h e a t h   i s   c o m p r i s e d   o f   a  p o l y m e r   c o a t i n g .  
7.  T h e - f i l l   y a r n   a c c o r d i n g   t o   C l a i m   6,  c h a r a c t e r i z e d  

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

8.  T i r e   c o r d   f a b r i c ,   c h a r a c t e r i z e d   w h e r e i n   t h e   t a b b y  
end  o f   w h i c h   c o n t a i n s   f i l l   y a r n   a c c o r d i n g   to   C l a i m   1 .  

9.  A  m e t h o d   o f   r e d u c i n g   t a b b y   s h r i n k a g e   i n   t i r e   c o r d  
f a b r i c   c h a r a c t e r i z e d   by  f a b r i c a t i n g   t h e   t a b b y   p o r t i o n   o f  

s a i d   t i r e   c o r d   f a b r i c   w i t h   t h e   f i l l   y a r n  o f   C l a i m   1 .  
10.   A  m e t h o d   o f   p r o d u c i n g   a  f i l l   y a r n ,   c h a r a c t e r i z e d  

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

y a r n .  
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