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@  Spinneret. 

  The  conventional  spandex  spinneret  has  two  rings  of 
equally  spaced  grouped  orifices,  each  filament  being  formed  by 
coalescence  of  the  extrudate  from  the  grouped  orifices.  A 
spandex  spinneret  having  the  holes  of  the  orifices  of  each 
group  of  the  outer  ring  of  groups  more  closely  spaced  than 
those  of  the  inner  ring  or  groups  has  eliminated  the  power 
differences  between  inner  and  outer  threadlines.  The  closer 
spacing  within  each  group  of  the  outer  ring  of  groups  also  in- 
creases  the  spacing  between  groups,  thereby  reducing  fila- 
ment  migration. 



BACKGROUND  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  c o m p o s i t e   t e x t i l e  

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

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

S m i t h   U .S .   P a t e n t   No.  3 , 0 9 4 . 3 7 4   and  H u n t  

U .S .   P a t e n t   No.  3 . 4 2 8 . 7 1 1   d e s c r i b e   m e t h o d s   f o r  

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

p r e f e r r e d   e m b o d i m e n t   d e s c r i b e d   by  S m i t h   t he   y a r n s  
c o n t a i n   i n d i v i d u a l   f i l a m e n t s   w h i c h   a d h e r e   to  o n e  
a n o t h e r   to  fo rm  a  u n i t a r y   g r o u p   of  f i l a m e n t s .   T h e  

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

m a k i n g   t he   f i l a m e n t s   in  E x a m p l e s   I  and  II  i s  

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

The  c o n v e n t i o n a l   s p i n n e r e t s   u s e d   f o r   l i g h t  
d e n i e r   s p a n d e x   p r o d u c t i o n   have   two  r i n g s ,   i . e . .   a n  

o u t e r   r i n g   and  an  i n n e r   r i n g   of  g r o u p e d   o r i f i c e s  

w h e r e i n   e a c h   g r o u p   i s   c o m p o s e d   of  f o u r   h o l e s .   T h e  

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

r e g a r d l e s s   of  w h e t h e r   t he   g r o u p   is  in  t he   i n n e r   o r  

o u t e r   r i n g .  

H i g h e r   s p i n n i n g   p r o d u c t i v i t y   has  b e e n  

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

f i l a m e n t s   per   s p i n n i n g   c e l l .   The  g r e a t e r   number   o f  

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

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

e n v i r o n m e n t   b e t w e e n   i n n e r   and  o u t e r   g r o u p s .   T h i s  

r e s u l t s   in  d i f f e r e n t   power   l e v e l s   t h a t   a d v e r s e l y  

i n f l u e n c e   y a r n   and  f a b r i c   a p p e a r a n c e .  
SUMMARY  OF  THE  INVENTION 

A  new  s p i n n e r e t   w h e r e i n   t he   o r i f i c e   s p a c i n g  

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

l e s s   t h a n   t h o s e   of  t he   i n n e r   r i n g   has  been   shown  t o  



e s s e n t i a l l y   e l i m i n a t e   power  d i f f e r e n c e s   b e t w e e n  

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

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

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  shows  a  p l a n   v i ew   of  a  p r i o r   a r t  

s p i n n e r e t   u s e d   f o r   s p a n d e x   p r o d u c t i o n .  

FIG.  2  shows  a  p l a n   v i e w   of  a  p r e f e r r e d  

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

s p a n d e x   p r o d u c t i o n .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

R e f e r r i n g   now  to  FIG.   1.  t he   p r i o r   a r t  

s p i n n e r e t   10  c h o s e n   f o r   p u r p o s e s   of  i l l u s t r a t i o n  

i n c l u d e s   a  p l a t e   12  h a v i n g   an  o u t e r   r i n g   14  and  a n  

i n n e r   r i n g   16  of  g r o u p e d   o r i f i c e s   14a ,   1 6 a  

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

g r o u p s   in  t he   o u t e r   r i n g   and  i n n e r   r i n g   d e s i g n a t e d   by  

the   n u m b e r s   18  and  20  r e s p e c t i v e l y .   The  p e r i p h e r a l  

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

14a,   16a  in  t he   o u t e r   and  i n n e r   r i n g s   14,  16  a r e   t h e  

same  f o r   b o t h   o u t e r   and  i n n e r   r i n g   g r o u p s .  

By  c o m p a r i s o n ,   t he   s p i n n e r e t   of  t h i s  

i n v e n t i o n   is  shown  in  FIG.   2  w h e r e i n   l i k e   n u m e r a l s  

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

s p i n n e r e t   10'  i n c l u d e s   a  p l a t e   12'  h a v i n g   an  o u t e r  

r i n g   14'  and  an  i n n e r   r i n g   16'  of  g r o u p s   of  o r i f i c e s  

1 4 a ' .   1 6 a ' .   As  b e f o r e ,   e a c h   i n d i v i d u a l   o r i f i c e   i s  

d e s i g n a t e d   18'  and  20'   in  t he   o u t e r   and  i n n e r   r i n g s .  

r e s p e c t i v e l y .   The  p e r i p h e r a l   d i s t a n c e   d1  and  t h e  

r a d i a l   d i s t a n c e   d2  b e t w e e n   t h e   o r i f i c e s   in  t h e  

g r o u p s   14'  in  t he   o u t e r   r i n g   14'  of  g r o u p s   a r e   t h e  

same  f o r   e a c h   g r o u p   in  t he   o u t e r   r i n g .   In  t h e  

p r e f e r r e d   e m b o d i m e n t   shown ,   dl  is  g r e a t e r   t h a n  

d2.  H o w e v e r ,   e a c h  o f   t he   d i s t a n c e s   d1,  d2  a r e  

l e s s   t h a n   the   d i s t a n c e   d3  b e t w e e n   t he   o r i f i c e s   i n  

the   g r o u p s   1 6 a ' .  



W h i l e   the   p r e f e r r e d   e m b o d i m e n t   shows  d1  t o  

be  g r e a t e r   t h a n   d2,  a  s p i n n e r e t   w i t h   d1  e q u a l   t o  

d2  or  dl  l e s s   t h a n   d2  w i l l   p e r f o r m   as  w e l l .  

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

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

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

b e t w e e n   o r i f i c e s   in  t he   g r o u p s   i n  t h e   o u t e r   r i n g   o f  

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

the   g r o u p s   in  t he   i n n e r   r i n g   of  g r o u p s .  
LOAD  POWER  TEST  DESCRIPTION 

Load  power   ( T 3 0 0 )   is  s t r e s s   a t   300% 

e l o n g a t i o n .   F i v e   s a m p l e s   of  s p a n d e x   y a r n   e a c h   5"  

l o n g ,   a r e   t e s t e d   a t   2"  g a u g e   l e n g t h   u s i n g   an  I n s t r o n ®  

t e n s i l e   t e s t e r   a t   1000%  per   m i n u t e   s t r a i n   r a t e .   T h e  

v a l u e   in  g rams   (g)  of  t h e   s t r e s s   a t   300%  e l o n g a t i o n  

is  r e p o r t e d   as  l o a d   p o w e r .  
The  s p i n n e r e t   d e s c r i b e d   in  c o n n e c t i o n   w i t h  

FIG.  2  has  been   shown  to  e s s e n t i a l l y   e l i m i n a t e   l o a d  

power   d i f f e r e n c e s   b e t w e e n   t h r e a d l i n e s   or  c o a l e s c e d  

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

EXAMPLE  1 

A  s p a n d e x   s p i n n i n g   s o l u t i o n ,   p r e p a r e d   a s  

d e s c r i b e d   in  E x a m p l e s   I  and  II  of  U . S .   P a t e n t   N o .  

3 . 4 2 8 . 7 1 1 .   was  e x t r u d e d   t h r o u g h   a  6 4 - h o l e   s p i n n e r e t  

to  fo rm  16  c o a l e s c e d   t h r e a d l i n e s .   The  a r r a n g e m e n t   o f  

h o l e s   in  t he   s p i n n e r e t   is  shown  in  FIG.   2.  W i t h i n  

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

of  o r i f i c e s ,   e a c h   g r o u p   made  up  of  f o u r   h o l e s .   T h r e e  

of  t he   g r o u p s   a r e   l o c a t e d   e q u i d i s t a n t   f rom  the   c e n t e r  

of  t he   s p i n n e r e t   so  as  to  fo rm  an  o u t e r   r i n g .   t h e  

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

o u t e r   r i n g .   W i t h i n   e a c h   g r o u p   of  o r i f i c e s   of  t h e  

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

0 . 2 0 "   ( 5 . 1   mm)  f rom  e a c h   o t h e r .   The  h o l e   s p a c i n g  

f o r   t he   o r i f i c e s   of  t he   i n n e r   g r o u p   i s   0 . 3 9 "   ( 9 . 9   mm).  



The  s p i n n i n g   s o l u t i o n   was  e x t r u d e d   a t   a  r a t e  

bf  6.2  pph  and  wound  up  at   a b o u t   730  mpm  to  y i e l d  

s i x t e e n   40  d e n i e r   f i b e r s ,   e a c h   f i b e r   f o r m e d   f rom  4 

c o a l e s c e d   10  d e n i e r   f i l a m e n t s .   Of  t he   s i x t e e n  

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

a r e   i n n e r   r i n g   f i b e r s .  

The  l o a d   power   ( T 3 0 0 ) ,   f o r   i n n e r   and  o u t e r  

r i n g   f i b e r s   is  g i v e n   in  T a b l e   1  in  c o m p a r i s o n   t o  

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

E x a m p l e   2 .  

EXAMPLE  2 

E x a m p l e   1  was  r e p e a t e d   u s i n g   a  p r i o r   a r t  

s p i n n e r e t   as  shown  in  FIG.   1.  T h i s   s p i n n e r e t   has  64 

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

T w e l v e   of  t he   g r o u p s   f o rm  the   o u t e r   r i n g ,   f o u r   g r o u p s  
form  the   i n n e r   r i n g .   The  s p a c i n g   b e t w e e n   t h e  

o r i f i c e s   of  e a c h   g r o u p   is  0 . 3 9 "   ( 9 . 9   mm)  f o r   b o t h  

o u t e r   and  i n n e r   r i n g   g r o u p s .  
The  l o a d   power   f o r   i n n e r   and  o u t e r   r i n g  

f i b e r s   a r e   g i v e n   in  T a b l e   1 .  

EXAMPLE  3 

A  2 4 - t h r e a d .   40  d e n i e r   s p a n d e x   f i b e r   w a s  

p r o d u c e d   u s i n g   a  9 6 - h o l e   s p i n n e r e t .   The  96  h o l e s   a r e  

d i v i d e d   among  24  g r o u p i n g s ,   e a c h   g r o u p   h a v i n g   4 

h o l e s .   T h e r e   a r e   16  o u t e r   g r o u p i n g s   and  8  i n n e r  

g r o u p i n g s .   H o l e - t o - h o l e   s p a c i n g   is  0 . 3 2 "   f o r   b o t h  

i n n e r   and  o u t e r   t h r e a d l i n e s .   S o l u t i o n   was  f ed   a t   a  

r a t e   of  1 0 . 0   pph  and  f i b e r   wound  up  a t   a b o u t   814  mpm. 



The  o u t e r   t h r e a d l i n e   l o a d   power   (T300)   i s  

1 6 . 3 9   g,  t he   i n n e r   t h r e a d l i n e   r e t r a c t i v e   l o a d   p o w e r  

(T300)   is   1 5 . 9 4   g,  a  d i f f e r e n c e   of  0 . 4 5   g .  

EXAMPLE  4 

E x a m p l e   3  was  r e p e a t e d   u s i n g   a  9 6 - h o l e  

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

s p a c i n g   was  0 . 2 0 "   and  t h e   i n n e r   h o l e   s p a c i n g   w a s  

0 . 3 5 " .  

O u t e r   t h r e a d l i n e   l o a d   power   ( T 3 0 0 )   w a s  

1 6 . 8 9   g.  i n n e r   t h r e a d l i n e   l o a d   power   i s   1 6 . 9 4   g.  T h e  

0 . 0 5   g  d i f f e r e n c e   in   t h r e a d l i n e   r e t r a c t i v e   l o a d   p o w e r  

( T 3 0 0 )   i s   an  o r d e r   of  m a g n i t u d e   i m p r o v e m e n t   o v e r   t h e  

f i b e r   of  E x a m p l e   3 .  



1.  A  s p i n n e r e t   f o r  t h e  p r o d u c t i o n  o f   s p a n d e x  

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

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

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

f rom  e a c h   o t h e r ,   c h a r a c t e r i z e d   in  t h a t   t he   d i s t a n c e  

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

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

o r i f i c e s   in  e a c h   g r o u p   in  t he   i n n e r   r i n g   of  g r o u p s .  
2.  A  s p i n n e r e t   as  c l a i m e d   in  c l a i m  1 ,   t h e r e  

b e i n g   f o u r   g r o u p s   of  o r i f i c e s   in  t he   i n n e r   r i n g  

of  g r o u p s   and  t w e l v e   g r o u p s   of  o r i f i c e s   in  t h e  

o u t e r   r i n g   of  g r o u p s .  
3.  A  s p i n n e r e t   as  c l a i m e d   in  c l a i m   1  or  c l a i m  

2,  t h e r e   b e i n g   f o u r   o r i f i c e s   in  e a c h   g r o u p .  
4.  A  s p i n n e r e t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

1  to   3,  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t he   p e r i p h e r a l  

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

t he   o u t e r   r i n g   is   g r e a t e r   t h a n   the   r a d i a l   d i s t a n c e  

b e t w e e n   the   o r i f i c e s   in  e a c h   g r o u p   in  t he   o u t e r  

r i n g .  

5.  A  s p i n n e r e t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

1  to  3,  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t he   p e r i p h e r a l  

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

t he   o u t e r   r i n g   i s   e q u a l   to   t he   r a d i a l   d i s t a n c e  

b e t w e e n   the   o r i f i c e s   in  e a c h   g r o u p   in  t he   o u t e r  

r i n g .  

6.  A  s p i n n e r e t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

1  to  3,  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t he   p e r i p h e r a l  

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

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

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

r i n g .  
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