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©  Stabilized  finish  composition. 

An  oil-in-water  yam  finish  composition,  a  process  for 
treating  yam  therewith  and  yam  so  treated  are  all  disclosed. 
The  finish  composition  may  be  applied  as  a  spin  finish  and/or 
overfinish  to  the  yam,  preferably  the  latter.  The  nonaqueous 
portion  of  the  composition  comprises  transesterified  high 
oleic  oil  and  high  lauric  oil;  polyoxyalkylene  castor  oil, 
triglycerol  monooleate  and/or  triglycerol  dioleate;  deca- 
glycerol  tetraoleate  and/or  decaglycerol  pentaoleate;  4,4' 
butylidene-bis(6-tert-butyl-m-cresol);  and  an  emulsion  stabi- 
lizer  selected  from  the  group  consisting  of  a  salt  of  dialkyl 
sulfosuccinate  neat  wherein  each  alkyl  group  comprises  8  to 
18  carbon  atoms,  a  salt  of  dialkyl  sulfosuccinate  in  solution 
or  mixture  wherein  each  alkyl  group  comprises  9  to  18 
carbon  atoms,  and  a  mixture  of  a  salt  of  dioctyl  sulfosuccin- 
ate  and  a  salt  of  an  aromatic  carboxylic  acid. 



BACKGROUND  OF  THE  INVENTION 

F i e l d   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   r e l a t e s   to  a  y a r n   f i n i s h  

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

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

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

t e r e p h t h a l a t e ,   y a r n   as  a  s p i n   f i n i s h   a n d / o r   o v e r f i n i s h .  

When  used   as  a  s p i n   f i n i s h ,   the   c o m p o s i t i o n   is   e s s e n t i a l l y  

n o n - f u m i n g .   The  g e n e r a l   t e rm  y a r n   is  used   h e r e i n   t o  

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

f i l a m e n t s ,   f i b e r ,   t h r e a d ,   y a r n   in  the   form  of  c o r d ,   o r  

o t h e r   s i m i l a r   f o r m s .   P r e f e r r e d   use  is  in  the   c o n s t r u c t i o n  

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

DESCRIPTION  OF  THE  PRIOR  ART 

The  p r i o r   a r t   is  r e p l e t e   w i t h   o i l - i n - w a t e r  

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

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

Many  of  the   p r i o r   a r t   f i n i s h   e m u l s i o n s   f l a s h   o f f   or  f u m e  

d u r i n g   h i g h   t e m p e r a t u r e   p r o c e s s i n g   such  as  s t e a m   j e t   t e x -  

t u r i n g   or  s t e a m   j e t   d r a w i n g .   O t h e r s   f a i l   to  have  e m u l s i o n  

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

by  c r e a m i n g   of  the   e m u l s i o n ,   i . e . ,   s e p a r a t i o n   of  the   o i l  

and  w a t e r .   A p p l i c a t i o n   of  a  s e p a r a t e d   e m u l s i o n   to  y a r n ,  

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

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



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

c o m p o s i t i o n   of  t he   p r e s e n t   i n v e n t i o n   which  has  a  n o n -  

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

in   s u b s e q u e n t   p r o c e s s i n g .   The  f i n i s h   c o m p o n e n t s   on  t h e  

y a r n   a r e   r e s i s t a n t   to  h e a t   t r e a t m e n t   at   t e m p e r a t u r e s   a s  

h i g h   as  2 5 0 ° C .   See  f o r   e x a m p l e ,   U.S.   P a t e n t   3  687  721  t o  

D a r d o u f a s .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  o i l - i n - w a t e r  

y a r n   f i n i s h   c o m p o s i t i o n ,   a  p r o c e s s   fo r   t r e a t i n g   y a r n  
t h e r e w i t h   and  y a r n   so  t r e a t e d .   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   f o r   i m p r o v i n g   the   e m u l s i o n   s t a b i l i t y   o f  

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

I t   is  p r e f e r r e d   t h a t   the   c o m p o s i t i o n   be  a n  

e m u l s i o n   of  w a t e r   and  a b o u t   15  to   40 ,   mos t   p r e f e r a b l y   3 0 ,  

p e r c e n t   by  w e i g h t   of  a  n o n a q u e o u s   p o r t i o n   which   c o m p r i s e s :  

(a )   a b o u t   0 . 2 5   t o   10 ,   more  p r e f e r a b l y   1  to   5 ,  

w e i g h t   p e r c e n t   of  an  e m u l s i o n   s t a b i l i z e r   s e l e c t e d   from  t h e  

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

w h e r e i n   e a c h   a l k y l   g r o u p   c o m p r i s e s   8  to   18  c a r b o n   a t o m s ,  

more   p r e f e r a b l y   8  to   13  c a r b o n   a t o m s ,   and  most   p r e f e r a b l y  

8  c a r b o n   a t o m s ;   a  s a l t   of  d i a l k y l   s u l f o s u c c i n a t e   i n  

s o l u t i o n   or   m i x t u r e   w h e r e i n   e a c h   a l k y l   g roup   c o m p r i s e s   9 

to   18  c a r b o n   a t o m s ,   more  p r e f e r a b l y   9  to   13  c a r b o n   a t o m s ,  

m o s t   p r e f e r a b l y   9  c a r b o n   a t o m s ;   and  a  m i x t u r e   of  a  s a l t   o f  

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

c a r b o x y l i c   a c i d ;   a n d  

(b)  t he   b a l a n c e   c o m p r i s i n g :  

a b o u t   55  t o   60 ,   m o s t   p r e f e r a b l y   57,   w e i g h t   p e r c e n t   of  a  

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

h i g h   o l e i c   o i l ;  

a b o u t   15  t o   28 ,   more   p r e f e r a b l y   18  to   25,   w e i g h t   p e r c e n t  
of  p o l y o x y a l k y l e n e   c a s t o r   o i l ;  

a b o u t   4  to   15 ,   more   p r e f e r a b l y   5 . 5   to   1 2 . 5 ,   w e i g h t   p e r c e n t  

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



m o n o o l e a t e ,   t r i g l y c e r o l   d i o l e a t e   and  m i x t u r e s   t h e r e o f ;  
a b o u t   7  to   12,   more  p r e f e r a b l y   8  to   10,   w e i g h t   p e r c e n t  
s e l e c t e d   from  the   g r o u p   c o n s i s t i n g   of  d e c a g l y c e r o l  

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

t h e r e o f ;   a n d  

a b o u t   1  to   5,  most   p r e f e r a b l y   3,  w e i g h t   p e r c e n t   of  a  
s u i t a b l e   a n t i o x i d a n t ,   p r e f e r a b l y   4 , 4 '   b u t y l i d e n e - b i s ( 6 -  

t e r t - b u t y l - m - c r e s o l ) ,   known  c o m m e r c i a l l y   u n d e r   the   t r a d e -  

mark   SANTOWHITE®  Powder   and  a v a i l a b l e   from  M o n s a n t o  

Company,   S t .   L o u i s ,   Mo. 

The  e m u l s i o n   s t a b i l i z e r   may  c o n t a i n   s m a l l  

q u a n t i t i e s   of  w a t e r   ( d i s c u s s e d   be low)   and  t h u s ,   t h e  

n o n a q u e o u s   p o r t i o n   may  no t   be  c o m p l e t e l y   n o n a q u e o u s ;  
h o w e v e r ,   the   amount   of  w a t e r   is  deemed  i n s i g n i f i c a n t .  

With  r e s p e c t   to  the   l u b r i c a n t ,   by  a  " h i g h "  
l a u r i c   o i l   is  mean t   one  w h i c h   c o n t a i n s   at   l e a s t   a b o u t   4 0  

p e r c e n t   l a u r i c   g r o u p s ,   and  by  a  " h i g h "   o l e i c   o i l   is  m e a n t  

one  wh ich   i n c l u d e s  a t   l e a s t   a b o u t   60  p e r c e n t   o l e i c   g r o u p s .  
T r a n s e s t e r i f i c a t i o n   of  t he   h i g h   l a u r i c   o i l   and  the   h i g h  
o l e i c   o i l   may  be  a c c o m p l i s h e d   by  any  known  m a n n e r .   T h e  

m e t h o d   of  m a n u f a c t u r e   is  w e l l   known  in  the  i n d u s t r y ,   s u c h  

as  is  d i s c l o s e d   in  " B a i l e y ' s   I n d u s t r i a l   Oi l   and  F a t  

P r o d u c t s "   T h i r d   E d i t i o n ,   p a g e s   9 5 8 - 9 6 4   ( 1 9 6 4 ) ,   h e r e b y  

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

l a u r i c   o i l   and  h igh   o l e i c   o i l   is  i n t e n d e d   b o t h   the   p r o d u c t  

of  a  t r a n s e s t e r i f i c a t i o n   of  the   h igh   l a u r i c   o i l   and  t h e  

h i g h   o l e i c   o i l   and  a l s o   t he   same  or  a  s i m i l a r   p r o d u c t  

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

l u b r i c a n t   may  i n c l u d e   from  a b o u t   10  to   a b o u t   90  p e r c e n t  

h i g h   l a u r i c   o i l   and  from  a b o u t   10  to   a b o u t   90  p e r c e n t   h i g h  

o l e i c   o i l .   E x a m p l e s   of  h i g h   o l e i c   o i l s   would   i n c l u d e  

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

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

E x a m p l e s   of  h i g h   l a u r i c   o i l s   would   i n c l u d e   c o c o n u t   o i l ,  

pa lm  k e r n e l   o i l   and  c o m b i n a t i o n s   t h e r e o f .   The  l u b r i c a n t  



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

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

50  p e r c e n t   g l y c e r o l   t r i o l e a t e   and  a p p r o x i m a t e l y   50  p e r c e n t  

c o c o n u t   o i l .  

The  p o l y o x y a l k y l e n e   c a s t o r   o i l   is  p r e f e r a b l y  

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

16  to   33 ,   more   p r e f e r a b l y   25  to   30 ,   m o s t   p r e f e r a b l y   2 5  

or   26 ,   m o l e s   of  e t h y l e n e   o x i d e   pe r   mole   of  c a s t o r   o i l .  

The  a l k y l e n e   o x i d e   u s e d ,   h o w e v e r ,   c o u l d   be  p r o p y l e n e   o x i d e  

or   t h e   b u t y l e n e   o x i d e s   as  w e l l   as  e t h y l e n e   o x i d e .  

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

of   d i a l k y l   s u l f o s u c c i n a t e   n e a t   is   s o d i u m   d i o c t y l   s u l f o s u c -  

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

s u c c i n a t e   and  a  s a l t   of  an  a r o m a t i c   c a r b o x y l i c   a c i d   is  a  

m i x t u r e   of  s o d i u m   d i o c t y l   s u l f o s u c c i n a t e   and  s o d i u m   b e n -  

z o a t e ;   t h e   a r o m a t i c   c a r b o x y l i c   a c i d   c o u l d   a l s o   be ,   f o r  

e x a m p l e ,   n a p h t h a l i c   a c i d .   The  p r e f e r r e d   s a l t   of  d i a l k y l  

s u l f o s u c c i n a t e   in  s o l u t i o n   or  m i x t u r e   is  a  s o l u t i o n   o f  

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

A l t h o u g h   the   e x a m p l e s   to  f o l l o w   a re   l i m i t e d   to  i n c l u s i o n  

of   t he   s o d i u m   s a l t s   of  d i a l k y l   e s t e r s   of  s u l f o s u c c i n i c  

a c i d   or  t he   s o d i u m   s a l t   of  an  a r o m a t i c   c a r b o x y l i c   a c i d ,  

t h e   s a l t s   u s e f u l   in  t h i s   i n v e n t i o n   a r e   t he   ammonium  a n d  

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

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

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

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

5  to   50  w e i g h t   p e r c e n t ,   m o s t   p r e f e r a b l y   10  to   20  w e i g h t  

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

w h e r e i n   n  =  2  to   5.  In  t h i s   i n s t a n c e ,   t he   b a l a n c e   of  t h e  

c o m p o s i t i o n   f o r m s   40  to   9 4 . 7 5 ,   more  p r e f e r a b l y   70  to  8 9 . 7 5  

w e i g h t   p e r c e n t   of  the   c o m p o s i t i o n .  



In  t he   most   p r e f e r r e d   c o m p o s i t i o n ,   t he   e m u l s i o n  

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

t he   s i l a n e   is  g a m m a - g l y c i d o x y p r o p y l t r i m e t h o x y s i l a n e   a n d  

t he   b a l a n c e   of  the   n o n a q u e o u s   p o r t i o n   of  the   c o m p o s i t i o n  

c o m p r i s e s :   57  w e i g h t   p e r c e n t   t r a n s e s t e r i f i e d   c o c o n u t   o i l  

and  g l y c e r o l   t r i o l e a t e ;   25  w e i g h t   p e r c e n t   p o l y o x y e t h y l e n e  

c a s t o r   o i l   h a v i n g   25  o r   26  m o l e s   of  e t h y l e n e   o x i d e   p e r  
mole   of  c a s t o r   o i l ;   5 .5   w e i g h t   p e r c e n t   of  a  m i x t u r e   o f  

t r i g l y c e r o l   m o n o o l e a t e   and  t r i g l y c e r o l   d i o l e a t e ;   9 . 5  

w e i g h t   p e r c e n t   of  d e c a g l y c e r o l   t e t r a o l e a t e ;   and  3  w e i g h t  

p e r c e n t   of  4 , 4 ' - b u t y l i d e n e - b i s ( 6 - t e r t - b u t y l - m - c r e s o l ) .  

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

one  of  two  w a y s .   The  l u b r i c a n t ,   e m u l s i f i e r s   and  a n t i o x i -  

d a n t ,   i . e . ,   t he   b a l a n c e   of  t he   n o n a q u e o u s   p o r t i o n ,   may  b e  

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

of  w a t e r .   The  e m u l s i o n   s t a b i l i z e r   can  t h e n   be  added   t o  

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

a d d e d   s u b s e q u e n t   t h e r e t o .   A l t e r n a t i v e l y ,   t he   e m u l s i o n  

s t a b i l i z e r   can  be  added   w i t h   t he   b a l a n c e   of  t h e  

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

a d d i t i o n   of  any  w a t e r   ( o t h e r   t h a n   the   s m a l l   amount   w h i c h  

may  be  p r e s e n t   in  the  e m u l s i o n   s t a b i l i z e r ) .   In  e i t h e r  

c a s e ,   t he   l u b r i c a n t   and  e m u l s i f i e r s   may  s u i t a b l y   b e  

h e a t e d   to  d i s s o l v e   the   a n t i o x i d a n t ,   bu t   t h i s   is  n o t  

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

c o m p o s i t i o n   of  the   p r e s e n t   i n v e n t i o n   is  as  f o l l o w s :   t h e  

l u b r i c a n t   is  h e a t e d   to  f rom  a b o u t   98  to   1220C  (210  t o  

2 5 0 ° F ) ,   and  the   a n t i o x i d a n t   (SANTOWHITE®  P o w d e r )   i s  

added   s l o w l y   u n d e r   a g i t a t i o n ;   t h e   e m u l s i f i e r s   a re   t h e n  

added   as  t he   b l e n d   c o o l s   to  a b o u t   4 8 . 9 ° C   ( 1 2 0 ° F ) ,   and  a  

low  a m o u n t   of  w a t e r   is  a d d e d   ( i f   n e c e s s a r y )   to  o b t a i n   a  

c r y s t a l   c l e a r   b l e n d   a t   room  t e m p e r a t u r e .   T y p i c a l l y ,   t h e  

a m o u n t   of  w a t e r   n e c e s s a r y   to  c l e a r   the   b l e n d   is  from  a b o u t  

5 .0   to   a b o u t   1 2 . 5 ,   p r e f e r a b l y   a b o u t   10 ,   w e i g h t   p e r c e n t .  

The  e m u l s i o n   s t a b i l i z e r  i s   p r e f e r a b l y   added   a t   r o o m  



t e m p e r a t u r e   to  t he   b l e n d .   To  p r e p a r e   the   a q u e o u s   e m u l s i o n  

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

e m u l s i o n   s t a b i l i z e r ,   and  the   n e c e s s a r y   a m o u n t   of  w a t e r  

be  a d d e d   to  one  a n o t h e r   a t   room  t e m p e r a t u r e .   The  w a t e r   i s  

a g i t a t e d ,   and  the   n e c e s s a r y   amount   of  b l e n d   is   q u i c k l y  

a d d e d .   The  a g i t a t i o n   s h o u l d   be  such  t h a t   a e r a t i o n   d o e s  

n o t   o c c u r .   The  mass   s h o u l d   be  s t i r r e d   f o r   a t   l e a s t   15  

m i n u t e s   to  e n s u r e   a d e q u a t e   d i s p e r s i o n   of  t he   b l e n d .  

B i o c i d e s   or   o t h e r   a d d i t i v e s   may  be  added   i m m e d i a t e l y   a f t e r  

t he   b l e n d   is   i n t r o d u c e d .   The  s i l a n e   and  any  o t h e r  

a d h e s i o n   p r o m o t e r   u t i l i z e d   is  added  s u b s e q u e n t   to  t h e  

b i o c i d e   ( i f   a  b i o c i d e   is   i n c l u d e d   in  t he   e m u l s i o n ) .  

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

d i s p e r s i o n   or  d i s s o l u t i o n   of  the   dye  is  o b t a i n e d   p r i o r   t o  

t h e   i n t r o d u c t i o n   of  t he   b l e n d .   The  pH  of   t he   e m u l s i o n   c a n  

be  a d j u s t e d   to  the   r e q u i r e d   d e g r e e   d e p e n d e n t   upon  the   pH 

of  s u b s e q u e n t   t r e a t m e n t   s y s t e m s ,   e . g . ,   a  s u b s e q u e n t   l a t e x  

d i p   s y s t e m ,   to  be  u s e d .   A  l e s s   p r e f e r r e d   way  of  p r e p a r i n g  

t he   a q u e o u s   e m u l s i o n   f o r   use   is  to  warm  the   b l e n d   t o  

3 7 . 8 ° C   ( l 0 0 ° F ) ,   t h o r o u g h l y   mix  the   b l e n d ,   h e a t   t h e  

n e c e s s a r y   a m o u n t   of  w a t e r   to  4 8 . 9 ° C   ( 1 2 0 ° F ) ,   and  c o n t i n u e  

in  the   m a n n e r   d e s c r i b e d   a b o v e .  

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

of  s y n t h e t i c   p o l y m e r   y a r n   c o m p r i s e s   t r e a t i n g   the   ya rn   w i t h  

a  s u f f i c i e n t   a m o u n t   of  t he   o i l - i n - w a t e r   y a r n   f i n i s h   c o m -  

p o s i t i o n   d e s c r i b e d   a b o v e   to  a c h i e v e   a  t o t a l   o i l   on  ya rn   o f  

0 . 1   to  2 . 0   w e i g h t   p e r c e n t .   The  f i n i s h   c o m p o s i t i o n   may  b e  

u s e d   as  a  s p i n   f i n i s h   d u r i n g   s p i n n i n g   of  t he   y a r n   a n d / o r  

as  an  o v e r f i n i s h   s u b s e q u e n t   to  d r a w i n g .   The  s p i n n i n g   and  

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

p r e f e r a b l y   t he   f o r m e r .   When  used  as  a  s p i n   f i n i s h ,   t h e  

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

a c h i e v e   a  t o t a l   o i l   on  y a r n   of  0 . 05   to   0 . 8   w e i g h t   p e r c e n t .  

When  u s e d   as  an  o v e r f i n i s h ,   the   t r e a t i n g   amoun t   of  f i n i s h  



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

of  0 . 0 5   to   1 . 2   w e i g h t   p e r c e n t .  

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

of  an  o i l - i n - w a t e r   y a r n   f i n i s h   c o m p o s i t i o n ,   the   n o n a q u e o u s  

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

p o r t i o n   of  t he   a b o v e - d e s c r i b e d   f i n i s h   c o m p o s i t i o n ,   is  t o  

add  0 . 2 5   t o   10  p e r c e n t ,   b a s e d   on  the   w e i g h t   of  t he   f i n a l  

n o n a q u e o u s   p o r t i o n   of  t he   c o m p o s i t i o n ,   of  an  e m u l s i o n  

s t a b i l i z e r   as  p r e v i o u s l y   d e s c r i b e d .  

E m u l s i o n   s t a b i l i t y   is  d e t e r m i n e d   by  m e a s u r i n g  

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

o i l - i n - w a t e r   f i n i s h   c o m p o s i t i o n   as  c o m p a r e d   to  w a t e r   ( 1 0 0  

p e r c e n t   l i g h t   t r a n s m i t t a n c e )  -   t h e   s m a l l e r   the   o i l  

p a r t i c l e   s i z e ,   t he   g r e a t e r   t he   l i g h t   t r a n s m i t t a n c e ,   w h i c h  

r e s u l t s   in  b e t t e r   e m u l s i o n   s t a b i l i t y .   The  i n s t r u m e n t  

u t i l i z e d   is  t he   Beckman  DK-2A  (Beckman   I n s t r u m e n t s ) ,   a  

U V - v i s i b l e   s p e c t r o p h o t o m e t e r   r e a d   a t   735  n a n o m e t e r s .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  y a r n s   of  t h i s   i n v e n t i o n   can  be  p r o c e s s e d   b y  

any  s p i n - d r a w   p r o c e s s   or  s p i n n i n g   and  s e p a r a t e l y   d r a w i n g  

p r o c e s s   a v a i l a b l e   to  the   a r t   and  the   p a t e n t   and  t e c h n i c a l  

l i t e r a t u r e ,   u s i n g   any  s u i t a b l e   p o l y a m i d e   or  p o l y e s t e r .  

The  p r e f e r r e d   p o l y e s t e r s   a r e   the   l i n e a r   t e r e p h t h a l a t e  

p o l y e s t e r s ,   i . e . ,   p o l y e s t e r s   of  a  g l y c o l   c o n t a i n i n g   from  2 

to  20  c a r b o n   a t o m s   and  a  d i c a r b o x y l i c   a c i d   c o m p o n e n t   c o n -  

t a i n i n g   a t   l e a s t   a b o u t   75  p e r c e n t   t e r e p h t h a l i c   a c i d .   T h e  

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

be  any  s u i t a b l e   d i c a r b o x y l i c   a c i d   such   as  s e b a c i c   a c i d ,  

a d i p i c   a c i d ,   i s o p h t h a l i c   a c i d ,   s u l f o n y l - 4 , 4 ' - d i b e n z o i c  

a c i d ,   or  2 , 8 - d i - b e n z o f u r a n - d i c a r b o x y l i c   a c i d .   The  g l y c o l s  

may  c o n t a i n   more  t h a n   two  c a r b o n   a toms   in  the   c h a i n ,   e . g . ,  

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

and  b i s - l , 4 - ( h y d r o x y m e t h y l ) c y c l o h e x a n e .   E x a m p l e s   o f  

l i n e a r   t e r e p h t h a l a t e   p o l y e s t e r s   wh ich   may  be  e m p l o y e d  

i n c l u d e   p o l y ( e t h y l e n e   t e r e p h t h a l a t e ) ,   p o l y ( b u t y l e n e  



t e r e p h t h a l a t e ) ,   p o l y ( e t h y l e n e   t e r e p h t h a l a t e / 5 - c h l o r o -  

i s o p h t h a l a t e )   ( 8 5 / 1 5 ) ,   p o l y ( e t h y l e n e   t e r e p h t h a l a t e / 5 -  

[ s o d i u m   s u l f o ] i s o p h t h a l a t e )   ( 9 7 / 3 ) ,   p o l y ( c y c l o h e x a n e - 1 , 4 -  

d i m e t h y l e n e   t e r e p h t h a l a t e ) ,   and  p o l y ( c y c l o h e x a n e - I , 4 -  

d i m e t h y l e n e   t e r e p h t h a l a t e / h e x a h y d r o t e r e p h t h a l a t e )   ( 7 5 / 2 5 ) .  

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

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

y a r n   l e d   to  an  i n v e s t i g a t i o n   of  the   e m u l s i o n   s t a b i l i t y   o f  

t h e   o i l   in  w a t e r   e m u l s i o n   f o r m i n g   the   b a s e   of  the   o v e r -  

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

o i l   in  w a t e r   e m u l s i o n s   w h e r e i n   t he   o i l   p o r t i o n   was  a d d e d  

to   t h e   w a t e r   a t   room  t e m p e r a t u r e   was  m e a s u r e d .   R e s u l t s  

a r e   p r e s e n t e d   in  T a b l e   1.  As  the   s i l a n e   is  s o l u b l e   i n  

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

s t a b i l i t i e s   of  i d e n t i c a l   e m u l s i o n s   w h i c h   wou ld   c o n t a i n   t h e  

s i l a n e .   N o t e   t h a t   S a m p l e   1  i s   t he   c o n t r o l .   The  p e r c e n t  

l i g h t   t r a n s m i t t a n c e   was  m e a s u r e d   a p p r o x i m a t e l y   24  h o u r s  

a f t e r   t h e   e m u l s i o n   was  m a d e .   S a m p l e s   4,  10 ,   12 ,   13 ,   1 4  

and  15  a r e   c o n s i d e r e d   p a r t   of  t he   p r e s e n t   i n v e n t i o n .   W i t h  

the   e x c e p t i o n   of  the   S a m p l e   1  c o n t r o l ,   a l l   o t h e r   s a m p l e s  

a r e   d e e m e d   c o m p a r a t i v e .  







F o o t n o t e s   to  T a b l e   1 .  

l C o n s i s t i n g   of  57  p e r c e n t   c o c o n u t   o i l   t r a n s e s t e r i f i e d   w i t h  

g l y c e r o l   t r i o l e a t e ,   25  p e r c e n t   P O E ( 2 5 )   c a s t o r   o i l ,   5 . 5  

p e r c e n t   m i x t u r e   of  t r i g l y c e r o l   m o n o o l e a t e   and  t r i g l y c e r o l  

d i o l e a t e ,   9 . 5   p e r c e n t   d e c a g l y c e r o l   t e t r a o l e a t e ,   and  3  p e r -  

c e n t   4 , 4 '   b u t y l i d e n e - b i s ( 6 - t e r t - b u t y l - m - c r e s o l ) .  

2MONA  I n d u s t r i e s '   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   of  4 5  

p e r c e n t   s o d i u m   d i i s o b u t y l   s u l f o s u c c i n a t e   and  55  p e r c e n t  

w a t e r .  

3MONA  I n d u s t r i e s '   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   of  80  

p e r c e n t   s o d i u m   d i h e x y l   s u l f o s u c c i n a t e ,   5  p e r c e n t   i s o p r o p a -  

n o l ,   and  15  p e r c e n t   w a t e r .  

4 D i o c t y l   s u l f o s u c c i n a t e ,   s o d i u m   s a l t .  

5 A m e r i c a n   C y a n a m i d ' s   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   o f  

70  p e r c e n t   s o d i u m   d i o c t y l   s u l f o s u c c i n a t e ,   16  p e r c e n t   p r o -  
p y l e n e   g l y c o l ,   and  14  p e r c e n t   w a t e r .  

6 A m e r i c a n   C y a n a m i d ' s   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   o f  

70  p e r c e n t   s o d i u m   d i o c t y l   s u l f o s u c c i n a t e   and  30  p e r c e n t  

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

7 C o n s i s t i n g   of  75  p e r c e n t   s o d i u m   d i o c t y l   s u l f o s u c c i n a t e ,  

10  p e r c e n t   i s o p r o p a n o l ,   and  15  p e r c e n t   w a t e r .  

BMONA  I n d u s t r i e s '   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   of  70  

p e r c e n t   s o d i u m   d i o c t y l   s u l f o s u c c i n a t e ,   11  p e r c e n t   e t h a n o l  

and  19  p e r c e n t   w a t e r .  

9MONA  I n d u s t r i e s '   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   of  84  

p e r c e n t   s o d i u m   d i o c t y l   s u l f o s u c c i n a t e   and  16  p e r c e n t   p r o -  

p y l e n e   g l y c o l .  



10MONA  I n d u s t r i e s '   t r a d e   name  f o r   85  p e r c e n t   s o d i u m   d i o c -  

t y l   s u l f o s u c c i n a t e   and  15  p e r c e n t   s o d i u m   b e n z o a t e   i n  

p o w d e r e d   f o r m .  

11MONA  I n d u s t r i e s '   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   o f  

65  p e r c e n t   s o d i u m   d i o c t y l   s u l f o s u c c i n a t e   and  35  p e r c e n t  
a r o m a t i c   s o l v e n t .  

l 2 D i n o n y l   s u l f o s u c c i n a t e ,   s o d i u m   s a l t .  

1 3 G A F ' s   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   of  75  p e r c e n t  

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

15  p e r c e n t   w a t e r .  

14MONA  I n d u s t r i e s '   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   o f  

70  p e r c e n t   s o d i u m   d i t r i d e c y l   s u l f o s u c c i n a t e ,   18  p e r c e n t  

h e x y l e n e   g l y c o l   and  12  p e r c e n t   w a t e r .  

15MONA  I n d u s t r i e s '   t r a d e   name  f o r   s o l u t i o n   c o n s i s t i n g   o f  

80  p e r c e n t   s o d i u m   d i t r i d e c y l   s u l f o s u c c i n a t e   and  20  p e r c e n t  

h e x y l e n e   g l y c o l .  



EXAMPLE  1 

A  m e l t   of  p o l y e t h y l e n e   t e r e p h t h a l a t e   w a s  

s u p p l i e d   a t   a  r a t e   of  70  p o u n d s   ( 3 1 . 8   kg)   p e r   h o u r   per   e n d  

and  a t   a  t e m p e r a t u r e   of  a b o u t   290°C  to  t he   a p p a r a t u s   s h o w n  

in  F i g u r e s   1  and  2  of   U . S .   P a t e n t   4  251  481  t o   H a m l y n ,  

h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e .   The  m o l t e n   p o l y m e r   w a s  
fed   by  e x t r u d e r   11  to   s p i n   pump  12  w h i c h   fed  s p i n   b l o c k   1 3  

c o n t a i n i n g   a  c o n v e n t i o n a l   s p i n   po t   as  shown  in  F i g u r e   1  o f  

U . S .   P a t e n t   N o .  4   072  457  t o   C o o k s e y   e t   a l . ,   h e r e b y  

i n c o r p o r a t e d   by  r e f e r e n c e .   A  s p l i t   s p i n n e r e t t e   d e s i g n e d  

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

of  192  f i l a m e n t s   e a c h   was  u t i l i z e d .  

The  two  ends   14  and  15  of   m u l t i f i l a m e n t ,  

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

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

c o n t a i n e d   in  a  h e a t e d   s l e e v e   16 ,   a b o u t   15  i n c h e s   ( 3 8 . 1  

cms)  in   h e i g h t ,   the   t e m p e r a t u r e   of  t he   s l e e v e   i t s e l f   b e i n g  
m a i n t a i n e d   a t   a b o u t   4 0 0 ° C .   Yarn   l e a v i n g   h e a t e d   s l e e v e   1 6  

was  p a s s e d   d i r e c t l y   i n t o   t he   top   of  the   q u e n c h   c h a m b e r   o f  

q u e n c h i n g   a p p a r a t u s   17.   Q u e n c h i n g   a p p a r a t u s   17  was  a s  

shown  in  F i g u r e   1C  of  U . S .   P a t e n t   N o .  3   999  910  t o  

P e n d l e b u r y   e t   a l . ,   h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e .  

Q u e n c h i n g   a i r   at   a b o u t   1 8 . 3 ° C   ( 6 5 ° F )   and  60  p e r c e n t  
r e l a t i v e   h u m i d i t y   was  s u p p l i e d   to  c r o s s   f l o w   q u e n c h   t h e  

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

The  e n d s   14  and  15  of   y a r n   were   l u b r i c a t e d   by  f i n i s h  

a p p l i c a t o r   18  and  t h e n   s e p a r a t e d   and  c o n v e r g e d   by  g u i d e s  

19.   The  s p i n   f i n i s h   c o m p r i s e d   40  p a r t s   m i n e r a l   o i l   h a v i n g  

a  v i s c o s i t y   of  3 8 - 4 0   SUS  and  a  b o i l i n g   r a n g e   b e t w e e n   2 6 6  

and  3 2 7 ° C ;   15  p a r t s   r e f i n e d   c o c o n u t   o i l ;   15  p a r t s  

i s o h e x a d e c y l   s t e a r a t e ;   5  p a r t s   p o l y o x y e t h y l e n e   (20)  t a l l o w  

a m i n e ;   13  p a r t s   p o l y o x y e t h y l e n e   (4)  l a u r y l   e t h e r ;   10  p a r t s  

s o d i u m   s a l t   of  a l k y l a r y l s u l f o n a t e ;   and  2  p a r t s   NEKAL  WS-25 

( s e e   T a b l e   1,  f o o t n o t e   1 3 ) .   A  s u f f i c i e n t   a m o u n t  

( a p p r o x i m a t e l y   0 . 4 5   p e r c e n t   wet  p i c k u p )   of  the   f i n i s h  



c o m p o s i t i o n   was  a p p l i e d   to  t he   y a r n   to  a c h i e v e   a b o u t   0 . 2  

p e r c e n t ,   b a s e d   on  the   w e i g h t   of  the   y a r n ,   on  the   y a r n .  

See  U . S .   P a t e n t   3  672  977  to   D a r d o u f a s ,   h e r e b y  

i n c o r p o r a t e d   by  r e f e r e n c e .   The  ends   were   t h e n   t r a n s p o r t e d  

v i a   i n t e r f l o o r   t u b e   and  a s p i r a t o r   20  to   t h e   s p i n   d r a w  

p a n e l   21  w h e r e   t h e y   were   fed   to  wrap  a r o u n d   a  p r e t e n s i o n  

r o l l   23  and  a c c o m p a n y i n g   s e p a r a t o r   r o l l   23a   and  t h e n   t o  

f e e d   r o l l   24  and  a c c o m p a n y i n g   s e p a r a t o r   r o l l   2 4 a .   B o t h  

s e t s   of  r o l l s   were   a t   a  t e m p e r a t u r e   of  l e s s   t h a n   5 0 ° C .  

From  f e e d   r o l l   24,   the   e n d s   were  t h e n   p a s s e d   t h r o u g h  

c o n v e n t i o n a l   s t e a m   i m p i n g i n g   draw  p o i n t   l o c a l i z i n g   j e t   2 5 ,  

s u p p l y i n g   s t e a m   a t   a  t e m p e r a t u r e   of  4 5 0 ° C   and  a t   a  

p r e s s u r e   of  80  p s i g   (552  k P a ) ,   and  t h e n   to  a  p a i r   of  d r a w  

r o l l s   26  and  2 6 a ,   one  of  w h i c h   was  m a i n t a i n e d   a t   a b o u t  

130°C .   The  d raw  r a t i o   was  a b o u t   6 .0   to   1.  The  e n d s  

p a s s e d   f rom  draw  r o l l   26  t o   a  p a i r   of  r e l a x   r o l l s   27  a n d  

2 7 a ,   t h e   r e l a x   r o l l s   27  and  27a  b e i n g   h e a t e d   to  a b o u t  

1 4 0 ° C .   The  y a r n   e n d s   t h e n   p a s s e d   t h r o u g h   a  c o n v e n t i o n a l  

a i r   o p e r a t e d   i n t e r l a c i n g   j e t   28  and  were   s u b s e q u e n t l y  
wound  u p .  

To  t h i s   d r awn   y a r n   was  a p p l i e d   an  o v e r f i n i s h  

made  a c c o r d i n g   to  the  p r e f e r r e d   me thod   p r e v i o u s l y   o u t l i n e d  

and  u t i l i z i n g   the   Sample   13  c o m p o n e n t s   ( T a b l e   1 ) .   A 

b i o c i d e   ( 6 - a c e t o x y - 2 , 4 - d i m e t h y l - m - d i o x a n e )   was  added  t o  

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

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

d i s c l o s e d   in  t he   p e n d i n g   p a t e n t   a p p l i c a t i o n   o f  

M a r s h a l l   e t   a l .   f i l e d   on  even   d a t e   w i t h   t h i s   p a t e n t  

a p p l i c a t i o n .   The  b i o c i d e   was  added   in  an  a m o u n t  

s u f f i c i e n t   to  form  0 . 1   p e r c e n t   of  the   f i n a l   e m u l s i o n .   T h e  

r a t i o   of  t he   s i l a n e   to  t h e   o t h e r   c o m p o n e n t s   was  5 . 2 5   p a r t s  

to   9 4 . 7 5   p a r t s .   The  o v e r f i n i s h   was  a p p l i e d   in  an  a m o u n t  

s u f f i c i e n t   to  a c h i e v e   a  t o t a l   o i l   on  y a r n   of  a b o u t   1 .0   t o  

1 .2   p e r c e n t   and  a b o u t   0 . 1   p e r c e n t   of  s i l a n e   on  the   y a r n .  
A p p l i c a t i o n   of  t he   o v e r f i n i s h   ( v i a   c o n t a c t   w i t h   a  r o l l  

r o t a t i n g   in  a  t r o u g h   of  o v e r f i n i s h )   was  even   and  s m o o t h .  



The  y a r n   was  s u b s e q u e n t l y   t w i s t e d   to  make  a  

3 - p l y   co rd   in  known  m a n n e r ,   and  the   c o r d s   were   t r e a t e d  

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

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

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

S u b s e q u e n t   t h e r e t o ,   the   c o r d s   were  d r i e d   [ e . g . ,   in  a  

f i r s t   oven   at   148°C  ( 3 0 0 ° F )   f o r   80  s e c o n d s ,   f o l l o w e d   b y  

a  s e c o n d   oven  at   241°C  ( 4 6 5 ° F )   f o r   60  s e c o n d s ,   a t  

+1%  s t r e t c h ]   and  i n t r o d u c e d   to  a  r u b b e r   c o m p o u n d .   T h i s  

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

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

d e f i n e d   in  U .S .   P a t e n t   3  940  544  to   M a r s h a l l   e t   a l . ,  

h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e ,   and  m o d i f i e d   to  m a k e  

s t r i p s   h a v i n g   40  ends   pe r   i nch   ( 1 5 . 7   e n d s   pe r   cm)  r a t h e r  

t h a n   20  e n d s   pe r   i nch   ( 7 . 8   e n d s   pe r   cm).   T h e r e   were  n o  

a d v e r s e   a f f e c t s   on  a d h e s i o n .  

EXAMPLE  2 

The  p r o c e d u r e   of  Example   1  was  r e p e a t e d  

u t i l i z i n g   the  o v e r f i n i s h   c o m p o s i t i o n   as  the  s p i n   f i n i s h   t o  

a c h i e v e   a  f i n a l   o i l   on  y a r n   of  a b o u t   0 . 7 9   p e r c e n t .   T h e r e  

was  no  a p p l i c a t i o n   of  an  o v e r f i n i s h .   T h e r e   were  no  

a d v e r s e   a f f e c t s   on  a d h e s i o n .  

EXAMPLE  3 

The  p r o c e d u r e   of  Example   1  was  r e p e a t e d   w i th   t h e  

f o l l o w i n g   c h a n g e s .   The  o v e r f i n i s h   d id   no t   i n c l u d e   a n  

a d h e s i o n   p r o m o t e r ,   i . e . ,   the   g a m m a - g l y c i d o x y p r o p y l -  

t r i m e t h o x y s i l a n e   was  o m i t t e d .   A f t e r   the  y a r n   was  t w i s t e d  

i n t o   3 - p l y   c o r d ,   the  co rd   was  t r e a t e d   w i t h   a  c o n v e n t i o n a l ,  

b l o c k e d   d i i s o c y a n a t e   d ip   c o m p r i s i n g   H y l e n e   MP 

[E.  I.   d u p o n t   de  N e m o u r s ,   I n c o r p o r a t e d ' s   t r a d e   name  f o r  

b i s p h e n o l   a d d u c t   of  m e t h y l e n e   b i s ( 4 - p h e n y l   i s o c y a n a t e ) ] ,  

Epon  812  ( S h e l l   C h e m i c a l   C o m p a n y ' s   t r a d e   name  fo r   g l y c e r i n  

e p i c h l o r o h y d r i n   r e s i n ) ,   A e r o s o l   OT  ( A m e r i c a n   C y a n a m i d ' s  

t r a d e   name  fo r   sodium  d i o c t y l   s u l f o s u c c i n a t e ) ,   gum 



t r a g a c a n t h   and  w a t e r .   The  c o r d s   were   d r i e d   in  a  f i r s t  

o v e n   a t   1 4 8 ° C   ( 3 0 0 ° F )   f o r   80  s e c o n d s ,   f o l l o w e d   by  a  s e c o n d  

o v e n   a t   2 2 7 ° C   ( 4 4 0 ° F )   f o r   40  s e c o n d s   a t   +1%  s t r e t c h .   T h e  

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

s u b s e q u e n t   to  t r e a t m e n t   t h e r e w i t h ,   the   c o r d s   were   d r i e d   i n  

a  f i r s t   o v e n   a t   148°C   ( 3 0 0 ° F )   f o r   80  s e c o n d s ,   f o l l o w e d   b y  

a  s e c o n d   o v e n   a t   216°C  ( 4 2 0 ° F )   f o r   60  s e c o n d s ,   a t   - 1 %  

s t r e t c h .   The  y a r n   p r o c e s s e d   w e l l   and  had  a c c e p t a b l e  

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

EXAMPLE  4 

The  p r o c e d u r e   of  Example   3  i s   r e p e a t e d   u t i l i z i n g  

t h e   o v e r f i n i s h   c o m p o s i t i o n   as  t he   s p i n   f i n i s h   to  a c h i e v e   a  
f i n a l   o i l   on  y a r n   of  a b o u t   0 .8   p e r c e n t .   T h e r e   is  n o  

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

has   a c c e p t a b l e   p r o d u c t   q u a n t i t i e s .  



1.  An  o i l - i n - w a t e r   y a r n   f i n i s h   c o m p o s i t i o n ,   t h e  

n o n a q u e o u s   p o r t i o n   of  w h i c h   c o m p r i s e s :  

(a)  a b o u t   0 . 2 5   to   10  w e i g h t   p e r c e n t   of  an  e m u l s i o n  

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

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

c o m p r i s e s   8  to   18  c a r b o n   a t o m s ,   a  s a l t   of  d i a l k y l  

s u l f o s u c c i n a t e   in  s o l u t i o n   or  m i x t u r e   w h e r e i n   each   a l k y l  

g r o u p   c o m p r i s e s   9  to   18  c a r b o n   a t o m s ,   and  a  m i x t u r e   of  a  

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

c a r b o x y l i c   a c i d ;   a n d  

(b)  the   b a l a n c e   c o m p r i s i n g :  

a b o u t   55  to   60  w e i g h t   p e r c e n t   of  a  l u b r i c a n t   c o m p r i s i n g  

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

15  to   28  w e i g h t   p e r c e n t   of  p o l y o x y a l k y l e n e   c a s t o r   o i l ;  

a b o u t   4  to  15  w e i g h t   p e r c e n t   s e l e c t e d   from  the   g r o u p  

c o n s i s t i n g   of  t r i g l y c e r o l   m o n o o l e a t e ,   t r i g l y c e r o l   d i o l e a t e  

and  m i x t u r e s   t h e r e o f ;   a b o u t   7  to   12  w e i g h t   p e r c e n t  

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

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

t h e r e o f ;   and  a b o u t   1  to   5  w e i g h t   p e r c e n t   of  a  s u i t a b l e  

a n t i o x i d a n t .  

2.  The  c o m p o s i t i o n   of  c l a i m   1  f u r t h e r   c o m p r i s i n g   a n  

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

s t r u c t u r a l   f o r m u l a  

w h e r e i n   n  =  2  to   5 .  

3.  The  c o m p o s i t i o n   of  c l a i m   1  w h e r e i n   the   e m u l s i o n  

s t a b i l i z e r   is  a  s a l t   of  d i a l k y l   s u l f o s u c c i n a t e   in  s o l u t i o n  

or   m i x t u r e   w h e r e i n   e a c h   a l k y l   g r o u p   c o m p r i s e s   9  to   1 3  

c a r b o n   a t o m s .  



4.  The  c o m p o s i t i o n   of  c l a i m   3  w h e r e i n   the   e m u l s i o n  

s t a b i l i z e r   i s   s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   o f :   a  

s a l t   of  d i o c t y l   s u l f o s u c c i n a t e   n e a t ;   a  m i x t u r e   of  a  s a l t  

of   d i o c t y l   s u l f o s u c c i n a t e   and  a  b e n z o a t e   s a l t ;   and  a  

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

p r o p a n o l   and  w a t e r .  

5.  The  c o m p o s i t i o n   of  c l a i m   4  w h e r e i n   t he   e m u l s i o n  

s t a b i l i z e r   f o r m s   1  to   5  w e i g h t   p e r c e n t   of  the   n o n a q u e o u s  

p o r t i o n   and  the   95  to  99  w e i g h t   p e r c e n t   b a l a n c e   c o m p r i s e s :  

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

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

a b o u t   10  t o   90  p e r c e n t   c o c o n u t   o i l   and  10  to   90  p e r c e n t  

g l y c e r o l   t r i o l e a t e ;  

18  t o   25  w e i g h t   p e r c e n t   p o l y o x y a l k y l e n e   c a s t o r   o i l ;  

5 . 5   t o   1 2 . 5   w e i g h t   p e r c e n t   s e l e c t e d   f rom  the   g r o u p  

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

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

3  w e i g h t   p e r c e n t   a n t i o x i d a n t   c o m p r i s i n g   4 , 4 ' -  

b u t y l i d e n e - b i s ( 6 - t e r t - b u t y l - m - c r e s o l ) .  

6.  The  c o m p o s i t i o n   of  c l a i m   5  f u r t h e r   c o m p r i s i n g   a n  

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

s t r u c t u r a l   f o r m u l a  

w h e r e i n   n  =  2  to   5 .  

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

c o m p o s i t i o n   of  c l a i m   6 .  

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

y a r n ,   t he   i m p r o v e m e n t   w h i c h   c o m p r i s e s :  

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

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

o i l   on  y a r n   of  0 . 1   to   2 .0   w e i g h t   p e r c e n t ,   the   n o n a q u e o u s  

p o r t i o n   of   the   c o m p o s i t i o n   c o m p r i s i n g :  



(a)  a b o u t   0 . 2 5   to   10  w e i g h t   p e r c e n t   of  an  e m u l s i o n  

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

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

c o m p r i s e s   8  to   18  c a r b o n   a t o m s ,   a  s a l t   of  d i a l k y l  

s u l f o s u c c i n a t e   in  s o l u t i o n   or  m i x t u r e   w h e r e i n   each   a l k y l  

g r o u p   c o m p r i s e s   9  to   18  c a r b o n   a t o m s ,   and  a  m i x t u r e   of  a  

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

c a r b o x y l i c   a c i d ;   a n d  

(b)  the   b a l a n c e   c o m p r i s i n g :  

a b o u t   55  to   60  w e i g h t   p e r c e n t   of  a  l u b r i c a n t   c o m p r i s i n g  

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

a b o u t   15  to   28  w e i g h t   p e r c e n t   of  p o l y o x y a l k y l e n e   c a s t o r  

o i l ;  

a b o u t   4  to   15  w e i g h t   p e r c e n t   s e l e c t e d   from  the   g r o u p  

c o n s i s t i n g   of  t r i g l y c e r o l   m o n o o l e a t e ,   t r i g l y c e r o l   d i o l e a t e  

and  m i x t u r e s   t h e r e o f ;  

a b o u t   7  to   12  w e i g h t   p e r c e n t   s e l e c t e d   from  the   g r o u p  

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

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

a b o u t   1  to   5  w e i g h t   p e r c e n t   of  a  s u i t a b l e   a n t i o x i d a n t .  

9.  The  p r o c e s s   of  c l a i m   8  w h e r e i n   the   c o m p o s i t i o n  

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

h a v i n g   the   s t r u c t u r a l   f o r m u l a  

w h e r e i n   n =  2  to   5 .  

10.   A  m e t h o d   fo r   i m p r o v i n g   the  e m u l s i o n   s t a b i l i t y   of  a n  

o i l - i n - w a t e r   y a r n   f i n i s h   c o m p o s i t i o n ,   the   n o n a q u e o u s  

p o r t i o n   of  which   c o m p r i s e s :  

a b o u t   55  to  60  w e i g h t   p e r c e n t   of  a  l u b r i c a n t   c o m p r i s i n g  

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

l u b r i c a n t   i n c l u d i n g   a b o u t   10  to   90  p e r c e n t   h igh   l a u r i c   o i l  

and  a b o u t   10  to   90  p e r c e n t   h i g h   o l e i c   o i l ;  

a b o u t   15  to  28  w e i g h t   p e r c e n t   of  p o l y o x y e t h y l e n e   c a s t o r  

o i l ;  



a b o u t   4  to   15  w e i g h t   p e r c e n t   s e l e c t e d   f rom  the  g r o u p  

c o n s i s t i n g   of  t r i g l y c e r o l   m o n o o l e a t e ,   t r i g l y c e r o l   d i o l e a t e  

and  m i x t u r e s   t h e r e o f ;  

a b o u t   7  to   12  w e i g h t   p e r c e n t   s e l e c t e d   f rom  the  g r o u p  
c o n s i s t i n g   of  d e c a g l y c e r o l   t e t r a o l e a t e ,   d e c a g l y c e r o l  

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

a b o u t   1  t o   5  w e i g h t   p e r c e n t   of  a  s u i t a b l e   a n t i o x i d a n t ;  

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

a d d i n g   a b o u t   0 . 2 5   to   10  p e r c e n t ,   b a s e d   on  the  w e i g h t   o f  

t he   f i n a l   n o n a q u e o u s   p o r t i o n   of  t he   c o m p o s i t i o n ,   of  a n  

e m u l s i o n   s t a b i l i z e r   s e l e c t e d   from  the   g r o u p   c o n s i s t i n g   o f  

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

g r o u p   c o m p r i s e s   8  t o   18  c a r b o n   a t o m s ,   a  s a l t   of  d i a l k y l  

s u l f o s u c c i n a t e   in  s o l u t i o n   or   m i x t u r e   w h e r e i n   each  a l k y l  

g r o u p   c o m p r i s e s   9  to   18  c a r b o n   a t o m s ,   and  a  m i x t u r e   of  a  

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

c a r b o x y l i c   a c i d .  
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