
®  J  

Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets  
©  Publication  number: 0  1 2 7   2 9 3  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84302384.7 

©  Date  of  filing:  06.04.84 

©  IntCI.3:  C  10  M  1 / 0 8  
D  06  M  1 3 / 0 2  

©  Priority:  24.04.83  US  488864 

©  Date  of  publication  of  application: 
05.12.84  Bulletin  84/49 

©  Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

©  (71)  Applicant:  HENKEL  CORPORATION 
7900  West  78th  Street 
Minneapolis  Minnesota  55435(US) 

©  Inventor:  Koenig,  Harvey  Steve 
6901  Heatherford  Drive 
Charlotte  North  Carolina  28211  (US) 

©  Inventor:  Childers,  John  Thomas 
11324  Gladewater  Drive 
Matthews  North  Carolina  28105(US) 

©  Representative:  Watkins,  Arnold  Jack  et  al, 
European  Patent  Attorney  Frank  B.  Dehn  &  Co.  Imperial 
House  15-19  Kingsway 
London  WC2B6UZ(GB) 

©  Coning  oil  lubricant  compositions. 
  Low-sling  coning  oils  are  achieved  by  the  use  of  a  com- 
position  comprising  (a)  a  pituitive  copolymer  of  a  butene  and 
a  C5-20alpha-olefin  and  (b)  a  lubricant  comprising  a  mineral  oil 
and/or  a  fatty  ester. 



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

wh ich   a r e   u s e f u l   as  c o n i n g   o i l s .  

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

a r e   s u b j e c t e d   d u r i n g   t h e   m a n u f a c t u r e   and  t r e a t m e n t  

of  t he   f i b e r   to   r i g o r o u s   p r o c e s s i n g   c o n d i t i o n s .  

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

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

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

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

f r i c t i o n   and  t r a n s f e r   h e a t   away  f r o m   t h e  f i b e r .  

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

t he   l u b r i c a n t   or  c o n i n g   o i l   i s   u s e d   in  a  l i q u i d  

s t a t e .   The  c o n i n g   o i l   i s   i n t r o d u c e d   o n t o   t h e   y a r n  
f i b e r   by  means   of   a  k i s s   r o l l .   The  o r i g i n   of   t h e  

t e r m   k i s s   r o l l   i s   t h a t   t h e   y a r n   makes   v e r y   m i n i m a l  

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

s t e e l   c o n s t r u c t i o n .   The  k i s s   r o l l   r o t a t e s   in  a  

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

c o v e r   t h e   k i s s   r o l l .   The  r o t a t i o n   of  t h e   k i s s  

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

wh ich   c o n t a c t s   t h e   r o l l   a t   t h e   t o p   to   i m p a r t   t h e  

c o n i n g   o i l .   T y p i c a l l y   a  k i s s   r o l l   w i l l   o p e r a t e  

a t   f rom  2  to   20  r e v o l u t i o n s   p e r   m i n u t e .  

For   p r a c t i c a l   r e a s o n s ,   t h e   k i s s   r o l l   i s   u s u a l l y  

a n  e x p o s e d   p i e c e   of   m a c h i n e r y   and  when  e x c e s s   c o n i n g  

o i l   is   t r a n s f e r r e d   to   t h e   y a r n ,   t h e r e   w i l l   be  a  

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

s i t e   of  p i c k - u p   and  a t   any  p o i n t   w h e r e   t h e   y a r n  
f i b e r   c h a n g e s   d i r e c t i o n ,   e . g .   a t   t h e   c o n e .  

As  t h e   c o n i n g   o i l   is   t y p i c a l l y   an  o r g a n i c  

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

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

o f f .   I t   has   b e e n   o b s e r v e d   t h a t   as  much  as  25% 

of  a  c o n v e n t i o n a l   c o n i n g   o i l   ( e v e n   w i t h   c u r r e n t  

o i l   s l i n g   a d d i t i v e s )   may  be  l o s t   due  to   s l i n g   o f f .  



T h e r e   i s   t h u s   n o t   o n l y   a  s a f e t y   h a z a r d   p r e s e n t e d  

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

f o r   h i s   money  as  t h e   c o n i n g   o i l   c a n n o t   be  e a s i l y  

r e c o v e r e d   and  r e c y c l e d .   M o r e o v e r ,   in  some  s i t u a t i o n s  

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

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

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

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

h a v i n g   a  l u b r i c a n t   on  t h e   y a r n .   T h u s   t h e   r e q u i r e d  

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

t h e   r e w i n d i n g   and   any  s l i n g   o f f   l o s s   d u r i n g   t h e  

o r i g i n a l   t a k e - u p   i s   c r i t i c a l .   The  y a r n   may  b e  

r e t r e a t e d   by  t h e   d y e r   w i t h   a  l u b r i c a n t   and  w o u n d  

a g a i n   a t   a  h i g h   s p e e d .   The  s e c o n d   a p p l i c a t i o n  

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

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

I t   h a s   b e e n   s u g g e s t e d   in  U n i t e d   S t a t e s   P a t e n t  

3 , 9 7 7 , 9 7 9 ,   i s s u e d   A u g u s t   31,   1976  to   C r o s s f i e l d  

and  in  U n i t e d   S t a t e s   P a t e n t   4 , 1 0 5 , 5 6 9 ,   i s s u e d   A u g u s t   8 ,  
1978  to   C r o s s f i e l d   e t   a l .   t o   i n c l u d e   a  v i s c o s i t y  
i n d e x   i m p r o v e r   s u c h   as   a  p o l y i s o b u t y l e n e .   T h e s e  

m a t e r i a l s   w h i l e   e x h i b i t i n g   some  low  s l i n g   c a p a b i l i t y  

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

B r i t i s h   P a t e n t   2 , 0 7 4 , 1 7 5   t o   M o t i e r   f i l e d  

A p r i l   16,  1981  d e s c r i b e s   c e r t a i n   c o - p o l y m e r s   w h i c h  

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

p i t u i t i v e   low  s l i n g   c o n i n g   o i l   a d d i t i v e .   The  u s e  
o f   t h e   c o - p o l y m e r s   of   M o t i e r   in  a  c o n i n g   o i l   a r e  
d e s c r i b e d   in  t h e   A u g u s t   19 ,   1982  i s s u e   of   I n d u s t r i a l  

C h e m i c a l   News  w h i c h   l i s t s   i t s   a d d r e s s   as   P . O .   B o x  

1 4 0 9 ,   R i v e r t o n ,   New  J e r s e y   0 8 0 7 7 ,   USA.  

I t   i s   t h u s   an  o b j e c t i v e   o f   t h e   p r e s e n t   i n v e n t i o n  

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

f o r   use   as  a  c o n i n g   o i l .  

In  one  a s p e c t ,   t h e   p r e s e n t   i n v e n t i o n   t h u s  

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



(a)  a  c o - p o l y m e r   o f  

( i )   a  monomer   s e l e c t e d   f rom  1 - b u t e n e ,   2 -  

b u t e n e   and  i s o b u t e n e   and  m i x t u r e s   t h e r e o f ,  

a n d  

( i i )   a  C5-20   a l p h a - o l e f i n   and  m i x t u r e s   o f  

two  or  more  t h e r e o f ;   a n d  

(b)  a t   l e a s t   one  l u b r i c a n t   s e l e c t e d   f r o m  

(i)   m i n e r a l   o i l ,   a n d  

( i i )   a  f a t t y   e s t e r   c o n t a i n i n g   a  t o t a l   o f  

a t   l e a s t  6   c a r b o n   a t o m s   and  m i x t u r e s  

of   two  or  more  t h e r e o f .  

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

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

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

l u b r i c a n t   l o s s   f rom  t h e   y a r n ,   s a i d   p r o c e s s   i n c u d i n g  
t h e   s t e p s   of   c o n t a c t i n g   t h e   y a r n   p r i o r   to   t a k e -  

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

to  t h e   i n v e n t i o n ,   and  t a k i n g   up  t h e   y a r n   on  t a k e -  

up  m e a n s   t h e r e f o r .  

The  f i r s t   a s p e c t   to   be  d i s c u s s e d   in  c o n n e c t i o n  

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

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

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

i s   u s e d   f o r   k n i t s   and  woven  o u t e r w e a r   or  n y l o n  

u s e d   in  m e n ' s   or  w o m e n ' s   h o s i e r y .   The  y a r n s   m o s t  

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

to  f l a t   y a r n s   w h i c h   h a v e   l i t t l e   b u l k .   T e x t u r e d  

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

and  to   g i v e   a  more  n a t u r a l   ( c o t t o n - l i k e )   a p p e a r a n c e .  
The  t e x t u r e d   y a r n s   a r e   g e n e r a l l y   u t i l i s e d   s u c h  

t h a t   t h e y   c o n t a i n   f rom  1  to   60  i n d i v i d u a l   f i l a m e n t s  

w i t h   5 -40   f i l a m e n t   y a r n   b e i n g   t h e   n o r m .  

The  w i n d i n g   s p e e d s   a t   w h i c h   t he   t e x t u r e d  

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



g e n e r a l l y   r a n g e s   f rom  a b o u t   400  m e t e r s   p e r   m i n u t e  

to   a b o u t   1000  m e t e r s   p e r   m i n u t e .   At  t h e   h i g h e r  

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

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

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

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

a p p l i e d   i s   a t   f rom  a b o u t   1%  t o   10%  by  w e i g h t   o f  

t h e   y a r n ,   p r e f e r a b l y   f r o m   2%  t o   6%  and  m o s t   p r e f e r a b l y  
f r o m   3%  t o   4%  by  w e i g h t   o f   t h e   y a r n   when  t h e   y a r n  
i s   u s e d   f o r   k n i t t i n g .   When  t h e   y a r n   i s   u s e d   f o r  

w e a v i n g   t h e   m o s t   p r e f e r r e d   r a n g e   w i l l   be  in  t h e  

1%  to   2%  a r e a   as   w e a v i n g   d o e s   n o t   r e q u i r e   t h e   s a m e  

d e g r e e   of   l u b r i c i t y .  

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

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

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

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

a b o u t   50%  t o   95%  by  w e i g h t   o f   t h e   c o m p o s i t i o n ,  

p r e f e r a b l y   80%  to   92%  and  m o s t   p r e f e r a b l y   a t   f r o m  

85%  to   90%  by  w e i g h t .   P r e f e r r e d   m i n e r a l   o i l s   a r e  

of   two  t y p e s ,   t h a t   i s   t h e   w h i t e   o i l   w h i c h   i s   e s s e n t i a l l y  

a  p a r a f f i n i c   o i l   w h i c h   c o n t a i n s   l i t t l e   or   no  a r o m a t i c  

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

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

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

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

g e n e r a l l y ,   as   l o n g   as  t h e   v i s c o s i t y   of   t h e   m i n e r a l  

o i l   in  t h e   p r e s e n t   i n v e n t i o n   i s   w i t h i n   t h e   r a n g e  
of   4 0 - 4 0 0   S a y b o l t   U n i v e r s a l   S e c o n d s   a t   3 7 . 7 ° C   ( IOOOF) 

t h e   m i n e r a l   o i l   w i l l   be  u s e f u l   in  t h e   p r e s e n t   i n v e n t i o n .  

Mos t   p r e f e r a b l y   t h e   m i n e r a l   o i l s   w i l l   h a v e   a  4 0 -  

100 ,   p r e f e r a b l y   4 0 - 6 0   S a y b o l t   U n i v e r s a l   S e c o n d s  

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

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

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

t h e   b e t t e r ,   h o w e v e r ,   w i t h o u t   an  a d e q u a t e   low  s l i n g  



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

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

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

used   in  t h e   c o m p o s i t i o n s   of   t h e   p r e s e n t   i n v e n t i o n  

a l o n e   or  in  c o m b i n a t i o n   w i t h   m i n e r a l   o i l   a r e   e s t e r s .  

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

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

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

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

RCOOR'  w h e r e   R  i s   an  a l k y l ,   a l k y l a r y l ,   or  a r y l  
r a d i c a l   c o n t a i n i n g   f rom  5 -22   c a r b o n   a t o m s   and  R '  

is   an  a l k y l ,   a l k y l a r y l ,   or  a r y l   r a d i c a l   c o n t a i n i n g  

f rom  1  to   22  c a r b o n   a t o m s .   t h e   t o t a l   number   o f  

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

f rom  a b o u t   2 0 - 3 2   c a r b o n   a t o m s .   The  v a l u e s   of  R 

and  R'  a r e   s u c h   t h a t   t h e y   may  be  b r a n c h e d   or  s t r a i g h t  

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

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

b u t y l   s t e a r a t e   and  2 - e t h y l   h e x y l   s t e a r a t e .  

The  d i b a s i c   e s t e r s   w h i c h   a r e   p a r t i c u l a r l y  

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

of  t h e   f o r m u l a   R ( C 0 2 ) R " C O O R '   w h e r e   R  a n d   R'  a r e  

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

R"  f o r   t h e   d i b a s i c   e s t e r s   i s   r e p r e s e n t e d   as  ( C H 2 ) x  
w h e r e   x  i s   f r o m   0 - 1 2 .   Most   c o m m o n l y   t h e   d i b a s i c  

e s t e r s   w i l l   be  o x a l i c ,   a d i p i c   and  s e b a c i c .   E s t e r s  

of   p h t h a l i c   a c i d   w h i l e   no t   w i t h i n   t h e   s t r u c t u r a l  

f o r m u l a   shown  a b o v e   may  be  e m p l o y e d .  

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

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

of  a b o u t   6 -18   c a r b o n   a t o m s   w i t h   one   or  more  m a t e r i a l s  

such   as  t r i m e t h y o l p r o p a n e ,   t r i m e t h y o l e t h a n e ,   p e n t a -  

e r y t h r i t o l   and  n e o p e n t y l   g l y c o l .  

Where   a  m i x t u r e   of  m i n e r a l   o i l   and  an  e s t e r  

a r e   d e s i r e d   i t   w i l l   commonly   be  b l e n d e d   a t   a  r a t i o  

of  f rom  10  to   50  p a r t s   of  t h e   e s t e r   to   90  to   50  

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



20  to   40  p a r t s   of   t h e   e s t e r   t o   80  to   60  p a r t s   o f  

t h e   m i n e r a l   o i l .  

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

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

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

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

a  h i g h l y   p i t u i t i v e   n a t u r e .   The  p i t u i t i v e   n a t u r e  

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

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

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

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

up  p a n .   The  t a k e - u p   pan   i s   t h e   o r i g i n a l   s o u r c e  
of  t he   c o n i n g   o i l   and  t h u s   t h e   p r o d u c t   i s   i n h e r e n t l y  

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

c o p o l y m e r   c o m p o n e n t   ( a ) ,   t h e   c o n i n g   o i l   w i l l   f o r m  

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

P r e f e r a b l y   t h e   c o - p o l y m e r   i s   one  of   1 - b u t e n e  

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

a r e   more   p a r t i c u l a r l y   d e s c r i b e d   in  B r i t i s h   P a t e n t  

2 , 0 7 4 , 1 7 5   r e f e r r e d   to   a b o v e .   The  m o l e c u l a r   w e i g h t  

of  t h e   p o l y m e r s   i s   c o n v e n i e n t l y   f r o m   a b o u t   5 0 0 , 0 0 0  

to  1 0 , 0 0 0 , 0 0 0 ,   m o s t   p r e f e r a b l y   in  t h e   r a n g e   o f  

1 , 0 0 0 , 0 0 0   t o   5 , 0 0 0 , 0 0 0 .   I t   i s   n o t e d ,   h o w e v e r ,  

t h a t   t h e   b r o a d e s t   u s e f u l   r a n g e   w o u l d   g e n e r a l l y  
be  f rom  a b o u t   1 0 0 , 0 0 0   to   a b o u t   2 0 , 0 0 0 , 0 0 0   m o l e c u l a r  

w e i g h t .  

The  p r e f e r r e d   c o - p o l y m e r s   f o r   u se   w i t h   I -  

b u t e n e   a r e   1 - h e x e n e ,   1 - a c t e n e ,   1 - d e c e n e ,   1 - d o d e c e n e  

and  1 - t e t r a d e c e n e .   Most   p r e f e r a b l y   t h e   c o - p o l y m e r  
w i l l   be  one  of   1 - b u t e n e   and  1 - d e c e n e .  

In  t h e   c o - p o l y m e r   t h e   b u t e n e   and  a l p h a - o l e f i n  

c o m p o n e n t s   a r e   p r e f e r a b l y   in  a  m o l e   r a t i o   to  o n e  
a n o t h e r   of   f rom  9 0 : 1 0   to   1 0 : 9 0 ,   m o s t   p r e f e r a b l y  
of  f rom  a b o u t   7 0 : 3 0   to   a b o u t   3 0 : 7 0 .   The  c o p o l y m e r  
is   g e n e r a l l y   i n c l u d e d   in  t h e   c o n i n g   o i l   a t   f r o m  

a b o u t   0 .01%  to   a b o u t   5 .0%,   p r e f e r a b l y   a b o u t   0 . 0 2 %  

to  a b o u t   4.0%  by  w e i g h t ,   and  m o s t   p r e f e r a b l y   a t  

f rom  a b o u t   0 .03%  to  a b o u t   2.0%  by  w e i g h t .   T h e  



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

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

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

w i t h i n   t h e   c o m p o s i t i o n   of  t h e   p r e s e n t   i n v e n t i o n  

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

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

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

in  n a t u r e ,   s u c h   as  e t h o x y l a t e d   a l c o h o l s .  

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

i s   an  a n t i - s t a t i c   a g e n t   to   p r e v e n t   t h e   b u i l d - u p  

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

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

a g e n t s   a r e   p h o s p h a t e   or  s u l f a t e   e s t e r s   of   f a t t y  

a l c o h o l s   a n d / o r   f a t t y   a l c o h o l   e t h o x y l a t e s .   I t  

i s   a l s o   n o t e d   t h a t   s o a p   may  be  u s e d   as   t h e   a n t i -  

s t a t i c   a g e n t .  

In  a n o t h e r   a s p e c t ,   t h e   i n v e n t i o n   p r o v i d e s  

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

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

(a)  and  (b)  d e f i n e d   a b o v e .  

T h r o u g h o u t   t h e   p r e s e n t   i n v e n t i o n   p e r c e n t a g e s  

and  r a t i o s   a r e   g i v e n   by  w e i g h t   and  t e m p e r a t u r e s  

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

E x a m p l e   I  

I n t o   a  two  l i t r e   s t a i n l e s s   s t e e l   r e a c t o r  

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

e q u i p e e d   w i t h   a  t h e r m o c o u p l e ,   an  a g i t a t o r   and  a  

c o o l i n g   j a c k e t   i s   c h a r g e d   225  gms  o f   k e r o s e n e   w h i c h  

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

a  bed  of  m o l e c u l a r   s i e v e ,   0 . 6 7   m o l e   of   d o d e c e n e - 1 ,  

1 3 . 7   mls   of  25  w e i g h t   p e r c e n t   s o l u t i o n   of   d i e t h y l  

a l u m i n u m   c h l o r i d e   in  h e p t a n e   and  1 . 5   gms  of   a l u m i n u m -  

a c t i v a t e d   t i t a n i u m   t r i c h l o r i d e .   U n d e r   a  n i t r o g e n  

b l a n k e t   0 . 6 7   mole   of  p u r i f i e d   b u t e n e - 1   i s   c h a r g e d  

to  t he   r e a c t o r .   The  r e a c t o r   is   s e a l e d   and  t h e  

r e a c t o r   p r e s s u r e   is   a d j u s t e d   to   2 0  +   5  p s i g   ( 1 3 7 . 9  

+  3 4 . 5   kPa  g a u g e )   w i t h   n i t r o g e n   and  t h e   r e a c t o r  



t e m p e r a t u r e   i s   r e d u c e d   to   1 0 ° C .   The  r e a c t i o n   b e g i n s  

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

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

t e m p e r a t u r e   i s   m a i n t a i n e d   a t   1 0  +   1°C,   t h e   p r e s s u r e  

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

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

t h e   r e a c t i o n   m i x t u r e .   One  h o u r   a f t e r   t h e   r e a c t i o n  

b e g i n s ,   164  gms  o f   p u r i f i e d   k e r o s e n e   i s   a d d e d   t o  

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

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

f o r m e d .   A f t e r   t h e   k e r o s e n e   a d d i t i o n   t h e   r e a c t i o n  

is   p e r m i t t e d   to   p r o c e e d   f o r   an  a d d i t i o n a l   f o u r  

h o u r s   d u r i n g   w h i c h   t i m e   no  f u r t h e r   v i s c o s i t y   r e d u c t i o n  

is   n e c e s s a r y .   The  r e a c t i o n   i s   t h e n   t e r m i n a t e d  

by  t h e   a d d i t i o n   of   s u f f i c i e n t   a l c o h o l i c   s o d i u m  

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

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

of   200  ppm  o f   a  p h e n o l i c   t y p e   a n t i o x i d a n t .  

The  c o n v e r s i o n   of   monomer   t o   p o l y m e r   i s   2 4 % .  

The  p o l y m e r i c   p r o d u c t   c o n t a i n s   51  m o l e   p e r c e n t  

C4  h y d r o c a r b o n   u n i t s   and  49  m o l e   p e r c e n t   C12  h y d r o c a r b o n  

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

m o l e c u l a r   w e i g h t   of   1 . 1 4   m i l l i o n ,   a  p o l y d i s p e r s i t y  

of  4 . 5 ,   and  a  w e i g h t   a v e r a g e   m o l e c u l a r   w e i g h t   o f  

5 . 1 3   m i l l i o n .  

E x a m p l e   I I  

The  p r o c e d u r e   of   E x a m p l e   I  i s   r e p e a t e d   e x c e p t  

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

r a n g e   of   -3  t o   - 6 ° C   f o r   a  p e r i o d   o f   t w e n t y   h o u r s .  

The  c o n v e r s i o n   of   monomer   t o   p o l y m e r   i s   35%.  

The  p o l y m e r   in   t h e   p r o d u c t   c o n t a i n s   52  m o l e   p e r c e n t  

of   b u t e n e   u n i t s   and  48  mo le   p e r c e n t   of   d o d e c e n e   ,  
u n i t s   and  h a s   a  n u m b e r   a v e r a g e   m o l e c u l a r   w e i g h t  

1 . 4 4   m i l l i o n ,   a  p o l y d i s p e r s i t y   o f   3 . 8   and  a  w e i g h t  

a v e r a g e   m o l e c u l a r   w e i g h t   of   5 . 4 7   m i l l i o n .  



E x a m p l e   I I I  

The  p r o c e d u r e   of   E x a m p l e   I I   i s   r e p e a t e d   e x c e p t  

t h a t   t he   monomer   c h a r g e   c o m p r i s e s   0 . 8 9   mole   o f  

h e x e n e - 1   and  1 . 3 4   m o l e s   of  b u t e n e - 1 ,   t h e   a m o u n t  

of   d i e t h y l   a l u m i n u m   c h l o r i d e   is   9 . 1   mls   of  25  w e i g h t  

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

f o r   e i g h t   h o u r s .  

The  c o n v e r s i o n   of  monomer   to   p o l y m e r   is   1 5 % .  

The  p o l y m e r   in  t h e   p r o d u c t   c o n t a i n s   56  mo le   p e r c e n t  

C4  h y d r o c a r b o n   u n i t s   and  44  mo le   p e r c e n t   C6  h y d r o c a r b o n  
u n i t s   and  w i l l   h a v e   a  number   a v e r a g e   m o l e c u l a r  

w e i g h t   a b o v e   1  m i l l i o n .  

E x a m p l e   I V  

To  1  p a r t   of   a  w h i t e   m i n e r a l   o i l   (50  SUS 

v i s c o s i t y )   i s   a d d e d   3  p a r t s   o f   t h e   p o l y m e r   s o l u t i o n  

of   E x a m p l e   I I I .   T h i s   r e s u l t i n g   s o l u t i o n   c o n t a i n i n g  

3 .0   w e i g h t   p e r c e n t   c o p o l y m e r   i s   u s e d   to   p r e p a r e  
t h e   c o n i n g   o i l s   d e s c r i b e d   in  E x a m p l e s   V  to   V I I I .  

E x a m p l e   V 

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

t h e   c o - p o l y m e r   s o l u t i o n   o b t a i n e d   f r o m   E x a m p l e   I V .  

To  80  p a r t s   of   a  w h i t e   m i n e r a l   o i l   of   50  

SUS  v i s c o s i t y   i s   a d d e d   0 .8   p a r t s   of   t h e   c o p o l y m e r  

s o l u t i o n   o f   E x a m p l e   IV.  To  t h i s   m i x t u r e   i s   a d d e d  

15  p a r t s   of   a  n o n i o n i c   e m u l s i f i e r   and  4  p a r t s   o f  

a  s u l f a t e d   a l c o h o l   e t h e r   and  0 . 2   p a r t s   w a t e r .  

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

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

p r o d u c t   i s   t e s t e d   a t   a  t a k e - u p   s p e e d   of   600  m e t e r s  

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

of   t he   c o - p o l y m e r ,   a  c a r d b o a r d   d i s k   i s   p l a c e d   i m m e d i a t e l y  

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

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

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

to  a  c o n i n g   o i l   c o n t a i n i n g   t h e   s t a t e - o f - t h e - a r t  

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



t h e   p r e s e n t   i n v e n t i o n   e x h i b i t s   a p p r o x i m a t e l y   5 0 -  

75%  r e d u c t i o n   in  o i l   s l i n g .  

E x a m p l e   V I  

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

as  a c c o r d i n g   to   E x a m p l e   V  u t i l i s i n g   a  b l e n d   o f  

a  p a r a f f i n i c   m i n e r a l   o i l   and  p r o c e s s   o i l   a t   a  r e s p e c t i v e  

r a t i o   of   3 5 : 6 5 .   The  t o t a l   m i n e r a l   o i l   c o n t e n t  

of   85  p a r t s   h a s   a d d e d   t h e r e t o   1  p a r t   of   t h e   c o -  

p o l y m e r   as   d e s c r i b e d   in  E x a m p l e   IV.  As  a d d i t i o n a l  

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

a l c o h o l   e m u l s i f i e r   i s   p r e s e n t   a t   8  p a r t s   and  a n  

a n t i - s t a t i c   a g e n t   i s   u t i l i s e d   a t   4  p a r t s .  

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

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

t h a t   t h e   s p e e d   of   t h e   k i s s   r o l l   may  be  d e c r e a s e d  

to  a t t a i n   t h e   same  l u b r i c a n t   a d d - o n   e x h i b i t e d   b y  

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

is   p a r t i c u l a r l y   v a l u a b l e   in  t h a t   a t   h i g h e r   s p e e d s  

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

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

t i m e   to   w i c k   i n t o   t h e   y a r n .   In  s u c h   a  s i t u a t i o n  

t h e   c o n i n g   o i l   s t a y s   on  t h e   o u t s i d e   of   t h e   y a r n  
and  i s   m o r e   s u b j e c t   to   t h r o w - o f f .   T h e r e f o r e   a s  

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

t h e   c o n i n g   o i l   i s   e a s i e r   t o   i n t r o d u c e   t o   t h e   y a r n  
f rom  t h e   k i s s   r o l l   and  as   an  e n e r g y   s a v i n g s   t h e  

k i s s   r o l l   c a n   be  run   a t   a  s l o w e r   s p e e d .  

E x a m p l e   V I I  

A  c o n i n g   o i l   i s   p r e p a r e d   as  in  E x a m p l e   V I  

u s i n g   as   t h e   b a s e   l u b r i c a n t   b u t y l   s t e a r a t e .   T h e  

c o - p o l y m e r   i s   a d d e d   a t   a b o u t   1 . 5 % .   T h i s   p a r t i c u l a r  

f o r m u l a t i o n   e x h i b i t s   an  e x c e l l e n t   t a k e - u p   and  l o w  

s l i n g   c a p a b i l i t y .  

T h i s   e x a m p l e   may  be  f u r t h e r   m o d i f i e d   by  u t i l i s i n g  

a  m i x t u r e   o f   one   o f   t h e   m i n e r a l   o i l s   to   t h e   b u t y l  

s t e a r a t e   in  a  r a t i o   of   f r o m   a b o u t   1 0 : 9 0   to   a b o u t  



9 0 : 1 0 .   The  p r o d u c t   may  be  m o d i f i e d   in  E x a m p l e s  

VI  and  V I I   by  s u b s t i t u t i n g   as  t h e   c o p o l y m e r   a  p o l y m e r i s e d  
m i x t u r e   o f   b u t - 1 - e n e   and  d e c - 1 - e n e .  



1.  A  c o n i n g   o i l   l u b r i c a n t   c o m p o s i t i o n   c o m p r i s i n g :  

(a)  a  c o - p o l y m e r   o f  

( i )   a  monomer   s e l e c t e d   f rom  1 - b u t e n e ,  

2 - b u t e n e   and  i s o b u t e n e   and  m i x t u r e s  

t h e r e o f ,   a n d  

( i i )   a  C5-20   a l p h a - o l e f i n   and  m i x t u r e s  

of   two  or  more   t h e r e o f ;   a n d  

(b)  a t   l e a s t   one  l u b r i c a n t   s e l e c t e d   f r o m  

( i )   m i n e r a l   o i l ,   a n d  

( i i )   a  f a t t y   e s t e r   c o n t a i n i n g   a  t o t a l  

of   a t   l e a s t   6  c a r b o n   a t o m s   a n d  

m i x t u r e s   o f   two  or  more   t h e r e o f .  

2.  A  c o m p o s i t i o n   as  c l a i m e d   in  c l a i m   1  w h e r e i n  

s a i d   c o m p o n e n t   (b)  c o m p r i s e s   as  a  m i n e r a l   o i l   w h i t e  

o i l .  

3.  A  c o m p o s i t i o n   as  c l a i m e d   in  c l a i m   1  w h e r e i n  

s a i d   c o m p o n e n t   (b)  c o m p r i s e s   as   a  m i n e r a l   o i l   p r o c e s s  

g r a d e   m i n e r a l   o i l .  

4.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  one  o f   c l a i m s  

1  to   3  w h e r e i n   c o m p o n e n t   (b)  c o m p r i s e s   a  m i x t u r e  

of   a  m i n e r a l   o i l   and  a  f a t t y   e s t e r .  

5.  A  c o m p o s i t i o n   as   c l a i m e d   in  c l a i m   4  w h e r e i n  

c o m p o n e n t s   ( b ) ( i )   and  ( b ) ( i i )   a r e   e m p l o y e d   in  a  

w e i g h t   r a t i o   o f   f rom  9 0 : 1 0   t o   5 0 : 5 0 .  

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

1  t o   5  w h e r e i n   c o m p o n e n t s   ( i )   and  ( i i )   of   c o p o l y m e r  

(a)  a r e   p r e s e n t   t h e r e i n   in  a  m o l e   r a t i o   of   f r o m  

9 0 : 1 0   to   1 0 : 9 0 .  

7.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  one  of   c l a i m s  

1  to   6  w h e r e i n   c o m p o n e n t   ( a ) ( i )   c o m p r i s e s   1 - b u t e n e .  

8.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  one  of   c l a i m s  

1  t o   7  w h e r e i n   c o m p o n e n t   ( a ) ( i i )   c o m p r i s e s   1 - d e c e n e .  

9.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  one  of   c l a i m s  

1  t o   8  w h e r e i n   t h e   m o l e c u l a r   w e i g h t   o f   c o - p o l y m e r  

(a)  i s   f r o m   a b o u t   5 0 0 , 0 0 0   to   a b o u t   1 0 , 0 0 0 , 0 0 0 .  



10.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  one  of   c l a i m s  

1  to  9  w h e r e i n   c o m p o n e n t   ( a ) ( i )   i s   1 - b u t e n e   a n d  

c o m p o n e n t   ( a ) ( i i )   i s   l - d e c e n e .  

11.  A  c o m p o s i t i o n   as  c l a i m e d   in  any  one  of   c l a i m s  

1  to   10  f u r t h e r   c o n t a i n i n g   a  p o l y s i l o x a n e   a n d / o r  

an  e m u l s i f i e r .  

12 .   A  c o m p o s i t i o n   as  c l a i m e d   in  any  one  of   c l a i m s  

1  to   11  w h e r e i n   s a i d   c o p o l y m e r   (a)  i s   p r e s e n t   a t  

f rom  0 . 0 1   to   5%  by  w e i g h t .  

13.   A  c o m p o s i t i o n   as  c l a i m e d   in  any  one  of   c l a i m s  

1  to   1 2  w h e r e i n   s a i d   l u b r i c a n t   (b)  i s   p r e s e n t   a t  

f rom  50  to   95%  by  w e i g h t .  

14.   A  p r o c e s s   f o r   t r e a t i n g   a  y a r n   w i t h   a  c o n i n g  

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

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

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

to   t a k e - u p   of  t he   y a r n   w i t h   a  l u b r i c a n t   c o m p o s i t i o n  

as  c l a i m e d   in  any  one  of  c l a i m s   1  to   12,   and  t a k i n g  

up  t h e   y a r n   on  t a k e - u p   m e a n s   t h e r e f o r .  



CLAIMS  FOR  THE  CONTRACTING  STATE:  A T :  

1.  A  p r o c e s s   f o r   t r e a t i n g   a  y a r n   w i t h   a  c o n i n g  

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

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

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

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

c o m p r i s i n g :  

(a)  a  c o - p o l y m e r   o f  

( i )   a  m o n o m e r   s e l e c t e d   f rom  1 - b u t e n e ,  

2 - b u t e n e   and  i s o b u t e n e   and  m i x t u r e s  

t h e r e o f ,   a n d  

( i i )   a  C 5 - 2 0   a l p h a - o l e f i n   and  m i x t u r e s  

of   two  or   more   t h e r e o f ;   a n d  

(b)  a t   l e a s t   one   l u b r i c a n t   s e l e c t e d   f r o m  

( i )   m i n e r a l   o i l ,   a n d  

( i i )   a  f a t t y   e s t e r   c o n t a i n i n g   a  t o t a l  

o f   a t   l e a s t   6  c a r b o n   a t o m s   a n d  

m i x t u r e s   o f   two  or  more   t h e r e o f ,  

and  t a k i n g   up  t h e   y a r n   on  t a k e - u p   means   t h e r e f o r .  

2.  A  p r o c e s s   as   c l a i m e d   in  c l a i m   1  w h e r e i n   t h e r e  

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

s a i d   c o m p o n e n t   (b)  s a t i s f i e s   one   or  more  of   t h e  

f o l l o w i n g   c o n d i t i o n s :  

( i )   c o m p o n e n t   (b)  c o m p r i s e s   as  a  m i n e r a l  

o i l   w h i t e   o i l ;  

( i i )   c o m p o n e n t   (b)  c o m p r i s e s   as  a  m i n e r a l  

o i l   p r o c e s s   g r a d e   m i n e r a l   o i l ;  

( i i i )   c o m p o n e n t   (b)  c o m p r i s e s   a  m i x t u r e   o f  

a  m i n e r a l   o i l   and  a  f a t t y   e s t e r ;  

( i v )   c o m p o n e n t   (b)  c o m p r i s e s   c o m p o n e n t s  

(b)  ( i )   and   (b)  ( i i )   in  a  w e i g h t   r a t i o  

of   f r o m   9 0 : 1 0   to   5 0 : 5 0 ;   a n d  

(v)  c o m p o n e n t   (b)  i s   p r e s e n t   in  s a i d   c o m p o s i t i o n  

a t   f r o m   50  t o   95%  by  w e i g h t .  

3.  A  p r o c e s s   as   c l a i m e d   in  e i t h e r   of   c l a i m s  

1  a n d   2  w h e r e i n   t h e r e   i s   u s e d   as  s a i d   c o m p o s i t i o n  



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

one  or  more  of  t h e   f o l l o w i n g   c o n d i t i o n s :  

(a)  c o m p o n e n t   ( a ) ( i )   t h e r e o f   c o m p r i s e s   1 - b u t e n e ;  

(β)  c o m p o n e n t   ( a ) ( i i )   t h e r e o f   c o m p r i s e s   1 - d e c e n e ;  

(Y)  c o m p o n e n t   (a)  is   a  c o p o l y m e r   of  1 - b u t e n e  

and  1 - d e c e n e ;  

(δ)  c o m p o n e n t   (a)  has   a  m o l e c u l a r   w e i g h t   of  f r o m  

a b o u t   5 0 0 , 0 0 0   to   1 0 , 0 0 0 , 0 0 ;   a n d  

(e)  c o m p o n e n t   (a)  i s   p r e s e n t   in  s a i d   c o m p o s i t i o n  

a t   f rom  0 . 0 1   to   5%  by  w e i g h t .  

4.  A  p r o c e s s   as  c l a i m e d   in  any  one  of   c l a i m s  

1  t o   3  w h e r e i n   t h e r e   i s   u s e d   as  s a i d   c o m p o s i t i o n  

a  c o m p o s i t i o n   w h e r e i n   c o m p o n e n t s   ( i )   and  ( i i )   o f  

c o p o l y m e r   (a)  a r e   p r e s e n t   t h e r e i n   in  a  m o l e   r a t i o  

of  f rom  9 0 : 1 0   to   1 0 : 9 0 .  

5.  A  p r o c e s s   as  c l a i m e d   in  any  one  of   c l a i m s  

1  to   4  w h e r e i n   s a i d   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  

one  or  more  of   t h e   f o l l o w i n g :   w a t e r ;   a  p o l y s i l o x a n e ;  

and  an  e m u l s i f i e r .  

6.  A  p r o c e s s   f o r   t h e   p r e p a r a t i o n   of   a  c o n i n g  

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

(a)  a  c o p o l y m e r   o f  

( i )   a  monomer   s e l e c t e d   f rom  1 - b u t e n e ,  

2 - b u t e n e   and  i s o b u t e n e   and  m i x t u r e s  

t h e r e o f ,   a n d  

( i i )   a  C 5 - 2 0   a l p h a - o l e f i n   and  m i x t u r e s  

of   two  or  more  t h e r e o f ;   a n d  

(b)  a t   l e a s t   one   l u b r i c a n t   s e l e c t e d   f r o m  

( i )   m i n e r a l   o i l ,   a n d  

( i i )   a  f a t t y   e s t e r   c o n t a i n i n g   a  t o t a l  

of   a t   l e a s t   6  c a r b o n   a t o m s   a n d  

m i x t u r e s   of  two  or  more   t h e r e o f .  

7.  A  p r o c e s s   as   c l a i m e d   in  c l a i m   6  w h e r e i n   c o m p o n e n t s  

(a)  and  (b)  and  t h e   c o n c e n t r a t i o n s   t h e r e o f   a r e  

s e l e c t e d   to  s a t i s f y   one  or  more  of  c o n d i t i o n s   ( i )  

to  (v)  and  (a)  to   (e)  d e f i n e d   in  c l a i m s   2  and  3 

a b o v e .  



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

6  and  7  w h e r e i n   c o m p o n e n t s   ( i )   and  ( i i )   of   c o p o l y m e r  

(a)  a r e   p r e s e n t   t h e r e i n   in  a  m o l e   r a t i o   of   f r o m  

9 0 : 1 0   to   1 0 : 1 0 .  

9.  A  p r o c e s s   as  c l a i m e d   in  e i t h e r   of   c l a i m s  

6  and  7  w h e r e i n   t h e r e   i s   f u r t h e r   a d m i x e d   w i t h   c o m p o n e n t s  

(a)  and  (b)  one   or  more   of   t h e   f o l l o w i n g :   w a t e r ;  

a  p o l y s i l o x a n e ;   and  an  e m u l s i f i e r .  
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