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(55)  Power  transmission  shift  fluids  containing  two-component  friction  modifier  additive. 
There  are  disclosed  functional  fluid  compositions  con- 

taining  a  two  component  friction  modifier  additive  com- 
posed  of  a  thio-bis-alkanol  succinate  ester  and  a  phosphate 
diester  such  as  dioleyl  phosphite.  The  compositions  are 
especially  useful  as  tractor  fluids. 



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  f u n c t i o n a l   f l u i d  

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

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

c o m p o s i t i o n s ,   s u c h   as  h y d r a u l i c   f l u i d s   or  a u t o m a t i c   t r a n s -  

m i s s i o n   f l u i d s   ( A T F ) , u s e f u l   f r i c t i o n   m o d i f i c a t i o n   p r o p e r t i e s .  

More  p a r t i c u l a r l y ,   t he   i n v e n t i o n   r e l a t e s   to  t h e  

use   of  mono-   a n d  d i - e s t e r s   of  t h i o - b i s   a l k a n o l s   and  a l k e n y l  

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

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

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

U.S.   P a t e n t   4 , 3 4 4 , 8 5 3  d i s c l o s e s   t h a t   t he   e s t e r s  

of  t h i o - b i s - a l k a n o l s   and  a l k e n y l   s u c c i n i c   a c i d   or  a n h y d r i d e  

do  have   u s e f u l   f r i c t i o n   p r o p e r t i e s .   T h e s e   a r e   t h e   s a m e  

m a t e r i a l s   w h i c h   f o rm  one  c o m p o n e n t   of  t he   t w o - c o m p o n e n t  

s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n .  

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

a r e   p r o v i d e d   m i n e r a l   o i l   c o m p o s i t i o n s   u s e f u l   as  power   t r a n s -  

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

an  amount   e f f e c t i v e   to  i m p r o v e   t he   f r i c t i o n   c h a r a c t e r i s t i c s  

of  s a i d   c o m p o s i t i o n ,   t he   f i r s t   c o m p o n e n t   b e i n g   ( i )   a  s u c -  

c i n a t e   mono-   or  d i -   e s t e r ,   or   m i x t u r e   t h e r e o f ,   f o r m e d   b y  
t he   r e a c t i o n   of  (a)  t h i o - b i s - a l k a n o l s   of  the   f o r m u l a :  

w h e r e i n   R a n d   R'  e a c h   i n d e p e n d e n t l y   may  be  h y d r o g e n ,   m e t h y l  

or  e t h y l ,   x  may  be  1 - 4 ,   a,  b,  c,  and  d  e a c h   i n d e p e n d e n t l y   may  
be  1 -3 ;   w i t h   (b)  1  to  2  m o l e s ,   p e r   mole   of  t he   t h i o - b i s -  

a l k a n o l ;   of  an  a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d   s u c c i n i c  

a c i d   or  a n h y d r i d e   or   m i x t u r e s   t h e r e o f   w h e r e i n   t he   a l i p h a t i c  
h y d r o c a r b o n   g r o u p   c o n t a i n s   f rom  12  to  50  c a r b o n   a toms   and  t h e  

s e c o n d   c o m p o n e n t   b e i n g   ( i i )   a  p h o s p h i t e   d i e s t e r   of  t h e  

f o r m u l a   ( R " O ) 2 P ( : 0 ) H   w h e r e   R"  is   a n  a l k y l   o r  a l k e n y l   g r o u p  
of  6  to  20  c a r b o n   a t o m s .  

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

p o n e n t ,   t h e . t e r m   " m o n o e s t e r "   or   " h e m i e s t e r "   r e f e r s   t o  

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

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



h y d r o x y l   g r o u p   r e m a i n s ;   w h i l e   t h e   t e r m   " d i - e s t e r "   r e f e r s   t o  

t h o s e   p r o d u c t s   w h e r e i n   e a c h   h y d r o x y l   g r o u p   of  the   t h i o - b i s -  
a l k a n o l   is   e s t e r i f i e d   w i t h   a  h y d r o c a r b y l - s u b s t i t u t e d   o r  

p o l y o l e f i n - s u b s t i t u t e d   s u c c i n i c   a c i d   or  a n h y d r i d e .   I n  
e i t h e r   c a s e ,   a  s u c c i n i c   a c i d   m o i e t y   r e m a i n s ,   i . e . ,   a  - C ( O ) O H  

g r o u p .  
The  r e l a t i v e   a m o u n t s   of  t he   f i r s t   and  s e c o n d  

c o m p o n e n t s   a r e   such   t h a t   t h e   r a t i o   in  p a r t s   by  w e i g h t   of  t h e  
s u c c i n a t e   e s t e r   f i r s t   c o m p o n e n t   to   p h o s p h i t e   d i e s t e r   s e c o n d  

c o m p o n e n t   is   f rom  a b o u t   2 :1   to   1 : 2 ,   p r e f e r a b l y   1 : 1 .  

The  h y d r o c a r b y l - s u c c i n i c   a c i d s   or  a n h y d r i d e s   f o r  

p r e p a r i n g   t h e   f i r s t   c o m p o n e n t   a r e   p e r   se  known  in  t h e   a r t   a n d  

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

f o r m u l a :  

w h e r e i n   R ' ' '   is  a  C12-C_go  a l i p h a t i c   h y d r o c a r b o n   g r o u p ,   s u c h  

as  an  a l k y l ,   a l k e n y l ,   i s o a l k y l ,   i s o a l k e n y l   or  c y c l o a l k y l  

h y d r o c a r b y l   g r o u p .   O l i g o m e r s   c o n t a i n i n g   12  to  50  c a r b o n  

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

s u c h   as  o l i g o m e r s   of  C2-C5  m o n o o l e f i n s ,   such   as  i s o b u t e n e .  

The  a l i p h a t i c   h y d r o c a r b y l   g r o u p   may  be  an  u n -  

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

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

o x y g e n   w h i c h   w i l l   no t   a f f e c t   t h e   u t i l i t y   of  t he   f i n a l   m o n o -  

or   d i -   e s t e r   p r o d u c t .   A  p r e f e r r e d   s u b s t i t u e n t   is  s u l f u r   a s .  

e x e m p l i f i e d   by  2 - o c t a d e c y l t h i o   s u c c i n i c   a n h y d r i d e .  

The  t h i o - b i s - a l k a n o l   u s e f u l   in  f o r m i n g   t h e   s u c -  

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

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



w h e r e i n   R  a n d   R'  e ach   i n d e p e n d e n t l y   may  be  h y d r o g e n ,   m e t h y l  

or  e t h y l ,   x  may  be  1 -4 ,   a,  b,  c  and  d  e a c h   i n d e p e n d e n t l y   may 

be  1 -3 .   If  b  or  d  a r e   g r e a t e r   t h a n   1,  t h e n   the   f o r m u l a   i s  

meant   to  e x p r e s s   e t h o x y l a t e d   d e r i v a t i v e s   of  such   a l c o h o l s .  

P r e f e r r e d   e m b o d i m e n t s   a r e   t h o s e   t h i o - b i s - a l k a n o l s  

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

each   1  or  2  and  R  is  H  or  CH3.  S p e c i f i c   compounds   i n c l u d e  

2 , 2 ' - d i t h i o d i e t h a n o l   2 , 2 ' - t h i o d i e t h a n o l ,   di  ( 2 - h y d r o x y p r o -  

p y l )   d i s u l f i d e   and  3 , 3 ' - t h i o d i p r o p a n o l .  

F o r m a t i o n   of  t h e s e   mono  and  d i - e s t e r s   p r o -  

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

(or   a c i d )   and  t h i o - b i s - a l k a n o l   w i t h   or  w i t h o u t   an  i n e r t  

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

at   a b o u t   50  to  150°C  u n t i l   e s t e r i f i c a t i o n   of  t he   a n h y d r i d e  

is  c o m p l e t e .   E q u i m o l a r   q u a n t i t i e s   of  e ach   r e a c t a n t   w i l l  

p r o v i d e   m a i n l y   t h e   mono-  (or   h e m i - )   e s t e r   and  r e a c t i o n   of  2 

mo le s   of  h y d r o c a r b o n   s u b s t i t u t e d   s u c c i n i c   a c i d   or  a n h y d r i d e  

pe r   mole   of  t h i o - b i s - a l k a n o l   w i l l   p r o v i d e   the   d i - e s t e r  

m a t e r i a l .   A l s o ,   p r o d u c t s   u s e f u l   in  t he   p r e s e n t   i n v e n t i o n  

e n c o m p a s s   m i x t u r e s   of  such   mono-  and  d i -   e s t e r s .  

I n s o f a r   as  y i e l d s   a r e   c o n c e r n e d ,   t he   r e a c t i o n   o f  

an  e q u i m o l a r   r a t i o   of  t h i o - b i s - a l k a n o l   and  h y d r o c a r b o n  
s u c c i n i c   a n h y d r i d e   w i l l   p r o v i d e   a  p r o d u c t   c o n t a i n i n g   a b o u t  

80%  m o n o - e s t e r   and  a b o u t   20%  d i - e s t e r .   The  d i - e s t e r   i s  

p r o d u c e d   in  s o m e w h a t   h i g h e r   y i e l d s ,   a b o u t   90%  of  t he   p r o d u c t  

b e i n g   d i - e s t e r   and  a b o u t   10%  m o n o - e s t e r   when  the   mole   r a t i o  

of  s u c c i n i c   a n h y d r i d e   to  t h i o - b i s - a l k a n o l   is  2 : 1 .   The  d i -  

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

In  t h e   c a s e   of  a  d i - e s t e r   c o m p o u n d ,   i t   is  s u i t a b l e  

to  u se   s u c c i n i c   a n h y d r i d e s   h a v i n g   l e s s   t h a n  C 1 2   h y d r o c a r b o n  
s u b s t i t u e n t   so  l o n g   as  t he   t o t a l   n u m b e r   of  c a r b o n   a t o m s   o f  
t he   h y d r o c a r b o n   s u b s t i t u e n t s   on  t h e   s u c c i n i c   m o i e t y   of  t h e  

e s t e r   c o m p o u n d s   is   a t   l e a s t   C12  s i n c e   o i l   s o l u b i l i t y   of  t h e  

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

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



t h e   f o r m u l a   ( R " 0 ) 2   P ( : 0 ) H   w h e r e   R  may  be  a n  a l k y l   o r  a l k e n y l  

g r o u p   h a v i n g   a b o u t   6  to  20  c a r b o n   a t o m s   and  p r e f e r a b l y   a b o u t  

12  to  18  c a r b o n   a t o m s .   P a r t i c u l a r l y   p r e f e r r e d   i s   d i o l e y l  

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

w e l l   known  in  t h e   a r t ,   and  may  be  p r e p a r e d   by  c o n v e n t i o n a l  

t e c h n i q u e s .   E x a m p l e s   of  a l l   o t h e r   s u i t a b l e   p h o s p h i t e   d i -  

e s t e r s   a r e   d i s t e a r y l   p h o s p h i t e ,   d i - 2 - e t h y l h e x y l   p h o s p h i t e ,  

d i c y c l o d e c y l   p h o s p h i t e   as  w e l l   as  p h o s p h i t e   d i e s t e r s   o f  

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

a l c o h o l s ,   or   t a l l o w   a l c o h o l s   ( C 1 6 - C 1 8   f a t t y   a l c o h o l s ) .  

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

s e n t   i n v e n t i o n   i s   a  two  c o m p o n e n t   s y s t e m   c o m p o s e d   of  a b o u t  

e q u a l   p a r t s   by  w e i g h t   of  2 , 2 ' - t h i o d i e t h y l b i s   ( o c t a d e c e n y l -  

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

p h o s p h i t e   as  t he   s e c o n d   c o m p o n e n t .  

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

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

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

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

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

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

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

common  o i l   s u p p l y   w i t h   t h e   t r a n s m i s s i o n .   F r i c t i o n a l   c h a r -  

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

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

p r o v i d e   e f f e c t i v e   f r i c t i o n a l   c o u p l i n g   of  two  or   more   u n -  

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

t h e   f u n c t i o n a l   f l u i d .  

The  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   w i l l  

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

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

or   r e t e n t i o n   to  t h e   p o w e r   t r a n s m i t t i n g   f l u i d .   G e n e r a l l y  

t h e r e   w i l l   be  p r e s e n t   0 . 0 5   to   2  wt%  of  t h e   two  c o m p o n e n t  

a d d i t i v e   b a s e d   on  t he   t o t a l   w e i g h t   of  t h e   c o m p o s i t i o n ,  

p r e f e r a b l y   t h e r e   is   e m p l o y e d   a b o u t   0 .1   to  1-5  wt%  of  t he   t w o -  

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

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

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



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

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

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

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

ly  b l e n d e d   i n t o   the   m i n e r a l   o i l   b a s e   in  the   f o l l o w i n g   r a n g e s :  

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

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

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

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

r a n g e   of  a b o u t   34  to  45  SUS  ( 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 8 o C .  

The  i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d   by  t h e   f o l l o w i n g  

e x a m p l e s   w h i c h   a r e   no t   to   be  c o n s i d e r e d   as  l i m i t a t i v e   of  i t s  

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

t i o n s   n o t e d   a b o v e   and  a r e   r e f e r r e d   to  as  Base   F l u i d .  



EXAMPLE 

To  s a m p l e s   of  a  Base   F l u i d   u s e f u l   as  a  t r a c t o r  

h y d r a u l i c   f l u i d   was  a d d e d   1% by  w e i g h t   of  f r i c t i o n   m o d i f i e r  

a d d i t i v e s   A,  B  a n d  C   l i s t e d   b e l o w   to  p r o v i d e   t h r e e   s e p a r a t e  
f l u i d s :  

A d d i t i v e   A:  D i o l e y l   P h o s p h i t e  

A d d i t i v e   B:  2 , 2 ' - t h i o d i e t h y l b i s   ( o c t a d e c e n y l  
s u c c i n i c   a c i d   e s t e r )  

A d d i t i v e   C:  A  m i x t u r e   of  50%  by  w e i g h t   A 

and  50%  by  w e i g h t   B 

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

w e r e   e v a l u a t e d   u s i n g   t h e   SAE  #2  f r i c t i o n   m a c h i n e   w h i c h  

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

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

r e s u l t s   w e r e :  

Lower   v a l u e s   f o r  Δ S   in  t h i s   t e s t ,   i . e   l e s s   t h a n  

a b o u t   10,  i n d i c a t e   i m p r o v e m e n t   in  f r i c t i o n a l   p r o p e r t i e s ;  

t h e   t w o - c o m p o n e n t   s y s t e m   of  t h e   i n v e n t i o n   e x h i b i t s   a  s y n e r -  

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

s e p a r a t e l y   a t   t he   same  1  wt%  c o n c e n t r a t i o n   l e v e l   in  t h e   s a m e  

Base   F l u i d .  



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

c o m p r i s i n g   a  m i n e r a l   o i l   b a s e   c o n t a i n i n g   a  t w o - c o m p o n e n t  

a d d i t i v e   in  an  a m o u n t   e f f e c t i v e   to  i m p r o v e   t he   f r i c t i o n  

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

p o n e n t   b e i n g   ( i )   a  s u c c i n a t e   e s t e r   f o r m e d   by  the   r e a c t i o n   o f :  

(a)  a  t h i o   b i s - a l k a n o l   of  t h e   f o r m u l a :  

w h e r e i n   R  a n d   R'  e a c h   i n d e p e n d e n t l y   may  be  h y d r o g e n ,   m e t h y l  

or  e t h y l ,   x  may  be  1 - 4 ,   and  a,  b,  c,  d,  e a c h   may  b e  

i n d e p e n d e n t l y   1 - 3 ,   w i t h   (b)  1  to   2  m o l e s ,   pe r   mole   of  t h e  

t h i o - b i s - a l k a n o l ,   or  an  a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d  

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

bon  g r o u p   c o n t a i n s   f r o m   12  to  50  c a r b o n   a t o m s ,   and  t h e  

s e c o n d   c o m p o n e n t   b e i n g   ( i i )   a  p h o s p h i t e   d i e s t e r   of  t h e  

f o r m u l a   ( R " 0 ) 2   P(O)H  w h e r e   R'  is  an  a l k y l   o r  a l k e n y l   g r o u p  

of  6  to  20  c a r b o n   a t o m s .  

2.  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   t h e r e   i s  

p r e s e n t   0 . 0 5   to   2 .0   w e i g h t   p e r c e n t   of  s a i d   t w o - c o m p o n e n t  

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

s e c o n d   c o m p o n e n t   i s   a b o u t   1 :2   to   2 : 1 .  

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

f i r s t   c o m p o n e n t   is   f o r m e d   by  t h e   r e a c t i o n   of  1  mole   of  s a i d  

h y d r o c a r b o n   s u c c i n i c   a c i d   or  a n h y d r i d e   p e r   mole   of  s a i d  

t h i o - b i s - a l k a n o l .  

4.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e  

f i r s t   c o m p o n e n t   is   f o r m e d   by  t he   r e a c t i o n   of  2  m o l e s   of  s a i d  

h y d r o c a r b o n   s u c c i n i c   a c i d   or  a n h y d r i d e   p e r   mole   of  s a i d  

t h i o - b i s - a l k a n o l .  

5.  A  c o m p o s i t i o n   a c c o r d i n g   to   c l a i m  c l   w h e r e i n  



s a i d   R'  of   s a i d   s e c o n d   c o m p o n e n t   has   12  to   18  c a r b o n   a t o m s .  

6.  A  c o m p o s i t i o n   a c c o r d i n g   to  c l a i m   2  w h e r e i n  

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

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

s a i d   f i r s t   c o m p o n e n t   is   2 , 2 ' - t h i o d i e t h y l b i s ( o c t a d e c e n y l -  

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

p h o s p h i t e .  

8.  The  u s e   to   i m p r o v e   t h e   f r i c t i o n   c h a r a c t e r i -  
s t i c s   of   a  m i n e r a l   o i l   of   a  t w o - c o m p o n e n t   a d d i t i v e  
c o m p r i s i n g :  

( i )   a  s u c c i n a t e   e s t e r   f o r m e d   by  t h e   r e a c t i o n   o f :  

(a)   a  t h i o   b i s - a l k a n o l   of  t h e   f o r m u l a :  

w h e r e i n   R  and   R'  e a c h   i n d e p e n d e n t l y   may  be  h y d r o g e n ,   m e t h y l  

or  e t h y l ,   x  may  be  1 - 4 ,   and  a,  b,  c,  d,  e a c h   may  b e  

i n d e p e n d e n t l y   1 - 3 ,   w i t h   (b)  1  to  2  m o l e s ,   p e r   m o l e   of  t h e  

t h i o - b i s - a l k a n o l ,   or  an  a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d  

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

bon  g r o u p   c o n t a i n s   f r o m   12  to   50  c a r b o n   a t o m s ,   and  t h e  

s e c o n d   c o m p o n e n t   b e i n g   ( i i )   a  p h o s p h i t e   d i e s t e r   of  t h e  

f o r m u l a   ( R " 0 ) 2   P (O)H  w h e r e   R'  is  an  a l k y l   or  a l k e n y l   g r o u p  
of  6  t o   20  c a r b o n   a t o m s .  
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