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•y  syntnetic  transmission  luDricant  composition. 

m  m  iuvv  Transmission  luDricant  composition  comprises  a 
nixture  of  ingredients  (A),  (B)  and  (C)  wherein; 

Ingredient  (A)  is  a  polyol  ester  represented  by  the 
formula; 

CH2R1 
I 

CH3  -  CH2  -  C  -  CH2R2 
I 
CH2R3 

Ingredient  (C)  is  a  polyalphaolefin  of  from  about  3  to about  6  centistoke  viscosity; 
wherein  the  weight  ratio  of  ingredient  (A)  to  ingredient  (B)  is 
rom  about  2:1  to  about  1  :2,  the  weight  ratio  of  the  sum  of 
ngredients  (A)  plus  (B)  to  ingredient  (C)  is  from  about  2.4:1 
o  about  1.5:1,  and  the  sum  of  ingredient  (A)  plus  ingredient B)  plus  ingredient  (C)  comprises  at  least  about  90  weight >ercent  of  said  composition. 

^  wnerein  n,,  n2  ana  h3  are  tne  same  or  different  and  are 
^  —  OCHolCHoLCHo  radicals  whprp  V  is  an  interior  frnm  ft  tn T  -u^n2^n2,x^n3  rauicais  wnere  x  is  an  integer  Trom  e  to ^  10; 
^  Ingredient  (B)  is  a  polyol  ester  represented  by  the 
Q  formula; 
0  
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luunuici; 
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3  CH3  -  CH2  -  C  -  CH2OR6 
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wherein  R4,  R5  and  R6  are  the  same  or  different  and  are L  iso-Cn  hydrocarbon  radicals,  where  n  is  an  integer  from 
U  18  to  24;  and 
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B a c k g r o u n d   of   t h e   I n v e n t i o n  

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

c a u s e   of  t h e i r   u n i f o r m i t y   and  s t a b i l i t y .   In  p a r t i c u l a r ,  

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

many  d e s i r a b l e   p r o p e r t i e s .  

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

m e e t   a  n u m b e r   of   e x a c t i n g   c r i t e r i a .   Modern   t r a n s m i s -  

s i o n s   may  be  e n c l o s e d   in  s o u n d   a b s o r b i n g   m a t e r i a l s  

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

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

p o s i t i o n   a r e   of   g r e a t   i m p o r t a n c e   i f   l e a k a g e   of  e n g i n e  

f l u i d s   i s   to  be  h e l d   to  an  a c c e p t a b l e   l e v e l .   P o l y o l  

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

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

as  l u b r i c a n t s   o f t e n   e x h i b i t   n e g a t i v e   s e a l   s w e l l   and  a r e  

n o t   as  t h e r m a l l y   s t a b l e   as  p o l y o l   e s t e r s .  

U.S.   P a t e n t   4 , 1 4 4 , 1 8 3   d e s c r i b e s   i m p r o v e m e n t   of   t h e  

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

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

in  a  p o l y o l   e s t e r i f i c a t i o n .   U.S.   P a t e n t   4 , 2 3 4 , 4 9 7  

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

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

p o l y o l   w i t h   a  m i x t u r e   of  i s o - p a l m i t i c   a c i d   and  a  C 5 - C 1 1  

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

S y n t h e t i c   l u b r i c a n t s   a r e   f r e q u e n t l y   g i v e n   d e s i r a b l e  

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

i n d e x   i m p r o v e r .   The  v i s c o s i t y   i n d e x   i m p r o v e r   i s   m o s t  



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

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

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

s t a b i l i t y ,   a c c e p t a b l e   r a n g e   of  v i s c o s i t y ,   and  good  s e a l  

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

a b l e   v i s c o s i t y   i n d e x   i m p r o v e r   or   a  s e a l   s w e l l   a g e n t .  

F i e l d   of  t h e   I n v e n t i o n  

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 t i n g   c o m p o s i t i o n s  

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

Summary  of  t h e   I n v e n t i o n  

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

f o r m u l a t e d   f r o m :   (A)  a  p o l y o l   e s t e r   p r e p a r e d   by  t h e  

e s t e r i f i c a t i o n   o f   t r i m e t h y l o l p r o p a n e   w i t h   8  to  1 2 . .  

c a r b o n   a tom  m o n o c a r b o x y l i c   a c i d ,   (B)  a  p o l y o l   e s t e r  

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

w i t h   a  b r a n c h e d   c h a i n   18  to  24  c a r b o n   a tom  m o n o c a r b o x y -  

l i c   a c i d ,   and  (C)  a  l i q u i d   p o l y a l p h a o l e f i n .  

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

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

t e n d e d   f o r   g e n e r a l   and  h e a v y   d u t y   u se   in  t he   t r a n s m i s -  

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

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

t h e - r o a d   c o m m e r c i a l   v e h i c l e s   s u c h   as  b u s e s   and  t r u c k s .  

The  d e f i n i n g   c h a r a c t e r i s t i c s   of   an  a c c e p t a b l e   t r a n s -  

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



a r e   t h o s e   of   t he   D e t r o i t   D i e s e l   A l l i s o n   10W  Type  C - 3  

H y d r a u l i c   T r a n s m i s s i o n   F l u i d   S t a n d a r d .   The  s y n t h e t i c  

l u b r i c a n t s   of   t h i s   i n v e n t i o n   q u a l i f y   f o r   t h e   D e t r o i t  

D i e s e l   A l l i s o n   10W  Type  C-3  l u b r i c a n t   r a t i n g   and  m e e t  

t h e   t e s t   s p e c i f i c a t i o n s   s e t   o u t   in   T a b l e   I  b e l o w :  



E s s e n t i a l   C o m p o s i t i o n   I n g r e d i e n t s  

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

v e n t i o n   has   as  i t s   e s s e n t i a l   i n g r e d i e n t s :  

(A)  a  p o l y o l   e s t e r   r e p r e s e n t e d   by  t he   f o r m u l a :  

w h e r e i n   R1,  R2,  and  R3  a r e   t h e   same  o r  d i f f e r e n t   a n d  

a r e   -OCH2(CH2)xCH3  r a d i c a l s   w h e r e   x  i s   an  i n t e g e r   f r o m  

6  to   1 0 ;  

(B)  a  p o l y o l   e s t e r   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   R4,  R5,  and  R6  a r e   t he   same  or  d i f f e r e n t   a n d  

a r e   i s o - C   h y d r o c a r b o n   r a d i c a l s ,   w h e r e   in   i s   an  i n t e g e r  

f r o m   18  to  24;  a n d  

(C)  a  p o l y a l p h a o l e f i n   of   f rom  a b o u t   3  to  a b o u t   6 

c e n t i s t o k e   v i s c o s i t y ;  

w h e r e i n   t h e   w e i g h t   r a t i o   of   i n g r e d i e n t   (A)  to  i n g r e d -  

i e n t   (B)  i s   f rom  a b o u t   2 :1   to  a b o u t   1 : 2 ,   t he   w e i g h t  

r a t i o   of  t h e   sum  of  i n g r e d i e n t s   (A)  p l u s   (B)  t o  

i n g r e d i e n t   (C)  i s   f rom  a b o u t   2 . 4 : 1   to  a b o u t   1 . 5 : 1 ,   a n d  

t h e   sum  of  i n g r e d i e n t   (A)  p l u s   i n g r e d i e n t   (B)  p l u s  

i n g r e d i e n t   (C)  c o m p r i s e s   a t   l e a s t   a b o u t   90  w e i g h t   p e r -  
c e n t   of   s a i d   c o m p o s i t i o n .  



The  w e i g h t   r a t i o   of   i n g r e d i e n t   (A)  to  i n g r e d i e n t  

(B)  i s   p r e f e r a b l y   f rom  1 . 6 : 1   to   1 . 2 : 1 ,   and  the   w e i g h t  

r a t i o   of  t h e   sum  of  i n g r e d i e n t s   (A)  p l u s   (B)  to   i n -  

g r e d i e n t   (C)  i s   p r e f e r a b l y   f rom  2 . 1 : 1   to  1 . 6 : 1  

The  sum  of   i n g r e d i e n t   (A)  p l u s   i n g r e d i e n t   (B)  p l u s  

i n g r e d i e n t   (C)  p r e f e r a b l y   c o m p r i s e s   f rom  a b o u t   90  t o  

a b o u t   93  w e i g h t   p e r c e n t   of   t h e   c o m p o s i t i o n .   The  s y n -  

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

i t s   e s s e n t i a l   i n g r e d i e n t s   ( v i z . ,   A,  B,  C)  and  c o n v e n -  

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

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

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

I t   has   b e e n   f o u n d   t h a t   a  s u i t a b l e   r a t i o   of   ( A ) : ( B )  

and  a  s u i t a b l e   r a t i o   of   ( A + B ) : ( C )   may  be  a p p r o x i m a t e d  

by  a  l i n e a r   a d d i t i v e  m o d e l   w h e r e i n   e a c h   i n g r e d i e n t  

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

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

p o r t i o n   in   t h e   c o m p o s i t i o n   ( w i t h i n   t h e   r a t i o   r a n g e s  

t a u g h t   by  t h i s   s p e c i f i c a t i o n ) .   The  v i s c o s i t y   c h a r a c t e r -  

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

may  be  o p t i m i z e d   by  b l e n d i n g   a l i q u o t s  o f  a l l   i n g r e d i e n t s  

( w i t h   o p t i o n a l   a d d i t i v e s )   and  t h e n   m a k i n g   s l i g h t   a d j u s t -  

men t   of  v i s c o s i t y   by  a p p r o p r i a t e   a d d i t i o n   of   any  o f  

i n g r e d i e n t s   (A),  (B)  or   ( C ) .  

The  p o l y o l   e s t e r   i n g r e d i e n t s   (A)  and  (B)  d e s c r i b e d  

in  t he   p r e c e d i n g   s e c t i o n   may  be  p r e p a r e d   by  c o n v e n t i o n a l  

e s t e r i f i c a t i o n   m e t h o d s .   S u i t a b l e   c o n v e n t i o n a l   e s t e r i f i -  

c a t i o n   t e c h n i q u e s   a r e   d e s c r i b e d   in   U.S .   P a t e n t   3 , 7 7 8 , 4 5 4  

c o l u m n   4,  l i n e s   9  t h r o u g h   75  and  c o l u m n   5,  l i n e s   1 

t h r o u g h   12,  t h e   d i s c l o s u r e   w h i c h   i s   i n c o r p o r a t e d   h e r e i n  

by  r e f e r e n c e .  

I n g r e d i e n t   (A)  of  t he   c o m p o s i t i o n   of  the   i n v e n t i o n  

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



t r i m e t h y l o l p r o p a n e   (TMP)  w i t h   a  s t r a i g h t   c h a i n   m o n o -  

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

c a r b o x y l i c   a c i d   h a v i n g   f rom  8  to  12  c a r b o n   a t o m s .   S u i t -  

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

(A)  a r e   n - o c t a n o i c   a c i d ,   n - n o n a n o i c   a c i d   and  d e c a n o i c  

a c i d .   M i x t u r e s   of   s t r a i g h t   c h a i n   CS-C12  c a r b o x y l i c  

a c i d s   may  be  u s e d   i f   d e s i r e d .   N o n a n o i c   a c i d   i s   p a r t i c -  

u l a r l y   p r e f e r r e d   f o r   e s t e r i f y i n g   TMP  to  g i v e   an  e s t e r  

o i l   s u i t a b l e   f o r   i n g r e d i e n t   ( A ) .  

I n g r e d i e n t   (B)  of   t he   c o m p o s i t i o n   of   t h e   i n v e n t i o n  

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

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

o f  f r o m  1 8   to   24  c a r b o n   a t o m s .   E x a m p l e s   o f   s u i t a b l e  

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

g i v e   i n g r e d i e n t   (B)  a r e   i s o s t e a r i c   a c i d ;   i s o - o c t a d e -  

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

of  18  o r   more   c a r b o n   a t o m s   s u c h   as  d e s c r i b e d   in   U . S .  

P a t e n t   4 , 1 4 4 , 1 8 3 ;   Co l .   4,  l i n e s   5 5 - 6 8   and  C o l .   5,  l i n e s  

1 - 3 9 .   M i x t u r e s   of   i s o   C 1 8 - 2 4   m o n o c a r b o x y l i c   a c i d s   m a y  
be  u s e d .   T r i m e t h y l o l p r o p a n e   t r i - i s o s t e a r a t e   i s   a  p a r -  

t i c u l a r l y   p r e f e r r e d   e s t e r   o i l   f o r   use   as  i n g r e d i e n t   ( B ) .  

I n g r e d i e n t   (C)  of   t he   c o m p o s i t i o n   of   t h e   i n v e n t i o n  

i s   p o l y a l p h a o l e f i n   h a v i n g   a  v i s c o s i t y   of   f rom  a b o u t   3 

to  a b o u t   6  c S t   ( v i s c o s i t y   m e a s u r e d   a t   9 8 . 9 ° C . ) .   P o l y -  

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

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

as  d e s c r i b e d   in   t he   E n c y c l o p e d i a   of   C h e m i c a l   T e c h n o l o g y ,  

T h i r d   E d . ,   V o l .   16,  p a g e s   4 8 7 - 4 9 2 ,   ISBN  0 - 4 7 1 - 0 2 0 6 9 - 9 ,  

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

e r e n c e .   O l e f i n   o l i g o m e r s   w h i c h   a r e   in   t h e   r a n g e   o f  

C6  to  C20  f r a c t i o n s   (as  d e s c r i b e d   on  p.  492  of  t h e  

E n c y c l o p e d i a   o f   C h e m i c a l   T e c h n o l o g y   r e f e r e n c e ,   s u p r a )  



a r e   p r e f e r r e d   f o r   use   as  i n g r e d i e n t   (C).  A  p o l y a l p h a -  

d e c e n e   h a v i n g   a  v i s c o s i t y   o f   a b o u t   4  c S t   i s   p a r t i c u l a r -  

ly   p r e f e r r e d   in   t he   p r a c t i c e   of   t h i s   i n v e n t i o n .  

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

t h a n   10  w e i g h t   p e r c e n t )   may  o p t i o n a l l y   c o m p r i s e   c o n -  

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

i t o r ,   an  a n t i o x i d a n t ,   an  a n t i -  

w e a r   a g e n t ,   a  m e t a l   d e a c t i v a t o r ,   an  a n t i f o a m   a g e n t ,  

and  a  d y e .   I t   i s   a  p r e f e r r e d   a s p e c t   of  t h i s   i n v e n t i o n  

t h a t   t h e   l u b r i c a n t   c o m p o s i t i o n   c o n t a i n   no  p o l y m e r i c  

v i s c o s i t y   i n d e x   i m p r o v e r   or   s e a l   s w e l l   a g e n t .   V i s c o s -  

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

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

p r o v i d e   a  s i t e   f o r   d e g r a d a t i o n .  

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

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

e s s e n t i a l   i n g r e d i e n t s   (A),  (B)  and  (C)  w i t h   any  s e l e c t e d  

o p t i o n a l   i n g r e d i e n t s .   The  s o l u t i o n   of  some  o p t i o n a l  

i n g r e d i e n t s   i s   a s s i s t e d   by  use   of   e l e v a t e d   t e m p e r a t u r e s .  

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

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

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

t i o n   may  be  e m p l o y e d   in   a  m e t h o d   to  l u b r i c a t e   m a c h i n e r y .  

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

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

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

by  s u c h   c o n v e n t i o n a l   means   as  s p r a y i n g ,   d i p p i n g   o r  

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

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

t r a n s m i s s i o n .  



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

t h e   i n v e n t i o n .  

EXAMPLE 

METHOD:  A p p r o x i m a t e l y   75 .7   l i t e r s   ( a b o u t   6 8 , 0 0 0   g r a m s )  

of  t r a n s m i s s i o n   l u b r i c a n t   were   p r e p a r e d   as  f o l l o w s :   To 

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

a l p h a - n a p h t h y l o m i n e   and  b e n z o t r i a z o l e   we re   a d d e d   to  t h e  

t r i m e t h y l o l p r o p a n e   t r i p e l a r g o n a t e .   T h e s e   m a t e r i a l s   w e r e  

s t i r r e d   w i t h   h e a t i n g   a t   7 1 . 1 - 7 6 . 7 ° C .   f o r   one  hour   t o  

d i s s o l v e   s o l i d s   and  fo rm  a  p r e b l e n d .  



N e x t ,   to  a  7 5 . 7   l i t e r   p o t ,   s t a t e d   a m o u n t s   of  t h e  

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

t o g e t h e r   w i t h   t h e   p r e b l e n d .   The  e n t i r e   c o m b i n e d   f o r m u -  

l a t i o n   was  s t i r r e d   w i t h   h e a t i n g   f o r   one  and  o n e - h a l f  

h o u r s   a t   6 0 ° - 6 5 . 6 ° C .   to   e f f e c t   u n i f o r m   m i x i n g .   T h e  

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

V i s c o n   f i l t e r   p a p e r   and  f i l t r a t e   s t o r e d .  



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

of   t h i s   E x a m p l e   had  t h e   f o l l o w i n g   p h y s i c a l   p r o p e r t i e s :  

W h i l e   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   d e s c r i b e d  

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

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

l i m i t   t h e   s c o p e   of   t h e   c l a i m e d   i n v e n t i o n .  



1.  A  10W  t r a n s m i s s i o n   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  m i x t u r e   of   i n g r e d i e n t s   (A),  (B),   and  (C) 

w h e r e i n ;  

I n g r e d i e n t   (A)  i s   a  p o l y o l   e s t e r   r e p r e s e n t e d   b y  
t h e   f o r m u l a ;  

w h e r e i n   R1,  R2,  and  R3  a r e   t h e   same  or   d i f f e r e n t  

and  a r e   -OCH2(CH2)xCH3  r a d i c a l s   w h e r e   x  i s   a n  

i n t e g e r   f r o m   6  to  1 0 ;  

I n g r e d i e n t   (B)  i s   a  p o l y o l   e s t e r   r e p r e s e n t e d   b y  

t h e   f o r m u l a ;  

w h e r e i n   R4,  Rs,  and  R6  a r e   t h e   same  or  d i f f e r e n t  

and  a r e   i s o - C n   h y d r o c a r b o n   r a d i c a l s ,   whe re   n  i s  

an  i n t e g e r   f rom  18  to   24;  a n d  

I n g r e d i e n t   (C)  i s   a  p o l y a l p h a o l e f i n   of   f r o m  

a b o u t   3  to   a b o u t   6  c e n t i s t o k e   v i s c o s i t y ;  

w h e r e i n   t h e   w e i g h t   r a t i o   of  i n g r e d i e n t   (A)  to  i n g r e d i e n t  

(B)  i s   f rom  a b o u t   2:1  to  a b o u t   1 : 2 ,   t h e   w e i g h t   r a t i o  

of  t h e   sum  of   i n g r e d i e n t s   (A)  p l u s   (B)  to  i n g r e d i e n t  

(C)  i s   f rom  a b o u t   2 . 4 : 1   to  a b o u t   1 . 5 : 1 ,   and  the   sum 
of  i n g r e d i e n t   (A)  p l u s   i n g r e d i e n t   (B)  p l u s   i n g r e d i e n t  

(C)  c o m p r i s e s   a t   l e a s t   a b o u t   90  w e i g h t   p e r c e n t   of   s a i d  

c o m p o s i t i o n .  



2.  The  t r a n s m i s s i o n   l u b r i c a n t   c o m p o s i t i o n   o f  

C l a i m   1  w h e r e i n   i n g r e d i e n t   (A)  i s   t r i m e t h y l o l p r o p a n e  

t r i h e p t a n o a t e .  

3.  The  t r a n s m i s s i o n   l u b r i c a n t   c o m p o s i t i o n   o f  

C l a i m   1  w h e r e i n   i n g r e d i e n t   (B)  i s   t r i m e t h y l o l p r o p a n e  

t r i i s o s t e a r a t e .  

4.  The  l u b r i c a n t   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  

i n g r e d i e n t   (C)  i s   a  p o l y a l p h a o l e f i n   o b t a i n e d   as  a  

C6  to  C20  f r a c t i o n .  

5.  The  t r a n s m i s s i o n   l u b r i c a n t   c o m p o s i t i o n   o f  

C l a i m   1  o r   2  or   3  w h e r e i n   i n g r e d i e n t   (C)  i s   p o l y a l p h a -  

d e c e n e   h a v i n g   a  v i s c o s i t y   of   3 .5   to  4 .2   c e n t i s t o k e s .  

6.  The  t r a n s m i s s i o n   l u b r i c a n t   c o m p o s i t i o n   o f  

C l a i m   1  or   2  or   3  or  4  w h e r e i n   t he   w e i g h t   r a t i o   o f  

i n g r e d i e n t   (A)  to   i n g r e d i e n t   (B)  i s   f rom  1 . 6 : 1   t o  

1 . 2 : 1 ,   and  t h e   w e i g h t   r a t i o   of   t h e   sum  of  i n g r e d i e n t s  

(A)  p l u s   (B)  to   i n g r e d i e n t   (C)  i s   f r om  2 . 1 : 1   t o  

1 . 6 : 1 .  

7.  The  t r a n s m i s s i o n   l u b r i c a n t   c o m p o s i t i o n   o f  

C l a i m   6  w h e r e i n   i n g r e d i e n t   (A)  i s   t r i m e t h y l o l p r o p a n e  

t r i h e p t a n o a t e ,   i n g r e d i e n t   (B)  i s   t r i m e t h y l o l p r o p a n e  

t r i i s o s t e a r a t e ,   i n g r e d i e n t   (C)  i s   p o l y a l p h a d e c e n e .  



8.  The  t r a n s m i s s i o n   l u b r i c a n t   c o m p o s i t i o n   o f  

C l a i m   1  w h e r e i n   s a i d   c o m p o s i t i o n   c o n t a i n s   up  to  10  

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

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

a n t i o x i d a n t ,   an  a n t i w e a r  

a g e n t ,   a  m e t a l   d e a c t i v a t o r ,   an  a n t i f o a m   a g e n t , a n d   a  

d y e .  

9.  The  t r a n s m i s s i o n   l u b r i c a n t   c o m p o s i t i o n   o f  

C l a i m   8  w h e r e i n   t h e   o p t i o n a l   i n g r e d i e n t s   c o n s t i t u t e  

l e s s   t h a n   8  w e i g h t   p e r c e n t   of  s a i d   l u b r i c a n t   c o m p o -  
s i t i o n .  

10.  A  m e t h o d   of   l u b r i c a t i n g   m a c h i n e r y   by  c o n t a c t i n g  

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

c o m p o s i t i o n   of  C l a i m   1 .  

11.  A  m e t h o d   of   l u b r i c a t i n g   m a c h i n e r y   by  c o n t a c t i n g  

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

of  C l a i m   6 .  

12.  A  m e t h o d   of  l u b r i c a t i n g   m a c h i n e r y   by  c o n t a c t i n g  

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

of  C l a i m   8 .  

13.  A  m e t h o d   of   l u b r i c a t i n g   a c c o r d i n g   to  C la im   10  

or   11  or  12  w h e r e i n   s a i d   m a c h i n e r y   i s   a  v e h i c l e   t r a n s -  

m i s s i o n .  
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