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©  Method  of  making  silicone-containing  lubricating  oils. 

The  properties  and  performance  of  a  lubricating  oil 
containing  silicones,  and  particularly  the  stability  of  the 
silicone  molecules  in  suspension  in  the  oil,  are  very  signifi- 
cantly  improved  if  during  the  addition  of  the  silicones  to  the 
oil  the  mixture  is  subjected  to  a  particular  heat  treatment 
and/or  an  electromagentic  energy  field,  particularly  a  strong 
magnetic  field.  In  a  preferred  method  of  manufacturing  the 
silicone  oil,  the  silicones,  preferably  a  dimethyl  silicone  fluid, 
(up  to  20%)  is  added  to  a  mixture  of  an  oil  (up  to  40%),  and  a 
silicone  solvent,  preferably  perchloroethylene,  (remainder) 
in  the  presence  of  a  magnetic  field  to  form  a  silicone-rich 
carrier,  and  the  carrier  is  subsequently  added,  as  a  small 
proportion,  to  a  base  oil,  for  example  an  SAE  30  paraffinic  oil 
and  again  subjected  to  a  magnetic  field.  The  silicone  oil 
produced  should  contain,  by  volume,  not  more  than  1% 
silicone,  preferably  0.2%  and  not  more  than  4%  solvent. 
preferably  0.4%  and  is  suitable  for  use  as  a  two  stroke  oil,  an 
upper  cylinder  lubricant,  or  an  engine  sump  oil. 



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

of   s i l i c o n e   i n t o   l u b r i c a t i n g   o i l s   to   make  w h a t   a r e  
r e f e r r e d   to   as   s i l i c o n e   o i l s .  

M i n e r a l   o i l s   c o n t a i n i n g   s i l i c o n e   a r e   k n o w n ,  

and   h a v e   v e r y   much  b e t t e r   l u b r i c a t i n g   p r o p e r t i e s  
t h a n   o i l s   w i t h o u t   s i l i c o n e .   S u c h   s i l i c o n e   o i l s  

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

sump  o i l s   or   as  a d d i t i v e s   f o r   sump  o i l s ,   b u t   a r e  

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

l u b r i c a n t s   and  two  s t r o k e   o i l s ,   e s p e c i a l l y   i n  

m o d e r n   h i g h   p o w e r   to   w e i g h t   r a t i o   two  s t r o k e   e n g i n e s  

w h i c h   can   o p e r a t e   a t   s p e e d s   up  to   2 0 , 0 0 0   r p m .  
So  f a r ,   h o w e v e r ,   t h e r e   h a v e   b e e n   p r o b l e m s   w i t h  

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

to  s e p a r a t e   t o o   r e a d i l y   f r o m   t h e   o i l   and ,   in   s o m e  

c a s e s ,   t h e   m i x t u r e   b r e a k i n g   down  u n d e r   t h e   e x t r e m e  

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

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

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

We  h a v e   f o u n d   t h a t   i f   d u r i n g   t h e   m a n u f a c t u r e  

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

f o l l o w e d   or   t h e   m i x t u r e   i s   s u b j e c t e d   to  a  p a r t i c u l a r  

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



w i l l   be  a  p a r a f f i n i c - m i n e r a l   o i l ,   and  may  c o m p r i s e  

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

F o r   b e s t   r e s u l t s ,   t h e   o i l   o r   o i l s   u s e d   in   t h e   m e t h o d  

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

t i a l l y   f r e e   of  w a t e r   ( l e s s   t h a n   30  p a r t s   p e r   m i l l i o n  

by  w e i g h t ) ,   and  s h o u l d   p r e f e r a b l y   h a v e   a  s u l p h u r  

c o n t e n t   w h i c h   i s   l e s s   t h a n   1%,  p r e f e r a b l y   l e s s  

t h a n   0 . 3 % ,   by  w e i g h t .   Mos t   s t a n d a r d   SAE  30  p a r a f f i n i c  

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

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

l o w   w a t e r   c o n t e n t s .  

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

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

o f   t h e   o i l ,   or   in   o t h e r   w o r d s   t h e   v i s c o s i t i e s   o f  

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

same  o r d e r   as  e a c h   o t h e r ,   a t   l e a s t   o v e r   t h e   n o r m a l  

a m b i e n t   and  o p e r a t i n g   t e m p e r a t u r e   r a n g e .   P r o v i d e d   t h i s  

r equ i r emen t   can  be  met,  p h e n y l  s i l i c o n e s ,   h o m o l o g e o u s   s e r i e s  

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

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

d i m e t h y l   s i l i c o n e .   P a r t i c u l a r l y   good   r e s u l t s   h a v e  

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

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

of   300  c e n t i s t o k e s   a t   25°C  and  a  d i m e t h y l   s i l i c o n e  

f l u i d   h a v i n g   a  n o m i n a l   v i s c o s i t y   of   50  c e n t i s t o k e s  

a t   2 5 ° C .  

The  s o l v e n t ,   when  u s e d ,   i s   p r e f e r a b l y   p e r c h l o r o -  

e t h y l e n e ,   w h i c h   may  be  of   an  i n d u s t r i a l   or   a n a l y t i c a l  

g r a d e ,   b u t   o t h e r   common  a l i p h a t i c   s o l v e n t s   or  a r o m a t i c  

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

c h l o r o f o r m ,   e t h y l e n e   d i c h l o r i d e ,   t r i c h l o r e t h y l e n e ,  

b e n z e n e ,   t o l u e n e ,   x y l e n e ,   d i e t h y l   e t h e r ,   d i - i s o p r o p y l  

e t h e r ,   o r   w h i t e   s p i r i t .   To  a  l e s s e r   e x t e n t ,   c y c l o h e x a n e ,  



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

p o r t i o n   w h i c h   i s   t h e   same  as  t h e   b a s e   o i l .   In   t h e  

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

SAE  30  p a r a f f i n i c   m i n e r a l   o i l ,   t h e   c a r r i e r   o i l   i s  

p r e f e r a b l y   a  m i x t u r e   of   p a r a f f i n i c   t e c h n i c a l   w h i t e  

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

t o  t h e   b a s e   o i l ,   p r e f e r a b l y   i n   t h e   r a t i o   of   4 : 1 .  

In   p r e p a r i n g   t h e   s i l i c o n e - r i c h   c a r r i e r   t h e  

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

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

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

p o i n t   o f   t h e   s o l v e n t   i s   b e l o w   1 6 0 ° C   ( a s   i s   t h e  

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

i s   n o t   to   add   t h e   s i l i c o n e   u n t i l   t h e   c a r r i e r   o i l  

and   t h e   s o l v e n t   h a v e   b e e n   m i x e d   and   r a i s e d   to   t h e  

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

A f t e r   a l l o w i n g   t h e   o x y g e n   to   be  d r i v e n   f rom  t h e  

v e s s e l   by  t h e   b o i l i n g   s o l v e n t ,   t h e   s i l i c o n e   i s  

t h e n   i n j e c t e d   d i r e c t l y   i n t o   t h e   m i x t u r e   in   t h e  

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

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

a l l o w i n g   t h e   c o n t e n t s   to   c o o l   s l o w l y .   The  s i l i c o n e -  

r i c h  c a r r i e r   i s   p r e f e r a b l y   a d d e d   to   and   m i x e d   w i t h  

t h e  b a s e   o i l   a t   a  t e m p e r a t u r e   of   6 0 ° C ,   t h i s   s t e p   a n d  

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

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

as  m e n t i o n e d   a b o v e .  

P r e f e r a b l y   h o w e v e r ,   t h e   s t a b i l i s a t i o n   of   t h e  

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

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

m a g n e t i c   e n e r g y   f i e l d   r a t h e r   t h a n   t h e   r e l a t i v e l y  

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

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



e q u i v a l e n t   to   t h e   s i l i c o n e - r i c h   c a r r i e r s   h e r e i n b e f o r e  

d e s c r i b e d .   In  o t h e r   w o r d s   t h e   a d d i t i v e   w o u l d   c o m p r i s e ,  

by  v o l u m e ,   n o t   more   t h a n   20%  s i l i c o n e ,   n o t   more   t h a n  

40%  o i l ,   and  s o l v e n t   as  t h e   r e m a i n d e r ,   i t   b e i n g   t h e  

i n t e n t i o n   f o r   s u c h   an  a d d i t i v e   to   be  a d d e d   to   sump  
o i l   i n   an  a m o u n t   of   f r o m   1  to   5%  by  v o l u m e   of   t h e  

sump  o i l .   The  m a n u f a c t u r e   of   t h e   a d d i t i v e   w o u l d   b e  

e x a c t l y   t h e   same  as  f o r   t h e   s i l i c o n e - r i c h   c a r r i e r s  

d e s c r i b e d   e a r l i e r .   In   t h i s   c a s e   t h e   o i l   w i l l  p r e f e r a b l y  

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

an  SAE  30  p a r a f f i n i c   m i n e r a l   o i l ,   p r e f e r a b l y   in   t h e  

r a t i o   of   4  :   1.  G e n e r a l l y   i t   i s   t h o u g h t   t h a t   t h e  

s i l i c o n e   and  s o l v e n t   c o n t e n t s   w i l l   be  l e s s   f o r   a  

d i e s e l   e n g i n e   sump  o i l   a d d i t i v e   t h a n   f o r   a  p e t r o l  

e n g i n e   sump  o i l   a d d i t i v e .  

T h r e e   e x a m p l e s   i n   w h i c h   t h e   m e t h o d   in   a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n   was  c a r r i e d   o u t   to   f o rm  a  s i l i c o n e  

o i l   s u i t a b l e   f o r   u s e   a s  a   two  s t r o k e   o i l ,   an  u p p e r  

c y l i n d e r   l u b r i c a n t ,  o r  a n  e n g i n e  o i l   w i l l   now  be  d e s c r i b e d .  

E x a m p l e   I  

A  d i m e t h y l   s i l i c o n e   m i x t u r e   was  made  c o n s i s t i n g  

of   50%  d i m e t h y l   s i l i c o n e   f l u i d   o b t a i n a b l e   f rom  I C I  

as  F l l l / 5 0   ( h a v i n g   a  n o m i n a l   v i s c o s i t y   o f  5 0   c e n t i -  

s t o k e s   a t   2 5 0 C ) ,   and  50%  d i m e t h y l   s i l i c o n e   f l u i d  

o b t a i n a b l e   f rom  ICI   as  F l l l / 3 0 0   ( h a v i n g   a  n o m i n a l  

v i s c o s i t y   of   300  c e n t i s t o k e s   a t   2 5 ° C ) .   In   a d d i t i o n ,  

a  c a r r i e r   o i l   m i x t u r e   was  made  c o n s i s t i n g   o f ,  

by  v o l u m e ,   80%  p a r a f f i n i c   t e c h n i c a l   w h i t e   o i l ,   a n d  

20%  of   a  s t a n d a r d   SAE  30  p a r a f f i n i c   o i l .   T h i s  

o i l   was  o b t a i n e d   as  SAE  30  C a s t r o l   110A,   and  h a d  

a  w a t e r   c o n t e n t   l e s s   t h a n   30  p a r t s   p e r   m i l l i o n  b y  

w e i g h t ,   and  a  s u l p h u r   c o n t e n t   l e s s   t h a n   0 .3%  b y  

w e i g h t .  



o i l   c o n t a i n i n g ,  b y   v o l u m e ,   0 .2%  s i l i c o n e ,   3 . 5 %  

p e r c h l o r o e t h y l e n e ,   1 . 0 4 %   t e c h n i c a l   w h i t e   o i l ,  

and  t h e   SAE  30  p a r a f f i n i c   o i l   as  t h e   r e m a i n d e r .  

E x a m p l e   I I  

As  in   E x a m p l e   I ,   t h e   f i r s t   s t a g e   was  to   m a k e  

a  s i l i c o n e - r i c h   c a r r i e r .   T h i s   c a r r i e r   had   e x a c t l y  

t h e  s a m e   c o m p o s i t i o n   as  t h a t   in   E x a m p l e   I ,   and  a g a i n  

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

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

m i x t u r e   was  a d d e d .   In   t h i s   c a s e   h o w e v e r ,   t h e  

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

was  p l a c e d ,   a t   room  t e m p e r a t u r e ,   in   a  t e s t   t u b e  

w i t h i n   a  c o i l   c o m p r i s i n g   b e t w e e n   5 , 0 0 0   and  6 , 0 0 0  

t u r n s   of   SWG  34  c o p p e r   w i r e ,   and  t h e   c o i l   e n e r g i s e d  

by  a  28  v o l t   d / c   s u p p l y   to   g e n e r a t e   an  e l e c t r o -  

m a g n e t i c   f i e l d   w i t h i n   t h e   c o i l .   The  d i m e t h y l   s i l i c o n e  

m i x t u r e   was  t h e n   a d d e d   to  and  m i x e d   w i t h   t h e   c o n t e n t s  

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

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

t h e   f i e l d   f o r   a b o u t   5  m i n u t e s .  

A f t e r   t h a t ,   some  of   t h e   s i l i c o n e - r i c h   c a r r i e r  

so  f o r m e d   was  a d d e d   to   and   v i g o r o u s l y   m i x e d   w i t h   a  

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

s t a n d a r d   SAE  30  p a r a f f i n i c   o i l   ( o b t a i n e d   as  SAE  3 0  

C a s t r o l   1 1 0 A ) ,   t h e   s i l i c o n e - r i c h   c a r r i e r   b e i n g   a d d e d  

in   an  a m o u n t   w h i c h   was  5%  by  v o l u m e   of   t h e   t o t a l  

m i x t u r e .   In   c o n t r a s t   to   E x a m p l e   I  h o w e v e r ,   t h e  

s i l i c o n e - r i c h   c a r r i e r   was  a d d e d   to  t h e   b a s e   o i l  

a t   room  t e m p e r a t u r e   and  t h e   m i x t u r e   w a s  

s u b j e c t e d   to   t h e   same  m a g n e t i c   f i e l d   w h i c h  

was  u s e d   in   t h e   f o r m a t i o n   of   t h e   s i l i c o n e -  

r i c h   c a r r i e r .   The  m i x t u r e   was  s u b j e c t e d   to   t h e  

m a g n e t i c  f i e l d   f o r   a b o u t   5  m i n u t e s ,   and  t h e  

r e s u l t   was  a  h i g h   q u a l i t y   s i l i c o n e   o i l   h a v i n g  

t h e   same  c o m p o s i t i o n   as   t h a t   p r o d i t c e d  i n   E x a m p l e   I .  



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

E x a m p l e s   I  to   I I I ,   and  t h e s e   a r e   d e s c r i b e d   a n d  

- r e p o r t e d   as  f o l l o w s .  

T e s t   1  

Two  c l e a r   g l a s s   j a r s   w e r e   s e t   up ,   one  j a r  

c o n t a i n i n g   5 0 0 c c s   of   t h e   s i l i c o n e   o i l   p r o d u c e d  

in  E x a m p l e   I I ,   and  t h e   o t h e r   j a r   c o n t a i n i n g  

5 0 0 c c s   o f   a  s i l i c o n e   o i l   of  i d e n t i c a l   c o m p o s i t i o n  

and  m a n u f a c t u r e d   in   e x a c t l y   t h e   same  m a n n e r  

e x c e p t   t h a t   t h e   s i l i c o n e - r i c h   c a r r i e r   and   t h e  

f i n a l   m i x t u r e   w e r e   n o t   s u b j e c t e d   to   a  m a g n e t i c  

f i e l d   o r   any  o t h e r   t r e a t m e n t .   Then ,   w i t h o u t  

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

way,   t h e   n a t u r e   and  a p p e a r a n c e   of  t h e   two  o i l s  

w e r e   o b s e r v e d   o v e r   a  n u m b e r   of   d a y s .   A f t e r   t h e  

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

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

f o r   t h i n   h o r i z o n t a l   c l e a r   r e g i o n s ,  o r   s t r i a e ,  

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

s u b s t a n t i a l l y   t h e   same  u n t i l   t h e   f i f t h   day  w h e n  

l a r g e   p a r t i c l e s   ( s i l i c o n e s )   b e g a n   d e p o s i t i n g   o n  
t h e   b o t t o m   of   t h e   j a r .   By  t h e   s i x t h   day  t h e r e  

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

b o t t o m   of   t h e   j a r   and  t h e   s t r i a e   we re   more   p r o n o u n c e d ,  

t h i s   t r e n d   c o n t i n u i n g   t h r o u g h   to   t h e   n i n t h   d a y .  

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

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

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

s u s p e n s i o n ,   e x h i b i t i n g   no  s t r i a e   or  d e p o s i t i o n .  

D u r i n g   t h i s   p e r i o d   t h e   a m b i e n t   t e m p e r a t u r e   a r o u n d  

t h e   j a r s   r a n g e d  b e t w e e n   10  and  12°C,   b u t   on  t h e  

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

1 6 ° C ,   f o l l o w i n g   w h i c h   some  of  t h e   h e a v y   s i l i c o n e  



p r e s s u r e ,   and   a r e  w e l l   known  in   t h e   o i l   i n d u s t r y  

f o r   d e t e r m i n i n g   t h e   p e r f o r m a n c e   of   an  o i l .   T h e  

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

T h e s e   r e s u l t s   show  v e r y   c l e a r l y  t h a t   s i m p l y  

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

i m p o r t a n t l y   t h a t   by  m a k i n g   t h e   s i l i c o n e   o i l   i n  

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

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

T e s t   3  

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

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

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

t h e   s i l i c o n e   o i l   p r o d u c e d   i n   E x a m p l e   I  as  an  u p p e r  

c y l i n d e r   l u b r i c a n t   (15  to   30  ccs   p e r   g a l l o n   of   p e t r o l )  

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

a  sump  and   g e a r   b o x   o i l   a d d i t i v e   ( 5 c c s   p e r   p i n t ) ,  

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

p e r i o d   o f   a b o u t   s e v e n   m o n t h s .   In   t h e   f i r s t   m o t o r  

c a r ,   a  VW  G o l f ,   t h e   a v e r a g e   p e t r o l   c o n s u m p t i o n   b e f o r e  



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

s y n t h e t i c   t w o  s t r o k e   o i l   t h e   r e d u c t i o n   in   t h e  

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

60  m i c r o n s ,   and  in  t h e   c a s e   of   a n o t h e r   c o m m e r c i a l l y  

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

was  25  m i c r o n s ,   b o t h   v e r y   l a r g e   a m o u n t s   of  w e a r  

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

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

in   e a c h   c a s e ,   a l t h o u g h   in   g e n e r a l   t h e   e n g i n e   w a s  

f a i r l y   c l e a n   a p a r t   f rom  l i g h t   c a r b o n   s t r e a k s   on  t h e  

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

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

in   E x a m p l e   I  as  t h e   two  s t r o k e   o i l ,   no  r e d u c t i o n   i n  

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

m e a s u r e d ,   i n d i c a t i n g   z e r o   w e a r   o v e r   t h e   d u r a t i o n   o f  

t h e   t e s t .   F u r t h e r m o r e   t h e r e   a p p e a r e d   a  b r i g h t   m i r r o r  

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

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

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

was  a  u n i f o r m   g r e y   c o l o u r ,   w h i c h   i s   g o o d .  

T e s t   5 

The  2 1 c c   O h i s s o n  a n d   R i c e   two  s t r o k e   e n g i n e  

was  r u n   p o w e r i n g  t h e   Champ  g e n e r a t o r ,   and  t he   e n g i n e  

s u r f a c e   t e m p e r a t u r e   was  m e a s u r e d   a t   d i f f e r e n t  

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

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

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

two  s t r o k e   o i l s   in   t h e   p e t r o l   u s e d   to   f u e l   t h e  

e n g i n e   (2%  o i l   in   t h e   m i x t u r e ) ,   and  t h e   r e s u l t s  

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

e n g i n e   s u r f a c e   t e m p e r a t u r e   ( d e g r e e s   c e n t i g r a d e )  

a g a i n s t   g e n e r a t o r   p o w e r   o u t p u t   ( c u r r e n t   in   a m p s ) .  

I t   was  f o u n d   t h a t   t h e   e n g i n e   w o u l d   o f t e n   run   a t  



d u r i n g   i t s   m a n u f a c t u r e .  

In   t h e   g r a p h   of   F i g u r e   3,  t h e   c u r v e  x - x  

r e p r e s e n t s   a  f u e l   c o n t a i n i n g   2%  o f   a  c o m m e r c i a l l y  

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

t h o s e   u s e d   i n   t h e   t e s t s   o f   F i g u r e   1 ;  

t h e   c u r v e  @ - @   r e p r e s e n t s   a  f u e l   c o n t a i n i n g   2% 

of   a  two  s t r o k e   s i l i c o n e   o i l   i n   a c c o r d a n c e   w i t h   t h e  

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

of   t h e   two  o i l s   u s e d   i n   t h e   t e s t s   o f   F i g u r e   2;  a n d ,  

t h e   c u r v e  @ - @   r e p r e s e n t s   a  f u e l   c o n t a i n i n g   2% 

of   a  two  s t r o k e   s i l i c o n e  o i l   w h i c h   i s   t h e   same  a s  

t h a t   r e p r e s e n t e d   b y  @ - @   i n   F i g u r e   2  e x c e p t   t h a t   t h e  

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

0 .2%  o f   an  a l i p h a t i c   c h l o r i n a t e d   wax  ( o b t a i n e d   f r o m  

I C I   as   C e r e c l o r   4 2 ) .  

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

was  1 1 ° C .   As  can   b e  s e e n   f r o m   t h e   g r a p h   t h e   e n g i n e  

t e m p e r a t u r e s   a t   r e l a t i v e l y   low  l o a d s   w e r e   much  t h e  

same  f o r   t h e   s y n t h e t i c   o i l   and   t h e   s i l i c o n e   o i l  

m i x t u r e ,   b u t   a t   h i g h e r   l o a d s   w e r e   much  t h e   same  f o r  

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

p r o d u c e   maximum  p o w e r .   When  r u n   u s i n g   t h e   s i l i c o n e  

o i l   c o n t a i n i n g   C e r e c l o r   42  t h e   e n g i n e   r a n   v e r y  
c o o l   a t   low  l o a d s ,   p e r h a p s   t o o   c o o l   s i n c e   a  f l u f f y  

d e p o s i t   was  f o u n d   on  t h e   s p a r k i n g   p l u g .   In   a l l   o t h e r  

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

i n v e n t i o n   t h e   s p a r k i n g   p l u g   e n d e d   i n   v e r y   g o o d  

c o n d i t i o n ,   b e i n g   a  m a t t   g r e y   c o l o u r   w i t h   no  d e p o s i t s .  

In   g e n e r a l   h o w e v e r ,   t h e   r e d u c t i o n   of   t h e   o p e r a t i n g  

t e m p e r a t u r e   of   an  e n g i n e ,   w h i c h   t h e   u s e   of  s i l i c o n e  

two  s t r o k e   o i l s   p r o d u c e d   i n   a c c o r d a n c e   w i t h   t h e  

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

t e n d s   to   be  l e s s   w e a r   i n   t h e   e n g i n e   and   t h e r e   i s   l e s s  



1.  A  m e t h o d   of   m a k i n g   a  s i l i c o n e   o i l ,   in   w h i c h  

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

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

i m p r o v e d   by  s u b j e c t i n g   t h e   m i x t u r e   to   an  e n e r g y  
f i e l d   w h i c h   i s   t h e r m a l   a n d / o r   e l e c t r o m a g n e t i c   i n  

n a t u r e .  

2.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1,  in   w h i c h  

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

c o n t e n t   of   l e s s   t h a n   30  p a r t s   p e r   m i l l i o n   by  w e i g h t  

and  a  s u l p h u r   c o n t e n t   of   l e s s   t h a n   1%  by  w e i g h t .  

3.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1  or   c l a i m   2 ,  

in   w h i c h   t h e   s i l i c o n e   i s   a  d i m e t h y l   s i l i c o n e  

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

m a t c h e s   t h a t   of   t h e   o i l .  

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

t o   3,  i n   w h i c h   t h e   s u s p e n s i o n   i s   f o r m e d   by  m i x i n g  

t o g e t h e r   t h e   s i l i c o n e ,   t h e   o i l ,   and  a  s o l v e n t   i n  

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

5.  A  m e t h o d   a c c o r d i n g   to   c l a i m   4,  in   w h i c h   t h e  

s i l i c o n e   o i l   p r o d u c e d  i s   i n t e n d e d   f o r   u s e   as  a n  

e n g i n e   sump  o i l ,   a  two  s t r o k e   o i l ,   or   an  u p p e r  

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

more   t h a n  1 %   s i l i c o n e ,   n o t   more   t h a n   4%  s o l v e n t ,  

and  o i l   as  t h e   r e m a i n d e r .  



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

o i l   and  h e a t e d   t o   b e t w e e n   100°C  and   160°C  i n   t h e  

a b s e n c e   of   o x y g e n   to   f o rm  a  s i l i c o n e - r i c h   c a r r i e r  

c o m p r i s i n g ,   by  v o l u m e ,   n o t   more   t h a n   20%  s i l i c o n e ,  

n o t   more   t h a n   40%  c a r r i e r   o i l ,   and   s o l v e n t   as  t h e  

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

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

t u r e   b e t w e e n   25°C  and   125°C  and   t h e   m i x t u r e ,  w h i c h  

f o r m s   t h e   s i l i c o n e   o i l ,   a l l o w e d   t o   c o o l   in   t h e  

a b s e n c e   of   o x y g e n .  

13.   A  m e t h o d   a c c o r d i n g   to   c l a i m   12,   in   w h i c h  

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

w i t h   t h e   c a r r i e r   o i l   to   a t   l e a s t   127°C   b e f o r e   t h e  

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

t h e   s i l i c o n e - r i c h   c a r r i e r .  

14.   A  m e t h o d   a c c o r d i n g   to   c l a i m   12  or  c l a i m   1 3 ,  

in   w h i c h   t h e   s i l i c o n e - r i c h   c a r r i e r   i s   a d d e d   to   t h e  

b a s e   o i l   a t   a  t e m p e r a t u r e   of   6 0 ° C .  

15.   A  m e t h o d   a c c o r d i n g   to   c l a i m   9  or  a n y  o n e  
o f  c l a i m s   12  to   14 ,   i n   w h i c h   t h e   s i l i c o n e - r i c h  

c a r r i e r   c o m p r i s e s   4%  s i l i c o n e ,   26%  c a r r i e r   o i l ,  

and  70%  s o l v e n t ,   and   i s   a d d e d   to   t h e   b a s e   o i l  i n  

an  a m o u n t   w h i c h   i s   5%  by  v o l u m e   of   t h e   m i x t u r e   t h e r e o f .  

16.   A  m e t h o d   a c c o r d i n g   to   any   one  of   c l a i m s  

9  to   15,   i n   w h i c h   t h e   b a s e   o i l   i s   an  SAE  30  p a r a f f i n i c  

m i n e r a l   o i l   h a v i n g   a  w a t e r   c o n t e n t   o f   l e s s   t h a n  

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

of   l e s s   t h a n   1%  by  w e i g h t ,   and   t h e  c a r r i e r   o i l   i s   a  

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

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

17.   A  m e t h o d   a c c o r d i n g   to   c l a i m   16,  in   w h i c h  

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

8 0 % , b y   v o l u m e , o f t h e   c a r r i e r   o i l .  
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