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@  Methanol  automotive  fuel. 

A  composition  for  use  as  a  gasoline  substitute.  The 
composition  includes  either  ethanol  or  methanol  and  an 
alkyl  peroxide. 



B a c k g r o u n d   of  t he   I n v e n t i o n  

With  t he   w o r l d ' s   s u p p l y   of  p e t r o l e u m   d i m i n i s h i n g ,   m u c h  

e m p h a s i s   has   been   p l a c e d   on  f i n d i n g   s u b s t i t u t e s   fo r   f u e l s   such  a s  

g a s o l i n e   which   a re   d e r i v e d   from  p e t r o l e u m .   For  e x a m p l e ,   a  c o m -  

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

has  been   w i d e l y   h e r a l d e d   b e c a u s e   i t   l o w e r s   t he   amount  of  g a s o l i n e  

r e q u i r e d   to  run  an  i n t e r n a l   c o m b u s t i o n   e n g i n e .   Of  c o u r s e ,   g a s o -  

h o l   c o n t a i n s   a  l a r g e   amount   of  g a s o l i n e   (90%).   I t   wou ld ,   o f  

c o u r s e ,   be  d e s i r a b l e   to  f i n d   a  s u b s t i t u t e   fo r   g a s o l i n e   which   d o e s  

not   employ  any  p e t r o l e u m   d e r i v a t i v e s   at   a l l .   The  use  of  s t r a i g h t  

e t h a n o l   as  an  e n g i n e   f u e l   has  been  e x p l o r e d .   This   a p p r o a c h ,  

h o w e v e r ,   s u f f e r s   from  a  number  of  d e f i c i e n c i e s ,   one  of  which   i s  

t h a t   the   p r i n c i p a l   s o u r c e   of  e t h a n o l   is   g r a i n   which   would  o t h e r -  

w i se   be  d i r e c t e d   to  food  p r o d u c t s .   Of  c o u r s e ,   i f   the   e f f i c i e n c y  

of  e t h a n o l   c o u l d   be  i m p r o v e d ,   i t s   use  would  be  more  a t t r a c t i v e .  

I t   would ,   of  c o u r s e ,   be  h i g h l y   d e s i r a b l e   to  u t i l i z e  

c o a l   as  a  f u e l   fo r   p o w e r i n g   a u t o m o b i l e s   and  o t h e r   v e h i c l e s .   One 

method  s u g g e s t e d   f o r   u t i l i z i n g   c o a l   as  a  f u e l   fo r   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 n v o l v e s   c o n v e r t i n g   the   c o a l   to  m e t h a n o l .   A 

s u g g e s t e d   use  fo r   m e t h a n o l   is  to  add  i t   to  g a s o l i n e   to  make  a  

f u e l   s i m i l a r   to  g a s o h o l .   As  an  a d d i t i v e   or  e x t e n d e r   for   g a s o -  

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

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

even  a  s m a l l   q u a n t i t y   of  w a t e r   g e t s   i n t o   an  a u t o m o b i l e   t a n k ,   a  

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

f a l l   to  t h e   b o t t o m   of  the   t a n k ,   ge t   i n t o   t he   e n g i n e   and  s t a l l   i t .  

The  use  of  s t r a i g h t   m e t h a n o l   as  a  f u e l   has  b e e n  

s u g g e s t e d .   With  minor   m o d i f i c a t i o n s   to  t he   e n g i n e ,   such  a s  



r a i s i n g   t h e   e n g i n e ' s   c o m p r e s s i o n   r a t i o   and  a d d i n g   a  H e a t i n g  

s y s t e m   f o r   co ld   s t a r t s ,   an  a u t o m o b i l e   can  run  on  s t r a i g h t   m e t h a -  

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

g a l l o n   as  c o n v e n t i o n a l   g a s o l i n e .   In  c o n n e c t i o n   w i t h   t h e  

f o r e g o i n g ,   t he   h e a t   of  c o m b u s t i o n   f i g u r e s   fo r   g a s o l i n e   and  m e t h a  

nol   a p p e a r   b e l o w :  

G a s o l i n e :   10 .5   k i l o c a l o r i e s   pe r   g r a m  

M e t h a n o l :   4 .7   k i l o c a l o r i e s   p e r   g r a m  

The  s i g n i f i c a n c e   of  t he   f o r e g o i n g   is  t h a t   s t u d i e s   a n t i  

c i p a t e   t h a t   t he   p r i c e   a t   the   p l a n t   g a t e   fo r   c o n v e r t i n g   c o a l   t o  

m e t h a n o l   i s   a b o u t   55-65%  of  t he   r e t a i l   p r i c e   of  g a s o l i n e .   T h u s ,  

u n l e s s   t h e   c o m b u s t i o n   c h a r a c t e r i s t i c s   of  m e t h a n o l   is   somehow 

i m p r o v e d ,   i t   would   no t   be  c o m p e t i t i v e   w i t h   g a s o l i n e   as  i t   is  p r e  

s e n t l y   p r i c e d .   I t   wou ld ,   of  c o u r s e ,  b e   h i g h l y   d e s i r a b l e   t o  

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

would   be  e c o n o m i c a l   to  use  m e t h a n o l   as  a  s u b s t i t u t e   f o r   g a s o l i n e .  

Of  c o u r s e ,   i t   s h o u l d   a l s o   be  n o t e d   t h a t   in  a d d i t i o n   to  p r o d u c i n g  

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

f o r e s t   and  farm  w a s t e s   such  as  wood  c h i p s ,   g a r b a g e ,   p l a n t   s t o c k s  

and  m a n u r e .  

Summary  of   t he   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 he   p r o p e r -  

t i e s   of  m e t h a n o l   and  e t h a n o l   (or  o t h e r   l ower   a l c o h o l s )   as  a  f u e l  

f o r   an  i n t e r n a l   c o m b u s t i o n   e n g i n e   a re   g r e a t l y   improved   by  a n  

a d d i t i v e   wh ich   is   an  a l k y l   p e r o x i d e .   A c c o r d i n g l y ,   an  o b j e c t   o f  

t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e   a  m e t h a n o l   or  e t h a n o l   ( a n d  

o t h e r   l o w e r   a l c o h o l s )   b a s e d   f u e l   which   can  be  u t i l i z e d   as  a  

s u b s t i t u t e   in   w h o l e   or  in   p a r t   fo r   g a s o l i n e   as  a  f u e l   f o r   a n  

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



B r i e f   D e s c r i p t i o n   of  the   D r a w i n g  

The  s o l e   f i g u r e   of  the   d r a w i n g   i s   a  g r aph   s h o w i n g  

i n c r e a s e   in  m i l e s   pe r   g a l l o n   v e r s u s   p e r c e n t   of  DTBP  by  v o l u m e .  

D e s c r i p t i o n   of  t he   P r e f e r r e d   E m b o d i m e n t s  

At  t he   o u t s e t ,   the   p r e s e n t   i n v e n t i o n   is  d e s c r i b e d   i n  

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

f o l l o w i n g .   In  i t s   b r o a d e s t   o v e r a l l  a s p e c t ,   t he   p r e s e n t   i n v e n t i o n  

is   a  f u e l   c o m p o s i t i o n   fo r   an  i n t e r n a l   c o m b u s t i o n   e n g i n e .   I t  

i n c l u d e s   m e t h a n o l   or  e t h a n o l   or  o t h e r   l ower   a l c o h o l s   and  an  a d d i -  

t i v e .   The  f u e l   c o m p o s i t i o n   may  be   u t i l i z e d   d i r e c t l y   as  a  f u e l  

f o r   a  t y p i c a l   g a s o l i n e   e n g i n e   or  i t   may  be  mixed  w i th   g a s o l i n e   i n  

any  p r o p o r t i o n   fo r   use  in  such  e n g i n e s .  

The  a d d i t i v e   i t s e l f   is   an  a l k y l   p e r o x i d e .   The  p r e -  

f e r r e d   a l k y l   p e r o x i d e   is   a  d i t e r t i a r y   a l k y l   p e r o x i d e   of  t h e  

g e n e r a l   f o r m u l a :  

where   R1  t h r o u g h   R6  a re   l ower   a l k y l   r a d i c a l s .  

The  most   p r e f e r r e d   a d d i t i v e   is   d i - t - b u t y l   p e r o x i d e   o f  

the   f o r m u l a :  

T e r t i a r y   a l k y l   h y d r o p e r o x i d e s   h a v i n g   the   f o l l o w i n g  

f o r m u l a   may  a l s o   be  u s e d :  



where   Rl  to   R3  a r e   l ower   a l k y l   r a d i c a l s .  

The  p r e f e r r e d   a l k y l   h y d r o p e r o x i d e   i s   t - b u t y l   h y d r o -  

p e r o x i d e   of  t h e   f o r m u l a :  

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 ,   i t   has   b e e n  

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

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

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

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

c o m b u s t i o n   c h a r a c t e r i s t i c s   which   can  p r o d u c e   a u t o - i g n i t i o n   a n d  

a c c o m p a n y i n g   k n o c k i n g   in  a  c o n v e n t i o n a l   g a s o l i n e   e n g i n e .   T h i s  

p r o b l e m ,   of   c o u r s e ,   can  be  o v e r c o m e   by  e n g i n e   d e s i g n .   H o w e v e r ,  

to   o v e r c o m e   t h i s   p r o b l e m   w i t h   e x i s t i n g   e n g i n e s ,   i t   has   b e e n  

d i s c o v e r e d   t h a t   a  q u a n t i t y   of  w a t e r   and  i s o p r o p a n o l   when  added   t o  

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

f o r   c o n v e n t i o n a l   p e t r o l e u m   f u e l s   or  mixed  w i t h   them  as  a n  

e x t e n d e r   w i t h o u t   p r o d u c i n g   a u t o - i g n i t i o n   or  k n o c k i n g .  

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

w a t e r - m e t h a n o l   m i x t u r e s .  

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

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

g a s o h o l .  



Thus ,   the   f u e l   c o m p o s i t i o n   of  t he   p r e s e n t   i n v e n t i o n   i s  

a  m i x t u r e   of  m e t h a n o l   a n d / o r   e t h a n o l   and  a  p e r o x i d e ,   b u t   may  c o n -  

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

p e r f o r m a n c e   of  the   f u e l .  

The  use  of  p e r o x i d e s   as  a d d i t i v e s   fo r   f u e l   has   b e e n  

s u g g e s t e d .   For  e x a m p l e ,   U.S.  P a t e n t   No.  1 , 7 6 6 , 5 0 1   to  B u e r k  

e n t i t l e d   " L i q u i d   C o m b u s t i b l e "   d i s c l o s e s   a d d i n g   p e r o x i d e s   i n  

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

U.S .   P a t e n t   No.  3 , 1 0 8 , 8 6 4   to   B a r u s c h   e n t i t l e d   " E n g i n e  

S t a r t i n g   F l u i d "   d e s c r i b e s   the   m i x t u r e   of  l a r g e   q u a n t i t i e s   o f  

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

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

U.S.   P a t e n t   Nos.  2 , 0 1 1 , 2 9 7   to  Moser  e n t i t l e d   " P r o c e s s  

fo r   P r e p a r i n g   Motor  F u e l " ;   2 , 0 9 2 , 3 2 2   to  Moser  e n t i t l e d   " P r o c e s s  

fo r   t he   P r o d u c t i o n   of  O r g a n i c   P e r o x i d e s " ;   2 , 0 9 3 , 0 0 8   to  E g e r t o n  

e n t i t l e d   "Fue l   fo r   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 " ;   2 , 1 0 7 , 0 5 9   t o  

Moser  e n t i t l e d   "Motor   Fue l   C o m p o s i t i o n " ;   2 , 1 7 4 , 6 8 0   to  B a d e r t s c h e r  

e t   a l .   e n t i t l e d   " D i e s e l   F u e l " ;   2 , 2 4 0 , 1 4 5   to   Moser  e n t i t l e d   " M o t o r  

Fue l   C o m p o s i t i o n "   and  2 , 8 9 1 , 8 5 1   to  B a i l e y   et   a l .   e n t i t l e d   " F u e l  

fo r   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 "   d i s c l o s e   the   use  of  p e r o x i d e s   a s  

a d d i t i v e s   to  d i e s e l   f u e l s .  

U .S .   P a t e n t   No.  2 , 6 9 6 , 8 0 6   to   M i n g l e ,   J r .   e n t i t l e d  

"Removal   of  C o m b u s t i o n   Chamber  D e p o s i t s   in  S p a r k - I g n i t i o n  

E n g i n e s "  d i s c l o s e s   a d d i n g   a  p e r o x i d e   to  a  f u e l   for   r e m o v i n g   d e p o -  

s i t s   in  s p a r k - i g n i t i o n   e n g i n e s .  

U.S.   P a t e n t   No.  3 , 8 6 9 , 2 6 2   to  M a y e r h o f f e r   et   a l .  

e n t i t l e d   " F u e l   and  A d d i t i v e   fo r   t he   P r o d u c t i o n   T h e r e o f "   i s  



i l l u s t r a t i v e   of  a  l a r g e   number  of  p a t e n t s   d i s c l o s i n g   the   use  o f  

i s o p r o p a n o l   in  g a s o l i n e .  

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 he   f u e l   com-  

p o s i t i o n   p r e f e r a b l y   c o n t a i n s   a b o u t   1 .5-6%  p e r o x i d e   w i t h   t h e  

b a l a n c e   b e i n g   s u b s t a n t i a l l y   m e t h a n o l .   As  used   t h r o u g h o u t   t h i s  

s p e c i f i c a t i o n   and  c l a i m s ,   a l l   p e r c e n t a g e s   a re   by  volume  a t   r o o m  

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

o t h e r   a d d i t i v e s   may  be  added .   The  c o m p o s i t i o n   may  be  u s e d  

s t r a i g h t   or  mixed  w i t h   g a s o l i n e   in  any  p r o p o r t i o n .   Also ,   a l l   o r  

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

i m p r o v e d   f u e l .  

In  a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n ,   che  f o l l o w i n g  

t e s t s   were  run  u s i n g   a  1973  L i n c o l n   C o n t i n e n t a l .   The  s e r i e s   o f  

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

m e t h a n o l ,   p l u s   a  minor   a d j u s t m e n t   in  the   c a r b u r e t o r ,   e l i m i n a t e s  

t h e   p r o b l e m s   of  m e t h a n o l - g a s o l i n e   m i x t u r e s .  

1.  M i l e a g e  

A  d i - t e r t i a r y   a l k y l   p e r o x i d e   ( s p e c i f i c a l l y   d i - t e r t i a r y  

b u t y l   p e r o x i d e )   and  m e t h a n o l   was  b l e n d e d .   A  m i x t u r e   of  10% 

p e r o x i d e   and  90%  m e t h a n o l   was  q u i t e   e f f i c i e n t   bu t   i t   was  f o u n d  

t h a t   a  15%-85%  m i x t u r e   was  a  more  opt imum  r a t i o .   The  v i s c o s i t y  

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

c h a n g e   in  t h e   s i z e   of  t he   L i n c o l n   c a r b u r e t o r   j e t s   from  6 1  

t h o u s a n d t h s   to  69  t h o u s a n d t h s .   With  t h i s   s i z e   j e t   the   p e r o x i d e  

m i x t u r e   f l o w s   f r e e l y   t h r o u g h   the   c a r b u r e t o r .   This   was  t he   o n l y  

m o d i f i c a t i o n   made  on  t he   L i n c o l n   fo r   a l l   e x p e r i m e n t s .  

A u g u s t   12,  1 9 7 9  -   Drove  the   L i n c o l n   120 .8   m i l e s   u s i n g  

10 .3   g a l l o n s   of   r e g u l a r   89  o c t a n e   g a s o l i n e ,   g i v i n g   a  m i l e a g e   o f  

1 1 . 7 3   m i l e s   p e r   g a l l o n .  



A u g u s t   30,  1 9 7 9  -   Drove  104 .5   m i l e s   u s i n g   9  g a l l o n s   o f  

a  50-50  b l e n d   of  m e t h a n o l   8 5 - p e r o x i d e   15  w i t h   r e g u l a r   89  o c t a n e  

g a s o l i n e ,   g i v i n g   a  m i l e a g e   of  11 .61   m i l e s   per   g a l l o n .  

Both  t e s t s   were  run  under   s i m i l a r   c o n d i t i o n s   i n d i c a t i n g  

t h a t   t he   m i x t u r e   had  a p p r o x i m a t e l y   the   same  m i l e a g e   as  g a s o l i n e .  

2.  S e p a r a t i o n   of  the   M i x t u r e   w i t h   W a t e r  

S e p t e m b e r   21,  1 9 7 9  -   Added  3  oz .   of  w a t e r   to  1  g a l l o n  

of  a  50-50  b l e n d   of  m e t h a n o l   85,  p e r o x i d e   15  w i t h   93  o c t a n e   n o  

l e a d   g a s o l i n e .   The  w a t e r   s e p a r a t e d   the   m i x t u r e   i n t o   2  l a y e r s .  

U n e x p e c t e d l y   t he   p e r o x i d e ,   a l t h o u g h   more  s o l u b l e   in  g a s o l i n e ,  

s t a y e d   w i t h   t he   m e t h a n o l   and  w a t e r .   The  m i x t u r e ,   in  i t s  

s e p a r a t e d   form,  was  t hen   added  to  the   t e s t   t ank   i n s t a l l e d   in  t h e  

L i n c o l n .   The  L i n c o l n ,   t a k e n   out  on  the   r o a d ,   ran  p e r f e c t l y   w i t h  

the   s e p a r a t e d   m i x t u r e .   The  L i n c o l n   a l s o   ran   p e r f e c t l y   w i th   a  

m i x t u r e   of  m e t h a n o l   and  p e r o x i d e   w i th   w a t e r ,   bu t   no  g a s o l i n e .  

3.  Cold  S t a r t  

The  a d d i t i o n   of  d i - t e r t i a r y   b u t y l   p e r o x i d e   to  m e t h a n o l  

s t a r t s   a  c o l d   mo to r   more  e a s i l y   t han   does   s t r a i g h t   m e t h a n o l .  

Th i s   t e s t   is   m e r e l y   i n d i c a t i v e   and  no t   c o n c l u s i v e   s i n c e   i t   w a s  

done  in  warm  F l o r i d a   w e a t h e r .  

4.  E m i s s i o n s  

The  e m i s s i o n s   from  the  L i n c o l n   were  t e s t e d   S e p t e m b e r  

21,  1979  w i t h   t he   f o l l o w i n g   r e s u l t s :  

( P r e s e n t   G o v e r n m e n t   S p e c i f i c a t i o n s ,   at   i d l i n g   s p e e d :  

l e s s   t h a n   400  P .P .M.   H y d r o c a r b o n s  

l e s s   t h a n   2%  Carbon  M o n o x i d e )  



M e t h a n o l   P e r o x i d e   85-15  m i x t u r e :  

60  P .P .M.   H y d r o c a r b o n s  

0.1%  Carbon  M o n o x i d e  

Compare:   Texaco   no  l e a d   87  o c t a n e   g a s :  

250  P .P .M.   H y d r o c a r b o n s  

10%  Carbon  M o n o x i d e  

Amoco  no  l e a d   h i - t e s t   93  o c t a n e   g a s :  

180  P .P .M.   H y d r o c a r b o n s  

7%  Carbon  M o n o x i d e  

50 /50   m i x t u r e   of  Amoco  no  l e a d   h i - t e s t   93  o c t a n e   gas  w i t h   8 5 - 1 5  

M e t h a n o l - P e r o x i d e   m i x t u r e :  

100  P .P .M.   H y d r o c a r b o n s  

2.6%  Carbon  M o n o x i d e  

Many  t e s t s   were  run  w i t h   the   L i n c o l n .   There   was  n o  

n o t i c e a b l e   d i f f e r e n c e   wi th   g a s k e t s   or  h o s e s .  

A l t h o u g h   the   d i - t e r t i a r y   a l k y l   p e r o x i d e s   a re   among  t h e  

most   s t a b l e   of  a l l   the   c o m m e r c i a l l y   a v a i l a b l e   o r g a n i c   p e r o x i d e s ,  

t h e   s t a b i l i t y   of  a  m e t h a n o l - p e r o x i d e   m i x t u r e   ove r   a  long  p e r i o d  

of   t ime   was  a  c o n c e r n .   One  g a l l o n   o f  m e t h a n o l   8 5 - d i t e r t i a r y  

b u t y l   p e r o x i d e   15  m i x u t r e   was  b l e n d e d   in  a  t i n   can  on  May  1 7 ,  

1977,   and  s t o r e d   u n t i l   S e p t e m b e r   22,  1979.   In  the   t e s t   t a n k   o n  

t he   L i n c o l n ,   i t   gave  a p p r o x i m a t e l y   i d e n t i c a l   m i l e a g e   as  t he   same  

q u a n t i t y   of  newly  b l e n d e d   m i x t u r e .   On  the   same  day,   S e p t e m b e r  

22,  1979,   t h e   same  q u a n t i t y   of  s t r a i g h t   m e t h a n o l   y i e l d e d   1/2  t h e  

m i l e a g e   of   above   o ld   and  new  m i x t u r e s .  

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 he   f o l l o w i n g  

n o n - l i m i t i n g   e x a m p l e s .  



E x p e r i m e n t s   18(B)  and  1 8 ( C )  

Here  is   d e m o n s t r a t e d   the   f a c t   t h a t   by  a d m i x t u r e   of  d i - t - b u t y l  

p e r o x i d e   and  m e t h a n o l   ( r a t i o   15 /85   by  v o l u m e ) ,   m i l e a g e   i s  

i n c r e a s e d   by  61%  o v e r   t h a t   of  b u r n i n g   m e t h a n o l   a l o n e   ( 5 . 9 6   mpg 

v e r s u s   9 .60   mpg)  

E x p e r i m e n t s   16  and  1 8 ( H )  

The  d a t a   in  t h e s e   two  e x p e r i m e n t s   would  s u g g e s t   t h a t   g a s o l i n e  

d i l u t e d   50%  w i t h   a  45/5   m i x t u r e   of  m e t h a n o l   and  DTBP  w i l l   g i v e  

a b o u t   91%  of  t he   m i l e a g e   p r o d u c e d   by  g a s o l i n e   a l o n e .  

E x p e r i m e n t s   17(B)  and  1 8 ( C )  

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

an  80 /20   or  75 /25   mix  of  m e t h a n o l / D T B P   m i g h t   g i v e   b e t t e r   m i l e a g e  

t h a n   an  85 /15   m i x t u r e .  





In  a d d i t i o n   to  the   f o r e g o i n g   t e s t s   which   were  p e r f o r m e d  

on  an  a c t u a l   a u t o m o b i l e ,   e a r l i e r   t e s t s   were   p e r f o r m e d   on  a  s m a l l  

m o t o r .   The  d e t a i l s   of  t h e s e   t e s t s   a p p e a r   b e l o w :  

MOTOR:  K o h l e r ,   Model  K91,  c a s t   i r o n ,   a i r - c o o l e d ,   4  c y c l e s ,   B o r e  

2  3 / 8 " ,   S t r o k e   2",  D i s p l a c e m e n t   8 .86   cu.   i n . ,   Spark   p lug   g a p  

s e t t i n g   .025  i n . ,   b r e a k e r   p o i n t   gap  .020  i n . ,   Horse   power   r a t i n g  

4  HP. 

E n g i n e   e q u i p p e d   w i th   hand  b r a k e   ( w i t h   c r u d e   s p r i n g  

b a l a n c e   g u a g e ) .   T h r o t t l e   s e t t i n g   at   a p p r o x i m a t e l y   4 , 0 0 0   rpm  w i t h  

no  l o a d .   A t t e m p t e d   to  run  a l l   m i x t u r e s   as  nea r   2 ,500   rpm  a s  

p o s s i b l e   u s i n g   hand  b r a k e   to  slow  m o t o r .  

E x p e r i m e n t   #1:  Ran  5  oz.  Texaco   no  l e a d   g a s o l i n e ,   r e p o r t e d   to  b e  

a p p r o x i m a t e l y   91  o c t a n e .   Speed  2 , 5 0 0   rpm,  Brake  p r e s s u r e   3  l b s . ,  

Time  12  1/3  m i n u t e s .  

E x p e r i m e n t   #2:  Ran  m i x t u r e   4  1/2  oz.   m e t h a n o l   and  1/2  oz.   d i -  

t e r t i a r y   b u t y l   p e r o x i d e .   Speed  2 , 7 0 0   rpm,  Brake   3  l b s . ,   Time  14  

m i n u t e s .  

E x p e r i m e n t   #3:  Ran  4  1 /4   oz.   m e t h a n o l   and  3/4  oz.   d i - t e r t i a r y  

b u t y l   p e r o x i d e .   Speed  2 ,700   rpm,  Brake   3  l b s . ,   Time  15  1 / 4  

m i n u t e s .  

E x p e r i m e n t   #4:  Ran  4  1/2  oz.   m e t h a n o l   and  1/2  oz.   Cumene  h y d r o -  

p e r o x i d e .   Speed  2 ,700   rpm,  Brake  3  l b s . ,   Time  17  3/4  m i n u t e s .  

( O b j e c t i o n a b l e   swee t   odor   from  e x h a u s t )  

E x p e r i m e n t   #5:  Ran  4  3/4  oz.   of  #2  m i x t u r e   and  1/4  oz.   w a t e r .  

Speed  2 , 0 0 0   rpm,  Brake   3  l b s . ,   Time  18  3/4  m i n u t e s .   (had  to  r u n  

l e a n e r   m i x t u r e   w i t h   t h r o t t l e   a d j u s t m e n t )  



E x p e r i m e n t   #6:  Ran  5  oz.   m e t h a n o l   w i t h   t h r o t t l e   a d j u s t m e n t   o f  

#5.  Speed  2 ,600   rpm,  Brake   3  l b s . ,   Time  10  3/4  m i n u t e s .  

The  f o l l o w i n g   e x p e r i m e n t s   were  run  a t   h i g h e r   speed   w i t h  

t h r o t t l e   open  more  and  b r a k e   used   to  b r i n g   s p e e d   to  a p p r o x i m a t e l y  

3 , 2 0 0   r p m .  

E x p e r i m e n t   #10:  Ran  4  1 /2   oz.   190  p r o o f   g r a i n   a l c o h o l   and  1 / 2  

oz .   d i - t e r t i a r y   b u t y l   p e r o x i d e .   Speed  3 ,200   rpm,  B rake   3  1 / 2  

l b s . ,   Time  7  1 /2   m i n u t e s .  

E x p e r i m e n t   #12:  Ran  5  oz.  Texaco   no  l e a d   gas .   Speed  3 ,200   r p m ,  

B r a k e   9  l b s . ,   Time  6  m i n u t e s .   (Blue   smoke  e m i s s i o n   v i s i b l e . )  

E x p e r i m e n t   #13:  Ran  5  oz.   m e t h a n o l ,   open  t h r o t t l e   to  a l m o s t  

maximum  to  o b t a i n   n e a r l y   same  speed   w i t h   g r e a t e r   b r a k e   p r e s s u r e .  

Speed   3 ,000   rpm,  Brake   7  1/2  l b s . ,   Time  5  m i n u t e s .  

More  r e c e n t   t e s t s   run  on  a  G e n e r a l   M o t o r ' s   C h e v r o l e t  

C i t a t i o n   have   i n d i c a t e d   t h a t   the   most   d r a m a t i c   i n c r e a s e   in  m i l e s  

p e r   g a l l o n   f o r   d i - t - b u t y l   p e r o x i d e   (DTBP)  and  m e t h a n o l   o c c u r   w i t h  

b e t w e e n   1 .5 -6%  by  volume  DTBP  w i t h   even  n e g l i g i b l e   amoun t s   b e i n g  

e f f e c t i v e .   As  is  shown  in  t he   s o l e   f i g u r e   of  t he   d r a w i n g   a t   1% 

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

g a l l o n .   With  b e t w e e n   1 .5-6%  DTBP  the   i n c r e a s e   was  b e t w e e n   a b o u t  

s i x   to   s e v e n   m i l e s   pe r   g a l l o n .   In  the   d r a w i n g   t h e   X ' s   r e p r e s e n t  

a c t u a l   m e a s u r e m e n t s   and  t h e   0 ' s   a re   an  e x t r a p o l a t i o n   of  t h e  

L i n c o l n   r e s u l t s   a p p e a r i n g   above   m u y l t i p l i e d   by  2  to  a p r o x i m a t e  

C i t a t i o n   m i l e a g e   r e s u l t s .  

The  i n v e n t i o n   may  be  embod ied   in  o t h e r   s p e c i f i c   f o r m s  

w i t h o u t   d e p a r t i n g   from  t he   s p i r i t   or  e s s e n t i a l   c h a r a c t e r i s t i c s  



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

in  a l l   r e s p e c t s   as  i l l u s t r a t i v e   and  no t   r e s t r i c t i v e ,   t he   s cope   o f  

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

by  the   f o r e g o i n g   d e s c r i p t i o n ,   and  a l l   c h a n g e s   which   come  w i t h i n  

t h e   m e a n i n g   and  r a n g e   of  e q u i v a l e n c y   of  the   c l a i m s   a re   t h e r e f o r e  

i n t e n d e d   to  be  embraced   t h e r e i n .  



1.  A  f u e l   fo r   use   in  an  i n t e r n a l   c o m b u s t i o n   e n g i n e  

c o m p r i s i n g   a  l o w e r   a l c o h o l   and  an  e f f e c t i v e   amount   of  a  t e r t i a r y  

a l k y l   p e r o x i d e .  

2.  The  f u e l   as  s e t   f o r t h   in  c l a i m   1  w h e r e i n   s a i d   a l c o -  

h o l   i s   m e t h a n o l   and  s a i d   t e r t i a r y   a l k y l   p e r o x i d e   i s   a  d i t e r t i a r y  

a l k y l   p e r o x i d e .  

3.  The  f u e l   as  s e t   f o r t h   in  c l a i m   2  w h e r e i n   t he   d i t e r -  

t i a r y   a l k y l   p e r o x i d e   i s   d i t e r t i a r y   b u t y l   p e r o x i d e .  

4.  The  f u e l   as  s e t   f o r t h   in  c l a i m   3  w h e r e i n   the   c o m -  

p o s i t i o n   of  t h e   f u e l   i n c l u d e s   a b o u t   1 .5-6%  d i t e r t i a r y   b u t y l  

p e r o x i d e .  

5.  The  f u e l   as  s e t   f o r t h   in  c l a i m   1  a l s o   i n c l u d i n g  

a d d i t i v e s   to   r e d u c e   p r o b l e m s   a s s o c i a t e d   wi th   w a t e r - m e t h a n o l   m i x -  

t u r e s ,   a u t o - i g n i t i o n   and  k n o c k i n g .  

6.  The  f u e l   as  s e t   f o r t h   in  c l a i m   2  a l s o   i n c l u d i n g  

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

t u r e s ,   a u t o - i g n i t i o n   and  k n o c k i n g .  

7.  The  f u e l   as  s e t   f o r t h   in  c l a i m   3  a l s o   i n c l u d i n g  

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

t u r e s ,   a u t o - i g n i t i o n   and  k n o c k i n g .  

8.  The  f u e l   as  s e t   f o r t h   in  c l a i m   4  a l s o   i n c l u d i n g  

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

t u r e s ,   a u t o - i g n i t i o n   and  k n o c k i n g .  



9.  The  f u e l   as  s e t   f o r t h   in  c l a ï m  5   w h e r e i n   t h e  a d d i -  

t i v e   i n c l u d e s   i s o p r o p a n o l .  

10.  The  f u e l   as  s e t   f o r t h   in  c l a i m   6  w h e r e i n   the   a d d i -  

t i v e   i n c l u d e s   i s o p r o p a n o l .  

11.  The  f u e l   as  s e t   f o r t h   in  c l a i m   7  w h e r e i n   the   a d d i -  

t i v e   i n c l u d e s   i s o p r o p a n o l .  

12.  The  f u e l   as  s e t   f o r t h   in  c l a i m   8  w h e r e i n   t he   a d d i -  

t i v e   i n c l u d e s   i s o p r o p a n o l .  

13.  A  f u e l   fo r   use  in  an  i n t e r n a l   c o m b u s t i o n   e n g i n e  

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

and  an  e f f e c t i v e   amount  of  a  t e r t i a r y   a l k y l   p e r o x i d e .  

14.  The  f u e l   as  s e t   f o r t h   in  c l a i m   13  w h e r e i n   s a i d  

l o w e r   a l c o h o l   is   m e t h a n o l   and  t e r t i a r y   a l k y l   p e r o x i d e   is  a  d i t e r -  

t i a r y   a l k y l   p e r o x i d e .  

15.  The  f u e l   as  s e t   f o r t h   in  c l a i m   14  w h e r e i n   t h e  

d i t e r t i a r y   a l k y l   p e r o x i d e   is   d i t e r t i a r y   b u t y l   p e r o x i d e .  

16.  The  f u e l   as  s e t   f o r t h   in  c l a i m   15  w h e r e i n   t he   com-  

p o s i t i o n   of  the   a d d i t i v e   i n c l u d e s   a b o u t   1 .5-6%  d i t e r t i a r y   b u t y l  

p e r o x i d e   and  85%  m e t h a n o l   and  the   a d d i t i v e   is   mixed  w i t h   g a s o l i n e  

in  any  p r o p o r t i o n .  

17.   The  f u e l   as  s e t   f o r t h   in  c l a i m   13  a l s o   i n c l u d i n g  

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

g a s o l i n e   m i x t u r e s ,   a u t o - i g n i t i o n   and  k n o c k i n g .  



18.  The  f u e l   as  s e t   f o r t h   in  c l a i m   14  a l s o   i n c l u d i n g  

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

g a s o l i n e   m i x t u r e s ,   a u t o - i g n i t i o n   and  k n o c k i n g .  

1 9 .   The  f u e l   as  s e t   f o r t h   in  c l a i m   15  a l s o   i n c l u d i n g  

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

g a s o l i n e   m i x t u r e s ,   a u t o - i g n i t i o n   and  k n o c k i n g .  

20.  The  f u e l   as  s e t   f o r t h   in  c l a i m   16  a l s o   i n c l u d i n g  

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

g a s o l i n e   m i x t u r e s ,   a u t o - i g n i t i o n   and  k n o c k i n g .  

21.  The  f u e l   as  s e t   f o r t h   in  c l a i m   17  w h e r e i n   t h e  

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

22.  The  f u e l   as  s e t   f o r t h   in  c l a i m   18  w h e r e i n   t h e  

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

23.  The  f u e l   as  s e t   f o r t h   in  c l a i m   19  w h e r e i n   t h e  

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

24.  The  f u e l   as  s e t   f o r t h   in  c l a i m   20  w h e r e i n   t h e  

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