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Combi-stroke  and  combi-shaft  combustion  engine. 
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1.  An  internal  combustion  engine  nameable  combi- 
stroke  engine  in  which  the  crank-shafts  have  such  a  posi- 
tion  with  regard  to  each  other  that  the  smallest  volume  of 
the  combustion  chamber  is  attained  when  the  pistons  con- 
nected  to  one  crank-shaft  have  passed  the  highest  dead 
point  in  order  to  get  a  higher  output  or  power. 

2.  An  internal  combustion  engine  nameable  combi- 
shaft  engine.  In  such  an  engine  the  linear  motion  of  a  pi- 
ston  is  transformed  in  rotation  by  means  of  a  crank-shaft 
combination.  In  this  combination  one  or  more  crank-shafts 
can  be  considered  as  crank  or  cranks  for  a  secondary 
crank-shaft  in  order  to  get  a  higher  output  and  torque. 

3.  An  internal  combustion  engine  can  be  composed 
by  using  the  abstract  1  and  abstract  2  in  one  engine. 

4.  Transformation  of  rectilinear  motion  into  rotation 
by  means  of  combi-shaft  can  also  be  used  in  other  con- 
struction  than  internal  combustion  engines. 



The  i n v e n t i o n   r e l a t e s   t o  t w o   k inds   of  c o m b u s t i o n   e n g i n e s ,  

nameable   c o m b i - s t r o k e   and  c o m b i - s h a f t   e n g i n e ;   in  a  c o m b i - s t r o k e  

e n g i n e ,   the  s m a l l e s t   volume  of  the  c o m b u s t i o n   chamber   between  t h e  

p i s t o n s   is  a t t a i n e d ,   when  f a s t -   or  slow  moving  p i s t o n   or  p i s t o n s  

has  or  have  p a s t   the  h i g h e s t   dead  p o i n t ;   in  a  c o m b i - s h a f t   e n g i n e  

the  p i s t o n   mot ion   is  t r a n s f o r m e d   i n t o   r o t a t i o n   by  means  of  a  c r a n k -  

s h a f t   c o m b i n a t i o n .  

Almost   a l l   r e c i p r o c a t i n g   e n g i n e s   wi th   i n t e r n a l   c o m b u s t i o n   are  b a s e d  

on  the  t w o - s t r o k e ,   f o u r - s t r o k e   or  Wankel  p r i n c i p l e .   A  new  p r i n c i p l e  

nameable   c o m b i - s t r o k e   has  been  put  fo rward   in  the  Dutch  p a t e n t  

a p p l i c a t i o n   nr .   7 8 0 7 1 7 9 .  

The  i n v e n t i o n s   as  c l a i m e d   are  i n t e n d e d   to  c r e a t e   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   wi th   c o n s i d e r a b l e   h i g h e r   o u t p u t .  
T h e o r e t i c a l   a  h i g h e r   o u t p u t   in  p i s t o n - e n g i n e s   can  be  got  when :  

1.  the  p r e s s u r e   on  the  p i s t o n s   s t a y e s   on  a  h i g h e r   l e v e l   d u r i n g  
whole  or  a  p a r t   of  the  a c t i v e   s t r o k e ;  

2.  p r e s s u r e   and  t e m p e r a t u r e   are  on  a  lower   l e v e l   at  the  end  of  t h e  

a c t i v e   s t r o k e ;  

3.  the  o b t a i n e d   t u r n i n g - e f f e c t   on  the  c r a n k - s h a f t   is  l a r g e r  

e s p e c i a l l y   at  the  s t a r t   of  the  a c t i v e   s t r o k e .  

Those  c o n d i t i o n s   can  be  f u l f i l l e d   in  c o m b i - s t r o k e   e n g i n e s   of  w h i c h  

the  g r a p h i c a l   r e n d e r i n g   is  shown  in  the  f i g u r e s   1  and  2.  They  

d i s t i n g u i s h   t h e m s e l v e s   of  c o m b i - s t r o k e   e n g i n e s   as  d e s c r i b e d   in  t h e  

Dutch  a p p l i c a t i o n   nr .   7807179  by  the  p o s i t i o n   of  the  c r a n k - s h a f t s ,  

which  is  changed   in  t h i s   way,  t h a t   the  s m a l l e s t   volume  of  t h e  

c o m b u s t i o n   chamber   is  a t t a i n e d ,   a f t e r   the  slow  moving  p i s t o n ( s )  



has  (have)   p a s t   the  h i g h e s t   dead  p o i n t .  

The  c o n d i t i o n s   can  a l s o   be  f u l f i l l e d   by  means  of  a  new 

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

f u l l   c o m b i n a t e d   c r a n k - s h a f t .   In  such  an  e n g i n e   the  motion  o f  

eve ry   p i s t o n   is  t r a n s f o r m e d   i n t o   r o t a t i o n   by  means  of  a  c o m p o s e d  

c r a n k - s h a f t ,   in  which  one  or  more  c r a n k - s h a f t s   can  be  c o n s i d e r e d  

as  c rank   or  c r a n k s   for   a  s e c o n d a r y   c r a n k - s h a f t .  

F i g . 3   shows  such  a  c o m b i - s h a f t   in  o u t l i n e ;   AB  is  the  c rank   of  t h e  

p r i m a r y   c r a n k - s h a f t ,   r o t a t i n g   a round   p o i n t   B;  BC  is  the  c rank   o f  

the  s e c o n d a r y   c r a n k - s h a f t ,   r o t a t i n g   in  the  same  t ime  and  d i r e c t i o n  

as  AB  a round  p o i n t   C.  A  p i s t o n   wi th   c o n n e c t i n g - r o d   to  p o i n t   A  w i l l  

make  four   s t r o k e s   d u r i n g   one  r o t a t i o n   of  BC. 

F ig .   4  g i v e s   a  g r a p h i c a l   r e p r e s e n t a t i o n   of  the  p i s t o n   m o t i o n ,  

b r o u g h t   abou t   by  e v e r y   p a r t   of  the  c r a n k - s h a f t   and  in  f u l l   l i n e  

the  a d d i t i o n   of  the  two,  which  r e p r e s e n t s   the  t o t a l   p i s t o n   t r a v e l .  

C o n s i d e r i n g   the  f i g u r e s ,   i t   is  o b v i o u s   t h a t   the   a l m o s t   s m a l l e s t  

volume  of  the  c o m b u s t i o n   chamber  in  both  t y p e s   of  e n g i n e s   c h a n g e s  

l e s s   than  in  normal   f o u r - s t r o k e   e n g i n e s   d u r i n g   some  t ime  and  t h a t  

the  e x p a n s i o n   p r o p o r t i o n   is  b i g g e r - a s  t h e   c o m p r e s s i o n   p r o p o r t i o n .  

A  f u r t h e r   a n a l y s i s   of  the  c o m b i - s t r o k e   c y c l e   shows  r e m a r k a b l e  

d i f f e r e n c i e s   to  a  normal   f o u r - s t r o k e   p r o c e s s .   In  f i g .   5,  t h e  

p r e s s u r e   c o u r s e s   d u r i n g   c o m p r e s s i o n   and  e x p a n s i o n   in  a  c o m b i - s t r o k e  

and  a  f o u r - s t r o k e   p r o c e s s   have  been  drawn  in  o u t l i n e .   They  show 

t h a t   the  d u r a t i o n   of  c o m p r e s s i o n   and  e x p a n s i o n   are   c o n s i d e r a b l e  

l o n g e r   in  the  c o m b i - s t r o k e   p r o c e s s .   The  c o m p r e s s i o n   s t a r t s   e a r l i e r  

t h r o u g h   which  the  p r e s s u r e   in  the  i g n i t i o n m o m e n t   of  a  c o m b i - s t r o k e  

p e t r o l   e n g i n e   is  h i g h e r .   Dur ing   whole  the  e x p a n s i o n   in  a  2-4  c o m b i -  

s t r o k e   e n g i n e ,   the  slow  moving  c r a n k - s h a f t   t u r n e s   450  j u s t   i n s i d e  

the  a rea   in  which  the  l a r g e s t   t u r n i n g   e f f e c t   is  b r o u g h t   a b o u t .  

The  f a s t   moving  c r a n k - s h a f t   meets  wi th   a  t u r n i n g   e f f e c t   a n a l o g o u s  

to  a  normal   f o u r - s t r o k e   e n g i n e .   Owing  to  t h i s ,   the   t o t a l   t o r q u e  

in  a  c o m b i - s t r o k e   e n g i n e ,   t h e o r e t i c a l   can  be  a b o u t   25%  h i g h e r   a s  
in  f o u r - s t r o k e   e n g i n e s ,   in  case   of  low  number  of  r e v o l u t i o n s .  

The  d i f f e r e n c e - d e c r e a s e s   to  abou t   10%  in  case   of  high  number  o f  

r e v o l u t i o n s .  

The  t o t a l   i n c r e a s e   of  o u t p u t   as  r e s u l t   of  b i g g e r   t o r q u e   and  l a r g e r  

e x p a n s i o n   cou ld   be,  t h e o r e t i c a l ,   up  to  100%  in  c o m p a r i s o n   w i t h  



u s u a l   f o u r - s t r o k e   e n g i n e s .  

O the r   c r a n k - s h a f t s   can  be  c o n s t r u c t e d   e . g .   to  be  employed  in  t w o -  

s t r o k e   e n g i n e s   (se  f i g .   6)  or  in  o r d e r   to  get  r e c t i l i n e a r   m o t i o n  

of  a  c o n n e c t i n g - r o d   ( see   f i g .   7 ) .  

O the r   p o s s i b i l i t i e s ,   r e l a t e d   to  t h e s e   i n v e n t i o n s   are  a p p l i c a t i o n  

of  c o m b i - s t r o k e   and  c o m b i - s h a f t   t o g e t h e r   in  one  e n g i n e   and  c o m b i -  

s h a f t ,   used  in  o t h e r   c o n s t r u c t i o n s   where  l i n e a r   mot ion  must  be 

t r a n s f o r m e d   i n t o   r o t a t i o n .  

In  c o m b i - s t r o k e   e n g i n e s   a  l a r g e r   t o r q u e   can  a l s o   be  formed,   when 

the  f a s t   moving  p i s t o n   or  p i s t o n s   r e a c h ( e s )   e a r l i e r   the  h i g h e s t  

dead  p o i n t   than  the  slow  moving  p i s t o n   or  p i s t o n s .  

The  ways  to  c a r r y   out   the  i n v e n t i o n   c o n c e r n i n g   c o m b i - s t r o k e   a r e  

the  same  as  in  the  Dutch  a p p l i c a t i o n   7807179;   only   the  p o s i t i o n  

of  the  c r a n k - s h a f t s   is  d i f f e r e n t .  

One  way  of  c a r r y i n g   out  the  i n v e n t i o n   c o n c e r n i n g   c o m b i - s h a f t   i s  

drawn  in  f i g .   8,  showing  a  p e r s p e c t i v e   view  of  a  c o m b i - s h a f t ;  

f i g .   8a  is  a  s i d e   view  in  c r o s s   s e c t i o n   and  f ig   8b  is  a  f r o n t  

view  of  the  c o n n e c t i o n   between  p r i m a r y   and  s e c o n d a r y   c r a n k - s h a f t  

by  means  of  t o o t h e d   w h e e l s .  

The  c o n n e c t i o n   in  o r d e r   to  get   the  wished  r o t a t i o n   of  p r i m a r y  

and  s e c o n d a r y   c r a n k - s h a f t   in  the  same  t ime  and  d i r e c t i o n ,  

c o n t a i n e s :  

a  i n s i d e   t o o t h e d   wheel   1  a t t a c h e d   to  the  e n g i n e ' s   body;  a  t o o t h e d  

wheel   5  is  a t t a c h e d   to  the  p r i m a r y   c r a n k - s h a f t   4;  a  i n t e r m e d i a r y  

t o o t h e d   wheel   3  t u r n e s   on  the  s h a f t   2,  s t i c k i n g   out  from  the  s e g m e n t  
6  of  the  s e c o n d a r y   c r a n k - s h a f t ;   t o o t h e d   wheel   3  s e i z e s   in  the  ; 
t o o t h e d   whee l s   1  and  5 .  

In  f i g .   8a,  AB  and  BC  are  c o r r e s p o n d i n g   to  AB  and  BC  in  f i g .   3 .  

In  f i g .   9  any  c o n b i s t r o k e   eng ine   has  been  drawn  in  o u t l i n e ;   1  is  t h e  

i n l e t   (  under   p r e s s u r e   e . g .   by  a  t u r b i n e ) ;   2  fue l   i n j e c t i o n ;   3  i n l e t  

v a l v e ;   4  s p a r k l e ;   5  e x h a u s t   h o l e s ,   c i r c u l a r l y   in  the  c y l i n d e r - w a l l ;  
6  t w o - s t r o k e   c r a n k - s h a f t ;   7  f o u r - s t r o k e   c r a n k - s h a f t ;   8  c o n n e c t i n g  
t o o t h e d   wheel ;   9  s h a f t .  



1.  I n t e r n a l   c o m b u s t i o n   e n g i n e ,   in  a c c o r d a n c e   wi th   the  Dutch  p a t e n t  

a p p l i c a t i o n   no.  7807179  nameab le   c o m b i - s t r o k e   e n g i n e  

c h a r a c t e r i s e d   i n  

t h a t   the  s m a l l e s t   volume  of  the  c o m b u s t i o n   chamber   is  a t t a i n e d ,  

when  slow  or  f a s t   moving  p i s t o n   or  p i s t o n s   has  or  have  p a s s e d   t h e  

h i g h e s t   dead  p o i n t .  

2.  I n t e r n a l   c o m b u s t i o n   e n g i n e   n a m e a b l e   c o m b i - s h a f t   or  in  f u l l  

c o m b i n a t e d   c r a n k - s h a f t   e n g i n e   c h a r a c t e r i s e d   i n  

t h a t   the  l i n e a r   mot ion   of  the  p i s t o n   or  p i s t o n s   is  or  a r e  

t r a n s f o r m e d   in  r o t a t i o n   by  means  of  a  c r a n k - s h a f t   c o m b i n a t i o n   i n  

which  one  or  more  c r a n k - s h a f t ( s )   can  be  c o n s i d e r e d   as  c r a n k   o r  

c r a n k s   f o r   a  s e c o n d a r y   c r a n k - s h a f t .  

3.  I n t e r n a l   c o m b u s t i o n   e n g i n e   in  which  c l a im   1  and  c l a im  2  b o t h  

are   e m p l o y e d .  

4.  C o n s t r u c t i o n   not  be ing   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   to  t r a n s f o r m  

l i n e a r   mot ion   i n t o   r o t a t i o n   by  means  of  a  c r a n k - s h a f t   c o m b i n a t i o n  

as  in  c l a im  2 .  
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