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@2/  imaivc  aysicui  0(  an  iniernai-comDustion  engine. 
)̂  In  an  internal  combustion  engine  in  which  an  intake 

assage  (4)  and  an  exhaust  (5)  are  juxtaposed  adjacent  to 
ach  other  in  a  cylinder  head  and  in  which  an  intake  valve 
10)  is  arranged  in  a  downstream  end  portion  of  said  intake 
assage  such  that  its  valve  stem  (10b)  is  disturbing  the  flow 
f  intake  air  there  is  provided  an  auxiliary  intake  passage  (18) 
fhich  communicates  with  said  intake  passage  downstream 
f  said  valve  stem.  This  auxiliary  intake  passage  indirectly 
xpands  the  intake  passage  so  that  the  flow  rate  of  the  intake 
ir  into  the  cylinder  can  be  augmented  to  improve  the  output erformance  of  the  internal  combustion  engine.  I 
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  In  an  internal  combustion  engine  in  which  an  intake 
passage  (4)  and  an  exhaust  (5)  are  juxtaposed  adjacent  to 
each  other  in  a  cylinder  head  and  in  which  an  intake  valve 
(10)  is  arranged  in  a  downstream  end  portion  of  said  intake 
passage  such  that  its  valve  stem  (10b)  is  disturbing  the  flow 
of intake  air there  is  provided  an  auxiliary  intake  passage  (18) 
which  communicates  with  said  intake  passage  downstream 
of  said  valve  stem.  This  auxiliary  intake  passage  indirectly 
expands  the  intake  passage  so  that the  flow  rate  of the  intake 
air into  the  cylinder  can  be  augmented  to  improve  the  output performance  of  the  internal  combustion  engine. 



The  i n v e n t i o n   r e l a t e s   to  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   and  in  p a r t i c u l a r   to  an  i m p r o v e d   i n t a k e   s y s t e m   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 .   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  

of   c o u n t e r f l o w   t y p e   a r e   known.   T h i s   t y p e   of   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 h o w s   a  c y l i n d e r   w h i c h   has   i t s   i n t a k e   a n d  

e x h a u s t   p a s s a g e s   a r r a n g e d   in  j u x t a p o s i t i o n   and  a d j a c e n t  

to   e a c h   o t h e r   in  t h e   c y l i n d e r   h e a d .   At  t h e   d o w n s t r e a m   e n d  

of   t h e   i n t a k e   p a s s a g e   t h e r e   i s   a r r a n g e d   an  i n t a k e   v a l v e  

in   t h e   m a n n e r   to  h a v e   i t s   v a l v e   s t e m   i n t e r s e c t i n g   t h e  

f l o w   of  i n t a k e   a i r .   T h e s 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   o f  

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

t h e   s t e m ,   t h e   s t e m   g u i d e   e t c .   of  t h e   i n t a k e   v a l v e   a r r a n g e d  

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

o c c a s i o n a l l y   be  d e t e r m i n e d   by  t h a t   v a l v e   s t e m   p o r t i o n .   As 

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

t a k e   p a s s a g e   be  e n l a r g e d   a t   t he   p o r t i o n   w h e r e   t h e   v a l v e  

s t e m   i s   a r r a n g e d .   With  c o u n t e r - f l o w   t y p 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   h o w e v e r   t he   i n t a k e   p a s s a g e   i s   a r r a n g e d   a d j a -  

c e n t   to  t he   e x h a u s t   p a s s a g e   as  i n d i c a t e d   a b o v e ,   s u c h   t h a t  

an  e x p a n d e d   i n t a k e   p a s s a g e   would   i n t e r f e r e   w i t h   t he   e x -  

h a u s t   p a s s a g e .   T h e r e f o r e ,   t he   e x p a n s i o n   of   t h e   i n t a k e  

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



The  i n v e n t i o n   as  c l a i m e d   is   i n t e n d e d   to  r e m e d y  
t h e s e   d r a w b a c k s .   I t   s o l v e s   t h e   p r o b l e m   of  how  to  d e s i g n  

an  i n t a k e   s y s t e m   to  i n d i r e c t l y   e x p a n d   t h e   i n t a k e   p a s s a g e s  
s u c h   t h a t   t h e   f l o w   r a t e   of  t h e   i n t a k e   a i r   i n t o   t h e  

c y l i n d e r   can   be  a u g m e n t e d   to  i m p r o v e   t h e   o u t p u t   p e r f o r -  

mance   o f   t h 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 .  

A c c o r d i n g   to  t h e   i n v e n t i o n   an  a u x i l i a r y   p a s s a g e  
i s   made  to   c o m m u n i c a t e   w i t h   t h e   i n t a k e   p a s s a g e   d o w n s t r e a m  

of  t h e   i n t a k e   v a l v e   s t e m .  

The  a d v a n t a g e s   o f f e r e d   by  t h e   i n v e n t i o n   a r e  

m a i n l y   t h a t   t h e   f l o w   r a t e   of   i n t a k e   a i r   i n t o   t h e   e n g i n e  

c y l i n d e r   c an   be  a u g m e n t e d   to  i m p r o v e   t h e   o u t p u t   p e r f o r -  

m a n c e   o f   t h 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 .  

Two  ways  of   c a r r y i n g   o u t   t h e   i n v e n t i o n   a r e  

d e s c r i b e d   in   d e t a i l   b e l o w   w i t h   t h e   r e f e r e n c e   to  d r a w i n g s  

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

F i g u r e   1  i s   a  l o n g i t u d i n a l   s e c t i o n   s h o w i n g   t h e  

i n t a k e   s y s t e m   of   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  v i e w   t a k e n   in   t h e   d i r e c t i o n   o f  

a r r o w   I I   of   F i g u r e   2;  a n d  

F i g u r e   3  i s   a  l o n g i t u d i n a l   s e c t i o n   s h o w i n g  

a n o t h e r   e m b o d i m e n t .  

The  F i g u r e s   show  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 )   c o m p r i s i n g   a  c y l i n d e r   1,  a  c y l i n d e r   head   2  and  a  

p i s t o n   3.  The  i l l u s t r a t e d   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 s  

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

The  a f o r e - m e n t i o n e d   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  i s  

e q u i p p e d   w i t h   a  p l u r a l i t y   of  c y l i n d e r s   a  e a c h   of  w h i c h  

h a s   i t s   c y l i n d e r   head   2  f o r m e d   w i t h   an  i n t a k e   p a s s a g e   4 

and  an  e x h a u s t   p a s s a g e   5 .  



These   i n t a k e   and  e x h a u s t   p a s s a g e s   4  &  5  a r e  

a r r a n g e d   in  t h e   c y l i n d e r   h e a d   2  in  j u x t a p o s i t i o n   a n d  

a d j a c e n t   to  e a c h   o t h e r   and  h a v e   t h e i r   d o w n s t r e a m   e n d  

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

8  by  way  of  an  i n t a k e   p o r t   6  and  an  e x h a u s t   p o r t   7 ,  

r e s p e c t i v e l y .  

R e f e r e n c e   n u m e r a l   9  i n d i c a t e s   a  r e c e s s   w h i c h   i s  

f o r m e d   in  t h e   c y l i n d e r   head   2  and  w h i c h   d e f i n e s   t h e   a f o r e -  

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

end  f a c e   of  t h e   p i s t o n   3  p o s i t i o n e d   a t   t h e   t op   d e a d  

c e n t e r .  

R e f e r e n c e   n u m e r a l   10  i n d i c a t e s   an  i n t a k e   v a l v e  

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

6,  and  n u m e r a l   11  i n d i c a t e s   an  e x h a u s t   v a l v e   f o r   o p e n i n g  

and  c l o s i n g   t he   e x h a u s t   p o r t   7 .  

These   i n t a k e   and  e x h a u s t   v a l v e s   10  &  11  h a v e  

t h e i r   v a l v e   h e a d s  1 0 a   &  10b  e x t e n d i n g   i n t o   t h e   c o m b u s t i o n  

c h a m b e r   8  in  a  m a n n e r   to  c o r r e s p o n d   to  t h e   i n t a k e   a n d  

e x h a u s t   p o r t s   6  &  7  and  t h e i r   v a l v e   s t e m s   10b  &  1 1 b  

a r r a n g e d   d o w n s t r e a m   of  t h e   i n t a k e   and  e x h a u s t   p a s s a g e s  
4  &  5,  r e s p e c t i v e l y ,   so  as  to  i n t e r s e c t   t h e   f l o w s   of  t h e  

i n t a k e  a i r   and  t h e   e x h a u s t   g a s ,   and  a r e   s l i d a b l y   s u p p o r t -  

ed  on  t h e   w a l l   of  t h e   c y l i n d e r   head   2  t h r o u g h   g u i d e s   1 2 .  

R e f e r e n c e   n u m e r a l   13  i n d i c a t e s   v a l v e s   a c t u a t i n g  

cam  m e c h a n i s m   w h i c h   i s   made  o p e r a t i v e   to  d r i v e   t h e  

a f o r e m e n t i o n e d   i n t a k e   and  e x h a u s t   v a l v e s   10  &  11  a n d  

w h i c h   i s   m o u n t e d   in  a  c o v e r   14  e x t e n d i n g   f rom  t h e   u p p e r  

end  of  t h e   c y l i n d e r   h e a d   2 .  



R e f e r e n c e   n u m e r a l   15  i n d i c a t e s   t h e   w e l l - k n o w n  

d u a l   t y p e   c a r b u r e t o r   w h i c h   i s   c o n n e c t e d   w i t h   t h e   u p s t r e a m  
end  of   t h e   i n t a k e   p a s s a g e s   4  o f   e a c h   c y l i n d e r   a  a n d  

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

R e f e r e n c e   n u m e r a l   23  i n d i c a t e s   a  p r i m a r y   t h r o t -  

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

c a r b u r e t o r   15,  and  n u m e r a l   24  i n d i c a t e s   a  s e c o n d a r y   t h r o t -  

t l e   v a l v e   w h i c h   i s   to  be  o p e n e d   w i t h i n   a  h i g h e r - l o a d  

r u n n i n g   r a n g e   o f  t h , 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   A  a t   a  

p r e d e t e r m i n e d   v a l u e .  

R e f e r e n c e   n u m e r a l   17  i n d i c a t e s   a  c o n t r o l   v a l v e  

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

m a n i f o l d   16,   i . e . ,   a t   a  b r a n c h   p o r t i o n   16a  of   e a c h  

c y l i n d e r   a .   The  c o n t r o l   v a l v e   17  i s   a d a p t e d   to  be  o p e n e d  

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

t h r o t t l e   v a l v e   23  and  to  r e t a i n   an  e f f e c t i v e   a r e a   to  s o m e  

e x t e n t   e v e n   when  i t   i s   in   t h e   m o s t   c l o s e d   p o s i t i o n .  

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

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

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

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

by  t h e   v a l v e   s t e m   10b  and  t h e   g u i d e   12  of   t he   i n t a k e  

v a l v e   10  r e s u l t i n g   in  t h a t   t h e   i n t a k e   a i r   has   i t s   f l o w  

b l o c k e d   by  t h o s e   o b s t r u c t i o n s   to  r e d u c e   i t s   f l o w   r a t e .  

As  m e a n s   f o r   s o l v i n g   t h i s   p r o b l e m   t h e r e   i s  

p r o v i d e d   an  a u x i l i a r y   i n t a k e   p a s s a g e   18  w h i c h   h a s  

c o m m u n i c a t i o n   w i t h   t h e   i n t a k e   p a s s a g e  4   d o w n s t r e a m   of  t h e  

v a l v e   s t e m   1 0 b .  



The  a f o r e m e n t i o n e d   a u x i l i a r y   i n t a k e   p a s s a g e   18 

i s   s e t   to  have   a  s m a l l e r   e f f e c t i v e   a r e a   t h a n   t h a t   o f  

t h e   i n t a k e   p a s s a g e   4  and  o p e n s   i n t o   t h e   d o w n s t r e a m   s i d e  

of   s a i d   p a s s a g e   4  in  t h e   w a l l   d o w n s t r e a m   of   t h e   v a l v e  

s t e m   10b  w i t h   r e s p e c t   to  t h e   f l o w   d i r e c t i o n ,   n a m e l y ,   i n  

t h e   w a l l   4a  o u t w a r d l y   o f t h e b e n t   d i r e c t i o n   and  a t   a  

s l i g h t   o u t w a r d l y - d i s l o c a t i o n   f r o m   t h e   v a l v e   s t e m   10a  o f  

t h e   i n t a k e   v a l v e   10  s u c h   t h a t   i t   i s   d i r e c t e d ,   w h i l e  

i n t e r s e c t i n g   t h e   i n t a k e   p a s s a g e   4,  in  t h e   t a n g e n t i a l  

d i r e c t i o n   of  t h e   c y l i n d e r   1,  i . e . ,   f rom  t h e   i n t a k e   p o r t  

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

c h a m b e r   8  and  t o w a r d   t h e   u p p e r   f a c e   of  t h e   p i s t o n   3 .  

M o r e o v e r ,   t h e   a u x i l i a r y   i n t a k e   p a s s a g e s   18  o f  

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

w i t h   a  c o m m u n i c a t i o n   p i p e   21  by  way  of  s h o r t   t u b e s   19  a n d  

c o n n e c t i n g   p i p e s   20,   r e s p e c t i v e l y .  

T h a t   c o m m u n i c a t i o n   p i p e   21  i s   made  to   have   s u c h  

a  l e n g t h   as  to  e x t e n d   o v e r   t he   r e s p e c t i v e   c y l i n d e r s   a  

of   t h 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   A  so  t h a t   t h e   i n t a k e  

p a s s a g e s   4  of  t h e   r e s p e c t i v e   c y l i n d e r s   a  a r e   made  t o  

c o m m u n i c a t e   w i t h   one  a n o t h e r   by  c o n n e c t i n g   t h e   a u x i l i a r y  

i n t a k e   p a s s a g e s   18  w i t h   s a i d   p i p e   21  in  t h e   a f o r e m e n t i o n -  

ed  m a n n e r .   B e c a u s e   of  t h e   d i f f e r e n c e   in  t h e   p h a s e   of  t h e  

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

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

t h e   c y l i n d e r   c h a m b e r   1  of  t h e   c y l i n d e r   a  in   t h e   i n t a k e  

s t r o k e   i s   fed   t h r o u g h   i t s   a u x i l i a r y   i n t a k e   p a s s a g e   18 

w i t h   t h e   i n t a k e   a i r   of  t h e   i n t a k e   p a s s a g e s  4   of  t he   r e -  

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

f rom  t he   i n t a k e   p a s s a g e   4  so  t h a t   t he   f l o w   r a t e   of  t h e  

i n t a k e   a i r   i n t o   t h a t   p a r t i c u l a r   c y l i n d e r   c h a m b e r   1  i s  

a u g m e n t e d .  



T h i s   a u g m e n t a t i o n   in   t h e   i n t a k e   a i r   f l o w   i s  

e s p e c i a l l y   e f f e c t i v e   in   a  h i g h - l o a d   r u n n i n g   r a n g e   of  t h 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   A. 

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

o p e r a t i o n ,   t h e   c o n t r o l   v a l v e   17  i s   so  t h r o t t l e d   as  i s  

shown  in   F i g u r e   1  so  t h a t   t h e   f l o w   r a t e   of   t he   i n t a k e   a i r  

to  f l o w   d i r e c t l y   i n t o   t h e   c y l i n d e r   c h a m b e r   1  f rom  t h e  

i n t a k e   p a s s a g e   i s   r e d u c e d   to  a l l o w   mos t   of  t he   i n t a k e   a i r  

to  be  f ed   v i a   t h e   a u x i l i a r y   i n t a k e   p a s s a g e   1 8 .  

The  i n t a k e   a i r   f r om  t h a t   a u x i l i a r y   i n t a k e   p a s s a g e  
18  f l o w s   a t   a  h i g h   s p e e d   in   t h e   t a n g e n t i a l   d i r e c t i o n   i n t o  

t h e   c y l i n d e r   c h a m b e r   1  f r o m   t h e   i n t a k e   p o r t   6  due  to  t h e  

s m a l l   e f f e c t i v e   a r e a   o f   s a i d   p a s s a g e   18  t h e r e b y   e s t a b l i s h -  

i n g   a  s w i r l i n g   f l o w   in   s a i d   c y l i n d e r   c h a m b e r   1 .  

T h i s   s w i r l i n g   f l o w   of  t h e   i n t a k e   a i r   in  t he   c y l i n -  

d e r   c h a m b e r   1  i s   c o n t i n u e d   u n t i l   t h e   end  of  t he   c o m p r e s -  

s i o n   s t r o k e   t h e r e b y   to   b r i n g   a b o u t   an  e f f e c t   t h a t   t h e  

c o m b u s t i o n   w i t h   t h e   i n t a k e   a i r   in   t h e   c o m b u s t i o n   c h a m b e r  

8  is.  c o n d u c t e d   a t   a  h i g h   r a t e   and  in   a  s t a b l e   m a n n e r  

t h e r e b y   to  i m p r o v e   t h e   c o m b u s t i o n   e f f i c i e n c y .  

I n c i d e n t a l l y ,   t h e   a f o r e m e n t i o n e d   a u x i l i a r y   i n t a k e  

p a s s a g e s   18  a r e   d i r e c t e d   in  t h e   o p p o s i t e   d i r e c t i o n s   t o  

t h e   i n t a k e   p a s s a g e s   5  a t   t he   r e s p e c t i v e   c y l i n d e r s   a  

b e c a u s e   t h 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   A  is   e q u i p p e d   w i t h  

t h e   p l u r a l   c y l i n d e r s   a  so  as  to  p r e v e n t   them  f rom  i n t e r -  

f e r i n g   w i t h   one  a n o t h e r .  



A n o t h e r   e m b o d i m e n t   w i l l   now  be  d e s c r i b e d  

w i t h   r e f e r e n c e   to  F i g u r e   3 .  

In  t h i s   e m b o d i m e n t ,   t h e   c o m m u n c i a t i o n   p i p e  

21  of  t he   p r e c e d i n g   e m b o d i m e n t   i s   c o n n e c t e d   w i t h   t h e  

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

v a l v e s   23  &  24  of   t h e   c a r b u r e t o r   15  by  way  of  a  c o n d u i t  

22  so  t h a t   t h e   a u x i l i a r y   i n t a k e   p a s s a g e s   18  of  t h e  

r e s p e c t i v e   c y l i n d e r s   a  b y p a s s   t h e   c o n t r o l   v a l v e s   17  u p -  
s t r e a m   of  t h e   i n t a k e   p a s s a g e s  4   and  d i r e c t l y   c o m m u n i c a t e  

w i t h   t he   c a r b u r e t o r   1 5 .  

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

v a l v e s   17  a r e   f u l l y   c l o s e d   w i t h i n   t he   l o w - l o a d   r u n n i n g  

r a n g e   i n c l u d i n g   t h e   i d l i n g   o p e r a t i o n   of   t h 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   A. 

On  t h e   o t h e r   h a n d ,   s i n c e   t h e   c o n s t r u c t i o n  

of  t he   r e m a i n i n g   p o r t i o n s   of  t he   e m b o d i m e n t   b e i n g  

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

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

and  i t s   e x p l a n a t i o n   i s   o m i t t e d .  

T h u s ,   in  t h e   e m b o d i m e n t   u n d e r   d i s c u s s i o n ,  

t he   c o n t r o l   v a l v e s   17  u p s t r e a m   of  t he   i n t a k e   p a s s a g e s   4 

a r e   f u l l y   c l o s e d ,   and  t h e   p r i m a r y   t h r o t t l e   v a l v e   23  o f  

t he   c a r b u r e t o r   15  i s   p a r t i a l l y   o p e n e d   to  h a v e   a  s m a l l  

e f f e c t i v e   a r e a   when  t h 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   A  i s  

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

o p e r a t i o n .   As  a  r e s u l t ,   t he   i n t a k e   a i r   i s   w h o l l y   fed   b y  

way  of  t h e   a u x i l i a r y   i n t a k e   p a s s a g e s   1 8 .  



More  s p e c i f i c a l l y ,   t h e   c y l i n d e r   c h a m b e r   1  of  t h e  

c y l i n d e r   a  in  t h e   i n t a k e   s t r o k e   i s   f ed   w i t h   c o n s i d e r a b l e  

i n t a k e   a i r   a t   a  h i g h   f l o w   r a t e   e x c l u s i v e l y   v i a   i t s  

a u x i l i a r y   i n t a k e   p a s s a g e   18  f r o m   t h e   c a r b u r e t o r   15  s o  

t h a t   t h e   i n t e n s i f i e d   s w i r l i n g   f l o w   of  t h e   i n t a k e   a i r   t h a n  

t h a t   of   t h e   p r e c e d i n g   e m b o d i m e n t   can  be  e s t a b l i s h e d   i n  

t h e   c y l i n d e r   1  t h e r e b y   to   f u r t h e r   i m p r o v e   t h e   c o m b u s t i o n  

e f f i c i e n c y .  

I n c i d e n t a l l y ,   i t   i s   s i m i l a r   to  t h e   p r e c e d i n g  

e m b o d i m e n t   t h a t   t h e   f l o w   r a t e   of   t h e   i n t a k e   a i r   i s  

a u g m e n t e d   by  t h e   i n t a k e   a i r   c o m i n g   f rom  t h e   a u x i l i a r y  

i n t a k e   p a s s a g e s   18  w i t h i n   t h e   h i g h - l o a d   r u n n i n g   r a n g e .  

As  has   b e e n   d e s c r i b e d   h e r e i n b e f o r e ,   a c c o r d i n g  

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

p a s s a g e s   a r e   made  to  c o m m u n i c a t e   w i t h   t h e   i n t a k e   p a s s a g e s  

d o w n s t r e a m   of  t h e   v a l v e   s t e m s   of   t h e   i n t a k e   v a l v e s ,   t h e  

s o - c a l l e d   c o u n t e r - f l o w   t y p 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 ,  

w h i c h   h a s   made  d i f f i c u l t i e s   in  e x p a n d i n g   t h e   e f f e c t i v e  

a r e a   of   t he   i n t a k e   p a s s a g e s ,   i s   a l l o w e d   to   i n d i r e c t l y  

e x p a n d   t h e   i n t a k e   p a s s a g e s   by  t h e   a f o r e m e n t i o n e d   a u x i l i a r y  

i n t a k e   p a s s a g e s   so  t h a t   t h e   f l o w   r a t e   of  t h e   i n t a k e   a i r  

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

can   be  a u g m e n t e d   to  i m p r o v e   t h e   o u t p u t   p e r f o r m a n c e   of  t h 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 .  



1.  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  t h e   t y p e   in  w h i c h  

an  i n t a k e   p a s s a g e   (4)  and  an  e x h a u s t   p a s s a g e   (5)  a r e  

j u x t a p o s e d   a d j a c e n t   to  e a c h   o t h e r   in   an  c y l i n d e r   head   ( 2 )  

and  in   w h i c h   an  i n t a k e   v a l v e   (10)   i s   a r r a n g e d   in   a  d o w n -  

s t r e a m   end  p o r t i o n   of   s a i d   i n t a k e   p a s s a g e   s u c h   as  to  h a v e  

i t s   v a l v e   s t e m   ( 1 0 b )   i n t e r s e c t i n g   t he   i n t a k e   a i r   f l o w ,  

c h a r a c t e r i s e d   in   t h a t   an  a u x i l i a r y   i n t a k e   p a s s a g e   ( 1 8 )  

i s   made  to  c o m m u n i c a t e   w i t h   s a i d   i n t a k e   p a s s a g e   (4)  d o w n -  

s t r e a m   of  s a i d   v a l v e   s t e m   ( 1 0 b ) .  

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   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   r e s p e c t i v e   i n t a k e   p a s s a g e s   ( 1 8 )  

of   e a c h   f u r t h e r   c y l i n d e r   (a)   a r e   c o n n e c t e d   by  means   of   a  

c o m m u n i c a t i o n   p i p e   ( 2 1 ) .  

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   a c c o r d i n g   to  c l a i m   2 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   c o m m u n i c a t i o n   p i p e   (21)   i s  

c o n n e c t e d   to  t he   d o w n s t r e a m   s i d e s   of  p r i m a r y   and  s e c o n d a r y  

v a l v e s   ( 2 3 ,   24)  of  a  c a r b u r e t o r   (15)   by  v i r t u e   of  a  

c o n d u i t   ( 22 )   so  t h a t   t h e   a u x i l i a r y   i n t a k e   p a s s a g e s   ( 1 8 )  

of  t h e   r e s p e c t i v e   c y l i n d e r s   (a)   b y p a s s   t h r o t t l e   v a l v e   ( 1 7 )  

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

u p s t r e a m   of  s a i d   i n t a k e   v a l v e   ( 1 0 ) .  
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