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@)  Perfected  internal  combustion  engine  block. 

@  A  perfected  internal  combustion  engine  block  having  a 
coolant  circulating  circuit  comprising  a  cavity  (2)  partially  sur- 
rounding  each  cylinder;  the  present  invention  being  character- 
ised  by  the  fact  that,  in  the  portion  between  two  adjacent  cylin- 
ders,  there  extends,  from  each  of  the  aforementioned  cavities 
(2),  an  oblique  hole  (4)  communicating  externally  and  inter- 
secting  a  similar  oblique  hole  (4)  extending  from  the  cavity  (2) 
adjacent  to  the  aforementioned  cavity  (2). 
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PERFECTED  INTERNAL  COMBUSTION  ENGINE  BLOCK 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  p e r f e c 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   b l o c k .  

5  Smooth  o p e r a t i o n   of  t h e   s a i d   e n g i n e s   i s   known  to   d e p e n d  

on  m a i n t a i n i n g   t h e   e n g i n e   c o m p o n e n t s   s u b j e c t   to   mos t   t h e r -  

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

p e r f o r m e d   by  such   c o m p o n e n t s .   T h i s   t h e r e f o r e   means   c o o l -  

ing   t h e   e n g i n e   b l o c k s ,   in  p a r t i c u l a r ,   t h e   most   c r i t i c a l  

10  p o i n t s   on  t h e   s ame ,   such  as  t h e   p o r t i o n s   b e t w e e n   two  a d j a -  

c e n t   c y l i n d e r s ,   w h i c h ,   b e i n g   of  v e r y   l i m i t e d   t h i c k n e s s ,  

do  no t   a l l o w   f o r   s u f f i c i e n t   c o o l a n t   c i r c u l a t i o n .  

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

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

15  p o r t i o n s   e x t e n d i n g   b e t w e e n   two  a d j a c e n t   c y l i n d e r s ,   p r o v i -  

s i o n   i s   made  f o r   two  such   v e r t i c a l   h o l e s ,   one  f o r   e a c h  

c a v i t y   and ,   t h e r e f o r e ,   one  f o r   e a c h   c y l i n d e r .   On  c e r t a i n  

t y p e s   of  e n g i n e   b l o c k s ,   t h e   c a v i t i e s   of  two  a d j a c e n t  

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

20  i n g ;   on  o t h e r   t y p e s ,   t h e   v e r t i c a l   h o l e s   of  two  a d j a c e n t  
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c a v i t i e s   c o m m u n i c a t e   v i a   an  o b l i q u e   h o l e   or  by  r e m o v i n g  

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

The  aim  of  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  p e r f e c 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   b l o c k   e n a b l i n g   i m p r o v e d   c o o l i n g  

5  as  c o m p a r e d   w i t h   known  b l o c k s   of  t h e   a f o r e m e n t i o n e d   t y p e s .  

With  t h i s   aim  in  v i e w ,   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 ,  

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

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

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

10  in  t h e   p o r t i o n   b e t w e e n   two  a d j a c e n t   c y l i n d e r s ,   t h e r e   e x -  

t e n d s ,   f rom  each   s a i d   c a v i t y ,   an  o b l i q u e   h o l e   c o m m u n i c a t -  

ing   e x t e r n a l l y   and  i n t e r s e c t i n g   a  c o r r e s p o n d i n g   o b l i q u e  

h o l e   e x t e n d i n g   f rom  t he   s a i d   c a v i t y   of  t h e   s a i d   a d j a c e n t  

c y l i n d e r .  

15  A  p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to   t h e   a c c o m -  

p a n y i n g   d r a w i n g s   in  which   : 

F i g . l   shows  a  p a r t i a l   s e c t i o n   of  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   b l o c k ;  

20  F i g .   2  shows  an  e n l a r g e d   s e c t i o n   of  a  d e t a i l   on  t h e   F i g . l  

b l o c k .  

Number  1  in  F i g . l   i n d i c a t e s   a  p e r f e c t e d   b l o c k   f o r   k n o w n  

t y p e s   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 .   About   each   c y l i n d e r ,  

t h e r e   i s   f o r m e d   a  c a v i t y   2  c o m m u n i c a t i n g   e x t e r n a l l y   v i a  

25  two  v e r t i c a l   h o l e s   3  each   f o r m e d   in  t he   p o r t i o n   of  b l o c k  

1  e x t e n d i n g   b e t w e e n   two  a d j a c e n t   c y l i n d e r s .   A c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n ,   t h e   s a i d   h o l e s   3  of  a d j a c e n t   c a v i -  

t i e s   2  c o m m u n i c a t e   v i a   two  o b l i q u e ,   c e n t r a l l y - i n t e r s e c t i n g  

h o l e s   4,  t h e   s a i d   i n t e r s e c t i o n   d e f i n i n g ,   on  b l o c k   1,  a  

30  t r i a n g u l a r - s e c t i o n   p o r t i o n   5  h a v i n g   i t s   t i p   s i t u a t e d   a t  
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t h e   s a i d   p o i n t   of  i n t e r s e c t i o n   and  t h e   o t h e r   two  t i p s  

l o c a t e d   a t   t he   t o p   ends   of  two  a d j a c e n t   s a i d   h o l e s   3»  C a -  

v i t i e s   2  and  h o l e s   3  and  4  d e f i n e   a  c i r c u i t   in  wh ich   t o  

c i r c u l a t e   c o o l a n t ,   p r e f e r a b l y   w a t e r   c o n t a i n i n g   a n t i f r e e z e  

5  and  p a s s i v a t o r s   f o r   p r e v e n t i n g   c o r r o s i o n .   The  s a i d   c i r c u i t  

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

d i n g   on  t h e   t y p e   of  a p p l i c a t i o n ,   may  be  a  c o n s u m p t i o n   o r  

t o t a l / p a r t i a l   f e e d b a c k   t y p e .  

By  means   of  a  d u c t   ( n o t   s h o w n ) ,   e ach   c a v i t y   2  i s   f e d ,   e . g .  

10  by  means   of  a  pump,  w i t h   c o o l a n t   wh ich   f l o w s   ou t   t h r o u g h  

h o l e s   3>  p a r t   of  t h e   s a i d   c o o l a n t   f l o w i n g   i n t o   a d j a c e n t  

h o l e   3  v i a   c o m m u n i c a t i n g   h o l e   4.  At  t h e   s a i d   p o i n t   of  i n -  

t e r s e c t i o n ,   t h e   mean  s p e e d s   (VI  and  V2  in  F i g .   2)  of  t h e  

c o o l a n t   f l o w i n g   in  h o l e s   4  c o m b i n e   to   g i v e   a  r e s u l t a n t  

15  (V3)  d i r e c t l y   i n c i d e n t   w i t h   t h e   t i p   of  p o r t i o n   5>  and  t h e  

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

c h a n g e   b e t w e e n   t h e   c o o l a n t   and  t h e   s a i d   p o r t i o n   5> 

The  a d v a n t a g e s   of  t h e   e n g i n e   b l o c k   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   w i l l   be  c l e a r   f rom  t h e   f o r e g o i n g   d e s c r i p -  

20  t i o n .  

In  p a r t i c u l a r ,   i m p r o v e d   c o o l i n g   p r o v i d e s   f o r   g r e a t e r   r e -  

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

a r e a   in  q u e s t i o n ,   i . e .   c y l i n d e r s ,   p i s t o n s ,   p i s t o n   r i n g s ,  

e t c . ,   t h u s   r e d u c i n g   wear   on  t he   s a i d   c o m p o n e n t s   and ,   c o n -  

25  s e q u e n t l y ,   m a i n t e n a n c e   c o s t   of  t h e   same.   I m p r o v e d   e n g i n e  

p e r f o r m a n c e   may  a l s o   be  o b t a i n e d   w i t h o u t   s u b j e c t i n g   t h e  

b l o c k   to   c r i t i c a l   o p e r a t i n g   t e m p e r a t u r e s .   F u r t h e r m o r e ,  

t h e   c e n t r e   d i s t a n c e   b e t w e e n   t he   c y l i n d e r s   may  a l s o   be  r e -  

d u c e d   at   t h e   d e s i g n   s t a g e ,   f o r   so  r e d u c i n g   t h e   l e n g t h   o f  

30  t h e   e n g i n e .   F i n a l l y ,   b l o c k   1  p r o v i d e s   f o r   g r e a t e r   c o o l i n g  
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e f f i c i e n c y ,   as  c o m p a r e d   w i t h   known  t y p e s   of  b l o c k s ,   a s  

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

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

c a v i t i e s ;   which   s o l u t i o n ,   d e s p i t e   t h e   i m p r o v e m e n t   i t   a f -  

5  f o r d s   in  t e r m s   of  c o o l i n g ,   i s   c o m p l e x   in  d e s i g n ,   e x p e n s i v e  

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

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

may  be  made  to   b l o c k   1  as  d e s c r i b e d   and  i l l u s t r a t e d   h e r e -  

in  w i t h o u t ,   h o w e v e r ,   d e p a r t i n g   f rom  t h e   s c o p e   of  t h e   p r e -  

10  s e n t   i n v e n t i o n .  
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CLAIMS 

1)  -  A  p e r f e c 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   b l o c k   h a v i n g  

a  c o o l a n t   c i r c u l a t i n g   c i r c u i t   c o m p r i s i n g   a  c a v i t y   (2)  f o r  

5  each   c y l i n d e r ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t ,   in  t h e   p o r -  

t i o n   b e t w e e n   two  a d j a c e n t   c y l i n d e r s ,   t h e r e   e x t e n d s ,   f r o m  

each   s a i d   c a v i t y   ( 2 ) ,   an  o b l i q u e   h o l e   (4)  c o m m u n i c a t i n g  

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

(4)  e x t e n d i n g   f rom  t he   s a i d   c a v i t y   (2)  of  t h e   s a i d   a d j a -  

10  c e n t   c y l i n d e r .  

2)  -  An  e n g i n e   b l o c k   as  c l a i m e d   in  C l a i m   1,  c h a r a c t e r i s e d  

by  t he   f a c t   t h a t   t h e   s a i d   o b l i q u e   h o l e s   (4)  of  t h e   s a i d  

two  a d j a c e n t   c a v i t i e s   (2)  i n t e r s e c t   c e n t r a l l y ,   so  as  t o  

d e f i n e ,   in  t h e   s a i d   p o r t i o n   e x t e n d i n g   b e t w e e n   two  a d j a c e n t  

15  c y l i n d e r s ,   a  s u b s t a n t i a l l y   t r i a n g u l a r - s e c t i o n   p o r t i o n   ( 5 ) »  

3)  -  An  e n g i n e   b l o c k   as  c l a i m e d   in  C la im   1  or  2,  c h a r a c -  

t e r i s e d   by  t h e   f a c t   t h a t ,   in  t h e   s a i d   p o r t i o n   e x t e n d i n g  

b e t w e e n   two  a d j a c e n t   c y l i n d e r s ,   t h e r e   e x t e n d s ,   f rom  e a c h  

of  t he   s a i d   c a v i t i e s   ( 2 ) ,   a  v e r t i c a l   h o l e   ( 3 ) .  

20  4)  -  An  e n g i n e   b l o c k   as  c l a i m e d   in  C l a i m   3>  c h a r a c t e r i s e d  

by  t he   f a c t   t h a t   each   of  t h e   s a i d   o b l i q u e   h o l e s   (4)  e x -  

t e n d s   f rom  a  c o r r e s p o n d i n g   v e r t i c a l   h o l e   (3)>  in  t n e   p r o x -  

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

h o l e   (3)  and  t h e   r e s p e c t i v e   s a i d   a n n u l a r   c a v i t y   ( 2 ) ,   a n d ,  

25  s u b s e q u e n t   to   i n t e r s e c t i n g   t h e   c o r r e s p o n d i n g   s a i d   o b l i q u e  

h o l e   ( 4 ) ,   comes  ou t   a t   t h e   t o p   end  of  t h e   c o r r e s p o n d i n g  

v e r t i c a l   h o l e   (3)  e x t e n d i n g   f rom  t h e   s a i d   c a v i t y   (2)  a d j a -  

c e n t   to   t h e   a f o r e m e n t i o n e d   s a i d   c a v i t y   ( 2 ) .  
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