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@  A  reciprocating  engine  with  revolving  cylinders. 

  In  a  reciprocating  engine,  a  drum  member  is  carried 
rotatably  within  acase;  arranged  in  the  drum  at regular inter- 
vals  are  a  plurality  of cylinder/piston  assemblies  and  corres- 
ponding  connecting  rod/crankshaft  throw  assemblies.  A 
gear  wheel  is  affixed  to  the  case  and  is  mesh  engaged  for  a 
rolling  mevement  by  gear  wheels  keyed  to  each  crankshaft 
throw,  according  to the  invention,  the  engine  includes  a  cylin- 
der  head  rigid  with  the  case  and  relatively  whereto  the  drum 
member  is  rotatable,  seal  means  interposed  to  the  cylinder 
head  and  cylinders,  and  fuel  intake  and  exhaust  means  aff- 
ixed  to  the  cylinder  head  and  serving  sequentially  the  cylin- 
ders. 



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

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

e n g i n e   c a s e ,   a  drum  member   s u p p o r t e d   r o t a t a b l y   w i t h i n  

the  e n g i n e   c a s e ,   a  p l u r a l i t y   of  c y l i n d e r / p i s t o n   a s s e m -  

b l i e s   and  a  c o r r e s p o n d i n g   p l u r a l i t y   of  c o n n e c t i n g   r o d /  

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

v a l s   in  the   s a i d   drum  member ,   a  g e a r   w h e e l   k e y e d   t o  

e a c h   c r a n k s h a f t   t h r o w   and  m e s h i n g   w i t h   a  r i n g   g e a r   i n  

r o l l i n g   r e l a t i o n s h i p   t h e r e w i t h ,   s a i d   r i n g   g e a r   b e i n g  

a f f i x e d   to  the   e n g i n e   c a s e .  

E n g i n e s   of  the   a b o v e   t y p e   w o u l d   b e n e f i t   f rom  a  

s i m p l i f i c a t i o n   and  an  i m p r o v e m e n t   of  the   c y l i n d e r   f u e l  

i n t a k e / e x h a u s t   s y s t e m ,   w h i c h   i s   c o m p l i c a t e d   by  t h a t ,  

jn  o p e r a t i o n ,   the   c y l i n d e r s   r e v o l v e   r e l a t i v e l y   to  a  

s t a t i o n a r y   e n g i n e   c a s e .  

UK  P a t e n t   No.  1 4 0 , 5 3 7 ,   f o r   e x a m p l e ,   d i s c l o s e s   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   w h i c h   o p e r a t e s   on  a  t w o -  

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

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

a t   i t s   b a s e   t o w a r d   a p p r o p r i a t e   i n t a k e   p o r t s ,   w h i l s t   t h e  

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

T h a t   e n g i n e ,   in  f a c t ,   i n c l u d e s   a  p l u r a l i t y   o f  

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

d e p e n d e n t   of  one  a n o t h e r   as  r e g a r d s   t h e i r   f u e l   i n t a k e ,  

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

at   the   top  by  a  s e p a r a t e   c y l i n d e r   h e a d   a c c o m o d a t i n g   a  

s p a r k   p l u g .  

Due  to  i t s   d e s i g n ,  s u c h   an  e n g i n e   w o u l d   h a r d l y  

o p e r a t e   on  some  t h e r m o d y n a m i c   c y c l e   o t h e r   t h a n   t h e  

t w o - s t r o k e   c y c l e .   F u r t h e r ,   w h i l e   i t s   f u e l   i n t a k e  



s y s t e m   m a y  b e   u n i t i s e d ,   t h a t   e n g i n e   d e f i e s   u n i t i s i n g  

o f   t h e   e x h a u s t   and  i g n i t i o n   s y s t e m s .  

The  aim  u n d e r l y i n g   t h i s   i n v e n t i o n   i s   t h a t   of  o b -  

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

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

on  any  s e l e c t e d   t h e r m o d y n a m i c   c y c l e ,   w h e t h e r   e n d o -   o r  

e x o t h e r m a l ,   and  has   u n i t i s e d   f u e l   i n t a k e ,   e x h a u s t ,   a n d  

i g n i t i o n   ( i f   any)   s y s t e m s   w h i c h   a r e   l e f t   s t a t i o n a r y  

w h i l e   t he   c y l i n d e r s   a r e   r e v o l v e d .  

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

w i t h   r e v o l v i n g   c y l i n d e r s   as  i n d i c a t e d ,   and  a c c o r d i n g  

to   t he   c h a r a c t e r i s i n g   p a r t   of  C l a i m   1 .  

F u r t h e r   f e a t u r e s   and  a d v a n t a g e s   of   t he   i n v e n t i o n  

w i l l   b e c o m e   a p p a r e n t   f rom  the   f o l l o w i n g   d e t a i l e d  

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

c y l i n d e r s ,   g i v e n   r e f e r e n c e   to  the   a c c o m p a n y i n g   i l l u -  

s t r a t i v e   and  n o t   l i m i t a t i v e   d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  i s   a  f r a g m e n t a r y ,   a x i a l   s e c t i o n   twiew 

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

t h i s   i n v e n t i o n ;  

F i g u r e   2  i s   a  top  p l a n   v i e w   of   t he   same  e n g i n e  

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

and  e x h a u s t   p o r t s ,   and  of   the   s p a r k   p l u g   in  t h e  

c y l i n d e r   h e a d ;  

F i g u r e   3  i s   a  top   p l a n   v i e w   s h o w i n g   the   e n g i n e  

of   t h i s   i n v e n t i o n   in   g h o s t   l i n e s ;  

F i g u r e   4  and  5  a r e   c r o s s - s e c t i o n a l   v i e w s   of   t h e  

e n g i n e   a c c o r d i n g   to  the   i n v e n t i o n   i l l u s t r a t i n g   t h e  

o p e r a t i o n   t h e r e o f   a n d  .  

F i g u r e   6  to  8  show  d i a g r a m a t i c a l l y   an  i m p r o v e d  



e m b o d i m e n t   of  the   e n g i n e   a c c o r d i n g   to  the   i n v e n t i o n ,  

as  r e s p e c t i v e l y   d e p i c t e d   g e n e r a l l y   in  F i g u r e   6  w i t h  

the   e n g i n e   c a s e   c u t   away,   in  d e t a i l   and  to  an  e n l a r g e d  

s c a l e   in  the   l o n g i t u d i n a l   s e c t i o n   of  F i g u r e   7,  and  i n  

a  b o t t o m   p l a n   v i e w   of  the  h e a d   in  F i g u r e   8 .  

Wi th   r e f e r e n c e   to  the   c i t e d   d r a w i n g   f i g u r e s ,   a n d  

in  p a r t i c u l a r   to  F i g u r e   1,  a  r e c i p r o c a t i n g   e n g i n e  

a c c o r d i n g   to  the   i n v e n t i o n   is   g e n e r a l l y   d e s i g n a t e d   w i t h  

the   r e f e r e n c e   n u m e r a l   1,  and  c o m p r i s e s   an  e n g i n e   c a s e  

2  f o r m e d   of  f i r s t   and  s e c o n d   cups   3  and  4,  r e s p e c t i v e l y ,  

w h i c h   a r e   h e l d   t o g e t h e r   by  s c r e w s   5;  m o u n t e d   r o t a t a b l y  

w i t h i n   the   e n g i n e   c a s e   2  i s   a  drum  member   6  h a v i n g   a  

p l u r a l i t y   of  c y l i n d e r   7 / p i s t o n   8  a s s e m b l i e s   a r r a n g e d  

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

9 / c r a n k s h a f t   t h r o w   10  a s s e m b l i e s   e a c h   a t t a c h e d   to  a  

r e s p e c t i v e   p i s t o n   by  means   of  a  g u d g e o n   p i n   1 1 .  

The  c r a n k s h a f t   t h r o w s   10  a r e   i d e n t i c a l   to  o n e  

a n o t h e r   and  c o n s i s t   of  a  p a i r   of  c r a n k   arms  11a  a n d  

11b,   r e s p e c t i v e l y ,   j u s t a p p o s e d   and  i n t e r c o n n e c t e d   b y  

a  c r a n k   p i n   12  on  w h i c h   the  b i g   end  9a  of   the   c o n n e c t i n g  

rod   9  i s   j o u r n a l l e d ;   the   c r a n k   a rms  a r e   r e s p e c t i v e l y  

r i g i d   w i t h   f i r s t   and  s e c o n d   c r a n k s h a f t   j o u r n a l s   i n d i c a -  

t ed   a t   13  and  14,  r e s p e c t i v e l y   r e c e i v e d   r o t a t b l y   i n  

f i r s t   and  s e c o n d   c r a n k s h a f t   b e a r i n g s ,   i n d i c a t e d   a t   15  

and  1 6 .  

At  the   r e m o t e   end  of  the   c r a n k s h a f t   j o u r n a l   14  

f rom  the  c r a n k   arm  11b  t h e r e   i s   k e y e d   t h e r t e t o   a  b e v e l  

g e a r   18  m e s h i n g   in   r o l l i n g   r e l a t i o n s h i p   w i t h   a  b e v e l  

r i n g   g e a r   19  f a s t   w i t h   the   f i r s t   cup  3 .  

The  drum  member   c o m p r i s e s   f i r s t   and  s e c o n d   p o r t i o n s  



20  and  21,  r e s p e c t i v e l y ,   w h i c h   a r e   a t t a c h e d   to  e a c h  

o t h e r   and  b o t h   k e y e d   c o a x i a l l y   to  a  s h a f t   2 2 .  

The  f i r s t   p o r t i o n   20  has   a  p l u r a l i t y   of   b o r e s  

p a r a l l e l   to  t he   s h a f t   22  w h e r e i n   the   c y l i n d e r   l i n e r s  

a r e   m o u n t e d ,   t he   s e c o n d   p o r t i o n   21  b e i n g   f o r m e d   w i t h  

a  c o r r e s p o n d i n g   p l u r a l i t y   of   h o l l o w   l o b e s   23  w h e r e i n  

t h e   t h r o w s   10  a r e   h o u s e d .  

E a c h   o f   t he   c y l i n d e r s   7  i n c l u d e s   a  l i n e r   25  f o r m i n g ,  

a t   t he   r e m o t e   end  t h e r e o f   to  the   c o r r e s p o n d i n g   t h r o w   1 0 ,  

an  a n n u l a r   r i d g e   26  w h i c h   d e f i n e s a - s e a t   2 7  o n   the   i n t e -  

r i o r   of   the   l i n e r   2 5 . .   In  t he   s e a t   27  i s   h o u s e d   a n  

a n n u l a r   s e a l   member   28  w h i c h   i s   s l i d a b l e   in  the   a x i a l  

d i r e c t i o n   of   t he   l i n e r   25  and  w h i c h   i s   in  c o n s t a n t  

f r e t t i n g   c o n t a c t   w i t h   a  c y l i n d e r   h e a d   29  f o r   t h e  

c y l i n d e r s   7  a t t a c h e d   to  the   s e c o n d   cup  4 .  

The  s e a l   member   28  i s   s p r i n g   b i a s e d   a g a i n s t   t h e  

h e a d   29  by  a  s p r i n g   30  r e a c t i n g   on  a  s h o u l d e r   31  of   t h e  

s e a t   27,  and  h a s   a  p a i r   of   g r o o v e s   f o r   s e a l i n g   r i n g s  

32  f o r   e n g a g e m e n t   w i t h   the   s e a t   27  in  g a s - t i g h t  

r e l a t i o n s h i p .  

On  t he   o u t s i d e ,   i . e .   o p p o s i t e l y   l o c a t e d   w i t h   r e s p e c t  

to   t he   s h o u l d e r   31,  t he   a n n u l a r   r i d g e   2 6  i s   made  t o  

b e a r   on  t h e   p o r t i o n   20  of   the   drum  m e m b e r .  

B e t w e e n   t he   a n n u l a r   r i d g e   26  and  the   c y l i n d e r   h e a d  

29  t h e r e   i n t e r v e n e s ,   l o c a t e d   on  the   c y l i n d e r s   7,  a  p l a t e -  

l i k e   e l e m e n t   35  w h i c h   i s   p e r f o r a t e d   a t   the   c y l i n d e r  

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

of   t he   s e a l   m e m b e r s   28.  E l e m e n t   35  i s   t i g h t l y   f i t t e d  

to  t he   c o r r e s p o n d i n g   a n n u l a r   r i d g e s   26  by  means   of  s e a l  

r i n g s   36.   The  p l a t e - l i k e   e l e m e n t   35  i s   u r g e d   e l a s t i c a l l y  



a g a i n s t   the   h e a d   29  by  a  s p r i n g   37  e n c i r c l i n g   the   s h a f t  

22  and  r e a c t i n g   a g a i n s t   a  s p a c e r   38  c o a x i a l   w i t h   s a i d  

s h a f t   and  b e a r i n g   on  the  p o r t i o n   20  of   t he   drum  m e m b e r  

6 .  

Wi th   r e f e r e n c e   to  F i g u r e s   1  and  2,  the   h e a d   29  i s  

h o u s e d   in  a  s e a t   39  on  the  cup  4  and  h a s ,   s u i t a b l y  

s p a c e d   a p a r t   a l o n g   an  a n n u l a r   p a t h   f o l l o w e d   by  t h e  

c y l i n d e r s   7  ' r e v o l v i n g   r i g i d l y   w i t h   the   drum  m e m b e r ,  

an  i n t a k e  p o r t   40,  a  h o l e   41a  f o r   a  s p a r k   p l u g   41,  a n d  

an  e x h a u s t   p o r t   42,  w h i c h   a re   b r o u g h t   to  o v e r l i e   e a c h  

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

the   l a t t e r .  

C e n t r a l l y   on  the   h e a d   29,  t h e r e   i s   a c c o m o d a t e d   a  

b e a r i n g   43  s u p p o r t i n g   one  end  of  the  s h a f t   22,  t h e  

o t h e r   end  t h e r e o f   i s   s u p p o r t e d   on  the   f i r s t   cup  3  o f  

the   c a s e   2 .  

More  s p e c i f i c a l l y ,   f o r m e d   on  the   f i r s t   cup  3  i s  

a  c o l l a r   46  a c c o m o d a t i n g   f i r s t   and  s e c o n d   b e a r i n g s   o n  

i t s   i n t e r i o r ,   as  i n d i c a t e d   r e s p e c t i v e l y   a t   47  and  4 8 ,  

the   f i r s t   b e a r i n g   s u p p o r t i n g   the   s h a f t   22  t h r o u g h   a n  

i n t e r v e n i n g   f l a n g e   49  k e y e d   to  the  s h a f t   22  a n d  

c o n s t i t u t i n g   a  p o w e r   t a k e - o f f   f o r   the  e n g i n e   a c c o r d i n g  

to  the  i n v e n t i o n ,   and  the  s e c o n d   b e a r i n g   s u p p o r t i n g  

the   same  s h a f t   22  and  t h r o u g h   a  f l a n g e d   s l e e v e   50  w h i c h  

i s   k e y e d   to  the   s h a f t   22  and  w h e r e t o  t h e   drum  6  a b u t s  

and  i s   l o c k e d   a x i a l l y .  

More  p r e c i s e l y ,   the   s l e e v e   50  has   an  a n n u l a r   r i d g e  

51  e x t e n d i n g   c o a x i a l   w i t h   the   s h a f t   22  and  a b u t t i n g  

a g a i n s t   a  s h o u l d e r   52  on  the   l a t t e r   and  an  a n n u l a r  

f l a n g e   53  e x t e n d i n g   r a d i a l l y   a t   an  i n t e r m e d i a t e  



p o s i t i o n   on  t he   s l e e v e   b u .  

W i t h   r e f e r e n c e   to  F i g u r e s   3  to  5,  the   o p e r a t i o n  

of   t h e   e n g i n e   a c c o r d i n g   to  the   i n v e n t i o n   w i l l   be  n o w  

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

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

on  t he   drum  member   6  s u c h   t h a t   w h e n e v e r   two  of   t h e  

p i s t o n s   11  a r e   a t   t h e i r   TDC,  the   o t h e r   two  p i s t o n s  

a r e   a t   t h e i r   BDC. 

The  s t r u c t u r e   j u s t   d e s c r i b e d   e n a b l e s ,   in  t h e  

e n g i n e   a c c o r d i n g   to  the   i n v e n t i o n ,   the   use   of  a  s i n g l e  

i n t a k e   p o r t   40 ,   s i n g l e   e x h a u s t   p o r t   42,   and  s i n g l e  

s p a r k   p l u g   h o l e   in  the   h e a d   29  to  s e q u e n t i a l l y   s e r v e  

e a c h   c f   the   c y l i n d e r s   7  as  the   l a t t e r   r e v o l v e   w i t h  

r e s p e c t   to  t h e   h e a d   2 9 .  

More  p r e c i s e l y ,   a t   e a c h   u p w a r d   or  d o w n w a r d   s t r o k e  

o f   t he   p i s t o n   8,  the   j o u r n a l s   13,  14  a r e   c a u s e d   to  t u r n  

in   t h e i r   b e a r i n g s   15,  16  and  so  i s   the   g e a r   18  m e s h i n g  

w i t h   t he   r i n g   g e a r   19.  The  g e a r s   18,  t h e r e f o r e ,   w i l l  

r o l l   a r o u n d   the   r i n g   g e a r   19  and  e n t r a i n   t he   d r u m  

member   6  r o t a t i v e l y ;   d u r i n g   t h a t   r o t a t i o n   r e l a t i v e l y  

to  t he   c a s e   2,  and  h e n c e ,   to  the   h e a d   29,  the   c y l i n d e r s  

7  a r e   s e a l e d   in  a  g a s - t i g h t   f a s h i o n   by  t he   s e a l i n g  

m e m b e r s   28  as  b i a s e d   by  the   s p r i n g   30  a g a i n s t   the   h e a d  

29  in   f r e t t i n g   c o n t a c t   t h e r e w i t h .  

I t   s h o u l d   be  n o t e d   t h a t   t he   a x i a l   l e n g t h   of  t h e  

s e a l i n g   member   28  i s   s u c h   as  n o t   to  i n t e r f e r e   w i t h  

p i s t o n   r i n g s   p r e s e n t   in   p i s t o n   r i n g   g r o o v e s   55  in  t h e  

p i s t o n   8 .  

Any  gas   l e a k a g e   p a s t   t he   s e a t   27  and  s e a l i n g  

member   28  i s   p r e v e n t e d   by  the   s e a l   r i n g s   32,  and  a n y  



s e e p a g e   of  c o m p r e s s e d   gas   p a s t   the   h e a d   29  and  s e a l i n g  

member   28  w o u l d   be  p r e v e n t e d   by  the   r i n g   36  and  p l a t e -  

l i k e   e l e m e n t   35  s p r i n g   b i a s e d   a g a i n s t   the   c y l i n d e r   h e a d  

2 9 .  

On  one  of  the   p i s t o n s   8  r e a c h i n g   the   i n t a k e   p o r t  

40,  a  d o w n w a r d   s t r o k e   b e g i n s   in  the   c o r r e s p o n d i n g  

c y l i n d e r   7  to  t a k e   in  a  c h a r g e   of  f u e l   mix;   the   c i t e d  

p i s t o n   and  the   s y m m e t r i c a l l y   o p p o s e d   one  a r e ,   t h e r e -  

f o r e ,   a r r a n g e d   in  the   c o n d i t i o n   shown  in  F i g u r e   5,  i . e .  

a t   t h e i r   BDC. 

As  r o t a t i o n   c o n t i n u e s ,   the   p i s t o n   a r r a n g e s   i t s e l f  

in  the  c o m p r e s s i o n   s t r o k e   due  to  the   mesh  e n g a g e m e n t  

of  the   r i n g   g e a r   19  w i t h   the  g e a r   18  w h i c h   d r i v e s   r o -  

t a t i v e l y   the   t h r o w   10,  u n t i l   i t   r e a c h e s   the   TDC,  a s  

shown  in  F i g u r e   4,  when  i t   u n d e r l i e s   the   h o l e   4 1 a  

w h e r e t h r o u g h   the   s p a r k   p l u g   41  w i l l   i g n i t e   the   c o m -  

p r e s s e d   m i x t u r e .  

As  the   r e l a t i v e   r o t a t i o n   b e t w e e n   the   c y l i n d e r s   7 

and  h e a d   29  c o n t i n u e s ,   the   same  p i s t o n   moves   d o w n  

t o w a r d   the   BDC  owing   to  the   c o m b u s t i o n   w h i c h   t o o k   p l a c e  

in  i t s   c y l i n d e r   u n t i l   i t   r e a c h e s   the   p o r t   42  w h e r e   i t  

e x h a u s t s   the   now  e x p a n d e d   c o m b u s t i o n   g a s e s ,   to  m o v e  

b a c k   up  t o w a r d   the   TDC. 

The  e n g i n e   i l l u s t r a t e d   in  the   p r e c e d i n g   d e s c r i p -  

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

ment   of  the   c o m p r e s s i o n   r a t i o   in  the   c y l i n d e r s   b o t h  

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

P a r t i c u l a r l y   in   F i g u r e s   6  to  8,  t h e r e   i s   s h o w n  

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

c o n t i n u o u s   a d j u s t e m e n t   of  the   c o m p r e s s i o n   r a t i o   a c c o r -  



d i n g   to  t h e  c o m p r e s s i o n   p r e s s u r e   in  the   c y l i n d e r s .  

T h a t   e n g i n e   i s   r e f e r e n c e d ,   f o r   l i k e   d e t a i l s ,   w i t h   t h e  

same  n u m e r a l s   p r e v i o u s l y   u s e d .   I t   i s   g e n e r a l l y  

i n d i c a t e d   a t   70  and  c o m p r i s e s   once   a g a i n   an  e n g i n e   c a s e  

2  w h e r e i n   a  drum  member   6  i s   c a r r i e d   r o t a t a b l y   w i t h  

c y l i n d e r   7 - p i s t o n   8  a s s e m b l i e s   and  r e s p e c t i v e   c o n n e c t i n g  

r o d   9  and  t h r o w   10  a s s e m b l i e s .  

D i f f e r e n t l y   f rom  the   p r e v i o u s   e n g i n e   1,  the   f i r s t  

and  s e c o n d  c u p s   m a k i n g   up  the   c a s e   2,  as  r e s p e c t i v e l y  

i n d i c a t e d   a t   71  and  72,  a r e   g u i d e d   s l i d a b l y   the  o n e  

o v e r   t he   o t h e r .   The  cup  72  r e c e i v e s   the   cup  71  s l i d a b l y  

and   i s   p r o v i d e d   w i t h   a  p e r f o r a t e d   p e r i p h e r a l   f l a n g e   7 3  

w h e r e i n   e n l a r g e d   s h a n k   s c r e w s   74  a r e   e n g a g e d   s l i d a b l y .  

The  s c r e w s   74  a r e   a f f i x e d   to  a  c o u n t e r - f l a n g e   75  on  t h e  

cup  7 1 .  

P r o v i d e d   b e t w e e n   the   f l a n g e   73  and  c o u n t e r - f l a n g e  

7 5 i s   an  e l a s t i c   means   c o m p r i s e d   of  c o i l   s p r i n g s   76  

c o a x i a l   w i t h   the   s c r e w s   74  and  t e n d i n g   to  keep   one  c u p  

a p a r t   f rom  t h e   o t h e r .  

The  c o m p r e s s i o n   r a t i o   c h a n g e   in  t he   c y l i n d e r s   i s  

b r o u g h t   a b o u t   by  c h a n g i n g   the   p o s i t i o n   of   the   h e a d   2 9  

r e l a t i v e l y   to  the   c y l i n d e r s   7,  as  o b t a i n a b l e   t h a n k s   t o  

t h e   p a r t i c u l a r   c o n f i g u r a t i o n   of   t he   e n g i n e   70  a c c o r d i n g  

to  t he   i n v e n t i o n   and  to  t he   m o b i l i t y   of  t he   e l e m e n t s   28  

in  t he   s e a t   27  and  of   the   p l a t e - l i k e   e l e m e n t   35,  f o r  

whose   d e t a i l s   r e f e r e n c e   can  be  made  to  the   p r e c e d i n g  

d e s c r i p t i o n .  

In  t h e   e n g i n e   70,  the   means   f o r   c h a n g i n g   t h e  

r e l a t i v e   p o s i t i o n   b e t w e e n   the   h e a d   29  and  c y l i n d e r s   7 

c o m p r i s e   a  l i n e a r   a c t u a t o r ,   g e n e r a l l y   i n d i c a t e d   a t   7 7 ,  



w h i c h   i s   a c t i v e   b e t w e e n   the   h e a d   29  and ,   t h r o u g h   t h e  

s h a f t   78,  the   drum  member  6 .  

The  a c t u a t o r   77  c o m p r i s e s   a  f l u i d - o p e r a t e d   c y l i n d e r  

80  of  a n n u l a r   c o n f i g u r a t i o n ,   c o a x i a l l y   e n c i r c l i n g   o n e  

end  79  of  the   s h a f t   78  w h i c h   p r o t r u d e s   t h r o u g h   the   c u p  

72  o u t w a r d   of  the   e n g i n e   70.  The  c y l i n d e r   80  i s   p r o -  

v i d e d   w i t h   a  p i s t o n   84  and  i s   a c t i v e   b e t w e e n   the   cup  72  

and  a  s h o u l d e r   f o r m e d   of   a  n u t   82  t h r e a d e d   o n t o   the   e n d  

79  of   t h e  s h a f t   78;  b e t w e e n   the   p i s t o n   84  and  s h o u l d e r  

81,  t h e r e   i s   i n t e r p o s e d   a  t h r u s t   b e a r i n g   8 3 .  

The  e n t i r e   a s s e m b l y   77  i s   t h e n   p r o t e c t e d   by  a  c a p  

86  a t t a c h e d   to  the   cup  7 2 .  

The  f l u i d - o p e r a t e d   c y l i n d e r   80  i s   in  f l u i d  

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

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

d e s i g n ,   g e n e r a l l y   i n d i c a t e d   at   8 7 .  

From  the   d i s t r i b u t o r   87  a r e   e x t e n d e d   a  d r a i n  

c o n d u i t   88  l e a d i n g   to  a  r e s e r v o i r   89  and  a  d e l i v e r y  

c o n d u i t   90  f o r   f l u i d   u n d e r   p r e s s u r e   on  w h i c h   t h e r e   i s  

p r o v i d e d   a  pump  91  d r a w i n g   f rom  the   r e s e r v o i r   8 9 .  

The  v a l v i n g   means   87  a re   d r i v e n   t h r o u g h   a  c o n t r o l  

u n i t   92  c o n n e c t e d   to  a  p r e s s u r e   t r a n s d u c e r   9 3 .  

Wi th   r e f e r e n c e   to  F i g u r e   8,  the   p r e s s u r e   t r a n s d u c e r  

93  i s   p o s i t i o n e d   as  f o l l o w s :   i n d i c a t e d   at   100  b e i n g   t h e  

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

7  r e l a t i v e l y   to  the  h e a d   29,  w h i c h   p a t h   i s   s c h e m a t i c a l l y  

shown  by  a  d a s h   l i n e ,   the   p r e s s u r e   t r a n s d u c e r   93  i s  

a f f i x e d   to  the   h e a d   w i t h   a  r e a d   h o l e   94  open   to  t h e  

i n t e r i o r   of  t he   e n g i n e   70  in  an  a r e a   c r o s s e d   by  the   p a t h  

of  the   c y l i n d e r s   7;  the   h o l e   94  i s   p r o x i m a t e   the   h o l e  



41a   b u t   s p a c e d   a p a r t   f rom  i t   s u c h   t h a t   a  c y l i n d e r   m o v i n g  

a l o n g   the   p a t h   100  c a n n o t   s i m u l t a n e o u s l y   a f f e c t   b o t h   t h e  

t r a n s d u c e r   93  and  s p a r k   p l u g   4 1 .  

A d v a n t a g e o u s l y ,   the   t r a n s d u c e r   93  i s   p o s i t i o n e d ,  

r e l a t i v e l y   to  t he   s p a r k   p l u g   41  s u c h   t h a t   when  o n e  

c y l i n d e r   7  i s   in   t a n g e n t   c o n t a c t   to  e n t e r   the   h o l e   f o r  

the   s p a r k   p l u g   41,   the   c y l i n d e r   i t s e l f   i s   in  t a n g e n t  

c o n t a c t   to  e x i t   the   r e a d   h o l e   94  of  t he   t r a n s d u c e r   9 3 .  

T h u s ,   t he   t r a n s d u c e r   93  i s   n e v e r   a f f e c t e d   by  t h e  

c y l i n d e r s   7  on  the   mix  d r awn   i n t o   them  b e i n g   i g n i t e d  

by  t he   s p a r k   p l u g   4 1 .  

The  e n g i n e   70  o p e r a t e s   as  f o l l o w s :   the   t r a n s d u c e r  

93  r e a d s   t h r o u g h   the   h o l e   94  the   c o m p r e s s i o n   p r e s s u r e  

in   t he   c y l i n d e r s   7  as  the   l a t t e r   move  p a s t   b e l o w   i t  

and  s e n d s   a  c o r r e s p o n d i n g   s i g n a l   to  the   c o n t r o l   u n i t  

92 .   The  c o n t r o l   u n i t   92  c o m p a r e s   the   o n c o m i n g   s i g n a l   t o  

a  p r e s e t   r e f e r e n c e   v a l u e ,   e . g .   one  w h i c h   o p t i m i z e s   t h e  

t h e r m a l   o u t p u t   of   t he   e n g i n e   70;  i f   t h a t   s i g n a l   is   b e l o w  

the   r e f e r e n c e   v a l u e ,   i t   a c t s   on  the   v a l v i n g   means   87  t o  

h y d r a u l i c a l l y   c o m m u n i c a t e   t he   c y l i n d e r   80  w i t h   the   c o n -  

d u i t   90  f o r   t he   f l u i d   u n d e r   p r e s s u r e .   The  f l u i d   u n d e r  

p r e s s u r e ,   on  r e a c h i n g   the   c y l i n d e r   80,   a c t i v a t e   t h e  

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

b e t w e e n   t h e   h e a d   29  and  s h a f t   78  w i t h   c o n s e q u e n t  

a p p r o a c h i n g   o f   t he   h e a d   to  t he   drum  6  and  i n c r e a s e   o f  

t h e   c o m p r e s s i o n   r a t i o   in  the   c y l i n d e r s .  

I f   t he   v a l u e   of   t he   s i g n a l   d e t e c t e d   by  the   t r a n s -  

d u c e r   93  i s   a b o v e   the   r e f e r e n c e   v a l u e   p r e s e t   in  t h e  

c o n t r o l   u n i t   92,   t h e n   the  v a l v i n g   means   87  a r e   c o m m a n d e d  

to  move  i n t o   f l u i d   c o m m u n i c a t i o n   the   d r a i n   c o n d u i t   88  



w i t h   the   c y l i n d e r   80  to  a l l o w   r e t r a c t i o n   of  the   p i s t o n  

84  t h e r e o f   and ,   h e n c e ,   r e m o v a l   of  the   h e a d   29  from  t h e  

drum  6  to  d e c r e a s e   the   c o m p r e s s i o n   r a t i o   in  the   c y l i n -  

d e r s .  

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

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

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

the   v o l u m e t r i c   f i l l   of  the   c y l i n d e r s .  

The  v o l u m e t r i c   f i l l   of  the   c y l i n d e r s   is   m o d u l a t e d  

by  a  t h r o t t l e   v a l v e   or  the   l i k e   known  means   f o r   v a r y i n g  

the   t h r o a t   of  a  c a r b u r a t o r   p l a c e d   a t   the   i n t a k e   p o r t .  

By  v a r y i n g   the   m a g n i t u d e   of  t h a t   t h r o a t   one  o b t a i n s ,  

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

t h e i r   t h e r m a l   o u t p u t .   The  e n g i n e   of  t h i s   i n v e n t i o n  

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

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

o u t p u t   f o r   e a c h   v o l u m e t r i c   f i l l   v a l u e   of   the   s a m e .  

Among  the   many  a d v a n t a g e s   of  the   r e c i p r o c a t i n g  

e n g i n e   a c c o r d i n g   to  the   i n v e n t i o n   i t   is   to  be  f u r t h e r  

p o i n t e d   ou t   t h a t ,   t h a n k s   to  the   p r o v i s i o n   of  a  s i n g l e  

s p a r k   p l u g   s e r v i n g   s e v e r a l   c y l i n d e r s ,   the   n e e d   f o r   a  

d i s t r i b u t o r   i s   e l i m i n a t e d .   The  same  s p a r k   p l u g ,   c o n -  

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

f a c t ,   t h r o u g h   one  c o m p l e t e   r e v o l u t i o n   of  the   e n g i n e ,  

a  n u m b e r   of   i n g i t i o n s   e q u a l   to  the  n u m b e r   of  the   c y -  

l i n d e r s .  

The  same  a p p l i e s   to  the  e n g i n e   e x h a u s t   and  f u e l  

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

as  i f   t h e y   b e l o n g e d   e x c l u s i v e l y   to  t h e m .  



1.  A  r e c i p r o c a t i n g   e n g i n e   w i t h   r e v o l v i n g   c y l i n d e r s  

c o m p r i s i n g   an  e n g i n e   c a s e   ( 2 ) ,   a  drum  member   (6)  s u p p o r -  

t e d   r o t a t a b l y   w i t h i n   the   e n g i n e   c a s e   ( 2 ) ,   a  p l u r a l i t y  

of   c y l i n d e r   ( 7 ) / p i s t o n   (8)  a s s e m b l i e s   and  a  c o r r e s p o n d i n g  

p l u r a l i t y   of   c o n n e c t i n g   rod   ( 9 ) / c r a n k s h a f t   t h r o w   ( 1 0 )  

a s s e m b l i e s   a r r a n g e d   a t   r e g u l a r   i n t e r v a l s   in  the   s a i d  

drum  member   ( 6 ) ,   a  g e a r   w h e e l   (18)   k e y e d   to  e a c h   c r a n k -  

s h a f t   t h r o w   (10 )   and  m e s h i n g   w i t h   a  r i n g   g e a r   (19)   i n  

r o l l i n g   r e l a t i o n s h i p   t h e r e w i t h ,   s a i d   r i n g   g e a r   19  b e i n g  

a f f i x e d   to  t he   e n g i n e   c a s e ,   and  c h a r a c t e r i s e d   in  t h a t  

i t   c o m p r i s e s   a  c y l i n d e r   h e a d   (29)   b e a r i n g   on  the   c y l i n -  

d e r s   (7)  and  r i g i d   w i t h   the   e n g i n e   c a s e   ( 2 )  ,   s e a l   m e a n s  

(27 ,   28,  35)  b e t w e e n   s a i d   h e a d   (29)   and  s a i d   c y l i n d e r s  

( 7 ) ,   and  i n t a k e   and  e x h a u s t   means   (40 ,   42)  a f f i x e d   t o  

s a i d   c y l i n d e r   h e a d   (29)   and  s e r v i n g   s e q u e n t i a l l y   s a i d  

c y l i n d e r s   ( 7 ) .  

2.  An  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   s a i d   s e a l   means   c o m p r i s e ,   in  e a c h   of   s a i d   c y -  

l i n d e r s   ( 7 ) ,   a  s e a t   (27)   c o n f r o n t i n g   s a i d   c y l i n d e r   h e a d  

(29)   w h e r e i n   an  a n n u l a r   s e a l i n g   member   (28)   i s   s l i d a b l e  

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

( 2 9 ) .  

3.  An  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   s a i d   s e a l   means   c o m p r i s e   a  p l a t e - l i k e   e l e m e n t  

(35)   i n t e r p o s e d   b e t w e e n   the   c y l i n d e r   h e a d   (29)   and  s a i d  

drum  member   ( 6 ) ,   p e r f o r a t e d   a t   and  in  t i g h t   s e a l e d  

r e l a t i o n s h i p   w i t h   s a i d   c y l i n d e r s   ( 7 ) ,   s a i d   p l a t e - l i k e  

e l e m e n t   (35)   b e i n g   c o n s t a n t l y   b i a s e d   i n t o   c l o s e   c o n t a c t  



w i t h   s a i d   c y l i n d e r   h e a d   ( 2 9 ) .  

4.  An  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   s a i d   c y l i n d e r   h e a d   (29)   i s   a d j u s t a b l y   p o s i t i o n a -  

b l e   r e l a t i v e l y   to  t he   c y l i n d e r s   (7)  to  v a r y   the   c o m p r e s -  

s i o n   r a t i o   of  s a i d   c y l i n d e r   ( 7 ) / p i s t o n   (8)  a s s e m b l i e s .  

5.  An  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   i t   c o m p r i s e s   an  h y d r a u l i c   c y l i n d e r   (80)   a c t i v e  

b e t w e e n   s a i d   h e a d   (29)   and  the   drum  member   ( 6 ) ,   a  d e l i v e -  

ry  and  a  d r a i n   c o n d u i t s   (90 ,   88)  f o r   d e l i v e r i n g   to  a n d  

d r a i n i n g   f rom  the   s a i d   c y l i n d e r   (80)   a  p r e s s u r i z e d   f l u i d ,  

v a l v e   means   (92)   on  the   s a i d   c o n d u i t s   (90 ,   8 8 ) ,   a  

p r e s s u r e   t r a n s d u c e r   (93)   in  the   s a i d   h e a d   (29)   f o r  

s e n s i n g   the   c o m p r e s s i o n   p r e s s u r e   in  s a i d   c y l i n d e r /  

p i s t o n   a s s e m b l i e s   (7,  8)  and  a  c o n t r o l   u n i t   (92)   f e d  

w i t h   a  s i g n a l   d e r i v e d   f rom  s a i d   t r a n s d u c e r   93  a n d  

d r i v i n g   the   s a i d   v a l v e   means   (87)   to  a l t e r n a t i v e l y  

c o n n e c t   s a i d   h y d r a u l i c   c y l i n d e r   (80)   to  the  d r a i n   o r  

to  the   d e l i v e r y   c o n d u i t s   (90 ,   8 8 ) .  
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