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(S)  Compressor  with  piston  and  cylinder  piston,  both  performing  orbital  movements. 

A  compressor  comprises  a  housing  (51)  having  at  least 
two  axially  spaced  walls  and  rotatable  in  relation  to  the  hous- 
ing  (51)  piston  (300)  and  cylinder-piston  (250)  journaled  on 
eccentric  portions  (165,  185)  of  two  oppositely  rotatable 
shafts.  The  piston  (300)  and  cylinder-piston  (250)  form  move- 
able  (306, 271)  walls,  and  axially  spaced  walls  of the  housing 
(51)  form  stationary  walls  of  at  least  two  compression  cham- 
bers  (450).  Circulated  fluid  is  drawn  into  the  compression 
chambers  through  intake  ports  (133)  or  intake  valves  and  is 
discharged  through  discharge  valves  (129). 





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

c o m p r e s s o r   c a p a b l e   of  c o m p r e s s i n g   a i r   and  a  v a r i e t y  
of  g a s e s ,   m i x t u r e s ,   v a p o r s   and  r e f r i g e r a n t s .  

The  r o t a r y   c o m p r e s s o r   of  t h i s   i n v e n t i o n   has   a  

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

e l e m e n t s   r o t a t a b l e   in   r e l a t i o n   to   t h e   h o u s i n g   a n d  

j o u r n a l e d   on  e c c e n t r i c   p o r t i o n s   of  two  o p p o s i t e l y  

r o t a t a b l e   s h a f t s .   The  p i s t o n   and  c y l i n d e r - p i s t o n  

e l e m e n t s   f o r m   m o v e a b l e   w a l l s   and  a x i a l l y   s p a c e d  

s t a t i o n a r y   w a l l s   of  t he   h o u s i n g   fo rm  s t a t i o n a r y   w a l l s  

of  a t   l e a s t   one  c o m p r e s s i o n   c h a m b e r .   F l u i d   can   b e  

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

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

d i s c h a r g e   v a l v e s .  

.  R e c i p r o c a t i n g   p i s t o n   c o m p r e s s o r s   a r e   w e l l   k n o w n  

i n  t h e   a r t .   They  p o s s e s s ,   h o w e v e r ,   i n h e r e n t   d i s a d v a n -  

t a g e s   of   h a v i n g   r e c i p r o c a t i n g   m o t i o n   of  a  p i s t o n  

c a u s i n g   h i g h   s t r e s s e s   in   c e r t a i n   c o m p o n e n t s ,   v i b r a t i o n ,  

n o i s e ,   and   l i m i t i n g   t h e i r   s p e e d s .   Due  to  s p e e d  

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

r e l a t i v e l y   b u l k y   a n d  h e a v y   m a c h i n e s .   F u r t h e r ,   t h e y  

m u s t   be  e q u i p p e d   w i t h  s u c t i o n   v a l v e s   c o m p l i c a t i n g   t h e i r  

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

d i s a d v a n t a g e s .  

V a r i o u s   t y p e s   of  r o t a r y   c o m p r e s s o r s   h a v e   b e e n  

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

i n   o r d e r   to   o v e r c o m e   some  of  i t s   d i s a d v a n t a g e s ,   and  t o  

r e a l i z e   new  a d v a n t a g e s .   H o w e v e r ,   s u c h   e f f o r t s   h a v e   n o t  



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

p r e s s o r   c o n t i n u e s   t o  b e   in   w i d e s p r e a d   u s e   t o d a y .  

S u m m a r y   of  t h e   I n v e n t i o n  

The  r o t a r y   c o m p r e s s o r   of   t h i s   i n v e n t i o n   c o m p r i s e s  

g e n e r a l l y   an  o u t e r   h o u s i n g   w i t h i n   w h i c h  o n e  o r   m o r e  

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

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

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

o p e r a t i v e l y   p o s i t i o n e d   b e t w e e n   and  a d j a c e n t   to   t h e m .  

The  p i s t o n   and  c y l i n d e r - p i s t o n   a r e   j o u r n a l e d   on  e c c e n -  

t r i c   p o r t i o n s   of   two  s h a f t s .   The  s h a f t s   can  b e  j o u r n a l e d  

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

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

s h a f t   to   a  d r i v e n   s h a f t   and  to  c o o r d i n a t e   t h e i r  

m o v e m e n t s   in   s u c h   a  way  so  t h e   s h a f t s   r o t a t e  i n  

c o o r d i n a t e d   r o t a t i o n s   in   o p p o s i t e   d i r e c t i o n s   and  w i t h  

e q u a l   r o t a t i o n a l   s p e e d s .   The  p i s t o n   and  c y l i n d e r - p i s t o n  

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

d i r e c t i o n s   w i t h   and  a b o u t   t h e   e c c e n t r i c   p o r t i o n s   o f  

t h e i r   s h a f t s   and  f o r m   m o v e a b l e   w a l l s  o f   a t   l e a s t   o n e  

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

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

w a l l s   of   t h e   h o u s i n g .  

I n t a k e   c h a r g e   of   f l u i d  c o m p r e s s e d   by  one  v e r s i o n  

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

t h e   c o m p r e s s i o n   c h a m b e r   or   c h a m b e r s   t h r o u g h   s u i t a b l e  

i n t a k e   p o r t   or   p o r t s   s e q u e n t i a l l y   o p e n e d   and  c l o s e d   b y  

t h e   c y l i n d e r - p i s t o n   and  p i s t o n   e l e m e n t s .   In  a n o t h e r  

v e r s i o n ,   t h e   i n t a k e   c h a r g e   can  be  d r a w n   i n t o   c o m p r e s s i o n  

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

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

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

v a l v e s .  



I n t e r n a l   l e a k a g e   b e t w e e n   t h e   p i s t o n   and  c y l i n d e r -  

p i s t o n ,   and  b e t w e e n   the   p i s t o n   and  c y l i n d e r - p i s t o n   a n d  

a d j a c e n t   s p a c e d   w a l l s   of  t h e   h o u s i n g   can  be  c o n t r o l l e d  

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

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

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

w a l l s   of  t h e   h o u s i n g ,   or  can   be  c o n t r o l l e d   t h r o u g h  

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

u s e   of  any  s e a l i n g   e l e m e n t s ,   b u t   as  a  r e s u l t   of  s u i t a b l e  

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

s u r f a c e   f i n i s h   and  u s e   of  l u b r i c a n t   of  s u i t a b l e   v i s c o s i t y  

as  a  s e a l i n g   m e d i u m .   The  same  l u b r i c a n t   can  be  u s e d   t o  

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

S t a t e m e n t   of  t h e   I n v e n t i o n  

The  r o t a r y   c o m p r e s s o r   of  t h i s   i n v e n t i o n   c o m p r i s e s  

g e n e r a l l y :  

a  c y l i n d e r - p i s t o n   c o m p r i s i n g   a  body  and  s p a c e d  

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

one  end  of  t h e   body   and  f o r m i n g   a  U - s h a p e d   o p e n i n g ;  

t he   c y l i n d e r - p i s t o n   f u r t h e r   h a v i n g   two  s i d e   f a c e s ;  

a  p i s t o n   p o s i t i o n e d   w i t h i n   t h e   U - s h a p e d   o p e n i n g   o f  

t h e   c y l i n d e r - p i s t o n   and  h a v i n g   s p a c e d   f a c e s   a d j o i n i n g  

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

t h e   p i s t o n   f u r t h e r   h a v i n g   two  s p a c e d   s i d e   f a c e s ;  

two  a x i a l l y   s p a c e d   h o u s i n g   w a l l s   a d j o i n i n g   s i d e  

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

t h e   p i s t o n ;  

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

e c c e n t r i c   p o r t i o n   j o u r n a l e d   in   t h e   body  of  the   c y l i n d e r -  

p i s t o n ;  

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

p o r t i o n   j o u r n a l e d   in  t he   p i s t o n ;  

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

s h a f t   and  t he   p i s t o n   s h a f t   so  b o t h   s h a f t s   f o l l o w  

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



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

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

a r o u n d   t h e   e c c e n t r i c   p o r t i o n s   of  t h e   s h a f t s ;  

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

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

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

c h a m b e r ;   . 
i n t a k e   m e a n s   l e a d i n g   to  t h e  c o m p r e s s i o n   c h a m b e r ;  

a n d  

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

c h a m b e r .  

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

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

t h r o u g h   a  r o t a r y   c o m p r e s s o r  o f  t h i s   i n v e n t i o n   h a v i n g  

one  c o m p r e s s i o n   c h a m b e r  a n d   i n t a k e   s y s t e m   w i t h  i n t a k e  

p o r t s ,   t a k e n   a l o n g   l i n e s   1-1  in   F i g s .   2  a n d  3 ;  

F i g .   2  i s   a  t r a n s v e r s e   p a r t i a l   s e c t i o n a l   v i e w  

t a k e n   a l o n g   l i n e   2 -2   o f  F i g .   1  and  s h o w i n g   a  p i s t o n  

and  c y l i n d e r - p i s t o n   j o u r n a l e d   on  e c c e n t r i c   p o r t i o n s   o f  

t h e i r   s h a f t s ;  

F i g .   3  i s   a  v e r t i c a l   s e c t i o n a l   v i e w   t a k e n   a l o n g  

l i n e   3-3  of   F i g .   1  and   s h o w i n g   a  c o m p r e s s i o n   c h a m b e r  

w i t h   i n t a k e   and   d i s c h a r g e   s y s t e m s ;  

- F i g .   4  i s   a  p e r s p e c t i v e   v i e w   of  two  s h a f t s  w i t h  

g e a r s   and  b a l a n c i n g   e l e m e n t s ;  

F i g .  5   i s   a  p e r s p e c t i v e   v i e w   of  t h e   c y l i n d e r -  

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

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

F i g .   6  i s   a  p e r s p e c t i v e   f r a g m e n t a r y   v i e w  o f   t h e  

e l e m e n t s   s e a l i n g   t h e  i n t a k e  p o r t   e x p l o d e d ;  

F i g .   7  i s   a  p e r s p e c t i v e   v i e w   of  t h e   p i s t o n   w i t h  

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

c o m p r e s s i o n   c h a m b e r   a s s e m b l e d ;  

F i g s .   8  t h r o u g h   12  show  s e v e r a l   s u i t a b l e  s h a p e s  

of  t he   i n t a k e   p o r t s ;  



F i g .   13  i s   a  v e r t i c a l   s e c t i o n a l   v i e w   t a k e n   a l o n g  

l i n e   c o r r e s p o n d i n g   to  3-3  of  F i g .   1  s h o w i n g   t he   c o m -  

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

d i s c h a r g e   v a l v e s ;  

F i g .   14  i s   a  p e r s p e c t i v e   v i e w   of  t h e   c y l i n d e r -  

p i s t o n   w i t h o u t   a  s y s t e m   f o r   s e a l i n g   i n t a k e   p o r t s ;  

F i g .   15  i s   a  l o n g i t u d i n a l   p a r t i a l   s e c t i o n a l   v i e w  

t h r o u g h   a  r o t a r y   c o m p r e s s o r   of  t h i s   i n v e n t i o n   h a v i n g  

two  c o m p r e s s i o n   c h a m b e r s ;  

F i g s .   16  and  17  a r e   v e r t i c a l   s e c t i o n a l   v i e w s  

t a k e n   a l o n g   l i n e s   1 6 - 1 6   and  17-17   of  F i g .   15  a n d  

s h o w i n g   two  c o m p r e s s i o n   c h a m b e r s   w i t h   i n t a k e   s y s t e m s  

h a v i n g   i n t a k e   p o r t s ;  

F i g .   18  i s   a  p e r s p e c t i v e   v i e w   of  t h e   c y l i n d e r -  

p i s t o n   of  two  c o m p r e s s i o n   c h a m b e r s   c o m p r e s s o r   h a v i n g   a  

s y s t e m   f o r   s e a l i n g   of  t he   i n t a k e   p o r t s ;  

F i g .   19  i s   a  p e r s p e c t i v e   v i e w   of  t h e   p i s t o n   o f  

two  c o m p r e s s i o n   c h a m b e r s   c o m p r e s s o r ;  

F i g s .   20  and  21  a r e   v e r t i c a l   s e c t i o n a l   v i e w s  

t a k e n   a l o n g   l i n e s   c o r r e s p o n d i n g   to  1 6 - 1 6   and  1 7 - 1 7   o f  

F i g .   15,  s h o w i n g   two  c o m p r e s s i o n   c h a m b e r s   of  a  c o m p r e s s o r  
w i t h   i n t a k e   s y s t e m s   h a v i n g   i n t a k e   v a l v e s ;  

F i g .   22  i s   a  p e r s p e c t i v e   v i e w   of  t h e   c y l i n d e r -  

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

s y s t e m s   f o r   s e a l i n g   i n t a k e   p o r t s ;  

F i g s .   23  t h r o u g h   28  a r e   t r a n s v e r s e   p a r t i a l   s e c t i o n a l  

v i e w s   t a k e n   a l o n g   l i n e   2-2  of  F i g .   1  s h o w i n g   t h e   com-  

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

F i g s .   29  t h r o u g h ' 3 2   a re   t r a n s v e r s e   p a r t i a l   s e c t i o n a l  

v i e w s   t a k e n   a l o n g   l i n e   2-2  of  F i g .   1  and  s h o w i n g   o n e  

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

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

F i g s .   33  t h r o u g h   40  a r e   t r a n s v e r s e   p a r t i a l   s e c t i o n a l  

v i e w s   t a k e n   a l o n g   l i n e   3 3 - 3 3   of  F i g .   15  and  s h o w i n g   t w o  



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

u n d e r g o i n g   f u l l   c y c l e   of  o p e r a t i o n ;   a n d  

F i g s .   41  t h r o u g h   44  a r e   t r a n s v e r s e   p a r t i a l   s e c t i o n a l  

v i e w s   t a k e n   a l o n g   l i n e   3 3 - 3 3   of   F i g .   15  and  s h o w i n g   t w o  

c o m p r e s s i o n   c h a m b e r s   c o m p r e s s o r   w i t h   i n t a k e   v a l v e s  

u n d e r g o i n g   f u l l   c y c l e   of   o p e r a t i o n .  

D e t a i l e d   D e s c r i p t i o n   of  t h e   I n v e n t i o n  

R e f e r r i n g   f i r s t   to   F i g s .   1,  2  and  3  o f  t h e   d r a w i n g s ,  

a  r o t a r y   c o m p r e s s o r   o f  t h i s   i n v e n t i o n   h a v i n g   o n e  c o m -  

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

50.   C o m p r e s s o r   50  c o m p r i s e s   h o u s i n g   51  w i t h i n  w h i c h  

p i s t o n   300  and  c y l i n d e r - p i s t o n   250  f o r m i n g   m o v e a b l e   w a l l s  

of   c o m p r e s s i o n   c h a m b e r   450  a r e   j o u r n a l e d   on  e c c e n t r i c  

p o r t i o n s   165  and  185  of  r o t a t a b l e   s h a f t s   1 6 0  a n d   1 8 0 .  

H o u s i n g   51  c o m p r i s e s   a x i a l l y   s p a c e d   h o u s i n g   w a l l s  

7 5   and   125  h a v i n g   s u r f a c e s   76  and   126  i n t e r c o n n e c t e d  

b y  p e r i p h e r a l   w a l l   150  w i t h   i n s i d e   s u r f a c e   151  t o  f o r m  

c a v i t y   52.  S p a c e d   w a l l s   75  and  125  f o r m  s t a t i o n a r y  

w a l l s   of  c o m p r e s s i o n   c h a m b e r   450  and  p o r t i o n s   o f  s u r -  

f a c e s   76  and  126  of  s p a c e d   w a l l s   75  and  125  d e f i n e  

s t a t i o n a r y   s u r f a c e s   of   c o m p r e s s i o n   c h a m b e r   450 ,   w h i l e  

o t h e r  p o r t i o n s   of  s u r f a c e s   76  and  126  and  s u r f a c e  1 5 1  

of   p e r i p h e r a l   w a l l   150  d e f i n e   s t a t i o n a r y   s u r f a c e s   o f  

c h a m b e r   454  l o c a t e d   a r o u n d   c y l i n d e r - p i s t o n   2 5 0  a n d  

p i s t o n   300  and  w i t h i n   c a v i t y   5 2 .  G e a r   t r a n s m i s s i o n  

c o v e r   55  f o r m s   w i t h  s u r f a c e   77  of  s p a c e d   w a l l   7 5  g e a r  

c a v i t y   54,  and  c o u n t e r b a l a n c e   c o v e r   57  f o r m s   w i t h   s u r -  

f a c e   127  of  s p a c e d  w a l l   125  c o u n t e r b a l a n c e   c a v i t y   5 6 .  

E l e m e n t s   55,  75,   150,   125  a n d  5 7   a r e   f a s t e n e d  b y  

s u i t a b l e   f a s t e n i n g   m e a n s ,   as  f o r   e x a m p l e   b o l t s   5 9 .  

In  t h e   e m b o d i m e n t   i l l u s t r a t e d   s p a c e d  w a l l s  7 5   a n d  

125  a r e   s p a c e d   a x i a l l y  a l o n g   a x e s   X1-X1  and  X2-X2  o f  

s h a f t s   160  and  180  by  p e r i p h e r a l   w a l l  1 5 0   p o s i t i o n e d  

b e t w e e n   a n d  s e c u r e d   to   s p a c e d   w a l l s   75  and  1 2 5 .  

H o w e v e r ,   any  s u i t a b l e   s p a c i n g   m e a n s ,   d i f f e r e n t   f r o m  



t h o s e   d e s c r i b e d ,   can  be  u s e d   to  a x i a l l y   s p a c e   w a l l s  

75  and  125  as  r e q u i r e d   f o r   o p e r a t i o n   of  c y l i n d e r -  

p i s t o n   250  and  p i s t o n   3 0 0 .  

I n t e r n a l   s t r u c t u r e s   of  s p a c e d   w a l l s   75  and  1 2 5  

a r e   b e s t   shown  in  F i g s .   1  and  3.  W a l l   75  has   i n t a k e  

c h a n n e l   78  c o m m u n i c a t i n g   w i t h   c o m p r e s s i o n   c h a m b e r   4 5 0  

t h r o u g h   s u i t a b l e   i n t a k e   p o r t   79,  and  d i s c h a r g e   c h a n n e l  

82  c o n n e c t e d   w i t h   c o m p r e s s i o n   c h a m b e r   450  by  s u i t a b l e  

d i s c h a r g e   v a l v e   or  v a l v e s   83.  W a l l   125  has   i n t a k e  

c h a n n e l   132  c o m m u n i c a t i n g   w i t h   c o m p r e s s i o n   c h a m b e r   4 5 0  

t h r o u g h   s u i t a b l e   i n t a k e   p o r t   133,   and  d i s c h a r g e   c h a n n e l  

128  c o n n e c t e d   w i t h   c o m p r e s s i o n   c h a m b e r   450  by  s u i t a b l e  

d i s c h a r g e   v a l v e   or  v a l v e s   129.   I n t a k e   p o r t   133  a n d  

d i s c h a r g e   v a l v e s   129  a r e   a l s o   shown  in  F i g .   2 .  

In  t h e   e m b o d i m e n t   i l l u s t r a t e d ,   t h e   i n t a k e   a n d  

d i s c h a r g e   s y s t e m s   a r e   shown  in  b o t h   a x i a l l y   s p a c e d  

h o u s i n g   w a l l s   75  and  125.   H o w e v e r ,   any  s u i t a b l e  

c o m b i n a t i o n   of  t he   i n t a k e   and  d i s c h a r g e   s y s t e m s   in   o n e  

or  b o t h   s p a c e d   w a l l s   can  be  u s e d .  

S p a c e d   w a l l s   75  and  125  may  h a v e   c o o l i n g   c h a m b e r s  

or  p a s s a g e w a y s   90  and  140  to  c i r c u l a t e   s u i t a b l e   c o o l a n t .  

C h a m b e r s   or  p a s s a g e w a y s   90  and  140  may  have   c o o l i n g  

r i b s   on  t h e i r   i n t e r n a l   s u r f a c e s   to  i n c r e a s e   h e a t   e x c h a n g e  

s u r f a c e   a r e a .  

C y l i n d e r - p i s t o n   250  w i t h   i t s   e l e m e n t s   s e a l i n g  

c o m p r e s s i o n   c h a m b e r   450  and  i n t a k e   p o r t   133  and  b e a r i n g  

264  a s s e m b l e d   is   b e s t   shown  in   v i e w   of  F i g .   5.  The  t e r m  

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

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

t h i s   e l e m e n t   is   n o t   a t -  a l l   g e o m e t r i c a l l y   c y l i n d r i c a l .  

C y l i n d e r - p i s t o n   250  c o m p r i s e s   body   253  and  s p a c e d  

w a l l s   254  and  255  e x t e n d i n g   f rom  one  end  of  body   2 5 3 .  

S p a c e d   w a l l s   254  and  255  h a v e   o p p o s i n g   p a r a l l e l   s u r f a c e s  

256  and  257  and  fo rm  a  U - s h a p e d   o p e n i n g   f o r   a  p i s t o n .  

B e a r i n g   264  i s   m o u n t e d   in   p a s s a g e w a y   261  of  body   2 5 3 .  



At  t h e   end  o f   c y l i n d e r - p i s t o n   250  b o d y  2 5 3  r e m o t e  

f rom  s p a c e d   w a l l s   254  and  255  b a l a n c i n g  e l e m e n t s   2 7 0  m a y  

b e  r e c e i v e d   i n  p a s s a g e w a y s   263.   T h e  p u r p o s e   of  b a l a n c i n g  

e l e m e n t s   270  i s   t o  b a l a n c e   t h e   m a s e s  o f  s p a c e d   w a l l s   2 5 4  

and  255  to   make  t h e   c e n t e r   of  g r a v i t y   o f  c y l i n d e r - p i s t o n  

2 5 0  l o c a t e d   o n  o r  c l o s e   to  a x i s  Y 1 - Y 1   common  f o r  b e a r i n g  

264  and  e c c e n t r i c  p o r t i o n   165  of   s h a f t  1 6 0 .   H o w e v e r ,  

b a l a n c i n g   of   c y l i n d e r - p i s t o n   250  can   be  r e a l i z e d   w i t h o u t  

u se   of  s e p a r a t e   b a l a n c i n g   e l e m e n t s   270  when  a  s u f f i c i e n t l y  

l a r g e   p o r t i o n   of   b o d y  2 5 3  r e m o t e   f r o m  s p a c e d  w a l l s   2 5 4  a n d  

255  a c t s   as  a  b a l a n c i n g   e l e m e n t   t o  b a l a n c e  c y l i n d e r - p i s t o n  

2 5 0 .  

Body  253  a t   t h e   end   a d j a c e n t   to   s p a c e d   w a l l s   2 5 4  

and  255  h a s  s u r f a c e   271  c o n n e c t i n g   two  s i d e   f a c e s  2 5 1  

and  252,   and   f u r t h e r   c o n n e c t i n g   o p p o s i n g  p a r a l l e l   s u r f a c e s  

256  and  257  o f   s p a c e d   w a l l s   2 5 4  a n d   255.   S u r f a c e s   2 5 6 ,  

257  and  271  f o r m  t h r e e  o f   f o u r   m o v e a b l e  s u r f a c e s   o f  

c o m p r e s s i o n   c h a m b e r   4 5 0 .  

F i g u r e   7  s h o w s   p i s t o n   300  w i t h   i t s   s e a l i n g   e l e m e n t s  

a s s e m b l e d   and   b e a r i n g   309  e x p l o d e d .   P i s t o n   300  h a s   s p a c e d  

s i d e   f a c e s  3 0 3   and  304  i n t e r c o n n e c t e d   by  p a s s a g e w a y   3 0 7  

in  w h i c h  b e a r i n g   309  i s   m o u n t e d   a f t e r  a s s e m b l y .   P i s t o n  

300  has   a l s o   p a i r   o f  s p a c e d  f a c e s  3 0 1   a n d - 3 0 2   and  p a i r  

of  end  f a c e s   305  and  306 .   E n d  f a c e   306  c o n n e c t s   s p a c e d  

s i d e  f a c e s   3 0 3  a n d  3 0 4   and  s p a c e d   f a c e s  3 0 1   and  302  a n d  

f o r m s   f o u r t h   m o v e a b l e   s u r f a c e   of   c o m p r e s s i o n   c h a m b e r   4 5 0 ,  

c h a n g i n g   t h e   v o l u m e   of  c o m p r e s s i o n   c h a m b e r  4 5 0  d u r i n g  

t h e   o p e r a t i o n   o f  t h e   c o m p r e s s o r .  

Due  to  i t s   s y m m e t r i c a l   s h a p e   p i s t o n   300  c a n  b e  

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

on  or  c l o s e   t o  t h e   a x i s   Y2-Y2  w h i c h   i s  c o m m o n  f o r  

b e a r i n g   309  and  e c c e n t r i c   p o r t i o n   185  o f  s h a f t   1 8 0 .  

F i g .   4  shows   f r o m   t h e   b a c k s i d e  o f   t he   c o m p r e s s o r  
s h a f t s   1 6 0  a n d   180  a s s e m b l e d  w i t h   t h e i r  g e a r s   a n d  

b a l a n c i n g   e l e m e n t s .   G e a r s  1 6 1   and  181  a n d  b a l a n c i n g  

e l e m e n t s   164  and  184  can   be  s e c u r e d   to  s h a f t s   1 6 0  a n d  

180  by  m e a n s   s u c h   as  s u i t a b l e   k e y s ,   s p l i n e s ,   o r  a n y  



o t h e r   s u i t a b l e   m e a n s .   Gear   161  may  h a v e   some  m a t e r i a l  

r e m o v e d   a t   162;   o p p o s i t e   p o r t i o n   163  of  g e a r   161  m a y  
be  h e a v i e r   and  t o g e t h e r   w i t h   b a l a n c i n g   e l e m e n t   1 6 4  

may  b a l a n c e   e c c e n t r i c   p o r t i o n   165  and  c y l i n d e r - p i s t o n  

250  j o u r n a l e d   t h e r e o n .   S i m i l a r l y ,   g e a r   181  may  h a v e  

s u i t a b l e   a m o u n t   of  m a t e r i a l   r e m o v e d   a t   182;   o p p o s i t e  

p o r t i o n   183  of  g e a r   181  may  b a l a n c e ,   w i t h   b a l a n c i n g  

e l e m e n t   184  e c c e n t r i c   p o r t i o n   185  and  p i s t o n   3 0 0  

j o u r n a l e d   t h e r e o n .  

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

can   be  u s e d ,   h o w e v e r ,   to  b a l a n c e   s h a f t s   160  and  1 8 0 .  

For   e x a m p l e ,   a  b a l a n c i n g   s y s t e m   n o t   u t i l i z i n g  g e a r s  

b u t   o n l y   b a l a n c i n g   e l e m e n t s   s i m i l a r   to  b a l a n c e s   1 6 4  

and  184  and  s u i t a b l y   s e c u r e d   to   s h a f t s   160  and  1 8 0  

can  be  u s e d   to  b a l a n c e   one  or  b o t h   of  s h a f t s   160  a n d  

180.   B a l a n c e d   s h a f t s   160  and  180  h a v e   t h e i r   c e n t e r s  

of  g r a v i t y   l o c a t e d   on  or  c l o s e   to  a x e s   X1-X1  and  X 2 - X 2 ,  

as  r e q u i r e d   f o r   b a l a n c e d   o p e r a t i o n   of  a  r o t a r y   c o m p r e s s o r  
of  t h i s   i n v e n t i o n .  

E c c e n t r i c   p o r t i o n s   165  and  185  can  be  c r a n k s   w h e n  

s h a f t s   160  and  180  a r e   c r a n k s h a f t s ,   or  t h e y   can  b e  

e c c e n t r i c s   when  s h a f t s   160  and  180  a r e   e c c e n t r i c  

s h a f t s .   E c c e n t r i c   p o r t i o n s   165  and  175  h a v e   a x e s   Y 1 - Y 1  
and  Y2-Y2  e c c e n t r i c   f rom  and  p a r a l l e l   to   a x e s   X1-X1  a n d  

X 2 - X 2  o f   s h a f t s   160  and  1 8 0 .  

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

i l l u s t r a t e d   i s   b e s t   s e e n   in  F i g s .   1  t h r o u g h   3 .  

C y l i n d e r - p i s t o n   250  is   j o u r n a l e d   on  e c c e n t r i c  

p o r t i o n   165  of   s h a f t   160;  p i s t o n   300  i s   j o u r n a l e d   o n  

e c c e n t r i c   p o r t i o n   185`  o f   s h a f t   180  and  i s   s l i d a b l y  

p o s i t i o n e d   b e t w e e n   s p a c e d   w a l l s   254  and  255  of  c y l i n d e r -  

p i s t o n   250,   f o r m i n g   t he   U - s h a p e d   o p e n i n g   f o r   p i s t o n   3 0 0 .  

S h a f t s   160  and  180  a r e   j o u r n a l e d   in  b e a r i n g s   8 8 ,  

89,  138  and  139  s u p p o r t e d   in  t h e i r   h o u s i n g s   86,  87,  1 3 6  

and  137  in   a x i a l l y   s p a c e d   h o u s i n g   w a l l s   75  and  1 2 5 .  



B e a r i n g s   88  and  1 3 8  j o u r n a l   s h a f t   160 ,   a n d  b e a r i n g s   89  

and  139  j o u r n a l   s h a f t   180.   S h a f t s   160  and  180  a r e  

s p a c e d   a s  r e q u i r e d   f o r   m e s h i n g   of   g e a r s   161  and  1 8 1  a n d  

o p e r a t i o n   of   c y l i n d e r - p i s t o n  2 5 0   and  p i s t o n   300  and  a r e  

r o t a t i n g   a r o u n d   a x e s   X l -X1   and  X2-X2 .   T h i s  i s   b e s t   s e e n  

i n  v i e w s   o f  F i g s .   1  and  3 .  

S h a f t s   160  and  1 8 0  m a y   be  a d d i t i o n a l l y   j o u r n a l e d  

in   b e a r i n g s   62  a n d  6 3   s u p p o r t e d   in   t h e i r   h o u s i n g s   60  a n d  

61  in   g e a r   t r a n s m i s s i o n   c o v e r   5 5 .  

A l s o ,   any  s u i t a b l e  j o u r n a l i n g   s y s t e m   f o r  j o u r n a l i n g  

of  s h a f t s   160  and  180  and  d i f f e r e n t   f r o m  a b o v e   d e s c r i b e d  

can   be  u s e d .   Fo r   e x a m p l e ,   s h a f t s   1 6 0  a n d   180  can  b e  

j o u r n a l e d   in   b e a r i n g s   s u i t a b l y   l o c a t e d   in   g e a r   t r a n s -  

m i s s i o n  c o v e r   55  and  in  c o u n t e r b a l a n c e  c o v e r   57  w i t h o u t  

b e i n g   j o u r n a l e d   in   s p a c e d   w a l l s   75  and  1 2 5 ,  o r  a n y   o t h e r  

s u i t a b l e   c o m b i n a t i o n   of  b e a r i n g s   in   e l e m e n t s   55,  7 5 ,  

125  and   57,  or  in   e l e m e n t s   s i m i l a r   to  c o v e r s   5 5  a n d   57  

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

u s e d .   E l e m e n t s   j o u r n a l i n g  s h a f t s   160  and  180  s h o u l d  

be  a l i g n e d   by  s u i t a b l e   m e a n s ,   as  f o r   e x a m p l e   s u i t a b l e  

d o w e l   p i n s .  

B e a r i n g  3 0 9  o f   p i s t o n   300  i s   b e s t   s e e n   e x p l o d e d  

i n  v i e w   of   F i g .   7.  F o r  a s s e m b l y   a r o u n d   e c c e n t r i c  

p o r t i o n   185  and  b e t w e e n   a rms   186  and  187  of  s h a f t   1 8 0  

(when   s h a f t  1 8 0   i s   a  c r a n k s h a f t )   and  w i t h i n   p a s s a g e w a y  
307  of   p i s t o n   300,   b e a r i n g   3 0 9  i s   s p l i t   i n   to  h a l v e s  

310  and   3 1 1  h a v i n g   f l a n g e s   312  and  313.   F l a n g e s   3 1 2  

and  313  may  o p e r a t i v e l y   p o s i t i o n   h a l v e s   310  and  3 1 1  

a g a i n s t   s t e p   308  i n  p a s s a g e w a y   307 .   Any  o t h e r   s u i t a b l e  

m e a n s   to  p o s i t i o n   h a l v e s   310  and  311 ,   d i f f e r e n t   f r o m  

a b o v e   d e s c r i b e d ,   can  be  u s e d   i n s t e a d   o f  f l a n g e s   3 1 2  

and  313 .   H a l v e s   310  and  311  s h o u l d   b e  s e c u r e d  t o  

p i s t o n   300  by  s u i t a b l e   s e c u r i n g   m e a n s ,   n o t  s h o w n .  

B e a r i n g   2 6 4  o f   c y l i n d e r - p i s t o n   250,   s p l i t   in   h a l v e s  

265  and   267  h a v i n g   f l a n g e   p o r t i o n s   266  and  268  ( b e s t  



v i s i b l e   in   v i e w   of  F i g .   1 4 ) ,   can  be  m o u n t e d   i n  

p a s s a g e w a y   261  in  body  253  and  a r o u n d   e c c e n t r i c  

p o r t i o n   165  of  s h a f t   160  and  b e t w e e n   a rms  166  and  1 6 7  

of  s h a f t   160  in   a  s i m i l a r   m a n n e r .  

When  s h a f t s   160  and  180  a r e   e c c e n t r i c   s h a f t s   h a v i n g  

e c c e n t r i c s   165  and  185  t h e n   s u i t a b l e   o n e - p i e c e   b e a r i n g s  

can   be  u s e d   to  j o u r n a l   c y l i n d e r - p i s t o n   250  and  p i s t o n  

300  on  e c c e n t r i c s   165  and  1 8 5 .  

S h a f t s   160  and  180  a r e   i n t e r c o n n e c t e d   by  g e a r s  
161  and  181  to   t r a n s m i t   power   f rom  a  d r i v e   s h a f t   to  a  

d r i v e n   s h a f t   and  to  c o o r d i n a t e   t h e i r   r o t a t i o n s   a n d  

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

w i t h   e q u a l   s p e e d s .   C y l i n d e r - p i s t o n   250  and  p i s t o n   3 0 0  

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

d i r e c t i o n s   w i t h   and  a r o u n d   e c c e n t r i c   p o r t i o n s   165  a n d  

185  of   s h a f t s   160  and  180.   S p a c e d   f a c e s   301  and  3 0 2  

of  p i s t o n   300  a r e   d i s p o s e d   a d j a c e n t   to  o p p o s i n g   p a r a l l e l  

s u r f a c e s   256  and  257  of  s p a c e d   w a l l s   254  and  255  o f  

c y l i n d e r - p i s t o n   250.   S i d e   f a c e   251  of  c y l i n d e r - p i s t o n  

250  and  s p a c e d   s i d e   f a c e   304  of  p i s t o n   300  a r e   a d j a c e n t  

to  s u r f a c e   76  of  w a l l   75.  L i k e w i s e ,   s i d e   f a c e   252  o f  

c y l i n d e r - p i s t o n   250  and  s p a c e d   s i d e   f a c e   303  of  p i s t o n  

300  a r e   d i s p o s e d   a d j a c e n t   to  s u r f a c e   126  of  w a l l   1 2 5 .  

S u r f a c e s   256 ,   257  and  271  of  c y l i n d e r - p i s t o n   250  a n d  

e n d   f a c e   306  of  p i s t o n   300  f o r m   m o v e a b l e   s u r f a c e s   o f  

c o m p r e s s i o n   c h a m b e r   450 .   M o v e m e n t   of  s u r f a c e   306  o f  

p i s t o n   300  w i t h   r e s p e c t   to   s u r f a c e s   256,   257  and  271  o f  

c y l i n d e r - p i s t o n   250  c h a n g e s   t h e   v o l u m e   of  v a r i a b l e  

v o l u m e   c o m p r e s s i o n   c h a m b e r   450 .   S t a t i o n a r y   s u r f a c e s  

of  c o m p r e s s i o n   c h a m b e r   450  a r e   f o r m e d   by  s u r f a c e s   76  

and  126  of  a x i a l l y   s p a c e d   h o u s i n g   w a l l s   75  and  1 2 5 .  

For   e f f i c i e n t   o p e r a t i o n   of  t h e   r o t a r y   c o m p r e s s o r  

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

s h o u l d   be  s e a l e d .   One  s o l u t i o n   i s   to  i n t r o d u c e  

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



d e f i n i n g   c o m p r e s s i o n   c h a m b e r   450 .   S u c h  s e a l i n g   s y s t e m  

can   c o m p r i s e   c y l i n d e r - p i s t o n   s e a l i n g   e l e m e n t s   2 9 8  

l o c a t e d   w i t h   t h e i r   s p r i n g s   299  in  s u i t a b l e   g r o o v e s  i n  

s i d e  f a c e s   251  and  252  and  a l o n g   e d g e s   of   s u r f a c e s   2 7 1 ,  

256  and  257  of  c y l i n d e r - p i s t o n   250 ,   and   f o r m i n g   a  p a r t  

of   c o m p r e s s i o n   c h a m b e r   450  s e a l i n g  s y s t e m .   T h i s   i s   b e s t  

shown  in   v i e w   o f  F i g .  5 ;   s p r i n g s   299  a r e   s h o w n  i n   F i g s .  

1  and  3 .  

A n o t h e r   p o r t i o n   of  c o m p r e s s i o n   c h a m b e r   450  s e a l i n g  

s y s t e m   i s  f o r m e d   by  s e a l i n g   e l e m e n t s  3 4 8   l o c a t e d   w i t h  

t h e i r   s p r i n g s  3 4 9   in  s u i t a b l e   g r o o v e s  i n   p i s t o n  3 0 0  

a r o u n d   e d g e s   of  end  f a c e   306  and  i n   c o r n e r s  b e t w e e n  

s p a c e d   s i d e   f a c e s   303  and  304  and  s p a c e d   f a c e s  3 0 1  a n d  

302 .   T h i s   i s  b e s t   s e e n   in   F i g .   7;  s p r i n g s   3 4 9  a r e  

shown  i n   F i g s .   1  and  2 .  

When  f u l l y   a s s e m b l e d ,   s e a l i n g   e l e m e n t s   298  a r e  

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

251  and  252  of   c y l i n d e r - p i s t o n   250  by  s p r i n g s   2 9 9  i n t o  

s e a l i n g   e n g a g e m e n t   w i t h   s u r f a c e s   76  and  126  of   s p a c e d  

h o u s i n g   w a l l s   75  and  125,   a n d  p i s t o n   300  s e a l i n g   e l e m e n t s  

3 4 8  a r e   f o r c e d   by  s p r i n g s   349  away  f r o m   t h e   b o t t o m  o f  

t h e i r   g o o v e s   i n t o   s e a l i n g   e n g a g e m e n t   w i t h   s u r f a c e s   2 5 6  

and  257  of   w a l l s  2 5 4   and  255  of   c y l i n d e r - p i s t o n   250  a n d  

w i t h - s u r f a c e s   76  and  126  o f  s p a c e d   h o u s i n g   w a l l s  7 5   a n d  

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

c h a m b e r   4 5 0 .  

A n o t h e r   way  to  s e a l   c o m p r e s s i o n   c h a m b e r   4 5 0  i s  t o  

s e a l i n g l y   e n g a g e   a l l   m o v e a b l e   and  s t a t i o n a r y  e l e m e n t s  

f o r m i n g   c o m p r e s s i o n   c h a m b e r   450  w i t h o u t   any  s e a l i n g  

e l e m e n t s .   Such   s e a l i n g   e n g a g e m e n t   b e t w e e n   s p a c e d  

s i d e s   301  and  302  o f  p i s t o n   300  d i s p o s e d   a d j a c e n t  t o  

o p p o s i n g   p a r a l l e l   s u r f a c e s   256  a n d  2 5 7   of   w a l l s   2 5 4  

and   255  of   c y l i n d e r - p i s t o n   250;   b e t w e e n   s i d e   f a c e   2 5 1  

of   c y l i n d e r - p i s t o n   250  and  s p a c e d   s i d e   f a c e  3 0 4  o f  

p i s t o n   300  a d j a c e n t   to  s u r f a c e  7 6  o f  w a l l   75,   a n d  



b e t w e e n   s i d e   f a c e   252  of  c y l i n d e r - p i s t o n   250  and  s p a c e d  

s i d e   f a c e   303  of  p i s t o n   300  a d j a c e n t   to  s u r f a c e   126  o f  

s p a c e d   w a l l   125  can  r e s u l t   f r o m   a  c o m b i n a t i o n   of  s u i t a b l e  

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

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

v i s c o s i t y   and  s u i t a b l e   r o t a t i o n a l   s p e e d   of  t he   c o m p r e s s o r .  

H o w e v e r ,   any  s u i t a b l e   s e a l i n g   s y s t e m   d i f f e r e n t   f r o m  

s y s t e m s   a b o v e   d e s c r i b e d   can  be  u s e d   to  s e a l   c o m p r e s s i o n  

c h a m b e r   450  w i t h o u t   d e p a r t i n g   f rom  t he   s p i r i t   of  t h i s  

i n v e n t i o n .   A l s o ,   a  c o m b i n a t i o n   of  a  s e a l i n g   s y s t e m  

c o m p r i s i n g   s e a l i n g   e l e m e n t s   b e t w e e n   some  of  c o a c t i n g  

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

o t h e r   c o a c t i n g   s u r f a c e s   f o r m i n g   c o m p r e s s i o n   c h a m b e r   4 5 0  

can  be  u s e d   to  s e a l   c o m p r e s s i o n   c h a m b e r   450 .   In  s o m e  

i n s t a n c e s ,   h o u s i n g   51  can   be  made  as  a  p r e s s u r e   t i g h t  

v e s s e l ,   and  an  i n t e r i o r   of  h o u s i n g   51  can  b e  p r e s s u r i z e d  

to  a  c e r t a i n   p r e s s u r e   to  m i n i m i z e   l e a k a g e   f rom  c o m p r e s s i o n  

c h a m b e r   450  i n t o   c a v i t y   52  r e g a r d l e s s   of  t he   t y p e   o f  

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

I n t a k e   p o r t s   79  and  133  can   be  s e a l e d   by  s u i t a b l e  

s e a l i n g   p l a t e s   290  and  282  l o c a t e d   in  f l a n g e s   291  a n d  

276  of  w a l l   255  of  c y l i n d e r - p i s t o n   250.   P l a t e   2 8 2  

can  be  f o r c e d   by  s p r i n g s   280  and  281,   l o c a t e d   i n  

g r o o v e s   278  and  279  of  f l a n g e   276  f rom  i t s   s e a t   2 7 7  

a g a i n s t   s u r f a c e   126  of  w a l l   125  to  s e a l   p o r t   1 3 3  

p e r i o d i c a l l y   d u r i n g   t h e   o p e r a t i o n   of  t he   c o m p r e s s o r .  
P l a t e   282  w i t h   i t s   s p r i n g s   e x p l o d e d   i s   b e s t   s e e n   i n  

F i g .   6;  a s s e m b l e d   p l a t e   282  i s   b e s t   s e e n   in  F i g .   5 .  

S e c o n d   p l a t e   290  s e a l i n g   i n t a k e   p o r t   79  and  l o c a t e d   i n  

f l a n g e   291  of  c y l i n u e r - p i s t o n   250  i s   b e s t   s e e n   in  F i g .   3 .  

H o w e v e r ,   t he   c o m p r e s s o r   of  t h i s   i n v e n t i o n   c a n  

o p e r a t e   w i t h o u t   s e a l i n g   of  i n t a k e   p o r t s   79  and  133  i n  

c e r t a i n   a p p l i c a t i o n s ,   and  in   some  a p p l i c a t i o n s   i n t a k e  

c h a n n e l s   78  and  132  can  be  c o n n e c t e d   w i t h   c a v i t y   52  i n  

any  d e s i r e d   w a y .  



I t   s h o u l d   be  u n d e r s t o o d   t h a t   s e a l i n g   e l e m e n t s   a r e  

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

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

s e a l i n g   e l e m e n t s   and  g r o o v e s   in   c y l i n d e r - p i s t o n   2 5 0  

and  p i s t o n   3 0 0 .  

I n t a k e   p o r t s   may  be  of  a n y  s h a p e   s u i t a b l e   f o r  

d e s i r e d   o p e r a t i n g   c h a r a c t e r i s t i c s   of   t h e   c o m p r e s s o r .  
S e v e r a l   p o s s i b l e   p o r t   c o n f i g u r a t i o n s   a r e   d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   i n t a k e   p o r t   133  o f  c o m p r e s s i o n   c h a m b e r  

450.   P o s i t i o n i n g   o f   any  v e r s i o n  o f   p o r t   133  i n  w a l l  

125  i s   s u c h   t h a t  a x i s  Z - Z   l i e s   in   one  p l a n e   w i t h  s u r f a c e  

257  of  s p a c e d   w a l l   255  of   c y l i n d e r - p i s t o n   250  w h e n  

c o m p r e s s i o n  c h a m b e r  4 5 0   i s   a t   i t s   m i n i m u m  o r  m a x i m u m  

v o l u m e .   T h e  d e s c r i p t i o n   i s   e q u a l l y   a p p l i c a b l e   to   a n y  
i n t a k e   p o r t   of   any  c o m p r e s s o r   a c c o r d i n g   to  t h e   i n v e n t i o n .  

The  i n t a k e   p o r t   of   t h e   s h a p e   as  i l l u s t r a t e d   in   F i g .  

8  o p e n s   when  c o m p r e s s i o n   c h a m b e r  4 5 0   s t a r t s  t o   i n c r e a s e  

i t s   v o l u m e ,   and  c l o s e s   when  t h e   c h a m b e r   r e a c h e s   i t s  

maximum  v o l u m e .  

In  t h e   p o r t   h a v i n g   t h e   s h a p e   as  i l l u s t r a t e d  i n  

F i g .   9 ,  p o r t i o n   141  of   a x i a l l y   s p a c e d   w a l l   1 2 5  

e x t e n d i n g   i n t o   p o r t   1 3 3  a l l o w s   f o r   d e l a y e d   o p e n i n g   o f  

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

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

c h a m b e r   and  f o r   p o r t   o p e n i n g   a f t e r   p r e s s u r e   e q u a l i z a t i o n  

b e t w e e n   t h e   i n t a k e   c h a n n e l   and  c o m p r e s s i o n   c h a m b e r .   F o r  

e x a m p l e ,   F i g .   24  shows   i n t a k e   p o r t   133  of  c o m p r e s s i o n  

c h a m b e r   450  p a r t i a l l y   o p e n ,   w h i l e  t h e   i n t a k e   p o r t  

f e a t u r i n g   t h e   s h a p e   as  s e e n   i n  F i g .   9  w o u l d   s t i l l   b e  

c l o s e d .  

The  i n t a k e   p o r t   as  s e e n   in  F i g .   10  a l l o w s  f o r  

o p e n i n g   of  t h e   p o r t   a t   t h e   same  t i m e   as  i l l u s t r a t e d  

in   F i g .   8,  b u t   f o r   d e l a y e d   p o r t   c l o s i n g .   P o r t i o n s  

of  142  of  p o r t   133  e x t e n d i n g   i n t o   s p a c e d   w a l l   1 2 5  

d e e p e r   t h a n   i n  



t h e   p o r t   of  F i g .   8  and  e n l a r g i n g   t h e   t h r o u g h f l o w   a r e a  

of  t h e   p o r t   r e m a i n   open   a f t e r   c o m p r e s s i o n   c h a m b e r   4 5 0  

h a s   r e a c h e d   i t s   maximum  v o l u m e .   T h i s   a l l o w s   f o r   p r o -  

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

i n c o m i n g   c h a r g e   may  be  f o r c e d   i n t o   t h e   c o m p r e s s i o n  

c h a m b e r   a t   t he   e x p e n s e   of  t h e   k i n e t i c   e n e r g y   of  t h e  

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

v e l o c i t i e s .   T h u s ,   h i g h e r   v o l u m e t r i c   e f f i c i e n c i e s  

c o u l d   be  r e a l i z e d   t h a n   t h o s e   p o s s i b l e   w i t h   i n t a k e  

p o r t   as  shown  in  F i g .   8 .  

F i g .   11  shows  t h e   i n t a k e   p o r t   133  w h i c h   is   a  

c o m b i n a t i o n   of  s h a p e s   i l l u s t r a t e d   in  F i g s .   9  and  1 0 .  

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

t h e   p o r t ,   t h u s   i m p r o v i n g   t h e   t i m i n g   of  t h e   i n t a k e   o f  

t h e   c o m p r e s s o r .  

F i g .   12  shows  t h e   i n t a k e   p o r t   h a v i n g   two  s e p a r a t e  

p o r t   o p e n i n g s   143  and  144,   d i v i d e d   by  a  b r i d g e   s e c t i o n  

145.   O p e r a t i o n   of  t h i s   t y p e   of  i n t a k e   p o r t   i s   s i m i l a r  

to  o p e r a t i o n   of  t h e   p o r t   as  i l l u s t r a t e d   in  F i g .   11,  b u t  

t h e   o p e n i n g   t ime   is   s t i l l   f u r t h e r   d e l a y e d .   A l s o ,   t h e  

p r e s e n c e   of  b r i d g e   145  may  be  b e n e f i c i a l   in  g u i d i n g  

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

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

T h e  c o m p r e s s o r   h a v i n g   one  c o m p r e s s i o n   c h a m b e r   w i t h  

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

in   F i g .   13.  In  t h i s   v e r s i o n   i n t a k e   of  f r e s h   c h a r g e   o f  

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

80  c o n n e c t e d   w i t h   c o m p r e s s i o n   c h a m b e r   450  by  i n t a k e  

v a l v e s   81.  C o m p r e s s e d   f l u i d   i s   d i s c h a r g e d   t h r o u g h  

d i s c h a r g e   v a l v e s   129  i n t o   c h a n n e l   128,   as  in  t he   c o m -  

p r e s s o r   h a v i n g   i n t a k e   p o r t s   and  shown  in  v i e w   of  F i g .   3 .  

F i g .   14  shows  c y l i n d e r - p i s t o n   250  w i t h   i t s   b e a r i n g  

264  e x p l o d e d .   C y l i n d e r - p i s t o n   250  of  F i g .   14  i s   s h o w n  

w i t h o u t   s y s t e m s   s e a l i n g   i n t a k e   p o r t s ,   and  can  be  u s e d  

in   c o m p r e s s o r s   h a v i n g   i n t a k e   v a l v e s ,   or  in  c o m p r e s s o r s  



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

i n t a k e  p o r t s   i s   n o t   r e q u i r e d .  

The  two  c o m p r e s s i o n   c h a m b e r   c o m p r e s s o r s   a c c o r d i n g  

to  t h e   i n v e n t i o n   a r e   shown  in  F i g s .   15  t h r o u g h   2 2 .  

The  two  c o m p r e s s i o n   c h a m b e r   c o m p r e s s o r   h a v i n g  

i n t a k e   s y s t e m   w i t h   i n t a k e   p o r t s   i s   b e s t   shown  in  F i g s .  

15,  16  and  17.  In  a d d i t i o n   to   f e a t u r e s   d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   t h e   one  c h a m b e r   c o m p r e s s o r   (as   s h o w n  

i n  F i g s .   1,  2  a n d  3 ) ,   h o u s i n g   51  of  t h e   two  c o m p r e s s i o n  

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

d i s c h a r g e   s y s t e m s  l o c a t e d   in   w a l l s   7 5  a n d   125  and  s e r v i n g  

s e c o n d   c o m p r e s s i o n   c h a m b e r  4 5 1 .   T h i s   i s   b e s t   shown  i n  

F i g s .   15  and  17.  I n t a k e   c h a n n e l   86  i s   c o n n e c t e d   w i t h  

c o m p r e s s i o n   c h a m b e r   451  by  p o r t   8 7  a n d   i s   l o c a t e d   i n  

w a l l   7 5 ,  a n d   i n t a k e   c h a n n e l   132  w i t h   i n t a k e   p o r t  1 3 5   i s  

l o c a t e d   in   w a l l   125 .   D i s c h a r g e   s y s t e m   of   c h a m b e r   4 5 1  

c o m p r i s e s   d i s c h a r g e   v a l v e s   85  and  d i s c h a r g e   c h a n n e l   8 4  

l o c a t e d   in  h o u s i n g   w a l l   75,  a n d  d i s c h a r g e   v a l v e s   1 3 1  

w i t h   d i s c h a r g e   c h a n n e l   130  l o c a t e d  i n   s p a c e d   h o u s i n g  

w a l l   1 2 5 .  

C y l i n d e r - p i s t o n   250  of   t h e   t w o  c o m p r e s s i o n   c h a m b e r  

c o m p r e s s o r   i s   b e s t   s e e n   in   F i g .  1 8 .   C y l i n d e r - p i s t o n  

250  of  F i g .   18  c o m p r i s e s   b o d y   253  a n d  s p a c e d   w a l l s   2 5 4  

and  255  e x t e n d i n g   f r o m   one  end  of   b o d y   253  a n d  c o n n e c t e d  

a t   t h e i r   e n d s   r e m o t e   f rom  b o d y   2 5 3  b y   c o n n e c t i n g   w a l l  

258 .   S p a c e d  w a l l s   254  and  255  h a v e   o p p o s i n g   p a r a l l e l  

s u r f a c e s   256  and   257;   body   2 5 3  h a s   s u r f a c e   271,   a n d  

c o n n e c t i n g   w a l l   258  has   s u r f a c e   259  o p p o s i n g   s u r f a c e  

271  of  b o d y   253 .   S u r f a c e s   256,   257 ,   259  and  271  d e f i n e  

a n  o p e n i n g   in   c y l i n d e r - p i s t o n   250  in   w h i c h  p i s t o n   3 0 0  

o p e r a t e s   a d j a c e n t   to   s u r f a c e s   256  and  257  and  b e t w e e n  

s u r f a c e s   259  and   2 7 1 .  

C y l i n d e r - p i s t o n   250  of  F i g .   1 8  c o m p r i s e s   a l s o  

s y s t e m s   f o r   s e a l i n g   i n t a k e   p o r t s .   S y s t e m   of  w a l l   2 5 5  

of   c y l i n d e r - p i s t o n   250  of  F i g .   5  i s   i d e n t i c a l   w i t h  

s e a l i n g   s y s t e m  o f   w a l l   255  o f  F i g .   1 8 ;  



of  s u c h   s y s t e m   a p p l i e s   h e r e .   S y s t e m   of  s e a l i n g   i n t a k e  

p o r t s   87  and  135  of  c o m p r e s s i o n   c h a m b e r   451  c o n s i s t s   o f  

p l a t e s   287  and  288,   l o c a t e d   w i t h   t h e i r   s p r i n g s   in  f l a n g e s  

285  and  286  of  w a l l   254  of  c y l i n d e r - p i s t o n   250.   T h i s   i s  

b e s t   s e e n   in  F i g s .   17  and  1 8 .  

B a l a n c i n g   of  c y l i n d e r - p i s t o n   250  of  F i g .   18  i s  

s i m i l a r   to  b a l a n c i n g   of  c y l i n d e r - p i s t o n   250  of  F i g .   5 ,  

and  s p a c e d   w a l l s   254  and  255  w i t h   c o n n e c t i n g   w a l l   2 5 8  

a r e   b a l a n c e d   by  s u i t a b l e   b a l a n c e s   270  or  s u f f i c i e n t l y  

h e a v y   b a l a n c i n g   p o r t i o n   of  body   253  r e m o t e   f r o m   s p a c e d  

w a l l s   254  and  2 5 5 .  

P i s t o n   300  as  shown  in  F i g .   19,  i s   s i m i l a r   to  t h e  

p i s t o n   of  F i g .   7,  and  t h e   d e s c r i p t i o n   of  p i s t o n   300  o f  

F i g .   7  and  i t s   b a l a n c i n g   a p p l i e s   h e r e .  

A s s e m b l e d   two  c o m p r e s s i o n   c h a m b e r   c o m p r e s s o r  

h a v i n g   i n t a k e   s y s t e m   w i t h   i n t a k e   p o r t s   i s   b e s t   s e e n   i n  

F i g s .   15,  16  and  17  and  in   F i g s .   33  t h r o u g h   40.  T h e  

d e s c r i p t i o n   of  t he   a s s e m b l e d   one  c o m p r e s s i o n   c h a m b e r  

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

P i s t o n   300  of  F i g .   19  i s   s l i d a b l y   p o s i t i o n e d  

b e t w e e n   s p a c e d   w a l l s   254  and  255  of  c y l i n d e r - p i s t o n  

250  of  F i g .   18.  S p a c e d   f a c e s   301  and  302  of  p i s t o n  

300  a r e   d i s p o s e d   a d j a c e n t   to  o p p o s i n g   p a r a l l e l   s u r f a c e s  

256  and  257  of  s p a c e d   w a l l s   254  and  255  of  c y l i n d e r -  

p i s t o n   250.   S i d e   f a c e   251  of  c y l i n d e r - p i s t o n   250  a n d  

s p a c e d   s i d e   f a c e   304  of  p i s t o n   300  a r e   a d j a c e n t   t o  

s u r f a c e   76  of  w a l l   75,  and  s i d e  f a c e   252  of  c y l i n d e r -  

p i s t o n   250  and  s p a c e d   s i d e   f a c e   303  of  p i s t o n   300  a r e  

a d j a c e n t   to  s u r f a c e   126  of  s p a c e d   w a l l   125.   S u r f a c e s  

256,   257  and  271  of  c y l i n d e r - p i s t o n   250,   and  end  f a c e  

306  of  p i s t o n   300  fo rm  m o v e a b l e   s u r f a c e s   of  c o m p r e s s i o n  

c h a m b e r   450,   w h i l e   s u r f a c e   259  of  c o n n e c t i n g   w a l l   2 5 8 ,  

and  s u r f a c e s   256  and  257  of  s p a c e d   w a l l s   254  and  255  o f  

c y l i n d e r - p i s t o n   250,   t o g e t h e r   w i t h   end  f a c e   305  o f  

p i s t o n   300  fo rm  m o v e a b l e   s u r f a c e s   of  s e c o n d   c o m p r e s s i o n  



c h a m b e r   451 .   S t a t i o n a r y   s u r f a c e s   of   c o m p r e s s i o n   c h a m b e r s  

450  and   451  a r e   f o r m e d  b y   s u r f a c e s   76  and  126  o f  a x i a l l y  

s p a c e d   h o u s i n g  w a l l s   75  and  125.   M o v e m e n t   o f  s u r f a c e  

306  of   p i s t o n  3 0 0   w i t h   r e s p e c t   to   s u r f a c e s   256,   257  a n d  

2 7 1  o f   c y l i n d e r - p i s t o n   250  c h a n g e s   v o l u m e   of  c o m p r e s s i o n  

c h a m b e r   450 ,   w h i l e   m o v e m e n t   of  s u r f a c e   305  o f  p i s t o n   3 0 0  

w i t h   r e s p e c t   to  s u r f a c e s   256 ,   257  and  259  of   c y l i n d e r -  

p i s t o n   250  c h a n g e s   v o l u m e   of  c o m p r e s s i o n   c h a m b e r   4 5 1 .  

T h i s   i s   b e s t   i l l u s t r a t e d   in   F i g s .   33  t h r o u g h   4 0 .  

The  two  c o m p r e s s i o n   c h a m b e r   c o m p r e s s o r   h a v i n g  

i n t a k e   v a l v e s   i s   b e s t   s e e n   in   F i g s .   20  and   21,  s h o w i n g  

b o t h   c o m p r e s s i o n   c h a m b e r s   450  and  451  w i t h   t h e i r   i n t a k e  

and   d i s c h a r g e   s y s t e m s .   C o m p r e s s i o n   c h a m b e r   450  h a s  

i n t a k e   v a l v e s   81  c o n n e c t e d   w i t h   i n t a k e   c h a n n e l   80,  a n d  

d i s c h a r g e   v a l v e s   129  l e a d i n g   i n t o   d i s c h a r g e   c h a n n e l   1 2 8 .  

C o m p r e s s i o n   c h a m b e r   451  h a s   i n t a k e   v a l v e s   89  c o n n e c t e d  

w i t h   i n t a k e   c h a n n e l   88,  and  d i s c h a r g e   v a l v e s   131  l e a d i n g  

to  d i s c h a r g e   c h a n n e l   1 3 0 .  

The  i n t a k e   and  d i s c h a r g e   v a l v e s   o f   any  v e r s i o n   o f  

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

i n t a k e   or   d i s c h a r g e   v a l v e s ,   p r e f e r a b l y   c o m p r e s s o r - t y p e  
i n t a k e   or   d i s c h a r g e   v a l v e s ,   and  a r e   n o t   d e s c r i b e d  h e r e  

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

w e l l - k n o w n   to   t h o s e   s k i l l e d   in  t h e   a r t .  

C y l i n d e r - p i s t o n   250  shown  in   F i g .   22  i s   i d e n t i c a l  

w i t h   c y l i n d e r - p i s t o n   shown  in   F i g .   18,  b u t   i t  d o e s  n o t  

h a v e   s y s t e m s   f o r   s e a l i n g   i n t a k e   p o r t s ,   and   can   be  u s e d  

in  two  c o m p r e s s i o n   c h a m b e r   c o m p r e s s o r s   h a v i n g   i n t a k e  

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

i n t a k e   p o r t s   i s   n o t   r e q u i r e d .  

S e a l i n g   of  c o m p r e s s i o n   c h a m b e r s   450  and  451  of  t w o  

c o m p r e s s i o n   c h a m b e r   c o m p r e s s o r s   can   be  a c c o m p l i s h e d   b y  
t h e   h y d r o d y n a m i c   s e a l i n g ,   as  d e s c r i b e d   p r e v i o u s l y ,   o r  

by  u s e   of   s u i t a b l e   s e a l i n g   e l e m e n t s .   When  s e a l i n g  

e l e m e n t s   a r e   u s e d ,   s y s t e m   s e a l i n g   c h a m b e r  4 5 0   can  b e  



i d e n t i c a l   w i t h   s y s t e m   s e a l i n g   c h a m b e r   451.   T h i s   i s  

b e s t   v i s i b l e   in   F i g .   18,  w h e r e i n   s y s t e m s   of  s e a l i n g  

e l e m e n t s   s e a l i n g   c h a m b e r s   450  and  451  a r e   i d e n t i c a l  

w i t h   s y s t e m   s e a l i n g   c h a m b e r   450  of  one  c o m p r e s s i o n  

c h a m b e r   c o m p r e s s o r   v e r s i o n .  

S e a l i n g   e l e m e n t s ,   s e a l i n g   c h a m b e r s   450  and  4 5 1  

and  l o c a t e d   in   p i s t o n ' 3 0 0   a r e   b e s t   s e e n   in  F i g .   1 9 .  

S e a l i n g   e l e m e n t s   348  l o c a t e d   a r o u n d   e d g e s   of  end  f a c e  

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

end  f a c e   306 ,   as  d e s c r i b e d   in  one  c o m p r e s s i o n   c h a m b e r  

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

l o c a t e d   c l o s e   to   end  f a c e s   305  and  306  in  two  c o m p r e s s i o n  

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

s e a l s   316 ,   317 ,   318  and  319,   s e a l i n g   c o r n e r s   of  c o m -  

p r e s s i o n   c h a m b e r s   450  and  451.   C o r n e r   s e a l s   316,   3 1 7 ,  

318  and  319  a r e   b e s t   s e e n   in  F i g .   1 9 .  

A  c o m p r e s s o r   of  t h i s   i n v e n t i o n   h a v i n g   any  d e s i r e d  

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

d e s i r e d   n u m b e r   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   a l o n g  

s u i t a b l e   s h a f t s   h a v i n g   d e s i r e d   n u m b e r   of  e c c e n t r i c  

p o r t i o n s .   More  t h a n   two  a x i a l l y   s p a c e d   s t a t i o n a r y  

w a l l s   mus t   t h e n   be  u s e d ;   s u c h   w a l l s   may  have   s u i t a b l e  

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

p o r t i o n s ,   and  any  d e s i r e d   c o m b i n a t i o n   of  t he   i n t a k e   a n d  

d i s c h a r g e   s y s t e m s   can   be  i n c o r p o r a t e d   in  t he   d e s i g n   o f  

s u c h   a x i a l l y   s p a c e d   h o u s i n g   w a l l s .  

I t   i s   u n d e r s t o o d   t h a t   i n t a k e   c h a n n e l s   of  t h e  

c o m p r e s s o r   of  t h i s   i n v e n t i o n   can  be  c o n n e c t e d   to  a n  

a p p r o p r i a t e   s o u r c e   of  c o m p r e s s i b l e   f l u i d ,   and  d i s c h a r g e  

c h a n n e l s   can   be  c o n n e c t e d   to  an  a p p r o p r i a t e   r e c e i v e r  

of  c o m p r e s s e d   f l u i d .   F low  of  t he   i n t a k e   c h a r g e   i s  

i l l u s t r a t e d   in   F i g s .   3,  13,  16,  17,  20  and  21  by  c l e a r  

a r r o w s ,   and  t h e   d i s c h a r g e   f l o w   is   i l l u s t r a t e d   in   t h e s e  

f i g u r e s   by  d o t t e d   a r r o w s .  

B e a r i n g s   of  t h e   r o t a r y   c o m p r e s s o r   of  t h i s   i n v e n t i o n  



can   be  l u b r i c a t e d  b y   any   s u i t a b l e  l u b r i c a n t   w h i c h   c a n  

be  d e l i v e r e d   to   t h e   b e a r i n g s   by  s u i t a b l e  d e l i v e r y   l i n e s  

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

a c c o r d a n c e   w i t h   t h e   r e c o g n i z e d   p a r c t i c e .   T h e  l u b r i c a n t  

can   be  t h e   same  as  l u b r i c a t i n g   g e a r s   161  a n d  1 8 1  a n d  

c o a c t i n g   s u r f a c e s   o f  c y l i n d e r - p i s t o n   250  and  p i s t o n  

300  w i t h   t h e i r   s e a l s   and  s u r f a c e s   7 6  a n d   126  of   a x i a l l y  

s p a c e d   h o u s i n g   w a l l s   75  and  125.   L u b r i c a n t  f r o m   a  

s u i t a b l e   r e s e r v o i r   ( n o t   shown)   c a n  b e   d i s t r i b u t e d   t o  

l u b r i c a t e  b e a r i n g s   and  o t h e r   c o a c t i n g   s u r f a c e s   by  a n y  
s u i t a b l e   s p l a s h ,   g r a v i t y   or  p u m p - f e e d   l u b r i c a t i n g   s y s t e m .  

T h i s   c o m p r e s s o r  c a n   a l s o   b e  b u i l t   as  an  u n l u b r i c a t e d   o r  

s o - c a l l e d   o i l - l e s s   m a c h i n e   by  u s i n g   s u i t a b l e   s e l f -  

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

The  r o t a r y   c o m p r e s s o r   of  t h i s   i n v e n t i o n   can   b e  

c o n s t r u c t e d   of   any  s u i t a b l e   m a t e r i a l s   d e p e n d e n t   u p o n  
t h e   p a r t i c u l a r   u s e   d e s i r e d ,   and  can  be  p o w e r e d   by  a n y  
s u i t a b l e   p r i m e   m o v e r .  

The  O p e r a t i o n   of   t h e   I n v e n t i o n  

D u r i n g   t h e  o p e r a t i o n  o f   t h e   r o t a r y   c o m p r e s s o r   o f  

t h i s   i n v e n t i o n ,   c y l i n d e r - p i s t o n   2 5 0  a n d   p i s t o n   3 0 0  

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

d i r e c t i o n s   w i t h   and  a r o u n d   e c c e n t r i c   p o r t i o n s   165  a n d  

185  of   s h a f t s   1 6 0  a n d   180 .   Movement   of   p i s t o n   300  i n  

r e l a t i o n   to   c y l i n d e r - p i s t o n   250  r e s u l t s  i n   c h a n g i n g  

v o l u m e s   of   c o m p r e s s i o n   c h a m b e r s   450  and  451 .   I n t a k e  

p o r t s   a r e   o p e n e d   and  c l o s e d   by  c y l i n d e r - p i s t o n   2 5 0 ,  

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

as  r e q u i r e d   f o r   i n t a k e   and  d i s c h a r g e   o f  f l u i d   c i r c u l a t e d  

t h r o u g h   t h e   c o m p r e s s o r · .   The  o p e r a t i o n  o f   f o u r  v e r s i o n s  

o f  t h e   c o m p r e s s o r   o f  t h i s   i n v e n t i o n   i s  n o w  d e s c r i b e d  

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

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

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

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



F i g .   23  shows  c o m p r e s s i o n   c h a m b e r   450  a t   i t s  

m in imum  v o l u m e  -   i t   r e p r e s e n t s   t h e   end  of  t h e   d i s c h a r g e  

and  t h e   b e g i n n i n g   of  t he   i n t a k e   s t r o k e ;  

F i g .   24  shows  the   i n t a k e   in  p r o g r e s s ;   i n t a k e   p o r t  
133  i s   p a r t i a l l y   o p e n ;  

F i g .   25  shows  t h e   i n t a k e   in   p r o g r e s s   w i t h   i n t a k e  

p o r t   133  f u l l y   o p e n ;  

F i g .   26  shows  t he   i n t a k e   s t i l l   in   p r o g r e s s   b u t   w i t h  

i n t a k e   p o r t   133  p a r t i a l l y   c l o s e d ;  

F i g .   27  shows  i n t a k e   p o r t   133  f u l l y   c l o s e d  -   i t  

r e p r e s e n t s   t h e   end  of  t h e   i n t a k e   and  t h e   b e g i n n i n g   o f  

t h e  c o m p r e s s i o n   s t r o k e ;  

F i g .   28  shows  c o m p r e s s i o n   in   p r o g r e s s   in  c o m p r e s s i o n  

c h a m b e r   4 5 0  -   d i s c h a r g e   w i l l   t a k e   p l a c e   t h r o u g h   d i s c h a r g e  

v a l v e s   129  and  83  when  p r e s s u r e   in  c o m p r e s s i o n   c h a m b e r  

450  w i l l   r e a c h   d e s i r e d   l e v e l   and  when  d i s c h a r g e   v a l v e s  

o p e n .   F u l l   c y c l e   of  o p e r a t i o n   w i l l   be  c o m p l e t e d   w h e n  

c y l i n d e r - p i s t o n   250  and  p i s t o n   300  w i l l   a g a i n   r e a c h  

p o s i t i o n s   as  i l l u s t r a t e d   in  F i g .   2 3 .  

2.  The  o p e r a t i o n   of  t he   c o m p r e s s o r   h a v i n g   o n e  

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

F i g .   29  shows  c o m p r e s s i o n   c h a m b e r   450  a t   i t s  

min imum  v o l u m e  -   i t   r e p r e s e n t s   t h e   end  of  t h e   d i s c h a r g e  

and  t h e   b e g i n n i n g   of  t he   i n t a k e   s t r o k e   when  v a l v e   79  

o p e n s ;  

F i g .   30  shows  t he   i n t a k e   s t r o k e  i n   p r o g r e s s ;  

F i g .   31  shows  c o m p r e s s i o n   c h a m b e r   450  a t   i t s   m a x i m u m  

v o l u m e  -   i t   r e p r e s e n t s   the   end  of  t h e   i n t a k e   and  t h e  

b e g i n n i n g   of  t h e   c o m p r e s s i o n   s t r o k e ;  

F i g .   32  shows  t h e   c o m p r e s s i o n   s t r o k e   in  p r o g r e s s  
in   c o m p r e s s i o n   c h a m b e r   4 5 0  -   d i s c h a r g e   w i l l   b e g i n   w h e n  

t h e   p r e s s u r e   in  c h a m b e r   450  w i l l   r e a c h   d e s i r e d   l e v e l   a n d  

when   d i s c h a r g e   v a l v e s   129  w i l l   o p e n .  
The  o p e r a t i o n   of  t h e   two  c o m p r e s s i o n   c h a m b e r   v e r s i o n  

of  t h e   c o m p r e s s o r   of  t h i s   i n v e n t i o n   i s   d e s c r i b e d   i n  



s h o r t e r   f o r m ,   and  s o m e  o f   t h e   d e t a i l s  o f  t h e   o p e r a t i o n  

of  one  c o m p r e s s i o n   c h a m b e r   c o m p r e s s o r   may  be  a p p l i e d  

h e r e   by  t h e   r e a d e r :  

3.  The  o p e r a t i o n  o f   c o m p r e s s o r  h a v i n g   two  c o m -  

p r e s s i o n   c h a m b e r s   w i t h   i n t a k e   p o r t s   and  d i s c h a r g e   v a l v e s ;  

F i g .  3 3   shows  c o m p r e s s i o n   c h a m b e r  4 5 0   a t  t h e  e n d  

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

and  c o m p r e s s i o n   c h a m b e r   4 5 1  a t   t h e   e n d  o f  t h e  i n t a k e   a n d  

t h e   b e g i n n i n g   of  t h e   c o m p r e s s i o n   s t r o k e ;  

F i g .  3 4 :   c h a m b e r   4 5 0  -  i n t a k e   i n  p r o g r e s s   t h r o u g h  

i n t a k e   p o r t s ,   c h a m b e r   4 5 1  -  c o m p r e s s i o n   in   p r o g r e s s ;  

F i g .   35:   c h a m b e r   4 5 0  -   i n t a k e   i n  p r o g r e s s ,   c h a m b e r  

4 5 1  -   c o m p r e s s i o n   in   p r o g r e s s ;  

F i g .   36:  c h a m b e r   4 5 0  -   i n t a k e   i n  p r o g r e s s ,   c h a m b e r  

4 5 1  -   c o m p r e s s i o n   in   p r o g r e s s   w i t h   t h e   d i s c h a r g e   t a k i n g  

p l a c e  w h e n   p r e s s u r e   in   c h a m b e r   451  r e a c h e s   d e s i r e d   l e v e l ;  

F i g .   37:  c h a m b e r   4 5 0  -  t h e  e n d  o f   t h e  i n t a k e   s t r o k e  

and  t h e   b e g i n n i n g   of   t h e   c o m p r e s s i o n   s t r o k e ,   c h a m b e r   4 5 1  -  

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

s t r o k e ;  

F i g .   38:  c h a m b e r   4 5 0  -   c o m p r e s s i o n   in  p r o g r e s s ,  
c h a m b e r   4 5 1  -   i n t a k e   in   p r o g r e s s   t h r o u g h  i n t a k e   p o r t s ;  

F i g .   39:  c h a m b e r   4 5 0  -   c o m p r e s s i o n   in  p r o g r e s s   w i t h  

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

c h a m b e r   4 5 0  r e a c h e s   d e s i r e d   l e v e l ,   c h a m b e r   4 5 1  -   i n t a k e  

in   p r o g r e s s .  
4.  The  o p e r a t i o n   o f  t h e   c o m p r e s s o r   of  t h i s  i n v e n -  

t i o n   h a v i n g   two  c o m p r e s s i o n   c h a m b e r s  a n d   i n t a k e  a n d  

d i s c h a r g e   v a l v e s :  

F i g .   41:  c h a m b e r   4 5 0  -   end   of  c o m p r e s s i o n   a n d  

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

c h a m b e r   4 5 1  -  t h e   end  of   t h e   i n t a k e   a n d  t h e   b e g i n n i n g  

of  t h e   c o m p r e s s i o n   s t r o k e ;  

F i g .   42:   c h a m b e r  4 5 0  -   t h e   i n t a k e  i n   p r o g r e s s ,  
c h a m b e r   4 5 1  -   t h e   c o m p r e s s i o n   i n  p r o g r e s s ;  

F i g .   4 3 :  c h a m b e r   4 5 0  -   t h e   end  o f  t h e   i n t a k e  a n d  



t h e   b e g i n n i n g   of  t h e   c o m p r e s s i o n   s t r o k e ,   c h a m b e r   4 5 1  -  

t h e   end  of  t h e   c o m p r e s s i o n   and  d i s c h a r g e   and   t h e  

b e g i n n i n g   of  t h e   i n t a k e   s t r o k e ;   a n d  

F i g .   44:  c h a m b e r   4 5 0  -   t h e   c o m p r e s s i o n   ( a n d  

d i s c h a r g e   a f t e r   p r e s s u r e   in   c h a m b e r   450  r e a c h e s   d e s i r e d  

l e v e l )   in   p r o g r e s s ,   c h a m b e r   4 5 1  -   t h e   i n t a k e   s t r o k e   i n  

p r o g r e s s .  
W h i l e   i n   t h e   f o r e g o i n g   s p e c i f i c a t i o n   t h i s   i n v e n t i o n  

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

e m b o d i m e n t s   t h e r e o f ,   and  many  d e t a i l s   h a v e   b e e n   s e t   f o r t h  

f o r   p u r p o s e   of  i l l u s t r a t i o n ,   i t   w i l l   be  a p p a r e n t   to  t h o s e  

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

a d d i t i o n a l   e m b o d i m e n t s   and  t h a t   c e r t a i n   of  t h e   d e t a i l s  

d e s c r i b e d   h e r e i n   can   be  v a r i e d   c o n s i d e r a b l y   w i t h o u t  

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



1.  A  r o t a r y   c o m p r e s s o r   c o m p r i s i n g :  

a  c y l i n d e r - p i s t o n   ( 2 5 0 )   c o m p r i s i n g   a  b o d y   ( 2 5 3 )  

and   s p a c e d  w a l l s  ( 2 5 4 ,   255)  w i t h   o p p o s i n g  p a r a l l e l  

s u r f a c e s   ( 2 5 6 ,   2 5 7 ) ,   s a i d   s p a c e d  w a l l s  ( 2 5 4 ,   2 5 5 )  

e x t e n d i n g   f r o m   one  end  of   s a i d   b o d y   (253)   and  f o r m i n g  

a  U - s h a p e d   o p e n i n g ;  

,  s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 )   f u r t h e r   h a v i n g   t w o  

s i d e - f a c e s   ( 2 5 1 ,   2 5 2 ) ;  

a  p i s t o n   (300)   p o s i t i o n e d   w i t h i n  s a i d   U - s h a p e d  

o p e n i n g   of   s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 )   and   h a v i n g  s p a c e d  

f a c e s   ( 3 0 1 ,   302)   a d j o i n i n g   s a i d   o p p o s i n g   p a r a l l e l  

s u r f a c e s   ( 2 5 6 ,   257)  of   s a i d  s p a c e d  w a l l s   ( 2 5 4 ,   255)   o f  

s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) ;  

s a i d  p i s t o n   (300)   f u r t h e r   h a v i n g   two  s p a c e d  

s i d e   f a c e s   ( 3 0 3 ,   3 0 4 ) ;  

two  s p a c e d   h o u s i n g   w a l l s   ( 75 ,   125)  a d j o i n i n g  

s a i d   s i d e   f a c e s  ( 2 5 1 ,   252)  o f  s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 )  

and   s a i d   s p a c e d   s i d e   f a c e s   ( 3 0 3 ,   304)   of  s a i d   p i s t o n   ( 3 0 0 ) ;  

a  r o t a t a b l e   c y l i n d e r - p i s t o n   s h a f t   ( 1 6 0 )   c o m p r i s i n g  



an  e c c e n t r i c   p o r t i o n   (165)   j o u r n a l e d   in  s a i d   body   ( 2 5 3 )  

of   s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) ;  

a  r o t a t a b l e   p i s t o n   s h a f t   (180)   c o m p r i s i n g   a n  

e c c e n t r i c   p o r t i o n   (185)   j o u r n a l e d   in  s a i d   p i s t o n   ( 3 0 0 ) ;  

g e a r i n g   means   ( 1 6 1 ,   181)  i n t e r c o n n e c t i n g   s a i d  

c y l i n d e r - p i s t o n   s h a f t   ( 160 )   and  s a i d   p i s t o n   s h a f t   ( 1 8 0 )  

so  s a i d   s h a f t s   (160 ,   180)  f o l l o w   c o o r d i n a t e d   r o t a t i o n s  

in  o p p o s i t e   d i r e c t i o n s   and  s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 )  

and  s a i d   p i s t o n   (300)   f o l l o w   c o o r d i n a t e d  p l a n e t a r y  

m o v e m e n t s . i n   o p p o s i t e   d i r e c t i o n s   w i t h   and  a r o u n d   s a i d  

e c c e n t r i c   p o r t i o n s   ( 165 ,   185)  of  s a i d   s h a f t s   ( 160 ,   1 8 0 ) ;  

s a i d   c y l i n d e r - p i s t o n   (250)   and  s a i d   p i s t o n   ( 3 0 0 )  

f o r m i n g   m o v e a b l e   s u r f a c e s   ( 2 5 6 ,   257,   271,   3 0 6 ) ,   a n d  

s a i d   s p a c e d   h o u s i n g  w a l l s   (75 ,   125)  f o r m i n g   s t a t i o n a r y  

s u r f a c e s   (76 ,   126)  of  a  c o m p r e s s i o n   c h a m b e r   ( 4 5 0 )  

l o c a t e d   b e t w e e n   s a i d   b o d y   (253)   o f  s a i d   c y l i n d e r - p i s t o n  

(250)   and  s a i d   p i s t o n   (300)   and  v a r y i n g   in  v o l u m e   u p o n  
s a i d   c o o r d i n a t e d   p l a n e t a r y   m o v e m e n t s   in  o p p o s i t e  

d i r e c t i o n s   of  s a i d   c y l i n d e r - p i s t o n   (250)   and  s a i d  

p i s t o n   ( 3 0 0 ) ;  

i n t a k e   means   l e a d i n g   to  s a i e   c o m p r e s s i o n  

c h a m b e r   (450)  ;   a n d  

d i s c h a r g e   means   l e a d i n g   f rom  s a i d   c o m p r e s s i o n  

c h a m b e r   ( 4 5 0 ) .  

2.  The  c o m p r e s s o r   of  C l a i m   1  w h e r e i n   s a i d  

c y l i n d e r - p i s t o n   s h a f t   ( 160 )   and  s a i d   p i s t o n   s h a f t   ( 1 8 0 )  

a r e   j o u r n a l e d   in  b e a r i n g s   (88 ,   89,  138,   139)  l o c a t e d  

in  s a i d   s p a c e d   h o u s i n g   w a l l s   (75 ,   1 2 5 ) .  

3.  The  c o m p r e s s o r   of  C l a i m   1  w h e r e i n   s a i d   g e a r i n g  

means   c o m p r i s e   g e a r s   ( 1 6 1 ,   181)  h a v i n g   e q u a l   n u m b e r   o f  

t e e t h   so  s a i d   c y l i n d e r - p i s t o n   s h a f t   (160)   and  s a i d  

p i s t o n   s h a f t   (180)   i n t e r c o n n e c t e d   by  s a i d   g e a r s   ( 1 6 1 ,  

181)  r o t a t e   w i t h   e q u a l   r o t a t i o n a l   s p e e d s   in  o p p o s i t e  

d i r e c t i o n s .  

4.  The  c o m p r e s s o r   of  C l a i m   1  w h e r e i n   s a i d   e c c e n t r i c  



p o r t i o n   ( 1 6 5 )   of   s a i d   c y l i n d e r - p i s t o n   s h a f t   ( 1 6 0 )   i s  

j o u r n a l e d   i n   b e a r i n g   (264)   l o c a t e d   in  s a i d   b o d y   ( 2 5 3 )  

of   s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) ,   a n d  w h e r e i n   s a i d   e c c e n t r i c  

p o r t i o n   ( 1 8 5 )   of   s a i d   p i s t o n   s h a f t   ( 1 8 0 )  i s   j o u r n a l e d  

in   b e a r i n g   ( 3 0 9 )   l o c a t e d   in   s a i d  p i s t o n   ( 3 0 0 ) .  

5.  The  c o m p r e s s o r   o f  C l a i m   4  w h e r e i n   s a i d  

c y l i n d e r - p i s t o n   s h a f t   . (160)   and  s a i d   p i s t o n   s h a f t   ( 1 8 0 )  

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

( 1 6 5 ,   185)   of  s a i d   c y l i n d e r - p i s t o n   s h a f t   ( 1 6 0 )   a n d  

s a i d  p i s t o n   s h a f t   ( 1 8 0 )   a r e   c r a n k s ,   a n d  w h e r e i n   s a i d  

b e a r i n g s   ( 2 6 4 ,   309)  l o c a t e d   in   s a i d   body   ( 2 5 3 )  o f  

s a i d   c y l i n d e r - p i s t o n   (250)   and  in   s a i d   p i s t o n   ( 3 0 0 )   a r e  

s p l i t   in   h a l v e s   ( 2 5 6 ,   267,   310,   311)  to  a l l o w   f o r  

a s s e m b l y   in   s a i d  b o d y   (253)   of  s a i d   c y l i n d e r - p i s t o n  

( 2 5 0 )   and  in   s a i d   p i s t o n   (300)   and  a r o u n d   s a i d   c r a n k s  

of   s a i d   c r a n k s h a f t s .  

6.  The  c o m p r e s s o r   of  C l a i m   4  w h e r e i n  s a i d   c y l i n d e r -  

p i s t o n   s h a f t   ( 1 6 0 )   and  s a i d   p i s t o n   s h a f t   ( 1 8 0 )   a r e  

e c c e n t r i c   s h a f t s   and  w h e r e i n   s a i d   e c c e n t r i c   p o r t i o n s  

( 1 6 5 ,   185)   of   s a i d   c y l i n d e r - p i s t o n   s h a f t   ( 1 6 0 )   a n d  

s a i d   p i s t o n   s h a f t   (180)   a r e   e c c e n t r i c s ,   and  w h e r e i n   s a i d  

b e a r i n g s   ( 2 6 4 ,   309)  l o c a t e d   in   s a i d  b o d y   ( 2 5 3 )   of   s a i d  

c y l i n d e r - p i s t o n   ( 2 5 0 )   and  in   s a i d   p i s t o n   ( 3 0 0 )   a r e   o n e  

p i e c e   b e a r i n g s ,  

7.  The  c o m p r e s s o r   o f  C l a i m   1  w h i c h   f u r t h e r   c o m p r i s e s  

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

c y l i n d e r - p i s t o n   ( 2 5 0 )   b a l a n c i n g   means   c o m p r i s i n g   s a i d  

c y l i n d e r - p i s t o n   ( 2 5 0 )  b a l a n c i n g   p o r t i o n   l o c a t e d   in   a  

p a r t   of  s a i d   b o d y   (253)   of  s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 )  

r e m o t e   f r o m   s a i d   s p a c e d   w a l l s   ( 254 ,   2 5 5 ) ,   s a i d   b a l a n c i n g  

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

p i s t o n   ( 2 5 0 )   l o c a t e d   on  or  c l o s e   to  t h e   a x i s   (Y1-Y1)   o f  

s a i d   b e a r i n g   ( 2 6 4 )   m o u n t e d   in   s a i d   b o d y  ( 2 5 3 )   of  s a i d  

c y l i n d e r - p i s t o n   ( 2 5 0 ) ;   and  w h e r e i n   s a i d   b a l a n c i n g   m e a n s  



c o m p r i s e   p i s t o n   (300)   b a l a n c i n g   m e a n s ,   s a i d   p i s t o n   ( 3 0 0 )  

b a l a n c i n g   m e a n s   b e i n g   such   d e s i g n   of  s a i d   p i s t o n   ( 3 0 0 )  

so  s a i d   p i s t o n   (300)   has   i t s   c e n t e r   of  g r a v i t y   l o c a t e d  

on  or  c l o s e   to  t h e   a x i s   (Y2-Y2)   of  s a i d   b e a r i n g   ( 3 0 9 )  

m o u n t e d   in   s a i d   p i s t o n   ( 3 0 0 ) ;   and  w h e r e i n   s a i d   b a l a n c i n g  

means   f u r t h e r   c o m p r i s e   c y l i n d e r - p i s t o n   s h a f t   ( 1 6 0 )   a n d  

p i s t o n   s h a f t   ( 1 8 0 )   b a l a n c i n g   m e a n s ,   s a i d   l a s t   m e n t i o n e d  

means   c o m p r i s i n g   b a l a n c i n g   e l e m e n t s   ( 1 6 4 ,   184)  s e c u r e d  

to  s a i d   s h a f t s   ( 1 6 0 ,   180)  and  m a k i n g   t h e   c e n t e r s   o f  

g r a v i t y   of   s a i d   s h a f t s   (160 ,   180)  a s s e m b l e d   w i t h   s a i d  

c y l i n d e r - p i s t o n   (250)   and  s a i d   p i s t o n   (300)   l o c a t e d   o n  

or  c l o s e   to  t h e   a x e s   (X1-X1,   X2-X2)  of  s a i d   c y l i n d e r -  

p i s t o n   s h a f t   ( 1 6 0 )   and  s a i d   p i s t o n   s h a f t   ( 1 8 0 ) .  

8.  The  c o m p r e s s o r   of  C l a i m   1  w h e r e i n   s a i d  

c y l i n d e r - p i s t o n   ( 2 5 0 ) ,   s a i d   p i s t o n   (300)   and  s a i d  

s p a c e d   h o u s i n g   w a l l s   (75,   125)  a r e   s e a l i n g l y   e n g a g e d  

in  f o r m i n g   s a i d   c o m p r e s s i o n   c h a m b e r   ( 4 5 0 ) .  

9.  The  c o m p r e s s o r   of  C l a i m   8  w h e r e i n   s a i d   s e a l i n g  

e n g a g e m e n t   b e t w e e n   s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) ,   s a i d  

p i s t o n   ( 3 0 0 )   and  s a i d   s p a c e d   h o u s i n g   w a l l s   (75 ,   1 2 5 )  

r e s u l t s   f r o m   u s e   of  s e a l i n g   means   c o m p r i s i n g   s e a l i n g  

e l e m e n t s   ( 2 9 8 ,   348)  l o c a t e d  w i t h   s p r i n g s   ( 2 9 9 ,   349)  i n  

g r o o v e s   in   s a i d   c y l i n d e r - p i s t o n   (250)   and  in   s a i d  

p i s t o n   ( 3 0 0 )   and  f o r m i n g   s e a l i n g   p a t h   a r o u n d   s a i d  

c o m p r e s s i o n   c h a m b e r   ( 4 5 0 ) .  

10.  The  c o m p r e s s o r   of  C l a i m   8  w h e r e i n   s a i d   s e a l i n g  

e n g a g e m e n t   b e t w e e n   s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) ,   s a i d  

p i s t o n   ( 3 0 0 )   and  s a i d   s p a c e d   h o u s i n g  w a l l s   (75 ,   1 2 5 )  

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

b e t w e e n   s a i d   c y l i n d e r - p i s t o n   (250)   and  s a i d   p i s t o n   ( 3 0 0 )  

and  b e t w e e n   s a i d   c y l i n d e r - p i s t o n  ( 2 5 0 ) ,   s a i d   p i s t o n  

(300)   and  s a i d   s p a c e d   h o u s i n g  w a l l s   (75,   1 2 5 ) ,   s u i t a b l e  

f i n i s h   of  c o a c t i n g   s u r f a c e s   ( 2 5 1 ,   252,   256,   257)  of  s a i d  

c y l i n d e r - p i s t o n   ( 2 5 0 ) ,   c o a c t i n g   s u r f a c e s   ( 3 0 1 ,   302,   3 0 3 ,  

304)  of  s a i d   p i s t o n   (300)   and  c o a c t i n g   s u r f a c e s   ( 7 6 ,  



126)  of   s a i d   s p a c e d   h o u s i n g   w a l l s   (75 ,   1 2 5 ) ,   and  u se   o f  

l u b r i c a n t   of  s u i t a b l e   v i s c o s i t y   to   l u b r i c a t e   s a i d  

c o a c t i n g   s u r f a c e s   ( 2 5 1 ,   252,   2 5 6 ,   257 ,   301 ,   302,   3 0 3 ,  

304,   7 6 ,  1 2 6 )   of   s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) ,   s a i d   p i s t o n  

(300)   and  s a i d   s p a c e d   h o u s i n g   w a l l s   (75,   1 2 5 ) .  

11.  The  c o m p r e s s o r   of  C l a i m   1  w h e r e i n  s a i d   i n t a k e  

means   l e a d i n g   to   s a i d - c o m p r e s s i o n   c h a m b e r   (450)   c o m p r i s e  

a t   l e a s t   one  i n t a k e   p o r t   ( 7 9  o r   133)   l o c a t e d   i n  o n e   o f  

s a i d   s p a c e d   h o u s i n g   w a l l s   (75 ,   1 2 5 ) ,   s a i d   i n t a k e  p o r t  

(79  or  1 3 3 )  b e i n g   s e q u e n t i a l l y   o p e n e d   and  c l o s e d  b y  

s a i d   c y l i n d e r - p i s t o n   (250)   and  s a i d   p i s t o n  ( 3 0 0 )   t o  

a l l o w   f o r   r e q u i r e d   f l o w   of  i n c o m i n g   c h a r g e   i n t o   s a i d  

c o m p r e s s i o n   c h a m b e r   ( 4 5 0 ) .  

12.  The  c o m p r e s s o r   of  C l a i m   11  w h e r e i n   s a i d  

i n t a k e   p o r t   (79  or   133)  i s   o p e n e d   by  s a i d  c y l i n d e r -  

p i s t o n   ( 2 5 0 )   and  s a i d   p i s t o n   ( 3 0 0 )   when  s a i d   c o m p r e s s i o n  

c h a m b e r   (450)   i s  a t   a b o u t   i t s   m i n i m u m   v o l u m e ,   a n d  

w h e r e i n   s a i d   i n t a k e   p o r t   (79  o r  1 3 3 )   i s   c l o s e d   by  s a i d  

c y l i n d e r - p i s t o n   (250)   when  s a i d   c o m p r e s s i o n   c h a m b e r  

(450)   i s   a t   a b o u t   i t s   maximum  v o l u m e .  

13.  The  c o m p r e s s o r   of  C l a i m   11  w h e r e i n   s a i d   i n t a k e  

p o r t   (79  or   133)  c o m p r i s e s   a  p o r t i o n   (141)   of  s a i d  

s p a c e d   h o u s i n g   w a l l   (75  or  125)   e x t e n d i n g   i n t o   a  m i d -  

p o r t i o n   of   s a i d   i n t a k e   p o r t   (79  or   1 3 3 ) ,   and  w h e r e i n  

s a i d   p o r t i o n   (141)   of   s a i d   s p a c e d   h o u s i n g   w a l l   (75  o r  

125)  e x t e n d i n g   i n t o   s a i d  m i d - p o r t i o n   of   s a i d   i n t a k e   p o r t  

(79  or  133)  d e l a y s   t h e   o p e n i n g   of   s a i d   p o r t   (79  or  1 3 3 )  

by  s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 )   and  s a i d   p i s t o n   ( 3 0 0 ) .  

14.  The  c o m p r e s s o r   of  C l a i m   11  w h e r e i n   s a i d  

i n t a k e   p o r t   (79  or  133)  has   p o r t i o n s   (142)   e x t e n d i n g  

f r o m   s a i d   p o r t   ( 7 9  o r   133)  i n t o   s a i d   s p a c e d  h o u s i n g  

w a l l s   (75 ,   125)  and  d e l a y i n g   t h e   c l o s i n g   of  s a i d   p o r t  

(79  or  133)  by  s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) .  

15.  The  c o m p r e s s o r   of  C l a i m   1  w h e r e i n   s a i d   i n t a k e  

means   l e a d i n g   to   s a i d   c o m p r e s s i o n   c h a m b e r   (450)   c o m p r i s e  



at   l e a s t   one  i n t a k e   v a l v e   (81)  l o c a t e d   in  a t   l e a s t   o n e  

(75)   of  s a i d   s p a c e d   h o u s i n g   w a l l s   (75 ,   1 2 5 ) .  

16.  The  c o m p r e s s o r   of  C l a i m   1  w h e r e i n   s a i d  

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

(450)   c o m p r i s e   a t   l e a s t   one  d i s c h a r g e  v a l v e   (83  or  1 2 9 )  

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

(75 ,   1 2 5 ) .  

17.  The  c o m p r e s s o r   of  C l a i m   1  w h i c h   f u r t h e r  

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

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

l u b r i c a n t   l u b r i c a t i n g   s a i d   c o a c t i n g   s u r f a c e s   ( 251 ,   2 5 2 ,  

256,   257,   301,   302,   303,   304,   76,  126)  of  s a i d   c y l i n d e r -  

p i s t o n   ( 2 5 0 ) ,   s a i d   p i s t o n   ( 3 0 0 ) ,   s a i d   s p a c e d   h o u s i n g  

w a l l s   (75 ,   1 2 5 ) ,   f u r t h e r   l u b r i c a t i n g   s a i d   g e a r s   ( 1 6 1 ,  

181)  i n t e r c o n n e c t i n g   s a i d   c y l i n d e r - p i s t o n   s h a f t   ( 1 6 0 )  

and  s a i d   p i s t o n   s h a f t   ( 1 8 0 ) ,   and  s a i d   b e a r i n g s   ( 8 8 ,  

264 ,   138,   89,  309 ,   139)  of  s a i d   c y l i n d e r - p i s t o n   s h a f t  

(160)   and  s a i d   p i s t o n   s h a f t   ( 1 8 0 ) .  

18.  The  c o m p r e s s o r   of  C l a i m   1  w h i c h   f u r t h e r  

c o m p r i s e s   a  c o o l i n g   m e a n s ,   s a i d   c o o l i n g   means   c o m p r i s i n g  

a  p l u r a l i t y   of  p a s s a g e w a y s   (90 ,   140)  l o c a t e d   in   s a i d  

s p a c e d   h o u s i n g   w a l l s   (75 ,   125)  i n  w h i c h   s u i t a b l e  

c o o l a n t   is   c i r c u l a t e d .  

- 1 9 .   The  c o m p r e s s o r   of  C l a i m   1  w h e r e i n   s a i d  

c y l i n d e r - p i s t o n   ( 2 5 0 )   f u r t h e r   c o m p r i s e s   a  c o n n e c t i n g  

w a l l   (258)   c o n n e c t i n g   s a i d   s p a c e d   w a l l s   ( 2 5 4 ,   255)  o f  

s a i d   c y l i n d e r - p i s t o n   (250)   a t   t h e i r   ends   r e m o t e   f r o m  

s a i d   body   (253)   of  s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) ,   a n d  

w h e r e i n   s a i d   s p a c e d   w a l l s   ( 254 ,   255)  and  s a i d   c o n n e c t i n g  

w a l l   (258)   of  s a i d   c y l i n d e r - p i s t o n   (250)   and  s a i d   p i s t o n  

(300)   f o r m  m o v e a b l e   s u r f a c e s   ( 256 ,   257,   259,   3 0 5 ) ,   a n d  

s a i d   s p a c e d   h o u s i n g   w a l l s   (75 ,   125)  fo rm  s t a t i o n a r y  

s u r f a c e s   (76,   126)  of   a  s e c o n d   c o m p r e s s i o n   c h a m b e r   ( 4 5 1 )  

l o c a t e d   b e t w e e n   s a i d   p i s t o n   ( 3 0 0 )  a n d   s a i d   c o n n e c t i n g  

w a l l   (258)   of  s a i d   c y l i n d e r - p i s t o n   (250)   and  v a r y i n g   i n  



v o l u m e   upon   s a i d   c o o r d i n a t e d   p l a n e t a r y   m o v e m e n t s   i n  

o p p o s i t e   d i r e c t i o n s   of   s a i d   c y l i n d e r - p i s t o n   (250)   a n d  

s a i d   p i s t o n   ( 3 0 0 ) ,   and   w h e r e i n  s a i d   s e c o n d  c o m p r e s s i o n  

c h a m b e r   (451)   h a s   i n t a k e   means   l e a d i n g   t o ,  a n d   d i s c h a r g e  

means   l e a d i n g   f r o m  s a i d   s e c o n d  c o m p r e s s i o n  c h a m b e r  ( 4 5 1 ) .  

20.  The  c o m p r e s s o r   o f  C l a i m  1 9   w h e r e i n  s a i d  

c y l i n d e r - p i s t o n   ( 2 5 0 ) ,   s a i d   p i s t o n   ( 3 0 0 )   and  s a i d  

s p a c e d   h o u s i n g   w a l l s   (75 ,   125)  a r e  s e a l i n g l y   e n g a g e d  

in  f o r m i n g   s a i d   s e c o n d  c o m p r e s s i o n  c h a m b e r  ( 4 5 1 ) .  

21.  The  c o m p r e s s o r   o f  C l a i m  2 0  w h e r e i n  s a i d  

s e a l i n g  e n g a g e m e n t   b e t w e e n   s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) ,  

s a i d  p i s t o n   ( 3 0 0 )   and   s a i d   s p a c e d  h o u s i n g  w a l l s  ( 7 5 ,  

125)  f o r m i n g  s a i d  s e c o n d  c o m p r e s s i o n   c h a m b e r   ( 4 5 1 )  

r e s u l t s   f r o m   u s e   of   s e a l i n g   means   c o m p r i s i n g   s e a l i n g  

e l e m e n t s   ( 2 9 8 ,   3 1 6 ,  3 1 7 ,   318 ,   319,   3 4 8 )  l o e a t e d   w i t h  

s p r i n g s   ( 2 9 9 ,   349)   in   g r o o v e s   i n  s a i d   c y l i n d e r - p i s t o n  

(250)   and  in   s a i d  p i s t o n   ( 3 0 0 )  a n d   f o r m i n g  a  s e a l i n g  

p a t h   a r o u n d   s a i d   s e c o n d   c o m p r e s s i o n   c h a m b e r   ( 4 5 1 ) .  

22.  T h e  c o m p r e s s o r   of  C l a i m   2 0  w h e r e i n  s a i d  

s e a l i n g   e n g a g e m e n t   b e t w e e n   s a i d   c y l i n d e r - p i s t o n   ( 2 5 0 ) ,  

s a i d  p i s t o n   ( 3 0 0 )   and  s a i d  s p a c e d   h o u s i n g  w a l l s  ( 7 5 ,  

125)  f o r m i n g   s a i d  s e c o n d   c o m p r e s s i o n   c h a m b e r   ( 4 5 1 )  

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

c l e a r a n c e s   b e t w e e n  s a i d   c y l i n d e r - p i s t o n  ( 2 5 0 )   a n d  

s a i d  p i s t o n   ( 3 0 0 )   and  b e t w e e n   s a i d   c y l i n d e r - p i s t o n  

( 2 5 0 ) ,   s a i d   p i s t o n  ( 3 0 0 )  a n d   s a i d   s p a c e d  h o u s i n g   w a l l s  

( 7 5 ,  1 2 5 ) ,   s u i t a b l e   f i n i s h   of  c o a c t i n g  s u r f a c e s  ( 2 5 1 ,  

2 5 2 ,   256,   257)  o f  s a i d   c y l i n d e r - p i s t o n  ( 2 5 0 ) ,   c o a c t i n g  
s u r f a c e s   ( 3 0 1 ,   302 ,   303.,  304)  of   s a i d   p i s t o n  ( 3 0 0 )   a n d  

c o a c t i n g   s u r f a c e s   ( 7 6 ,   126)  of  s a i d  s p a c e d   h o u s i n g   w a l l s  

(75 ,   1 2 5 ) ,  a n d  u s e  o f   l u b r i c a n t   of   s u i t a b l e  v i s c o s i t y  

to   l u b r i c a t e   s a i d   c o a c t i n g   s u r f a c e s   ( 2 5 1 ,  2 5 2 ,   2 5 6 ,  

2 5 7 ,  3 0 1 ,  3 0 2 ,  3 0 3 ,  3 0 4 ,  7 6 ,  1 2 6 )   of   s a i d  c y l i n d e r -  

p i s t o n  ( 2 5 0 ) ,   s a i d  p i s t o n   ( 3 0 0 )   and   s a i d  s p a c e d  

h o u s i n g   w a l l s   ( 75 ,   1 2 5 ) .  



23.  The  c o m p r e s s o r   of  C l a i m   19  w h e r e i n   s a i d   i n t a k e  

means   l e a d i n g   to  s a i d   s e c o n d   c o m p r e s s i o n   c h a m b e r   ( 4 5 1 )  

c o m p r i s e   a t   l e a s t   one  i n t a k e   p o r t   (87  or  135)  l o c a t e d  

in  a t   l e a s t   one  of  s a i d   s p a c e d   h o u s i n g   w a l l s   (75,   1 2 5 ) ,  

s a i d   i n t a k e   p o r t   (87  or  135)  b e i n g   s e q u e n t i a l l y   o p e n e d  

and  c l o s e d   by  s a i d   c y l i n d e r - p i s t o n   (250)   and  s a i d   p i s t o n  

(300)   to  a l l o w   f o r   r e q u i r e d   f l o w   of  i n c o m i n g   c h a r g e   i n t o  

s a i d   s e c o n d   c o m p r e s s i o n   c h a m b e r   ( 4 5 1 ) .  

24.  The  c o m p r e s s o r   of  C l a i m   19  w h e r e i n   s a i d  

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

(451)   c o m p r i s e   a t   l e a s t   one  i n t a k e   v a l v e   (89)  l o c a t e d  

in  a t   l e a s t   one  (75)  of  s a i d   s p a c e d   h o u s i n g   w a l l s   ( 7 5 ,  

1 2 5 ) .  

25.  The  c o m p r e s s o r   of  C l a i m   19  w h e r e i n   s a i d  

d i s c h a r g e   means   l e a d i n g   f rom  s a i d   s e c o n d   c o m p r e s s i o n  

c h a m b e r   (451)   c o m p r i s e   a t   l e a s t   one  d i s c h a r g e   v a l v e  

(131)   l o c a t e d   in   a t   l e a s t   one  (125)   of  s a i d   s p a c e d  

h o u s i n g   w a l l s   ( 7 5 , 1 2 5 ) .  
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