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©  A  reciprocating,  hydraulically  operated,  positive  displacement  compressor. 

(si)  The  compressor  has  three  coaxial  heads,  1,  2  and  3,  in 
between  which  and  coaxial  therewith  are  stably  interposed 
two  liners,  4  and  5. 

Inside  each  of  the  said  liners  slides  impermeably  a 
piston,  10  and  11,  the  two  pistons  being  connected  one  to  the 
other  through  a  rod  9  that  slides  guided  by  the  central  head 
2.  The  two  chambers  12  and  13  through  which  the  rod 
passes,  terminate  at  oil  hydraulic  control  means  destined  for 
the  operation  of  the  assembly  constituted  by  the  rod  9  and 
the  pistons  10  and  11. 

The  remaining  two  chambers,  17  and  16.  each  define  a 
compression  stage. 

With  the  compressor  in  question  there  is  practically  no 
buckling  stress  on  the  rod  9  and,  furthermore,  the  number  of 
heads,  1,  2  and  3,  liners,  4  and  5,  and  pistons,  10  and  11,  is 
less  than  in  similar  known  compressors  that  are  operated 
hydraulically  and  are  of  the  same  capacity  and  compression 
ratio. 
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T h e   compressor  has  three  coaxial  heads,  1,  2 and  3,  in 
between  which  and  coaxial  therewith  are  stably  interposed 
two  liners,  4  and  5. 

Inside  each  of  the  said  liners  slides  impermeably  a 
piston, 10 and  11, the two  pistons  being  connected  one  to  the 
other  through  a  rod  9  that  slides  guided  by  the  central  head 
2.  The  two  chambers  12  and  13  through  which  the  rod 
passes,  terminate  at  oil  hydraulic  control  means  destined  for 
the  operation  of  the  assembly  constituted  by  the  rod  9  and 
the  pistons  10  and  11. 

The  remaining  two  chambers,  17  and  16,  each  define  a 
compression  stage. 

With  the  compressor  in  question  there  is  practically  no 
buckling  stress  on  the  rod  9  and,  furthermore,  the  number  of 
heads,  1,  2  and  3,  liners,  4  and  5,  and  pistons,  10  and  11,  is 
less  than  in  similar  known  compressors  that  are  operated 
hydraulically  and  are  of  the  same  capacity  and  compression 
ratio. 



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

p r e s s i o n   s t a g e s   of   i d e n t i c a l   c o m p r e s s i o n   r a t i o   ( t w i n   s i n -  

g l e   s t a g e   c o m p r e s s i o n )   or  two  c a s c a d e d   c o m p r e s s i o n   s t a g e s  

( two  s t a g e   c o m p r e s s i o n ) .  

H y d r a u l i c a l l y   o p e r a t e d   c o m p r e s s o r s   a r e   a l r e a d y   known  t h a t  

a r e   c o n s t i t u t e d   by  f o u r   c o a x i a l   h e a d s   in   b e t w e e n   w h i c h  

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

In  t h e   c e n t r e   l i n e r   s l i d e s   i m p e r m e a b l y   t he   p l u n g e r   of   a  

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

s l i d e   i m p e r m e a b l y   in  t h e   two  h e a d s   t h a t   d e l i m i t a t e   t h e  

c h a m b e r s   of   t he   s a i d   j a c k .   Via   a  t r a d i t i o n a l   c o u p l i n g  

of   e i t h e r   t h e   r i g i d   or   t h e   f l o a t i n g   t y p e ,   t he   e x t r e m i t i e s  

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

s l i d e   i m p e r m e a b l y   in  t he   two  l i n e r s   p o s i t i o n e d   b i l a t e r a l l y  

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

p l u n g e r   s l i d e s .   T o g e t h e r   w i t h   t he   l i n e r s   c o n c e r n e d ,   t h e  

s a i d   p i s t o n s   d e f i n e   two  c o m p r e s s i o n   s t a g e s .  

In  one  d i r e c t i o n ,   the   s t r o k e   of   t he   p l u n g e r   c a u s e s   i n t a k e  

in   one  s t a g e   and  c o m p r e s s i o n   in   t he   o t h e r   s t a g e ;   in   t h e  

o p p o s i t e   d i r e c t i o n ,   i n s t e a d ,   t h e   r e v e r s e   o c c u r s .  

I f   one  s t o p s   to  c o n s i d e r   w h a t   h a p p e n s   to  a  r o d   of  t h e  

j a c k ,   i t   i s   o b v i o u s   t h a t   t h e   s a i d   rod   i s   s u b j e c t e d   to   t e n -  

s i l e   s t r e s s   d u r i n g   t he   i n t a k e   s t r o k e   on  t h e   p a r t   of  t h e  

p u m p i n g   p i s t o n   c o n c e r n e d ,   and  to  c o m p r e s s i o n   s t r e s s   d u r i n g  

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

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

f r o m   a x i a l   l o a d i n g   c o m p r e s s i o n   known  as  " b u c k l i n g   s t r e s s " ,  

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



In   c a s e s   when  t h e   c o n n e c t i o n   of   t h e   r o d   to   t h e   p u m p i n g  

p i s t o n   i s   of  t h e   f l o a t i n g   t y p e ,   t h e   e x t r e m i t y   of   t he   r o d  

g o e s   and   " k n o c k s " ,   a t   e a c h   c o m p r e s s i o n   s t r o k e ,   a g a i n s t  

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

ous  d e n t i n g   in   t h e   s a i d   h e a d .  

The  o b j e c t   of   t h e   i n v e n t i o n   i s   to   make  a v a i l a b l e   a  h y d r a u l -  

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

p r e s s o r   whose   c o n f o r m a t i o n   i s   s u c h   as   to   l i m i t ,   i f   n o t  

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

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

to   t h o s e   known  of   t h e   same  c a p a c i t y   and   c o m p r e s s i o n   r a t i o ,  

a  l e s s e r   n u m b e r   of   h e a d s ,   l i n e r s   a n d   p i s t o n s .  

The  c h a r a c t e r i s t i c s   of   t h e   i n v e n t i o n   a r e   e m p h a s i z e d   in   t h e  

t e x t   t h a t   f o l l o w s ,   w i t h   r e f e r e n c e   to   t h e   one  a c c o m p a n y i n g  

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

s o r   in   q u e s t i o n   i s   d e p i c t e d .  

" / i t h   r e f e r e n c e   to   t h e   s a i d   f i g u r e ,   a t   1,  2  and  3  have   b e e n  

s h o w n ,   one  c o a x i a l   w i t h   t he   o t h e r ,   a  f i r s t ,   a  s e c o n d   a n d  

a  t h i r d   h e a d ,   r e s p e c t i v e l y ;   in  b e t w e e n   t h e   s a i d   h e a d s ,   a  

f i r s t   l i n e r   4  and  a  s e c o n d   l i n e r   5,  one  c o a x i a l   w i t h   t h e  

o t h e r ,   a r e   s t a b l y   i n t e r p o s e d   in   s u c c e s s i o n ,   t he   i n s i d e   d i a -  

m e t e r   of   t h e   f o r m e r   b e i n g   g r e a t e r   t h a n   t h a t   of  t h e   l a t t e r .  

The  l o c k i n g   one  to   t h e   o t h e r   of  t h e   h e a d s   and  t h e   l i n e r s  

i s   a c h i e v e d   in   a  m a n n e r   in   i t s e l f   k n o w n :   f o r   e x a m p l e  

t h r o u g h   a  p l u r a l i t y   of   t i e   r o d s   8  t h a t   t i g h t e n ,   w i t h   t h e  

a i d   of  s u i t a b l e   n u t s   8a ,   t h e   e x t e r n a l   h e a d s   1  and  3  o n  t o  

t h e   c o r r e s p o n d i n g   e x t r e m i t i e s   of  t h e   l i n e r s   4  and  5 .  

A  f i r s t   p i s t o n   10  and   a  s e c o n d   p i s t o n   11  s l i d e   i m p e r m e a b l y  

i n s i d e   t h e   l i n e r s   4  and   5,  r e s p e c t i v e l y .   The  s a i d   p i s -  

t o n s   b e i n g   c o n n e c t e d   one  to   t he   o t h e r ,   in   a c c o r d a n c e   w i t h  

known  s y s t e m s ,   t h r o u g h   a  r o d   9  t h a t   s l i d e s   i m p e r m e a b l y   i n  



an  a x i a l   t h r o u g h   h o u s i n g   p r o v i d e d   in   t he   s e c o n d   h e a d   2 .  

A l o n g   w i t h   t h e   c o r r e s p o n d i n g   l i n e r   4,  the   p i s t o n   10  d e -  

f i n e s   two  c h a m b e r s ,   17  and   12,  t h e   l a t t e r   b e i n g   t h e   o n e  

t h r o u g h   w h i c h   t he   r o d   9  p a s s e s .   The  p i s t o n   11,  j o i n t l y  

w i t h   t h e   c o r r e s p o n d i n g   l i n e r   5,  d e f i n e s   two  c h a m b e r s ,   16 

a n d   13,  t he   l a t t e r   b e i n g   t h e   one  t h r o u g h   w h i c h   t h e   r o d   9 

p a s s e s .  

The  c h a m b e r s   12  and   13  c o m m u n i c a t e   w i t h   c o r r e s p o n d i n g  

d u c t s ,   14  and  15,  p r o v i d e d   in   t h e   h e a d   2  and  t e r m i n a t i n g  

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

s e n d   o i l   u n d e r   p r e s s u r e   a l t e r n a t e l y   i n t o   t he   c h a m b e r   12  

a n d   i n t o   t h e   c h a m b e r   1 3 .  

The  c h a m b e r   17  ( o r   f i r s t   c o m p r e s s i o n   s t a g e   of  t h e   c o m p r e s -  

s o r )   c o m m u n i c a t e s   w i t h   t h e   o u t s i d e   v i a   an  i n t a k e   v a l v e   1 7 a  

p r o v i d e d   in   t h e   h e a d   1.  The  s a i d   h e a d   i s   a l s o   p r o v i d e d  

w i t h   a  d e l i v e r y   v a l v e   17b  w h i c h ,   t h r o u g h   a  d u c t   18  ( o n  

w h i c h   a  d e v i c e   19  e x e r t s   an  a c t i o n   f o r   c o o l i n g   t h e   c o m -  

p r e s s e d   g a s ) ,   t e r m i n a t e s   a t   t h e   i n t a k e   v a l v e   16a  ( o f   t h e  

c h a m b e r   16)  p r o v i d e d   in   t h e   h e a d   3.  In  t he   l a t t e r   t h e r e  

i s   a l s o   a  d e l i v e r y   v a l v e   16b  of  t h e   s a i d   c h a m b e r   1 6 .  

The  c o o l i n g   of   t h e   l i n e r s   4  and   5  i s   a c h i e v e d   in   a  way  i n  

i t s e l f   known  w i t h   p r o v i s i o n   b e i n g   made  f o r   t he   s a i d   l i n e r s  

t o   have   h o l l o w   s p a c e s ,   6  and  7,  w h i c h ,   v i a   t he   o r i f i c e s  

6a ,   7a  and  7b,   t e r m i n a t e   a t   a  c i r c u i t   ( n o t   i l l u s t r a t e d  

s i n c e   of  a  known  t y p e )   f o r   c i r c u l a t i n g   w a t e r .  

The  a d m i s s i o n   of  o i l   u n d e r   p r e s s u r e   i n t o   t he   c h a m b e r   13 

c a u s e s   t he   t r a n s l a t i o n   in   t h e   d i r e c t i o n   F1  of  t h e   a s s e m b l y  

c o n s t i t u t e d   by  t h e   r o d   9  and  t h e   p i s t o n s   11  and  10  :   t h i s  

c a u s e s   t he   c o m p r e s s i o n   s t r o k e   f o r   t h e   c h a m b e r   16  ( t h e   s e c -  

ond  c o m p r e s s i o n   s t a g e   of  t he   c o m p r e s s o r )   and  t h e   i n t a k e  

s t r o k e   f o r   t he   c h a m b e r   1 7 .  



The  r e v e r s a l   in   t he   m o t i o n   of  t h e   s a i d   a s s e m b l y   ( a c h i e v e d  

in   a c c o r d a n c e   w i t h   known  s y s t e m s   t h a t   a r e   n o t   i l l u s t r a t e d )  

o c c u r s   when  p r e s s u r i z e d   o i l   c e a s e d   to   be  i n s e r t e d   i n t o   t h e  

c h a m b e r   13  and   p r e s s u r i z e d   o i l   i s   a d m i t t e d   i n t o   t h e   c h a m -  

b e r   12.  In   t h e   s a i d   s i t u a t i o n ,   t h e   a f o r e m e n t i o n e d   a s s e m b -  

l y   m o v e s   in   t h e   d i r e c t i o n   F2  r e a l i z i n g   t h e   c o m p r e s s i o n  

s t r o k e   f o r   t h e   c h a m b e r   17  and  t h e   i n t a k e   s t r o k e   f o r   t h e  

c h a m b e r   16.  I t   s h o u l d   be  n o t e d ,   i n   t h i s   c o n n e c t i o n ,   t h a t  

t h e   d i s p l a c e m e n t   of   t h e   s a i d   a s s e m b l y   i n   t h e   d i r e c t i o n   F 2  

i s   r e n d e r e d   e a s i e r   by  t h e   gas  w h i c h ,   v i a   t h e   v a l v e   1 6 a ,  

g o e s   i n t o   t h e   c h a m b e r   16  ( s u b j e c t e d   to   t h e   i n t a k e   s t r o k e ) .  

The  s a i d   gas   i s ,   in   f a c t ,   u n d e r   p r e s s u r e   s i n c e   i t   i s   c o m -  

i n g   f r o m   t h e   c h a m b e r   12  in   w h i c h   t h e   c o m p r e s s i o n   s t r o k e   i s  

i n   p r o g r e s s .  

S i n c e   t h e   p r e s s u r i z e d   o i l   a c t s   d i r e c t l y   on  t h e   p i s t o n s   10  

a n d   11,  i t   t h u s   e n s u e s   t h a t   t h e   r o d   9  i s   n o t   s u b j e c t e d   t o  

b u c k l i n g   s t r e s s ,   o t h e r   t h a n   to   a  m i n i m u m   e x t e n t   b e c a u s e   o f  

t h e   t h r u s t   e x e r t e d   on  t he   p i s t o n   11  by  t h e   p r e s s u r i z e d   g a s  
a t   t h e   t i m e   t h e   i n t a k e   s t r o k e   i s   t a k i n g   p l a c e   in   t he   c h a m -  

b e r   16.  F u r t h e r m o r e ,   t e n s i l e   s t r e s s   i s   a l s o   n e g l i g i b l e  

f o r  t h e   s a i d   r o d ,   and   t h i s   e x t r e m e l y   a d v a n t a g e o u s   f rom  t h e  

r o d   d i m e n s i o n i n g   p o i n t   of   v i e w .  

E a c h   o f   t h e   s a i d   p i s t o n s   d e f i n e s   t w o  c h a m b e r s ,   one  o f  

w h i c h   c o n t a i n s   t h e   o i l   and   t h e   o t h e r ,   t h e   g a s .   The  s e a l -  

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

l i n e r   i s   a c h i e v e d   in  a  m a n n e r   in   i t s e l f   k n o w n .  

In  o r d e r   to   a v o i d   t h e   b l o w - b y   of   o i l   f r o m   t h e   c h a m b e r   c o n -  

c e r n e d   t o w a r d s   t h e   one  t h a t   c o n t a i n s   t h e   g a s ,   or  v i c e  

v e r s a   in   o r d e r   to   p r e v e n t   t he   b l o w - b y   o f   gas   f r o m   the   l a t -  

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

n e e d   be  done   i s   to   p r o v i d e   t he   s a i d   p i s t o n   w i t h   an  e x t e r -  

n a l   a n n u l a r   g r o o v e   20  w h i c h ,   v i a   a  d u c t   21  in   t h e   body  o f  



t h e   s a i d   p i s t o n ,   i s   p l a c e d   in   c o m m u n i c a t i o n   w i t h   t he   o u t -  

s i d e   of   t h e   c o m p r e s s o r   t h r o u g h   a  l o n g i t u d i n a l   c a n a l   2 3  

made  in   a  r o d   22.  The  s a i d   r o d   22  i s   s e c u r e d ,   in   a  w a y  
in   i t s e l f   k n o w n ,   to   t h e   f r o n t   of   t he   s a i d   p i s t o n ,   t h a t   i s  

to   s a y ,   t he   o p p o s i t e   e x t r e m i t y   to  t h a t   f a c i n g   t h e   r o d   9 ,  

and   i t   s l i d e s   g u i d e d ,   i n   an  a x i a l   d i r e c t i o n ,   by  a  c o r r e s -  

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

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

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

d i s c h a r g i n g   e x t e r n a l l y   ( t h a t   i s   to   s a y ,   " p u r g i n g " ,   to   u s e  

t h e   j a r g o n   a d o p t e d   by  t e c h n i c i a n s   in   t h e   f i e l d )   t he   o i l   o r  

t h e   gas   t h a t   h a s . g o n e   p a s t   t h e   c o r r e s p o n d i n g   g a s k e t s ,   f u r -  

n i s h e s   t h e   u s e r   w i t h   an  i n d i c a t i o n   of  any  g a s k e t   w h o s e  

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

o t h e r   w o r d s ,   s h o u l d   gas   be  e s c a p i n g   i t   m e a n s   t h a t   t he   g a s  

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

l e a k i n g ,   t h a t   t h e   o i l   s e a l i n g   g a s k e t   i s   n o t   f u n c t i o n i n g  

p r o p e r l y .  

In  t h e   d e s c r i p t i o n   g i v e n   h e r e i n ,   i t   i s   s u p p o s e d   t h a t   t h e  

i n s i d e   d i a m e t e r   of   t h e   l i n e r   4  i s   g r e a t e r   t h a n   t h a t   of   t h e  

l i n e r   5  w h e r e b y   i t   i s   p o s s i b l e   to  c r e a t e   a  t w o - s t a g e  

c o m p r e s s o r   w i t h   t h e   two  c o m p r e s s i o n   s t a g e s   c a s c a d e d .   I f ,  

i n s t e a d ,   a  c o m p r e s s o r   w i t h   two  i d e n t i c a l   c o m p r e s s i o n  

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

o f   t h e   same  v o l u m e t r i c   c a p a c i t y )   i s   w a n t e d ,   i t   i s   s u f f i c -  

i e n t   to   r e n d e r   i d e n t i c a l   t he   i n s i d e   d i a m e t e r s   of  t h e   l i n e r s  

4  and   5  :   in   s u c h   c a s e s ,   no  b u c k l i n g   s t r e s s   a t   a l l   i s  

a p p l i e d   to   t he   r o d   9 .  

The  c o n f o r m a t i o n   of   t h e   c o m p r e s s o r   i s   s u c h   as   to  r e n d e r  

i t   r e v e r s i b l e ;   t h i s   m e a n s   t h a t   i n s t e a d   of  s e n d i n g   o i l  

u n d e r   p r e s s u r e   i n t o   t h e   c h a m b e r s   13  and   12  and   of   u t i l i z -  

i n g  t h e   c h a m b e r s   17  and   16  as  c o m p r e s s i o n   s t a g e s ,   i t   i s  



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

c h a m b e r s   17  and   16  and  to  u t i l i z e   t h e   c h a m b e r s   12  and  13 

a s   c o m p r e s s i o n   s t a g e s  :   o b v i o u s l y   w i t h   t h i s   l a t t e r   m e n t -  

i o n e d   s o l u t i o n ,   t h e   d u c t s   14  and   15  w o u l d   n e e d   to   be  p r o -  
v i d e d   in  t h e   h e a d s   1  and  3,  r e s p e c t i v e l y ,   w h i l e   t h e   i n t a k e  

v a l v e s   1 7 a - 1 6 a   and   t h e   d e l i v e r y   v a l v e s   1 7 b - 1 6 b   w o u l d   n e e d  
to  be  p r o v i d e d   in   t h e   h e a d   2 .  

The  b r e a t h e r   r o d s   22  a l s o   h a v e   t h e   t a s k   of   e q u a l i z i n g ,   f o r  

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

b e r s   16  and  17,  t h e   t h r u s t   a r e a s   of  t h e   o i l   on  t h e   p i s t o n s  

10  and  11,  and   t h i s   can  be  a c h i e v e d   by  a d j u s t i n g   t h e . d i a -  

m e t e r s   of  t h e   two  r o d s   22  so  as  to   c o m p e n s a t e   f o r   t h e   d i f -  

f e r e n c e s   in  t n e   d i a m e t e r s   o f   t h e   l i n e r s   5  a n d   4 .  

The  c o m p r e s s o r ,   a d d i t i o n a l l y   to   t h e   a b o v e   m e n t i o n e d   a d -  

v a n t a g e   ( n a m e l y   t h a t   b u c k l i n g   s t r e s s   on  t h e   rod   9  i s   p r a c -  

t i c a l l y   i n e x i s t e n t ) ,   o f f e r s   o t h e r   a d v a n t a g e s   in   c o n s e q u e n c e  

o f   t h e   l i m i t e d   a x i a l   d e v e l o p m e n t   and   t h e   r e d u c e d   n u m b e r   o f  

c o m p o n e n t   p a r t s   c o m p a r e d   w i t h   t h e   c o m p r e s s o r s   known  to  d a t e  

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

a c i t y .  

In  f a c t ,   t he   c o m p r e s s o r   o n l y   e m p l o y s   t h r e e   h e a d s ,   two  l i -  

n e r s   and  two  p i s t o n s ,   in  p l a c e   of  t h e   f o u r   h e a d s ,   t h r e e  

l i n e r s   and  t h r e e   p i s t o n s   p r o v i d e d   in   t h e   known  c o m p r e s s o r s .  

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

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

t h e   c h a m b e r s   16  and  17  s i n c e   f o r   t h i s   t h e   f i l m   of   o i l   t h a t  

r e m a i n s   on  t h e   s a i d   s u r f a c e s   when  t h e   r e l e v a n t   p i s t o n s   t r a n s -  

l a t e   in   t he   d i r e c t i o n s   t h a t   d e f i n e   t h e   i n t a k e   s t r o k e s   in   t h e  

s a i d   c h a m b e r s   i s   s u f f i c i e n t .  

I t   i s   u n d e r s t o o d   t h a t   t he   f o r e g o i n g   d e s c r i p t i o n   has   b e e n  



g i v e n   p u r e l y   as  an  u n l i m i t e d   e x a m p l e   and  t h u s   t h a t   p o s -  

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

d e t a i l s   can  be  t a k e n   as   a l l   f a l l i n g   w i t h i n   t h e   t e c h n i c a l  

s o l u t i o n   as   d e s c r i b e d   a b o v e   and  c l a i m e d   h e r e i n a f t e r .  



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

p l a c e m e n t   c o m p r e s s o r ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   i t  

c o m p r i s e s  :   t h r e e   c o a x i a l   h e a d s ,   1,  2  and   3,  n a m e l y   a  

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

i n t e r p o s e d   in   s u c c e s s i o n   two  l i n e r s ,   4  and   5,  c o a x i a l   o n e  

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

p i s t o n   10  t h a t   s l i d e s   i m p e r m e a b l y   i n s i d e   t h e   f i r s t   l i n e r   4 ;  

a  s e c o n d   p i s t o n   11  t h a t   s l i d e s   i m p e r m e a b l y   i n s i d e   t he   s e c o n d  

l i n e r   5;  a  r o d   9  t h a t   c o n n e c t s   t h e   s a i d   p i s t o n s   10  and  11 

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

i n   t h e   s e c o n d   h e a d  2 ;   d u c t s ,   14  and   15,  p r o v i d e d   i n   one  o r  

more   h e a d s   and   c o n n e c t i n g   two  c h a m b e r s   a d j a c e n t   or   o p p o s i t e  

among   t he   f o u r   c h a m b e r s ,   12,  13,  16  and  17,  d e f i n e d   by  t h e  

s a i d   p i s t o n s   10  and   11  t o g e t h e r   w i t h   t h e   c o r r e s p o n d i n g   l i -  

n e r s   4  and   5,  w i t h   h y d r a u l i c   m e a n s   f o r   c o n t r o l l i n g   the   o p -  

e r a t i o n   of  t h e   a s s e m b l y   c o n s t i t u t e d   by  t h e   r o d   9  and   t h e  

p i s t o n s   10  and   11;  and  gas   i n t a k e   and  d e l i v e r y   v a l v e s  

1 6 a - 1 7 a   and   1 6 b - 1 7 b   p r o v i d e d   in   one  or  more   h e a d s ,   t h a t   c o n -  

n e c t   t h e   r e m a i n i n g   two  c h a m b e r s   w i t h   s o u r c e s   and   u s e r s   o f  

g a s ,   r e s p e c t i v e l y .  

2 .  A   c o m p r e s s o r   a c c o r d i n g   to  t h e   p r e v i o u s   c l a i m ,   w h e r e i n  

f o r   e a c h   p i s t o n   i t   i s   e n v i s a g e d   t h a t   t h e r e   be  a  r o d   22  c o n -  

n e c t e d   to  t h e   p i s t o n   c o n c e r n e d   a t   t h e   o p p o s i t e   e x t r e m i t y   t o  

t h a t   f a c i n g   t h e   r o d   9,  t h a t   s l i d e s   i m p e r m e a b l y ,   g u i d e d   by  a  

t h r o u g h   h o u s i n g   p r o v i d e d   in  t he   h e a d   o p p o s i t e   t he   s a i d  

c o n n e c t i o n   e x t r e m i t y   of  t h e   p i s t o n ,   t h e   s a i d   r o d   22  h a v i n g  

in   i t   a  l o n g i t u d i n a l   t h r o u g h   h o l e   23  t h a t   c o m m u n i c a t e s ,   on  

one  s i d e ,   w i t h   t h e   o u t s i d e ,   and   on  t h e   o t h e r ,   w i t h   a  d u c t   21 

in   t h e   body   of  t h e   s a i d   p i s t o n   w h i c h ,   i n   t u r n ,   c o m m u n i c a t e s  

w i t h   an  a n n u l a r   g r o o v e   20  made  in   t h e   s l i d i n g   s u r f a c e   of  t h e  

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



3.  A  c o m p r e s s o r   a c c o r d i n g   to   C l a i m   2,  w h e r e i n   t h e r e   i s   a  

d i f f e r e n c e   in   t h e   d i a m e t e r s   of   t h e   l i n e r s   4  and   5,  a n d  

c h a r a c t e r i z e d   by  t he   f a c t   t h a t   t h e   s a i d   two  r o d s   22  a r e  

e a c h   of  a  d i a m e t e r   s u c h   as   to   d e f i n e   i d e n t i c a l   t h r u s t   s u r -  

f a c e s   in   t he   c o r r e s p o n d i n g   f a c e s   of  t h e   p i s t o n s   10  and  1 1 .  
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