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©  A  piston  air  or  gas  compressor,  preferably  for  filling  divers'  breathing  air  cylinders. 

©  A  piston  compressor  preferably  for  producing  compres- 
sed  air  at  high  pressure  for  the  filling  of  divers'  breathing  air 
cylinders,  comprising  a  cylinder  and  a  plunger  type  piston 
provided  with  sealing  rings  at  both  ends  thereof,  these  ^j^j 
respective  piston  ends  operating  in  cylinder  bore  portions  of  #  | | | g  
unequal  diameters,  the  cylinder  having  stationary  sealing  Xl^jjnjl 
rings  located  between  these  two  bore  portions  for  sealingly  m.  ^S^jfl[| 
engaging  the  piston  wall  and  thus  divide  the  ring  cylindrical  ^ ^ ^ s i l  
space  between  the  sealing  rings  of  the  opposed  piston  ends  5^511 
into  two  individual  compression  chambers  usable  as  con-  „ 
secutive  compression  stages.  A  first  compressing  stage  of  3f  —  Z r ^ T  
large  volume  can  be  provided  between  the  piston  top  and  &  —  -^ggpU- 
the  cylinder  end,  and  the  compressor  may  thus  operate  as  a  —  ̂ 3ks4-- 
three  stage  compressor  with  the  use  of  a  simple  and  robust  0̂  ^ ^ 2 3  
cylinder  and  piston  arrangement.  ^71  —  ̂ ^ S L "  
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A   piston  compressor  preferably  for  producing  compres- 
sed  air  at  high  pressure  for  the  filling  of  divers'  breathing  air 
cylinders,  comprising  a  cylinder  and  a  plunger  type  piston 
provided  with  sealing  rings  at  both  ends  thereof,  these 
respective  piston  ends  operating  in  cylinder  bore  portions  of 
unequal  diameters,  the  cylinder  having  stationary  sealing 
rings  located  between  these  two  bore  portions  for  sealingly 
engaging  the  piston  wall  and  thus  divide  the  ring  cylindrical 
space  between  the  sealing  rings  of  the  opposed  piston  ends 
into  two  individual  compression  chambers  usable  as  con- 
secutive  compression  stages.  A  first  compressing  stage  of 
large  volume  can  be  provided  between  the  piston  top  and 
the  cylinder  end,  and  the  compressor  may  thus  operate  as  a 
three  stage  compressor  with  the  use  of  a  simple  and  robust 
cylinder  and  piston  arrangement. 



This  i n v e n t i o n   r e l a t e s   to  p i s t o n   compressors   of  the  t y p e  

r e f e r r e d   to  in  the  i n t r o d u c t o r y   c lause   of  claim  1. 

Normally  high  p r e s s u r e   compressors   adapted  to  produce  an  

air   p r e s su re   of  more  than  one  hundred  of  atm  are  made  as  mult i   s t a g e  

compressors   having  a  d i f f e r e n t i a l   p i s t o n   compris ing  a  broad  p i s t o n  

p o r t i o n   working  in  a  c o r r e s p o n d i n g l y   wide  c y l i n d e r   p o r t i o n   f o r  

producing  a  p r e c o m p r e s s i o n ,   and  a  s o - c a l l e d   s t e e p l e   p i s t o n   p r o j e c t i n g  

from  the  broad  p i s t o n   into  a  narrow  c y l i n d e r   p o r t i o n ,   in  which  t h e  

s t e e p l e   p i s t o n   serves   to  compress  the  a i r   as  p recompressed   in  s a i d  

wide  c y l i n d e r   p o r t i o n ,   the  a i r   being  t r a n s f e r r e d   from  the  wide  

c y l i n d e r   p o r t i o n   to  the  s t e e p l e   c y l i n d e r   through  s u i t a b l e   valve  and  

tube  means  normal ly   i n c l u d i n g   means  for  cool ing   of  the  p r e c o m p r e s s e d  

a i r .  

By  high  p r e s s u r e   compression  i t   is  very  impor tan t   tha t   t h e  

s o - c a l l e d   dead  space  in  a  p i s t o n   compressor  be  kept  as  small  a s  

p o s s i b l e ,   and  the  use  of  the  said  s t e e p l e   p i s t o n   is  based  on  t h i s  

r e q u i r e m e n t .   When  a  l a rge   d iameter   p i s t o n   is  used  i t   i s , f o r   v a r i o u s  

r e a s o n s ,   very  d i f f i c u l t   to  achieve  a  very  high  compression  be tween  

the  p i s t o n   end  su r face   and  the  ad j acen t   c losed   end  of  the  c y l i n d e r  

in  which  the  p i s t o n   is  r e c i p r o c a t e d ,   a .o.   because  in  p r a c t i c e   t h e  

p i s t o n   end  cannot  be  brought   in to   complete  su r face   engagement  with  t h e  

end  or  top  of  the  c y l i n d e r ,   and  because  the  uppermost  s ea l ing   r ing  on 

the  p i s t o n   cannot  be  l o c a t e d   f lush   with  the  p i s t o n   top  s u r f a c e ,   s i n c e  

the  s e a t i n g   groove  of  the  s e a l i n g   r ing  r e q u i r e s   p i s t o n   m a t e r i a l   to  be  



pre sen t   at  both  s ides   t h e r e o f .   The  dead  a i r   volume  remain ing   when 

the  p i s t o n   assumes  i t s   top  p o s i t i o n   w i l l   of  course  be  s m a l l e r ,   t h e  

sma l l e r   the  p i s t o n   d iameter   i s ,   and  thence  i t   has  been  p r e f e r r e d   t o  
t h e .  

make  use  o f , s a i d   s t e e p l e   p i s t o n   ar rangement   for  the  l a s t   c o m p r e s s o r  

s t age ,   whereby  a  high  f i n a l   p r e s s u r e   is  o b t a i n a b l e .  

Another  reason   for  us ing  the  s t e e p l e   p i s t o n   is  tha t   the  p i s t o n  

is  mountable  on  the  broad  p i s t o n   so  as  to  be  r e c i p r o c a t e d   t o g e t h e r  

t h e r e w i t h ;   t h i s   i nvo lves   a  r e l a t i v e l y   long  working  s t r o k e ,   and  s i n c e  

in  the  f i n a l   compress ion  s tage  a  reduced  volume  of  a i r   is  h a n d l e d ,  

the  c y l i n d e r   should  be  c o r r e s p o n d i n g l y   n a r r o w .  

It  is  well  known,  however,  t h a t   the  s t e e p l e   p i s t o n s   are  d i s -  

advantageous   from  a  c o n s t r u c t i o n a l   po in t   of  view,  because  they  r e q u i r e  

an  ex t remely   a c c u r a t e   mounting  and  a  s p e c i a l   c y l i n d e r   which  may  w e l l  

be  b u i l t   t o g e t h e r   with  the  c y l i n d e r   for  the  l a r g e r   p i s t o n ,   but  s t i l l  

as  a  s e p a r a t e l y   produced  e l e m e n t .  

I t   is  a l r e a d y   known,  though  p robably   not  used  in  the  p r e s e n t  

p r e f e r r e d   c o n n e c t i o n ,   t ha t   in  a  normal  l a rge   s ize   compressor   h a v i n g  

a  l a rge   d iamete r   p i s t o n   working  with  c o n s i d e r a b l e   s t roke   l eng th   in  a  

f i r s t ,   o r d i n a r y   c y l i n d e r   chamber,  i t   is  p o s s i b l e   to  a r range   for  a  

small  s ize   compress ion  chamber  wi thout   making  use  of  a  s t e e p l e   p i s t o n ,  

v iz .   when  the  small  chamber  is  conf ined   between  t h e  c y l i n d r i c a l   i n n e r  

wall   of  the  c y l i n d e r   and  the  c y l i n d r i c a l   ou te r   wall  of  a  p lunger   t y p e  

p i s t o n ,   i . e .   a  r ing   c y l i n d r i c a l   space  conf ined   a x i a l l y   between  s e a l i n g  

r ings   on  the  r e s p e c t i v e   oppos i t e   p i s t o n   ends,   the  c y l i n d e r   midways 

having  a  c o n s t r i c t i o n   such  t ha t   one  p i s t o n   end  works  in  a  c y l i n d e r  

p o r t i o n   wider  than  the  c y l i n d e r   or  bore  p o r t i o n   in  which  the  o p p o s i t e  

p i s t o n   end  works.  By  each  working  s t roke   of  the  p i s t o n   the  volume 

of  the  l a r g e r   chamber  w i l l   be  reduced  more  than  the  volume  of  t h e  

smal le r   chamber  is  i n c r e a s e d ,   and  a  r e s u l t i n g   compress ion  a c t i o n   i s  

o b t a i n e d .   However,  the  sa id   sma l l e r   chamber  r e p r e s e n t s   a  dead  s p a c e  
which  w i l l   normal ly   be  far   too  l a rge   for  high  compress ion   p u r p o s e s ,  

and  though  such  a  d i f f e r e n t i a l   compressor   type  is  of  simple  design  due 

to  the  c y l i n d e r   and  the  p i s ton   having  at  l e a s t   s u b s t a n t i a l l y   t h e  

same  d iamete r s   t h roughou t   t h e i r   l e n g t h s ,   i t   has  been  p r e f e r r e d   to  u s e  

the  much  more  expens ive   system  compr is ing   the  sa id   s t e e p l e   p i s t o n .  



This  invent ion   is  based  on  the  c o g n i t i o n   tha t   i t   is  pos s ib l e   t o  
i n c r e a s e   in  a  simple  manner  the  e f f i c i e n c y   of  the  compressor  t y p e  
in  which  the  compression  is  e f f e c t e d   in  an  annular   c y l i n d r i c a l   space  
about  the  p i s t o n ,   to  such  a  degree  tha t   the  said  s t e e p l e   p i s t o n  

arrangement   wi l l   no  longer   be  r e q u i r e d .  

According  to  the  invent ion   there   is  p rov ided   a  compressor  of  t h e  

type  r e f e r r e d   to,  which  is  c h a r a c t e r i z e d   by  the  f e a t u r e s   s t a t e d   in  t h e  

c h a r a c t e r i z i n g   c lause  of  claim  1.  When  the  said  annular   s ea l ing   means 

are  mounted  s t a t i o n a r i l y   in  the  wall  of  the  c y l i n d e r   i m m e d i a t e l y  

ad j acen t   the  said  c o n s t r i c t i o n   of  the  c y l i n d e r   bore ,   or  so  as  t o  

d i r e c t   c o n s t i t u t e   the  c o n s t r i c t i o n ,   the  p i s t o n   s ea l i ng   r ing  s t r u c t u r e  

of  the  c o o p e r a t i n g   end  of  the  p i s t o n   may  be  moved,  by  the  c o m p r e s s i o n  

s t roke   of  the  p i s t o n ,   p r a c t i c a l l y   into  f a c e - t o - f a c e   engagement  with  t h e  

f ixed   s e a l i n g   means,  whereby  the re   wi l l   be  p r a c t i c a l l y   no  dead  s p a c e  
l e f t   between  these   p a r t s .   The  space,   of  course ,   should  be  c o n n e c t e d  

with  e x t e r r a l   i n l e t  a n d   o u t l e t   valve  means,  but  the  valve  means  may  be  

a r ranged ,   in known  manner,  so  as  to  give  r i s e   to  only  a  very  s m a l l  

dead  s p a c e .  
In  p r a c t i c e   the  compressor  according   to  the  i n v e n t i o n   is  w e l l  

s u i t e d   to  be  des igned  with  a  compression  chamber  at  e i t h e r   side  o f  

the  f ixed   s e a l i n g   means,  both  c o o p e r a t i n g   with  a  common, throughgoing 

p lunger   p i s t o n   having  s e a l i n g   r ing  means  at  both  ends,  whereby  a  

simple  double  s tage  compressor  is  p rov ided   when  the  c y l i n d e r   b o r e  

p o r t i o n s   at  both  s ides  of  the  f ixed   s e a l i n g   means  are  of  m u t u a l l y  

d i f f e r e n t   d i ame te r s .   Moreover,  the  p i s t o n   may  be  used  a d d i t i o n a l l y   f o r  

s e rv ing   an  o r d i n a r y  c o m p r e s s i o n   chamber  ad jacen t   the  free  end  of  t h e  

p i s t o n   and  a  c losed   end  of  the  cyl inder ,   such  t ha t   a  simple  and  r o b u s t  

t h r e e - s t a g e   high  p r e s s u r e   compressor  may  be  b u i l t   from  a  c y l i n d e r  

block  and  a  p i s t o n   of  s u b s t a n t i a l l y   uniform  cross  dimensions  a l o n g  

the  e n t i r e   l ength   t h e r e o f .  

In  the  fo l lowing   the  i n v e n t i o n   i s  d e s c r i b e d   in  more  d e t a i l ,  

by  way  of  example,  with  r e f e r e n c e   to  the  accompanying  drawing,   which 

shows  a  s e c t i o n a l   view  of  a  compressor  accord ing   to  the  i n v e n t i o n .  



The  compressor   shown  comprises   a  c y l i n d e r   block  2  having  an  u p p e r  

bore  4  and  a  lower,   narrower   bore  6  l o c a t e d   at  e i t h e r   side  of  a  

shoulder   8,  which  c o n s t i t u t e s   a  lower  side  wall   of  a  holding  g r o o v e  
10  for  a  s e a l i n g   r ing   12.  In  the  c y l i n d e r   2  is  mounted  a  c y l i n d r i c a l  

p lunger   p i s t o n   14  having  ad j acen t   i t s   lower  end  a  set  of  p i s t o n   r i n g s  
16  working  in  the  bore  p o r t i o n   6,  and  having  ad j acen t   i t s   upper  end 

another   set  of  p i s t o n   r ings   18  of  i n c r e a s e d   d i a m e t e r ,   working  in  t h e  

upper  bore  p o r t i o n   4 .  

The  said  s e a l i n g   r ing   12  is  the  uppermost  r ing   in  a  set  o f  

s e a l i n g   r ings   20  mounted  in  s e a t i n g   grooves  in  a  middle  p o r t i o n   o f  

the  c y l i n d e r   2  and  o p e r a t i n g   to  s l i d i n g l y   sea l   a g a i n s t   the  c y l i n d r i c a l  

su r face   of  the  p i s t o n   14,  these   r ings   being  of  the  c o n t r a c t i o n   t y p e  

as  kwnon  e .g .   from  s t u f f i n g   boxes  about  p i s t o n   rods.   The  l owermos t  

of  the  r ings   20  is  d e s i g n a t e d   22.  The  bottom  of  the  p i s t o n   is  h i n g e d  

to  a  connec to r   rod  24  which  in  a  c o n v e n t i o n a l   manner  connects   t h e  

p i s t o n   with  a  d r i v i n g   crank  (not  shown)  for  r e c i p r o c a t i n g   the  p i s t o n  

in  the  c y l i n d e r .   The  top  of  the  c y l i n d e r   is  c losed   by  a  top  p iece   26.  

I n  t h e   compressor   shown  is  p rov ided   t h ree   compress ion  c h a m b e r s ,  

v iz .   a  l a r g e r   chamber  28  between  the  p i s t o n   top  and  the  top  p i e c e  

26,  a  r ing   c y l i n d r i c a l   middle  s ize  chamber  30  conf ined   a x i a l l y   b e t w e e n  

the  lowermost  r i ng   181  of  the  top  p i s t o n   r ings   18  and  the  u p p e r m o s t  

s e a l i n g   r ing   12  of  the  f i xed   ring group  20,  and  a  sma l l e r   r i n g  

c y l i n d r i c   chamber  32  conf ined   a x i a l l y   between  the  lowermost  s e a l i n g  

r ing   22  of  the  f ixed   r ing   group  20  and  the  uppermost  r ing   161  of  t h e  

lower  p i s t o n   r ing   group  16,  r e s p e c t i v e l y .   Each  of  these   c o m p r e s s i o n  

chambers  is  in  a  manner  not  shown,  but  known  per  se,  connected   w i t h  

r e s p e c t i v e   s u c t i o n   and  exhaust   valve  means  through  channels   g e n e r a l l y  

d e s i g n a t e d   34,  such  valve  means  being  i n d i c a t e d   s o l e l y   at  36  in  t h e  

top  p iece   26.  

The  l a r g e r   ccmpress ion   chamber  28  is  adapted   to  take  in  a i r  

from  the  a tmosphere  and  d e l i v e r   the  p r e - c o m p r e s s e d   a i r   to  the  s u c t i o n  

side  of  the  intermediate   compress ion   chamber  30,  the  valve  channel   34 

of  which  are  l o c a t e d   immedia te ly   above  the  s e a l i n g   r ing   12.  The 

exhaust   valve  of  the  chamber  30  is  connec ted ,   through  e x t e r n a l   c o o l i n g  

means  (not  shown)  to  the  i n t ake   valve  of  the  narrow  c o m p r e s s i o n  

chamber  32,  the  valve  channe ls   34  of  which  are  l o c a t e d   i m m e d i a t e l y  



undernea th   t he  l owermos t   s e a l i n g   r ing  22  of  the  f ixed   ring  group  20. 
In  a  manner  not  i l l u s t r a t e d  t h e   o u t l e t   of  the  chamber  32  may 
communicate,  through  the  r e s p e c t i v e   exhaust   va lve ,   with  a  c o n n e c t o r  

pipe  for  connec t ion   with  a  high  p r e s s u r e   b o t t l e   or  cy l i nde r   to  be 

f i l l e d   with  compressed  a i r   a t  h i g h   p r e s s u r e .  
The  said  crank  for  d r i v ing   the  p i s t o n   is  so  dimensioned  tha t   t h e  

p i s t o n   is  moved  between  a  f i r s t   outer   p o s i t i o n ,   in  which  the  top  o f  

the  p i s t o n   is  l o c a t e d   close  to  the  top  piece  26  and  in  which  the  u p p e r  
p i s t o n   r ing  161  of  the  bottom  r ing  set  16  is  l oca t ed   i m m e d i a t e l y  

ad j acen t   the  unders ide   of  the  lower  s ea l i ng   r ing  22  of  the  f i x e d  

r ing  group  20,  and  an  oppos i t e   outer   p o s i t i o n   in  which  the  l o w e r  

p i s t o n   r ing  181  of  the  upper  r ing  group  18  is  l oca t ed   i m m e d i a t e l y  

above  the  uppermost  s e a l i n g   r ing  12  of  the  f ixed   r ing  group  20.  

Adjacent   the  top  of  the  p i s t o n   the  compression  chamber  28  w i l l  
in  the  usual   manner  be  downwardly  l i m i t e d   by  means  of  the  uppe rmos t  

p i s t o n   r ing ,   d e s i g n a t e d   182,  of  the  upper  r ing  group  18,  and  since  t h e  

r ing   182  is  by  p r a c t i c a l   n e c e s s i t y   s i t u a t e d   somewhat  a x i a l l y   s p a c e d  

below  the  top  su r face   of  the  p i s t o n   i t s e l f   the  chamber  28  w i l l   not  be  

able  to  be  reduced  to  zero  by  the  ups t roke   of  the  p i s t o n .   However, 

the  chamber  is  p e r f e c t l y   usable   as  a  p recompress ion   stage  serv ing   t o  

d e l i v e r   p recompressed   a i r   to  the  i n t e r m e d i a t e   chamber  30.  

In  the  chamber  30  the  a i r   wi l l   be  f u r t h e r   compressed  by  t h e  

fo l lowing   downstroke  of  the  p i s t o n ,   not  between  the  r ing members  181 

-and  12,  and  here  i t   is  impor tan t   tha t   these  r ing  members  are  mounted 

such  tha t   they  may  be  moved  very  c l o se ly   t o g e t h e r   to  p r a c t i c a l l y  

e l i m i n a t e   any  dead  space   t he r ebe tween .   F i n a l l y   and  c o r r e s p o n d i n g l y  

the  a i r   as  f u r t h e r   compressed  in  the  chamber  30  is  supp l i ed   to  t h e  

narrow  compression  chamber  32;  wherein  the  a i r   is  s t i l l   f u r t h e r  

compressed  to  a  very  high  p r e s s u r e   when  the  p i s ton   r ing  161  is  moved 

upwardly  to  a  p o s i t i o n   ext remely   close  to  a  surface   engagement  with  t h e  

unders ide   of  the  lower  s e a l i n g   ring  22 of   The  f ixeo  ring  group  20. 



It  w i l l   be  a p p r e c i a t e d   t ha t   with  the  use  of  the  f ixed   s e a l i n g  

r ings   20  and  e s p e c i a l l y   the  lowermost  r ing  22  t h e r e o f   as  p r o j e c t i n g  

aga in s t   the  p i s t o n   su r f ace   d i r e c t   from  the  wal l   of  the  c y l i n d e r  

bore  p o r t i o n   c o o p e r a t i n g   with  the  lower  p i s t o n   r ings   16,  the  chamber  

32  between  these   r e s p e c t i v e   r ings   w i l l   be  nar rowable   p r a c t i c a l l y  

to  zero,   whereby  the  dead  space  of  the  l a s t   compressor   s tage   may  b e  

kept  as  small  as  p o s s i b l e .  

A  known  compressor  type  is  p r i n c i p a l l y   r a t h e r   s i m i l a r   to  t h e  

compressor   shown  in  the  drawing,   but  is  not  p rov ided   with  the  f i x e d  

s e a l i n g   r ings   12,  20,  22,  whereby  a  compress ion  chamber  30  is  fo rmed  

d i r e c t   between  the  two  opposed  se ts   of  p i s t o n   r ings   16  and  18,  

the  bore  6  unde rnea th   the  c o n s t r i c t i o n   8  being  only  s l i g h t l y   l a r g e r  

than  the  p i s t o n   d i ame te r .   However,  the  e n t i r e   space  unde rnea th   t h e  

c o n s t r i c t i o n   8,  down  to  the  bottom  p i s t o n   r ings   in  t h e  b w e r m o s t  

p o s i t i o n   of  the  p i s t o n   w i l l   then  c o n s t i t u t e   the  sa id   dead  s p a c e ,  
which  w i l l   be  of  a  c o n s i d e r a b l y   s i z e .   The  p r o v i s i o n   of  the  f i x e d  

s e a l i n g   r ings   20  acco rd ing   to  the  p r e s e n t   i n v e n t i o n   c o n s t i t u t e s   a n  

impor tan t   improvement  in  t h i s   r e s p e c t ,   even  i f   i t   is  chosen  to  mount 

the  uppermost  f i xed   r ing   12  in  a  s e a t i n g   groove  spaced  s l i g h t l y  

below  the  c o n s t r i c t i o n   shou lde r   8  between  the  bore  p o r t i o n s  4   and  6 .  

The  compressor   shown  can  be  manufac tu red   i n  a   r e l a t i v e l y  s i m p l e  

manner,  s ince   both  the  c y l i n d e r   and  the  p i s t o n   are  of  s u b s t a n t i a l l y  

uniform  width  t h roughou t   t h e i r   l e n g t h .   The  p i s t o n   is  assembled  f rom 

a  c y l i n d r i c a l   tube  38  bot tomwise  p rov ided   with  the  p i s t o n   r ings   16,  

an  i n v e r t e d   cup  shaped  bottom  p iece   40  having  a  lower  edge  f l a n g e  
42  engaging  the  lower  edge  of  the  tube  38,  and  a  c y l i n d r i c a l   t o p  

piece  44  p rov ided   with  the  upper  set   of  p i s t o n   r ings   18  and  f o r m i n g  

a  p i s t o n   top  of  s l i g h t l y   i n c r e a s e d   d i ame te r .   The  top  p i e c e  4 4   s e r v e s  

to  hold  a  p a i r   or  number  of  a x i a l   b o l t s   46  screwed  down  in to   s c r e w  

t h r e a d e d   holes   in  the  top  s ide  of  the  bottom  p iece   40,  which  i s  

the reby   held  clamped  a g a i n s t   the  lower  edge  of  the  p i s t o n   tube  38 .  

The  compressor   is  assembled  by  mounting  t i e  s e a l i n g   r ings   20  in  t h e  

c y l i n d e r   and  i n t r o d u c i n g   from  below  the  p i s t o n   tube  38  with  i t s  

lower  p i s t o n   r ings   16  and  bottom  p iece   40;  the  p i s t o n   top  p iece   44 

with  the  p i s t o n   r ings   18  is  i n t r o d u c e d   from  above  through  the  opan  

top  end  of  the  c y l i n d e r ,   w h e r e a f t e r   the  b o l t s   46  are  t i g h t e n e d   and 

the  c y l i n d e r   tope  p iece   26  is  moun ted .  



If  the  s ingle   s ea l i ng   r ings   of  the  var ious   ring  groups  16, 

18  and  20  were  e n t i r e l y   s e a l i n g   i t   would  of  course  be  s u f f i c i e n t   t o  

use  but  a  s ing le   r ing  in  each  r e s p e c t i v e   group,  but  so  far  no 

e n t i r e l y   s e l a i n g   and  yet  p r a c t i c a l l y   usable  s ea l ing   ring  has  been 

developed,   s o  i t   is  p r e f e r r e d   to  use  r e s p e c t i v e   mu l t i p l e   r ing  sy s t ems ,  

In  th i s   connec t ion   i t   is  impor tant   tha t   the  f ixed  r ings   12,  20,  22 

are  mounted  in  a  c y l i n d e r   bore  p o r t i o n   g e n e r a l l y   of  the  same 

r e l a t i v e l y   small  d iameter   as  tha t   of  the  bwer   bore  po r t i on   6,  b e c a u s e  

l eak ing   a i r   from  both  of  the  compression  chambers  30  and  32 

wi l l   then  i n t rude   into  a  r e l a t i v e l y   narrow  space,   in  which  a  h i g h  

counter   p r e s s u r e   wi l l   then  be  r a p i d l y   b u i l t   up,  so  as  to  e f f e c t i v e l y  

l im i t   the  leakage  and  t h e r e w i t h   r e s t r i c t   the  e f f e c t i v e   size  of  t h e  

said  dead  s p a c e .  
For  the  i n v e n t i o n   i t   is  the  compression  chamber  30  or  p a r t i c u l a r l y  

32  which  is  of  primary  impor tance ,   and  of  course  the  i n v e n t i o n   w i l l  

also  compr i se  a   compresser   which  is  b u i l t   so l e ly   with  one  or  b o t h  

of  these   chambers,  or  which  is  p rovided   with  two  c y l i n d e r s   c o m p r i s i n g  

var ious   r e s p e c t i v e   low,  i n t e r m e d i a t e   and  high  p r e s su re   chambers,  when 

a t  l e a s t   one  of  these  chambers,   p r e f e r a b l y   the  l a s t   high  p r e s s u r e  

chamber,  is  des igned  in  accordance  with  the  p r i n c i p l e   of  the  i n v e n t i o n .  



1.  A  p i s t o n   compresso r ,   p r e r f e r a b l y   a  high  p r e s s u r e   a i r   c o m p r e s s o r  
for   cha rg ing   b r e a t h i n g   a i r   c y l i n d e r s   for  d i v e r s ,   compr i s ing   a  h i g h  

p r e s s u r e   working  chamber  and  p r e f e r a b l y   one  or  more  a d d i t i o n a l  

compress ion   chambers  connec ted   in  s e r i e s   t h e r e w i t h ,   sa id   high  p r e s s u r e  
chamber  be ing   c o n s t i t u t e d   by  a  r ing   c y l i n d r i c a l   space  c o n f i n e d  

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

of  the  c y l i n d e r   bore  in  which  the  p i s t o n   works  and  a x i a l l y   b e t w e e n  

a  p i s t o n   s e a l i n g   r i ng   s t r u c t u r e   on  the  p i s t o n   and  a  c o n s t r i c t i o n   o f  

the  c y l i n d e r   bore ,   annu la r   s e a l i n g   means  being  p rov ided   for  s e a l i n g  

the  space  between  the  p i s t o n   s u r f a c e   and  the  c o n s t r i c t e d   p o r t i o n   o f  

the  c y l i n d e r   bore ,   c h a r a c t e r i z e d   in  t h a t   sa id   c o n s t r i c t i o n   of  t h e  

c y l i n d e r   bore  is  l o c a t e d   c lose   to  or  c o n s t i t u t e d   by  the  s ide  of  s a i d  

annu la r   s e a l i n g   means  f a c i n g   the  high  p r e s s u r e   working  chamber,  t h e s e  

s e a l i n g   means  be ing   mounted  f i xed   to  t h e  i n s i d e   of  the  c y l i n d e r   b o r e  

for   s e a l i n g   a g a i n s t   the  o u t s i d e   of  the  p i s t o n   as  r e c i p r o c a t e d   r e l a t i v e  

t h e r e t o ,   s a id   p i s t o n   be ing   r e c i p r o c a b l e   so  as  to  b r i n g ,   by  each  w o r k i n g  

s t r o k e ,   s a id   p i s t o n   s e a l i n g   r i ng   s t r u c t u r e   in to   a  p o s i t i o n   a x i a l l y  

very  c lose   to  sa id   annu l a r   s e a l i n g   means .  



2.  A  p i s t o n   compressor   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  
sa id   annu la r   s e a l i n g   means  are  s ea ted   in  ho ld ing   groove  means  in  t h e  
wall  of  a  c y l i n d e r   p o r t i o n   of  g e n e r a l l y   the  same  d iameter   as  t h a t  

of  the  bore  of  the  high  p r e s s u r e   working  chamber .  

3.  A  p i s t o n   compressor   acco rd ing   to  claim  1 or  2,  c h a r a c t e r i z e d  

in  t h a t   both  the  c y l i n d e r   and  the  p i s t o n   extends beyond  the  oppo-  
s i t e   side  of  sa id   annu la r   s e a l i n g   means  and  at  t ha t   side  form  an  a d -  

d i t i o n a l   compress ion  chamber  conf ined   between  said  oppos i t e   side  o f  

the  annu la r   s e a l i n g   means  and  an  a d d i t i o n a l   p i s t o n   s e a l i n g   r i n g  

s t r u c t u r e   mounted  on  the  r e s p e c t i v e   extended  p o r t i o n   of  the  p i s t o n .  
4.  A  p i s t o n   compressor   acco rd ing   to  claim  3,  c h a r a c t e r i z e d   in  t h a t  

the  p o r t i o n   of  the  a d d i t i o n a l   p i s t o n   s e a l i n g   means  con f in ing   s a i d  

a d d i t i o n a l   compress ion  chamber  is  c o n s t i t u t e d   by  a  s e a l i n g   r i n g  

member  p r o j e c t i n g   from  a  ho ld ing   groove  a r ranged   a d j a c e n t   t h e  

p i s t o n   p o r t i o n   forming  an  end  of  the  p i s t o n   l eng th   having  the  same 

d iamete r   as  said  annu la r   s e a l i n g   means .  

5.  A  p i s t o n   compressor   acco rd ing   to  any  of  the  p r e c e d i n g   c l a i m s  

and  compr i s ing   a  c y l i n d e r   block  c losed   at  one  end  in  such  a  manner  

tha t   the  p i s t o n   end  s u r f a c e   a d j a c e n t   t h i s   c y l i n d e r   end  forms  a  

r e c i p r o c a b l e   wall   in  a  p r e c o m p r e s s i o n   chamber,  while  the  c y l i n d e r  

block  is  p rov ided   with  two  c o a x i a l   bore  p o r t i o n s   of  mutua l ly   d i f f e r e n t  

d i a m e t e r s ,   c h a r a c t e r i z e d   in  t ha t   the  said  annu la r   s e a l i n g   means 

are  p l aced   immedia te ly   between  said  two  bore  p o r t i o n s ,   and  t ha t   t h e  

bore  p o r t i o n   of  the  l a r g e s t   d iameter   is  l o c a t e d   a d j a c e n t   the  c l o s e d  

end  of  the  c y l i n d e r ,   the  p i s t o n   being  c o n s t i t u t e d   by  a  c y l i n d r i c a l  

body  which,  in  the  bore  p o r t i o n   of  the  l a r g e s t   d i a m e t e r ,   is  p r o v i d e d  

with  a  p i s t o n   head  of  en l a rged   d i ame te r   and  s e rv ing   as  a  m o u n t i n g  

base  for  p i s t o n   s e a l i n g   r ing   means  s e a l i n g   a g a i n s t   the  c y l i n d e r   b o r e  

wall   of  sa id   p r e c o m p r e s s i o n   chamber .  

6.  A  p i s t o n   compressor   acco rd ing   to  claims  3  and  5,  c h a r a c t e r i z e d  

in  t h a t   i t   is  b u i l t   as  a  t h r ee   s tage   compressor   compr is ing   both  t h e  

p r e c o m p r e s s i o n   chamber,  the  sa id   a d d i t i o n a l   compress ion  chamber,  and  

the  sa id   high  p r e s s u r e   working  chamber,  sa id   chambers  being  s e r i e s  

connec ted   through  s u i t a b l e   i n l e t   and  o u t l e t   valve  means .  
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