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©  Rotary  compressor. 

®  A  rotary  compressor  comprises  a  compression  chamber 
defined  by  enclosing  both  ends  of  a  cylinder  (4)  with  a  main 
bearing  (5)  and  an  end  bearing  (6);  compression  elements  (3) 
including  a  piston  (8)  which  is  eccentrically  rotated  by  a  crank 
shaft  (7)  within  the  compression  chamber,  and  dividing  the 
compression  chamber  into  a  high  pressure  chamber  and  a  low 
pressure  chamber;  and  a  sealed  container  (1)  to  be  a  plenum 
space,  in  which  the  compression  elements  are  housed  and  lu- 
bricating  oil  is  sumped  at  the  inner  bottom  section  of  the 
sealed  container  to  effect  lubrication  of  sliding  parts  of  the 
compression  elements,  wherein  the  lubricating  oil  is  returned 
into  the  sealed  container  (1)  after  it  has  been  cooled  through  a 
heat-exchanger  (18)  provided  outside  the  sealed  container 
(Fig.  1). 
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This  i n v e n t i o n   r e l a t e s   to  a  r o t a r y   c o m p r e s s o r ,   and,   m o r e  

p a r t i c u l a r l y ,   it  is  c o n c e r n e d   with  the  r o t a r y   c o m p r e s s o r   of  a  t y p e ,  

in  which  l u b r i c a t i n g   oil  is  cooled  by  a  h e a t - e x c h a n g e r   for  i m p r o v i n g  

the  p e r f o r m a n c e   and  r e l i ab i l i t y   in  its  o p e r a t i o n .  

In  the  c o n v e n t i o n a l   c o m p r e s s i n g   mach ine ,   p a r t i c u l a r l y ,   in  a  

c o m p r e s s o r   of  a  l a rge   c a p a c i t y ,   t h e r e   is  an  i n c r e a s e   in  q u a n t i t y   o f  

heat  to  be  g e n e r a t e d   from  var ious   c o m p r e s s i n g   e l ements   in  it,  w h e r e a s  

q u a n t i t y   of  heat   to  be  d i s p e r s e d   does  not  i n c r e a s e   c o r r e s p o n d i n g l y ,  

with  the  c o n s e q u e n c e   tha t   the  t e m p e r a t u r e   of  the  c o m p r e s s i n g   m a c h i n e  

as  a  whole  goes  up.   On  account   of  th i s ,   t h e r e   take  place  not  o n l y  

p r e h e a t i n g   of  i n t a k e   gas ,   d e t e r i o r a t i o n   in  s ea l ing   a g a i n s t   l eakage   o f  

l u b r i c a t i n g   oil,  l o w e r i n g   in  o p e r a t i n g   e f f i c i ency   of  e lec t r i c   motor ,   e t c .  

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

c o m p r e s s o r ,   but   also  l ower ing   of  the  film  s u s t a i n i n g   force  of  t h e  

l u b r i c a t i n g   oil,  d e t e r i o r a t i o n   in  the  i n s u l a t i n g   mater ia l   for  the  e l e c t r i c  

motor,   e t c . ,   all  of  which  r e s u l t e d   in  d e c r e a s e   in  o p e r a t i o n a l   r e l i a b i l i t y  

of  the  m a c h i n e .  

T h e r e f o r e ,   with  a  view  to  i n c r e a s i n g   the  d i s c h a r g i n g   q u a n t i t y  

of  heat  from  the  c o m p r e s s o r ,   t he re   has  been  employed   va r ious   m e a n s  

such  as  an  oil  coole r ,   and  so  fo r th .   In  the  c o n v e n t i o n a l   oil  c o o l e r ,  



h o w e v e r ,   s ince   a  pa r t   of  its  coolant   c i rcu i t   is  d r a w n   into  a  t i g h t l y  

sealed  c o n t a i n e r ,   t u b i n g   and  a s semb ly   in  the  sea led   c o n t a i n e r   i n t e r i o r  

and  at  the   s ide  of  a  uni t   u s i n g   such   c o m p r e s s o r   becomes   c o m p l i c a t e d  

to  r e s u l t   in  i n c r e a s e   in  the  m a n u f a c t u r i n g   c o s t .  

The  p r e s e n t   i n v e n t i o n   aims  at  i m p r o v i n g   those   d i s a d v a n t a g e s  

i n h e r e n t   in  the  c o n v e n t i o n a l   c o m p r e s s o r   so  as  to  p r o v i d e   such   c o m -  

p r e s s i n g   mach ine   which   can  be  a s s e m b l e d   r ead i ly   a n d   has  e x c e l l e n t  

o p e r a t i o n a l   p e r f o r m a n c e   and  r e l i a b i l i t y .  

It  is  a n o t h e r   objec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

c o m p r e s s o r   with  its  p e r f o r m a n c e   be ing   i m p r o v e d   by  cooling  t h e  

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

o u t s i d e   the  sea led   c o n t a i n e r ,   and,   a f t e r   cool ing,   r e t u r n i n g   the  s a m e  

into  the  s ea l ed   c o n t a i n e r .  

It  is  o t h e r   ob jec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   an  i m p r o v e d  

c o m p r e s s o r   of  a  c o n s t r u c t i o n ,   in  which  the  l u b r i c a t i n g   oil  is  f o r w a r d e d  

to  a  h e a t - e x c h a n g e r   in  u t i l i za t ion   of  p r e s s u r e   e x c e r t e d   at  the  time  o f  

d i s c h a r g i n g   the  coolant   g a s .  

A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   in  one  a spec t   of  it,   t h e r e   i s  

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

de f i ned   by  e n c l o s i n g   both  ends   of  a  c y l i n d e r   with  a  main  b e a r i n g   a n d  

an  end  b e a r i n g ;   c o m p r e s s i o n   e l ements   i n c l u d i n g   a  p i s ton   which  i s  

e c c e n t r i c a l l y   r o t a t e d   by  a  c r a n k   shaf t   within  the  c o m p r e s s i o n   c h a m b e r ,  

and  d i v i d i n g   the  c o m p r e s s i o n   c h a m b e r   into  a  high  p r e s s u r e   c h a m b e r  

and  a  low  p r e s s u r e   c h a m b e r ;   and  a  sealed  c o n t a i n e r   to  be  a  p l e n u m  

space ,   in  which  the  c o m p r e s s i o n   e lements   are  h o u s e d   and  l u b r i c a t i n g  

oil  is  s u m p e d   at  the  i n n e r   bottom  sec t ion   of  the  sea led   c o n t a i n e r   t o  

effect   l u b r i c a t i o n   of  s l i d ing   p a r t s   of  the  c o m p r e s s i o n   e l e m e n t s ,  



where in   the  l u b r i c a t i n g   oil  is  r e t u r n e d   into  the  sealed  c o n t a i n e r  

af ter   it  has  been   cooled  t h r o u g h   a  h e a t - e x c h a n g e r   p r o v i d e d   o u t s i d e  

the  sealed  c o n t a i n e r .  

A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   in  a n o t h e r   aspec t   of  i t ,  

t h e r e   is  p r o v i d e d   a  h o r i z o n t a l   t ype   r o t a r y   c o m p r e s s o r ,   which  c o m -  

p r i s e s :   a  c o m p r e s s i o n   c h a m b e r   de f ined   by  e n c l o s i n g   both  ends  o f  

a  c y l i n d e r   with  a  main  b e a r i n g   and  an  end  b e a r i n g ;   c o m p r e s s i o n  

e lements   i n c l u d i n g   a  p i s ton   which  is  e c c e n t r i c a l l y   r o t a t e d   by  a  c r a n k  

shaf t   wi th in   the  c o m p r e s s i o n   c h a m b e r ,   and  d i v i d i n g   the  c o m p r e s s i o n  

chamber   into  a  high  p r e s s u r e   c h a m b e r   and  a  low  p r e s s u r e   c h a m b e r ;  

and  a  sea led  c o n t a i n e r   to  form  a  p lenum  space ,   in  which  the  c o m p r e s -  

sion  e lements   are  housed   and  l u b r i c a t i n g   oil  is  sumped   at  the  i n n e r  

bottom  sec t ion   of  the  sealed  c o n t a i n e r   to  pe r fo rm  l u b r i c a t i o n   o f  

s l id ing  p a r t s   of  the  c o m p r e s s i o n   e l emen t s ,   w h e r e i n   t h e r e   are  f u r t h e r  

p r o v i d e d   a  c o m m u n i c a t i n g   port   fo rmed  in  said  c y l i n d e r   so  as  t o  

i n t r o d u c e   d i s c h a r g e d   coolant  gas  from  the  c o m p r e s s i o n   c h a m b e r ;  

a  large  d i a m e t e r   sect ion  of  said  c o m m u n i c a t i n g   p o r t ,   which  is  e x p a n d e d  

in  the  l u b r i c a t i n g   oil;  an  e j e c t i n g   p ipe ,   one  end  of  which  is  i n s e r t e d  

into  said  c o m m u n i c a t i n g   port   and  opened   in  said  l a rge   d i ame te r   s e c t i o n  

t h e r e o f ;   and  an  oil  i n d u c i n g   p a t h   which  i n t e r s e c t s   o r t h o g o n a l l y   w i t h  

said  large  d i a m e t e r   sect ion  and  p a s s e s   t h r o u g h   said  c y l i n d e r ,   t h e  

l u b r i c a t i n g   oil  be ing   let  out  of  said  oil  i n d u c i n g   pa th ,   be ing   c a u s e d  

to  pass  t h r o u g h   a  h e a t - e x c h a n g e r   p r o v i d e d   o u t s i d e   said  sealed  c o n -  

t a ine r   t o g e t h e r   with  the  d i s c h a r g e d   gas,  and  be ing   r e t u r n e d   into  t h e  

sealed  c o n t a i n e r .  

The  f o r e g o i n g   ob jec t s ,   o t h e r   objects   as  well  as  the  s p e c i f i c  

c o n s t r u c t i o n   and  func t ions   of  the   r o t a r y   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 s e n t   i n v e n t i o n   will  become  more  a p p a r e n t   and  u n d e r s t a n d a b l e   f r o m  



the  fol lowing  de t a i l ed   d e s c r i p t i o n   of  s e v e r a l   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 ,   when  read   in  c o n j u n c t i o n   with  the   a c c o m p a n y i n g   d r a w i n g .  

In  the  a c c o m p a n y i n g   d r a w i n g :  

F i g u r e   1  is  a  c r o s s - s e c t i o n a l   view  of  the  f i r s t   embod imen t   o f  

the  r o t a r y   c o m p r e s s o r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  is  a  p e r s p e c t i v e   view  s h o w i n g   the  main  pa r t   of  t h e  

r o t a r y   c o m p r e s s o r   of  F i g u r e   1,  which  is  p a r t l y   cut  o u t ;  

F i g u r e   3  is  a  c r o s s - s e c t i o n a l   view  of  the  s econd   embodiment   o f  

the  r o t a r y   c o m p r e s s o r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   in  w h i c h  

a  device   for  cool ing  the  l u b r i c a t i n g   oil  is  p r o v i d e d  ;  

F i g u r e   4  is  a  p e r s p e c t i v e   view  s h o w i n g   the  main  pa r t   of  t h e  

r o t a r y   c o m p r e s s o r   of  F i g u r e   3,  which   is  p a r t l y   cut  o u t ;  

F i g u r e   5  is  a  c r o s s - s e c t i o n a l   view  of  the  t h i r d   embod imen t   o f  

the  r o t a r y   c o m p r e s s o r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   in  w h i c h  

a  l u b r i c a t i n g   oil  cool ing  c i rcu i t   is  p r o v i d e d ;  

F i g u r e   6  is  a  p e r s p e c t i v e   view,  p a r t l y   cut  out ,   of  t h e  m a i n  

pa r t   of  the  r o t a r y   c o m p r e s s o r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   7  is  a  c r o s s - s e c t i o n a l   view  of  the  f o u r t h   embodiment   o f  

the  r o t a r y   c o m p r e s s o r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ;  

F i g u r e   8A  is  a  plan  view  of  an  oil  sump  in  the  r o t a r y   c o m p r e s s o r  

shown  in  F i g u r e   7 .  

F i g u r e   8B  is  a  c r o s s - s e c t i o n a l   view  of  the  oil  sump  shown  i n  

F i g u r e   8A,  t a k e n   a long  the  line  A-A  in  F i g u r e   8A;  

F i g u r e   9  is  a  side  e l e v a t i o n a l   view,  p a r t l y   cut  away,   of  t h e  

fifth  e m b o d i m e n t   of  the  r o t a r y   c o m p r e s s o r   a c c o r d i n g   to  the  p r e s e n t  

i n v e n t i o n ;  

F i g u r e   10A  is  a  plan  view  of  the  oil  sump  in  the  r o t a r y   c o m -  

p r e s s o r   shown  in  F i g u r e   9;  a n d  



Figure   10B  is  a  c r o s s - s e c t i o n a l   view  of  the  oil  sump  shown  i n  

F igure   10A,  t a k e n   along  the  line  B-B  in  F igure   10A. 

F igure   11  is  a  side  e l eva t i ona l   view,  in  l o n g i t u d i n a l   c r o s s - s e c t i o n ,  

of  a  he rme t i ca l l y   sealed  type   r o t a r y   c o m p r e s s o r   a c c o r d i n g   to  the  p r e s e n t  

i n v e n t i o n   in  its  s ix th   e m b o d i m e n t .  

In  the  fo l lowing,   the  p r e s e n t   i n v e n t i o n   will  be  d e s c r i b e d   i n  

speci f ic   deta i ls   in  r e f e r e n c e   to  F i g u r e s   1  and  2  showing   the  f i r s t  

p r e f e r r e d   embod imen t   of  t h e r e o f .   - 

'F igure   1  is  a  c r o s s - s e c t i o n a l   view  of  the  r o t a r y   c o m p r e s s o r  

a c c o r d i n g   to  the  f i r s t   embod imen t   of  the  p r e s e n t   i n v e n t i o n ,   a n d  

F i g u r e   2  is  a  p e r s p e c t i v e   view  of  the  main  par t   of  the  r o t a r y   com-  

p r e s s o r   a c c o r d i n g   to  the  f i r s t   embod imen t   of  the  p r e s e n t   i n v e n t i o n .  

In  the  d r a w i n g ,   a  r e f e r e n c e   n u m e r a l   1  d e s i g n a t e s   a  h e r m e t i c a l l y   s e a l e d  

c o n t a i n e r ;   n u m e r a l s   2  and  3  r e f e r   r e s p e c t i v e l y   to  an  e l ec t r i c   m o t o r  

and  c o m p r e s s i o n   e lements   h o u s e d   in  the  he rme t i ca l l y   sea led  c o n t a i n e r ;  

and  numera l   7  r e f e r s   to  a  c r a n k   shaf t   to  be  d r iven   by  the  e l e c t r i c  

motor  2,  and  o t h e r s .   The  a b o v e - m e n t i o n e d   c o m p r e s s i o n   e l emen t s   3 

compr ise   a  p i s ton   8  f i t t ed   on  the  c r a n k   s h a f t ,   a  vane  (not  shown  i n  

the  d r a w i n g )   with  its  one  end  be ing   in  con tac t   with  the  p i s t o n   a n d  

p e r f o r m i n g   r e c i p r o c a t i n g   motion,   main  and  end  b e a r i n g s   5,  6  t o  

s u p p o r t   the  a b o v e - m e n t i o n e d   c r a n k   shaf t   7,  and  a  c y l i n d e r   4  p r o v i d e d  

in  be tween   the  two  b e a r i n g s .   The  i n t e r i o r   of  this  c y l i n d e r   is  d i v i d e d  

by  the  a b o v e - m e n t i o n e d   v a n e ,   as  is  well  known,   into  a  h igh   p r e s s u r e  

chamber   and  a  low  p r e s s u r e   c h a m b e r   for  the  coolant  so  that   inlet   a n d  

out let   of  the  coolant   can  be  r e p e a t e d   by  the  e c c e n t r i c   r o t a t i o n   of  t h e  

c rank   shaf t   7.  

The  coolant   gas  c o m p r e s s e d   in  the  a b o v e - d e s c r i b e d   m a n n e r  

pas ses   t h r o u g h   a  d i s c h a r g e   por t   12  and  a  d i s c h a r g e   valve  13  f o r m e d  

in  and  p r o v i d e d   on  the  main  b e a r i n g   5,  and  d i s c h a r g e d   into  a  s i l e n c i n g  



c h a m b e r   14  p r o v i d e d   at  the  o u t s i d e   of  the  main  b e a r i n g   to  t h e  

d i s c h a r g e   s ide  of  the  coo lan t .   A  numera l   15  r e f e r s   to  a  gas  p a s s a g e  

hole  t h r o u g h   the  c y l i n d e r   4  b e t w e e n   the  main  b e a r i n g   5  and  the  e n d  

b e a r i n g   6.  A  r e f e r e n c e   n u m e r a l   16  d e n o t e s   a  gas  d i s c h a r g e   tube   w i t h  

its  f ixed  end  be ing   i n s e r t e d   into  this  gas  p a s s a g e   hole,  the   o t h e r   e n d  

of  the  gas  d i s c h a r g e   t ube   be ing   a  gas  d i s c h a r g i n g   end  p o r t i o n   16a 

which  is  o p e n e d   in  an  oil  g u i d i n g   tube   17,  one  end  of  which  is  a l s o  

o p e n e d   in  the  l u b r i c a t i n g   oil  19  sumped   in  the  h e r m e t i c a l l y   s e a l e d  

c o n t a i n e r   1.  This   oil  g u i d i n g   t ube   (or  oil  f e e d i n g   t ube )   17  is  o p e n e d : ,  

at  the  o t h e r   end  t h e r e o f ,   in  the  sealed  c o n t a i n e r   t h r o u g h   a  h e a t -  

e x c h a n g e r   18  p r o v i d e d   at  the  ou t s ide   t h e r e o f .   As  the  c o n s e q u e n c e  

of  th i s ,   the   d i s c h a r g e d   gas  from  the  c o m p r e s s i o n   c h a m b e r   is  led  i n t o  

a  l u b r i c a t i n g   oil  f e e d i n g   end  17a  of  the  oil  f e e d i n g   t ube   17  t h r o u g h  

the  d i s c h a r g e   end  p o r t i o n   16a  of  the  gas  d i s c h a r g e   tube   16.  In  t h i s  

case ,   the  l u b r i c a t i n g   oil  19  s t a n d i n g   at  the   bot tom  par t   of  the  s e a l e d  

c o n t a i n e r   1  is  d r a w n   into  the  oil  f eed ing   t ube   17  t h r o u g h   a  gap  A  

formed  in  an  o v e r l a p p e d   p o r t i o n   be tween   the  gas  d i s c h a r g e   t u b e   a n d  

the  oil  f e e d i n g   t u b e ,   is  f o r w a r d e d   to  the  h e a t - e x c h a n g e r   18  p r o v i d e d  

o u t s i d e   the  sea led   c o n t a i n e r   t o g e t h e r   with  an  e j ec t ed   gas  from  the  g a s  

d i s c h a r g e   t u b e ,   and  is  fed  back   into  the  sea led  c o n t a i n e r   1  a g a i n  

t h r o u g h   a  f e e d i n g   end  p o r t i o n   17b .  

Since  the  f i r s t   e m b o d i m e n t   of  the  r o t a r y   c o m p r e s s o r   a c c o r d i n g  

t o  t h e   p r e s e n t   i n v e n t i o n   is  c o n s t r u c t e d   as  men t ioned   in  the   f o r e g o i n g ,  

the  l u b r i c a t i n g   oil  at  the  i n n e r   bottom  pa r t   of  the   sea led  c o n t a i n e r  

c i r c u l a t e s   in  the  oil  f e e d i n g   t u b e ,   while  d i s c h a r g i n g   hea t ,   w h e r e b y   i t  

keeps   d i s c h a r g i n g   heat   t r a n s m i t t e d   from  the  e l ec t r i c   motor ,   t h e  

c o m p r e s s i o n   e l e m e n t s ,   and  so  on.  In  this   m a n n e r ,   the  t e m p e r a t u r e  

of  the  c o m p r e s s o r   as  a  whole  i nc lu s ive   of  the  c o m p r e s s i o n   e l e m e n t s ,  



the  l u b r i c a t i n g   oil,  and  so  on  is  lowered   with  the  c o n s e q u e n c e   t h a t  

not  only  the  p e r f o r m a n c e   of  the  c o m p r e s s o r   i m p r o v e s   due  to  i n h i b i t i o n  

aga ins t   p r e h e a t i n g   of  the  i n t a k e   gas ,   i m p r o v e m e n t   in  sea l ing   a g a i n s t  

l eakage   of  the  l u b r i c a t i n g   oil,  e t c . ,   but   also  r e l i ab i l i t y   of  the  d e v i c e  

such   as  i m p r o v e m e n t   in  the  l u b r i c a t i n g   p r o p e r t y ,   etc.  becomes  e f f e c -  

t ive ly   a u g m e n t e d .  

In  the  fol lowing,   the  second   embodiment   of  the  p r e s e n t   i n v e n t i o n  

will  be  e x p l a i n e d   in  deta i l   in  r e f e r e n c e   to  F i g u r e s   3  and  4.  It  s h o u l d  

be  noted  t h a t ,   in  the  d r a w i n g ,   t hose   p a r t s   which  are  same  with  o r  

similar  to  those   in  the  F i g u r e   1  embod imen t   will  be  d e s i g n a t e d   by  t h e  

same  r e f e r e n c e   n u m e r a l s .   In  this   embodiment   of  the  i n v e n t i o n ,   t h e  

r o t a r y   c o m p r e s s o r   p e r f o r m s   its  o p e r a t i o n   in  the  m a n n e r   to  b e  

d e s c r i b e d   in  the  f o l l o w i n g .  

The  coolant   gas  a s  d r a w n   into  from  the  i n t ake   tube   9  is  c o m p r e s -  

sed  by  the  p i s ton   8  which   r o t a t e s   e c c e n t r i c a l l y   in  the  c y l i n d e r   4. 

The  thus   c o m p r e s s e d   coolant   gas  pa s se s   t h r o u g h   the  out le t   valve  13 

p r o v i d e d   on  the  main  b e a r i n g   5  to  be  d i s c h a r g e d   into  the  s i l e n c i n g  

c h a m b e r   14,  f u r t h e r   p a s s e s   t h r o u g h   the  gas  p a s s a g e   hole  15  t h r o u g h  

the  main  and  end  b e a r i n g s   5,  6  and  the  c y l i n d e r   4  t h e r e b e t w e e n ,   a n d  

is  led  into  a  c o n n e c t i n g   t ube   20,  one  end  of  which  is  joined  with  t h e  

gas  p a s s a g e   hole.  This   c o n n e c t i n g   tube   for  l e ad ing   the  d i s c h a r g e d  

gas  is  e x p a n d e d   its  d i a m e t e r   in  the  l u b r i c a t i n g   oil  19  s t a n d i n g   at  t h e  

i n n e r   bottom  par t   of  the  sealed  c o n t a i n e r   1.  Small  holes  24  for  s u c k -  

ing  the  l u b r i c a t i n g   oil  are  formed  in  the  v i c in i ty   of  a  s t e p p e d   par t   23 

be tween   the  small  d i a m e t e r   par t   21  and  the  la rge   d i ame te r   pa r t   22  o f  

the  c o n n e c t i n g   tube   20.  The  o the r   end  of  this  c o n n e c t i n g   tube   20 

is  led  to  the  h e a t - e x c h a n g e r   18  i n s t a l l e d   o u t s i d e   the  sea led  c o n t a i n e r   1 

by  way  of  the  bottom  pa r t   t h e r e o f ,   and  is  again  c o n n e c t e d   with  a n o t h e r  



c o n n e c t i n g   t ube   25  which  is  again  o p e n e d   in  the  sea led  c o n t a i n e r   1 

a f te r   the  h e a t - e x c h a n g e   with  the  o u t s i d e   a i r .  

A c c o r d i n g l y ,   the  c o m p r e s s e d   coolant   gas  which  has  been  led  i n t o  

the  c o n n e c t i n g   t ube   20  t h r o u g h   the  gas  p a s s a g e   hole  15  is  f u r t h e r   l e d  

to  the  h e a t - e x c h a n g e r   18  p r o v i d e d   o u t s i d e   the  sealed  c o n t a i n e r   1 

t o g e t h e r   with  the  l u b r i c a t i n g   oil  19  which  has  been  d r awn   into  t h e  

c o n n e c t i n g   t u b e   t h r o u g h   the  small  holes  24  which  are  opened   at  t h e  

s t e p p e d   p a r t   of  the  c o n n e c t i n g   t ube   and  for  s u c k i n g   the  l u b r i c a t i n g  

oil,  and  t hen   is  sent   into  the  sea led   c o n t a i n e r   1  again  t h r o u g h   t h e  

c o n n e c t i n g   t u b e   25  for  the  h e a t - e x c h a n g e r   18.  Tha t   is  to  s a y ,  

owing  to  the  l u b r i c a t i n g   oil  19  r e p e a t i n g   its  c i r cu l a t i on   t o g e t h e r   w i t h  

the  c o m p r e s s e d   coolant   gas,   while  d i s c h a r g i n g   heat   t h e r e f r o m ,   t h e  

heat   g e n e r a t e d   from  the  e l ec t r i c   motor   2  and  the  c o m p r e s s i o n   e l e m e n t s  

3  is  c o n s t a n t l y   kept   d i s c h a r g e d   o u t s i d e .   In  this  m a n n e r ,   the  t e m p e r -  

a t u r e   in  the  e l ec t r i c   motor  e lement   2,  the  c o m p r e s s i o n   e lements   3,  t h e  

l u b r i c a t i n g   oil  19,  and  so  fo r th   can  be  l owered ,   w h e r e b y   the  t e m p e r -  

a t u r e   of  the   c o m p r e s s o r   as  a  whole  can  be  d e c r e a s e d .   As  the  r e s u l t  

of  th i s ,   the  p e r f o r m a n c e   of  the  c o m p r e s s o r   improves   due  to  i n h i b i t i o n  

aga ins t   p r e h e a t i n g   of  the  i n t a k e   gas ,   i m p r o v e m e n t   in  sea l ing   a g a i n s t  

l eakage   of  the  l u b r i c a t i n g   oil,  i m p r o v e m e n t   in  the  o p e r a t i n g   e f f i c i e n c y  

of  the  motor ,   and  so  f o r t h ,   and  the  r e l i ab i l i t y   of  the  c o m p r e s s o r   a l s o  

improves   due  to  i n h i b i t i o n   a g a i n s t   d e t e r i o r a t i o n   of  the  i n s u l a t i n g  

mater ia l   for  the  e l ec t r i c   m o t o r .  

In  the  fo l lowing,   the  t h i r d   e m b o d i m e n t   of  the  p r e s e n t   i n v e n t i o n  

will  be  e x p l a i n e d   in  r e f e r e n c e   to  F i g u r e s   5  and  6.  It  should   be  n o t e d  

t h a t ,   in  the  d r a w i n g ,   those   p a r t s   which  are  same  as  or  similar  t o  

those   as  shown  in  F i g u r e   1  are  d e s i g n a t e d   by  the  same  r e f e r e n c e  

n u m e r a l s .   In  this   e m b o d i m e n t ,   the  r o t a r y   c o m p r e s s o r   p e r f o r m s   i t s  



o p e r a t i o n   in  the  manner   to  be  d e s c r i b e d   as  f o l l o w s .  

The  coolant   gas  which  has  been   d rawn   in  from  the  i n t ake   tube   9 

and  c o m p r e s s e d   p a s s e s   t h r o u g h   the   d i s c h a r g e   por t   12  and  the  d i s -  

c h a r g e   va lve   13  formed  in  and  p r o v i d e d   on  the  main  b e a r i n g   5,  a n d  

d i s c h a r g e d   into  the  s i l enc ing   c h a m b e r   14  at  the  d i s c h a r g e   s ide,   a f t e r  

which  it  f u r t h e r   passes   t h r o u g h   the  gas  p a s s a g e   hole  15  t h r o u g h   t h e  

main  and  end  b e a r i n g s   5,  6  and  the  c y l i n d e r   4  t h e r e b e t w e e n ,   a n d  

t hen   is  led  into  the  gas  d i s c h a r g e   tube   16,  the  fixed  end  of  which  i s  

i n s e r t e d   into  the  g a s . p a s s a g e   hole.  A  r e f e r e n c e   numera l   30  d e s i g n a t e s  

an  oil  f e e d i n g   t u b e ,   one  end  of  which is  opened   to  the  co l l ec t ing   s e c t i o n  

for  the  l u b r i c a t i n g   oil  19  in  the  a b o v e - m e n t i o n e d   sealed  c o n t a i n e r   1 ;  

a  n u m e r a l   31  r e f e r s   to  the  h e a t - e x c h a n g e r   for  cooling  the  l u b r i c a t i n g  

oil,  which  is  p r o v i d e d   o u t s i d e   the  sealed  c o n t a i n e r ;   and  a  numera l   32 

d e n o t e s   the  c o n n e c t i n g   tube   which  is  opened   to  the  side  wall  of  t h e  

sealed  c o n t a i n e r   1  so  as  to  be  c o m m u n i c a t i n g   with  the  u p p e r   space  o f  

the  c y l i n d e r   4.  This  c o n n e c t i n g   t ube   is  c o n n e c t e d   in  s e r i e s   with  t h e  

h e a t - e x c h a n g e r   31  and  the  oil  f e e d i n g   tube   30,  the  o the r   end  of  t h e  

a b o v e - m e n t i o n e d   gas  d i s c h a r g i n g   t u b e   16  be ing   opened   into  this  o i l  

f eed ing   t ube   30.  

A c c o r d i n g l y ,   the  c o m p r e s s e d   coolant   gas  from  the  c o m p r e s s i o n  

c h a m b e r   is  d i s c h a r g e d   into  the  oil  f eed ing   t ube   30  from  the  end  p a r t  

of  the  gas  d i s c h a r g e   tube   30.  The   l u b r i c a t i n g   oil  s t a n d i n g   at  t h e  

bottom  pa r t   of  the  sealed  c o n t a i n e r   1  is  s u c k e d   into  the  d i s c h a r g e  

tube   16  t h r o u g h   a  gap  33  formed  in  the  o v e r l a p p e d   sec t ion   b e t w e e n  

the  d i s c h a r g e   tube   16  and  the  oil  f e ed ing   t ube   30,  which  p a s s e s  

t h r o u g h   the  h e a t - e x c h a n g e r   31  p r o v i d e d   o u t s i d e   the  sea led  c o n t a i n e r  

1,  and  is  again  sent   into  the  s ea led   c o n t a i n e r .  



As  m e n t i o n e d   in  the  f o r e g o i n g ,   the  t h i r d   embod imen t   of  t h e  

p r e s e n t   i n v e n t i o n   causes   the  l u b r i c a t i n g   oil  to  c i r c u l a t e ,   while  d i s -  

c h a r g i n g   heat   t h r o u g h   the  h e a t - e x c h a n g e r .   By  d i s c h a r g i n g   h e a t  

to  be  t r a n s m i t t e d   from  the  c o m p r e s s i o n   e lements   and  the  e l e c t r i c  

motor ,   and  so  f o r t h ,   the  t e m p e r a t u r e   in  the  c o m p r e s s i o n   e l e m e n t s ,  

the  e l e c t r i c   motor  e lement ,   f u r t h e r   the  l u b r i c a t i n g   oil,  and  so  f o r t h  

becomes  l o w e r e d ,   hence   the  t e m p e r a t u r e   of  the  c o m p r e s s o r   as  a  w h o l e  

can  be  d e c r e a s e d ,   and  also  the  p e r f o r m a n c e   of  the  c o m p r e s s o r   can  b e  

i m p r o v e d   due  to  i nh ib i t i on   a g a i n s t   p r e h e a t i n g   of  the  i n t ake   g a s ,  

i m p r o v e m e n t   in  sea l ing   a g a i n s t   l e a k a g e   of  the  l u b r i c a t i n g   o i l ,  

i m p r o v e m e n t   in  w o r k i n g   e f f i c i e n c y   of  the  e l ec t r i c   motor ,   and  o t h e r s .  

F u r t h e r m o r e ,   r e l i ab i l i t y   of  the  c o m p r e s s o r   can  be  r e m a r k a b l y   i m p r o v e d  

as  the  r e s u l t   of  i m p r o v e m e n t   in  the  l u b r i c a t i n g   p e r f o r m a n c e ,   i n h i b t i o n  

aga ins t   d e t e r i o r a t i o n   in  the  i n s u l a t i n g   mater ia l   for  the  e lec t r ic   m o t o r  

e l e m e n t s ,   and  so  f o r t h .  

M o r e o v e r ,   by  p r o v i d i n g   a  member ,   at  which  the  gas  d i s c h a r g e  

tube   and  the  oil  f eed ing   tube   are  jo ined ,   at  a  pos i t ion   ou t s ide   t h e  

sea led   c o n t a i n e r ,   the  i n t e r n a l   space   of  the   c o m p r e s s o r   can  be  r e d u c e d ,  

which  c o n t r i b u t e s   to  r e a l i z i n g   r e d u c t i o n   in  size  of  the  c o m p r e s s o r .  

In  the  fo l lowing,   the  f o u r t h   embod imen t   of  the  p r e s e n t   i n v e n t i o n  

will  be  e x p l a i n e d   in  r e f e r e n c e   to  F i g u r e   7  i l l u s t r a t i n g   a  h o r i z o n t a l   t y p e  

r o t a r y   c o m p r e s s o r .   In  F i g u r e   7,  a  r e f e r e n c e   n u m e r a l   41  d e s i g n a t e s  

the  sea led   c o n t a i n e r ;   n u m e r a l s   42,  43  r e s p e c t i v e l y   r e f e r   to  t h e  

e l ec t r i c   motor  sec t ion   and  the  c o m p r e s s i o n   e lements   h o u s e d   in  t h e  

sea led   c o n t a i n e r ;   and  a  n u m e r a l   47  r e f e r s   to  the  c r a n k   shaf t   to  b e  

d r i v e n   by  the  e lec t r i c   motor  s ec t ion   42,  e t c . ,   which  is  d i sposed   i n  

the  h o r i z o n t a l   d i r e c t i o n .   The  c o m p r e s s i o n   e lements   43  compr i ses   t h e  

p i s ton   48  f i t t ed   onto  the  c r a n k   s h a f t ,   the  vane  (not  shown  in  t h e  



d r a w i n g )   with  its  one  end  be ing   in  contac t   with  the  p i s ton ,   a n d  

which  p e r f o r m s   its  r e c i p r o c a t i n g   motion,  the  main  and  end  b e a r i n g s  

45,  46  to  s u p p o r t   the  c r a n k   shaf t   47,  and  the  c y l i n d e r   44  p o s i t i o n e d  

b e t w e e n   the  two  b e a r i n g s .   The  i n t e r i o r   of  this  c y l i n d e r   is  d i v i d e d ,  

as  is  well  k n o w n ,   by  the  a b o v e - m e n t i o n e d   vane  into  the  high  p r e s s u r e  

c h a m b e r   and  the  low  p r e s s u r e   chamber   so  tha t   the  inlet  and  o u t l e t  

of  the  coolant   may  be  r e p e a t e d   by  the  e c c e n t r i c   r o t a t i on   of  the  c r a n k  

shaf t   47. 

The  coolant   gas  which  has  been  c o m p r e s s e d   in  the  a b o v e -  

men t ioned   m a n n e r   p a s s e s   t h r o u g h   the  d i s c h a r g i n g   valve  53  p r o v i d e d  

on  the  main  b e a r i n g   45,  and  is  d i s c h a r g e d   into  the  s i l enc ing   c h a m b e r  

54  at  its  d i s c h a r g e   side  p r o v i d e d   ou t s ide   the  main  b e a r i n g   45. 

A  r e f e r e n c e   numera l   55  d e n o t e s   the  gas  p a s s a g e   hole  t h r o u g h   t h e  

main  and  end  b e a r i n g s   45,  46  and  the  c y l i n d e r   44  d i sposed   b e t w e e n  

t h e m .  

A  r e f e r e n c e   n u m e r a l   56  d e s i g n a t e s   a  c o m m u n c i a t i n g   port   w h i c h  

is  formed  t h r o u g h   in  such   a  m a n n e r   that  one  end  of  it  is  open  t o  

the  lower  s u r f a c e   of  the  c y l i n d e r   43,  and  the  o t h e r   end  t h e r e o f   i s  

open  at  a  pos i t ion   away  from  the  open  end  55a  of  the  gas  p a s s a g e  

hole  which  is  open  to  the  a b o v e - m e n t i o n e d   end  b e a r i n g   46.  T h i s  

c o m m u n i c a t i n g   por t   has  a  l a rge   d iamete r   sec t ion   57  in  the  v i c i n i t y  

of  the  lower  end  of  the  c y l i n d e r   where   its  d i ame te r   is  e x p a n d e d .  

A  r e f e r e n c e   n u m e r a l   58  i n d i c a t e s   an  e jec t ing   pipe  with  its  one  e n d  

being  i n s e r t e d   into  this   c o m m u n i c a t i n g   por t   and  with  its  o the r   e n d  

being  o p e n e d   in  the  la rge   d i ame te r   sect ion  57  c o n t i g u o u s   to  the  s e a l e d  

c o n t a i n e r   41.  This  e j e c t i ng   pipe  forms  a  space  gap  be tween   i t s  

ou te r   p e r i p h e r y   and  the  la rge   d iamete r   sec t ion .   A  numera l   59 



r e f e r s   to  an  oil  i n d u c i n g   pa th   which  p a s s e s   t h r o u g h   the  c y l i n d e r   43 

i n t e r i o r   so  as  to  be  o p p o s e d   to  the  side  s u r f a c e   of  the  e j e c t i ng   p i p e  

58.  This  oil  i n d u c i n g   pa th   is  o p e n e d   in  the  l u b r i c a t i n g   oil  60  s t a n d i n g  

at  the   i n n e r   bot tom  p a r t   of  the  sea led   c o n t a i n e r   41. 

A  r e f e r e n c e   n u m e r a l   61  d e s i g n a t e s   an  oil  f e e d i n g   p ipe ,   one  e n d  

of  which  is  c o n n e c t e d   with  a  bar   r ing   62  opened  to  the  lower  s u r f a c e  

wall  of  the  sea led   c o n t a i n e r   41  in  o p p o s i t i o n   to  the  a b o v e - m e n t i o n e d  

large   d i ame te r   s ec t i on   57,  and  the  o t h e r   end  of  which  is  c o n n e c t e d  

with  the  oil  f e e d i n g   p a t h   63  p r o v i d e d   in  the  c y l i n d e r   43  p a s s i n g  

t h r o u g h   the  u p p e r   s u r f a c e   wall  of  the  sea led   c o n t a i n e r   41. 

A  n u m e r a l   64  r e f e r s   to  the  h e a t - e x c h a n g e r   which  is  c o n n e c t e d   i n t e r -  

mediate   of  the  oil  f e e d i n g   p ipe ,   and  p r o v i d e d   ou t s ide   the  s e a l e d  

c o n t a i n e r .   A  n u m e r a l   65  r e f e r s   to  an  oil  sump  vesse l   in  a  s u b s t a n t i a l -  

ly  c u p - s h a p e   h a v i n g   an  oil  sump  sec t ion   be tween   the  end  s u r f a c e s  

of  the  end  b e a r i n g   46.  The  oil  sump  vesse l   has  a  f lange  p o r t i o n   65a 

to  fit  on  the  o u t e r   s u r f a c e   of  the  end  b e a r i n g   46,  and  forms  a  g a s  

flow  pa th   66  by  b u l g i n g   out  the  a b o v e - m e n t i o n e d   f lange  p o r t i o n   65a 

in  a  m a n n e r   as  to  c o n n e c t i n g   the  open   end  of  the  gas  p a s s a g e   h o l e  

55a  in  the  end  b e a r i n g   46  and  the  open  end  56a  of  the  c o m m u n i c a t i n g  

po r t .   M o r e o v e r ,   t h e s e   oil  sump  v e s s e l   65  and  the  oil  f e e d i n g   pipe  63 

are  c o n n e c t e d   by  the  oil  f e e d i n g   pipe  61.  By  the  way,  a  r e f e r e n c e  

numera l   67  d e n o t e s   an  oil  f e e d i n g   por t   p a s s i n g   c o n c e n t r i c a l l y   t h r o u g h  

the  a b o v e - m e n t i o n e d   c r a n k   sha f t   47.  By  this  oil  f eed ing   p o r t ,   oil  i s  

fed  to  the  s l i d ing   p a r t s   t h r o u g h   a  b r a n c h   por t   67a .  

On  a c c o u n t   of  such   c o n s t r u c t i o n ,   the  d i s c h a r g e d   gas  from  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 e s   t h r o u g h   the  s i l e n c i n g   c h a m b e r   54  at  t h e  

d i s c h a r g e   side  t h e r e o f   and  the  gas  p a s s a g e   hole  55,  and  is  led  i n t o  

the  e j ec t ing   pipe  58  in  the  c o m m u n i c a t i n g   port   t h r o u g h   the  gas  flow 



path   formed  in  the  a b o v e - m e n t i o n e d   oil  sump  ve s se l   65.  T h e n ,   t h e  

gas  e jec ted   at  the  large  d i ame te r   sec t ion   57  is  f o r w a r d e d   to  the  h e a t -  

e x c h a n g e r   64  o u t s i d e   the  sealed  c o n t a i n e r   t o g e t h e r   with  oil  d r a w n  

into  the  l a rge   d i ame te r   sec t ion   t h r o u g h   the  space   gap  formed  b e t w e e n  

the  e j ec t ing   pipe  and  the  large  d i ame te r   sect ion  to  be  cooled,   a f t e r  

which  it  is  r e t u r n e d   to  the  sea led  c o n t a i n e r   41,  w h e r e i n   the  oil  i s  

sent  to  the  oil  sump  vesee l   65  t h r o u g h   the  oil  g u i d i n g   pa th   63  a n d  

the  oil  f e e d i n g   pipe  61,  a f te r   which  it  is  d i s t r i b u t e d   to  e v e r y   s l i d i n g  

p a r t s ,   while  the  coolant,   gas  is  d i s c h a r g e d   into  the  sea led   c o n t a i n e r   41 

from  the  end  s u r f a c e   of  the  c r ank   shaf t   47  at  the  side  of  the  e l e c t r i c  

m o t o r .  

As  d e s c r i b e d   in  the  f o r e g o i n g ,   a c c o r d i n g   to  this   f o u r t h   e m b o d i -  

ment  of  the  p r e s e n t   i n v e n t i o n ,   the  l u b r i c a t i n g   oil  at  the  i n n e r   b o t t o m  

part   of  the  sea led   c o n t a i n e r   c i r c u l a t e s ,   while  d i s c h a r g i n g   hea t ,   w h e r e b y  

it  c o n t i n u e s   to  d i s c h a r g e   heat  to  be  t r a n s m i t t e d   from  the  e l e c t r i c  

motor  s e c t i o n ,   the  c o m p r e s s i o n   e l emen t s ,   and  o t h e r s .   In  this  w a y ,  

the  t e m p e r a t u r e   of  the  c o m p r e s s i o n   e l emen t s ,   the  l u b r i c a t i n g   oil,  e t c . ,  

hence  the  t e m p e r a t u r e   of  the  c o m p r e s s o r   as  a  whole,   is  l o w e r e d .  

On  accoun t   of  th i s ,   not  only  the  p e r f o r m a n c e   of  the  c o m p r e s s o r  

improves   due  to  i n h i b i t i o n   aga ins t   p r e h e a t i n g   of  the  i n t ake   g a s ,  

i m p r o v e m e n t s   in  the  s ea l ing   p r o p e r t y   of  the  l u b r i c a t i n g   oil,  e t c . ,  

but  also  the  e f fec t   to  r e l i ab i l i t y   of  the  o p e r a t i o n   of  the  device   s u c h  

as  i m p r o v e m e n t   in  the  l u b r i c a t i n g   p e r f o r m a n c e ,   etc.   is  also  g r e a t .  

In  the  fo l lowing,   the  fifth  embodiment   of  the  r o t a r y   c o m p r e s s o r  

a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   is  exp la ined   in  r e f e r e n c e   t o  

F igure   9.  It  shou ld   be  noted  t ha t ,   in  the  d r a w i n g ,   those   p a r t s  

which  are  i d e n t i c a l   with  or  similar  to  those   in  the  F i g u r e   7  e m b o d i m e n t  

are  d e s i g n a t e d   by  the  same  r e f e r e n c e   n u m e r a l s .  



In  F i g u r e   9,  a  r e f e r e n c e   n u m e r a l   70  is  d e s i g n a t e d   by  the  gas  p a s s a g e  

hole  which  p a s s e s   t h r o u g h   the  main  b e a r i n g   45  at  a  pos i t ion   close  t o  

the  d i s c h a r g e   va lve   53  and  t h r o u g h   the  c y l i n d e r   44  in  a  shape   of  a  

l e t t e r   "L" ,  and  is  o p e n e d   t o w a r d   the  lower  s u r f a c e   of  the  c y l i n d e r   i n  

its  rad ia l   d i r e c t i o n .   This   gas  p a s s a g e   hole  is  joined  with  the  c o m -  

m u n i c a t i n g   p o r t   71  of  a  l a rge   d i a m e t e r .  

A  r e f e r e n c e   n u m e r a l   72  d e n o t e s   the  e j ec t ing   pipe  with  its  o n e  

end  be ing   p r e s s - f i t t e d   into  the  small  d iamete r   pa r t   of  the  c o m m u n i c a t -  

ing   po r t .   The   o t h e r   end  o f  t h i s   e j e c t i ng   pipe  72  is  o p e n e d   in  t h e  

l a rge   d i a m e t e r   p a r t   of  the  c o m m u n i c a t i n g   por t   71  in  the  n e i g h b o r h o o d  

of  the  e n t r a n c e   into  the  h e a t - e x c h a n g e r   ins ta l l ed   o u t s i d e   the  s e a l e d  

c o n t a i n e r .   A  n u m e r a l   73  r e f e r s   to  the  oil  i n d u c i n g   pa th   o p e n e d   i n  

the  c y l i n d e r   i m m e r s e d   in  the  l u b r i c a t i n g   oil  60  at  the   bot tom  par t   o f  

the  sea led   c o n t a i n e r   so  as  to  i n t e r sec t   o r t h o g o n a l l y   with  the  l a r g e  

d i ame te r   p a r t   of  the   c o m m u n i c a t i n g   por t   71.  This  oil  i n d u c i n g   p a t h  

is  c o m m u n i c a t i v e l y   c o n n e c t e d   with  the  space  gap  74  b e t w e e n   the  i n n e r  

d i ame te r   p a r t   of  the   c o m m u n i c a t i n g   por t   71  and  the  o u t e r   d i a m e t e r  

pa r t   of  the  e j e c t i n g   pipe  72.  I n c i d e n t a l l y ,   the  e x t e r n a l   h e a t - e x c h a n g e r  

64  for  cool ing  the  l u b r i c a t i n g   oil  is  c o n n e c t e d   with  the  l a rge   d i a m e t e r  

pa r t   of  the  c o m m u n i c a t i n g   por t   71  at  the  ou te r   p e r i p h e r a l   pa r t   o f  

the  c y l i n d e r   t h r o u g h   the  pipe  75.  The  o the r   end  of  the  h e a t - e x c h a n g e r  

64  is  c o m m u n i c a t i v e l y   c o n n e c t e d   with  the  s u b s t a n t i a l l y   c u p - s h a p e d   o i l  

sump  vesse l   77  which   has  been   p r e s s - f i t t e d   on  the  o u t e r   p e r i p h e r y  

of  the  f l anged   p a r t   of  the  end  b e a r i n g   46  t h r o u g h   the  oil  g u i d i n g  

pipe  76  p a s s i n g   t h r o u g h   the  sea led   c o n t a i n e r   41,  w h e r e b y   t h e  

l u b r i c a t i n g   oil  in  this   oil  sump  vesse l   is  d i s t r i b u t e d   to  each  of  t h e  

s l id ing   p a r t s   t h r o u g h   the  oil  f e ed ing   po r t s   (not  shown  in  the  d r a w i n g )  

opened   in  the  a b o v e - m e n t i o n e d   c r a n k   shaf t   47.  F u r t h e r ,   the  o u t e r  



p e r i p h e r a l   pa r t   of  this  oil  sump  vesse l   is  p r e s s - f i t t e d   in  and  f i x e d  

on  the  f l ange   p o r t i o n   of  the  end  b e a r i n g   46. 

A c c o r d i n g l y ,   the  d i s c h a r g e d   coolant   gas  from  the  c o m p r e s s i o n  

chamber   p a s s e s   t h r o u g h   the  s i l enc ing   c h a m b e r   54  at  the  d i s c h a r g e  

side  and  the  gas  p a s s a g e   hole  70,  and  is  e jec ted   from  the  a b o v e -  

men t ioned   e j e c t i ng   pipe  72  within  the  e n t r a n c e   po r t i on   of  the  h e a t -  

e x c h a n g e r ,   i . e . ,   within  the  large  d i ame te r   port ion.   of  the  c o m m u n i c a t i n g  

port   71.  T h e n ,   it  is  sen t   into  the  h e a t - e x c h a n g e r   64  p r o v i d e d   o u t s i d e  

the  sealed  c o n t a i n e r   t o g e t h e r   with  the  l u b r i c a t i n g   oil  60  d r a w n   t h e r e -  

into  t h r o u g h   the  space  gap  74  at  the  o v e r l a p p e d   p o r t i o n   b e t w e e n   t h e  

inne r   d i ame te r   po r t ion   of  the  c o m m u n i c a t i n g   port   71  and  the  o u t e r  

d iameter   p o r t i o n   of  the  e jec t ing   pipe  72.  Af te r   the  h e a t - e x c h a n g e ,  

the  gas  is  sen t   back  into  the  sealed  c o n t a i n e r   aga in .   On  the  o t h e r  

hand ,   the  l u b r i c a t i n g   oil  is  sent  back  into  the  a b o v e - m e n t i o n e d  

s u b s t a n t i a l l y   c u p - s h a p e d   oil  sump  vesse l   77  t h r o u g h   the  oil  g u i d i n g  

pipe  76  in  the  sealed  c o n t a i n e r .   Af te r   t h i s ,   the  l u b r i c a t i n g   oil  i s  

d i s t r i b u t e d   to  each  of  the  s l id ing  p a r t s ,   while  the  coolant   gas  i s  

d i s c h a r g e d   into  the  sea led  c o n t a i n e r   from  the  end  s u r f a c e   of  t h e  

c r ank   shaf t   47  at  the  side  of  the  e lec t r i c   m o t o r .  

Since  the  fifth  embodiment   of  the  r o t a t y   c o m p r e s s o r   a c c o r d i n g  

to  the  p r e s e n t   i n v e n t i o n   is  c o n s t r u c t e d   as  d e s c r i b e d   in  the  f o r e g o i n g ,  

the  l u b r i c a t i n g   oil  at  the  inner   bottom  par t   of  the  sealed  c o n t a i n e r  

c i r c u l a t e s ,   while  d i s c h a r g i n g   hea t ,   w h e r e b y   it  c o n t i n u e s   to  d i s c h a r g e  

heat  to  be  t r a n s m i t t e d   from  the  e lec t r i c   motor  s ec t i on ,   the  c o m p r e s s i o n  

e l emen t s ,   and  o t h e r s .   In  this  way,  since  the  t e m p e r a t u r e   of  t h e  

c o m p r e s s o r   as  a  whole  i n c l u d i n g   the  c o m p r e s s i o n   e l e m e n t s ,   the  l u b r i c a t -  

ing  oil,  and  so  on  is  l owered ,   not  only  the  p e r f o r m a n c e   of  t h e  

c o m p r e s s o r   i m p r o v e s   due  to  i nh ib i t i on   aga in s t   p r e h e a t i n g   of  the  i n t a k e  



gas,   i m p r o v e m e n t   in  the  sea l ing   p r o p e r t y   aga ins t   l eakage   of  t h e  

l u b r i c a t i n g   oil,  and  so  fo r th ,   but   also  the  effect   to  r e l i ab i l i ty   of  t h e  

c o m p r e s s o r   such   as  i m p r o v e m e n t   in  the  l u b r i c a t i n g   p e r f o r m a n c e ,   e t c .  

is  also  g r ea t .   F u r t h e r ,   with  such   c o n s t r u c t i o n   as  in  the  p r e s e n t  

i n v e n t i o n ,   the  c o m p r e s s o r   can  be  i n s t a l l e d   e i ther   in  the  h o r i z o n t a l  

d i r ec t i on   or  in  the  ve r t i c a l   d i r e c t i o n ,   w h e r e b y   the  bes t   mode  of  i t s  

use  with  good  space   s a v i n g   i n s t a l l a t i o n   can  be  e x p e c t e d .  

In  the  fo l lowing,   the  s ix th   embod imen t   of  the  r o t a r y   c o m p r e s s o r  

a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   will  be  exp l a ined   in  r e f e r e n c e  

to  F igu re   11.  It  shou ld   be  no ted   t h a t ,   in  the  d r a w i n g ,   t h o s e   p a r t s  

which  are  i den t i c a l   with  or  s imilar   to  t hose   in  the  c o n s t r u c t i o n   o f  

F igu re   1  will  be  d e s i g n a t e d   by  the  same  r e f e r e n c e   n u m e r a l s ,   and  t h e  

e x p l a n a t i o n s   t h e r e o f   will  be  d i s p e n s e d   w i t h .  

This  embod imen t   of  the  p r e s e n t   i n v e n t i o n   is  c o n c e r n e d   w i t h  

i m p r o v e m e n t   in  the  c o n s t r u c t i o n   shown  in  F igure   2,  where in   t h e  

cooland  gas  d i s c h a r g e d   at  the  side  of  the   main  b e a r i n g   5  p a s s e s  

t h r o u g h   the  main  b e a r i n g   5,  the  c y l i n d e r   4,  and  the  end  b e a r i n g   6 

to  r each   the  d i s c h a r g i n g   tube   83  to  d e c r e a s e   the  p r e s s u r e   loss  t o  

occur   among  t h e s e   p a r t s   and  to  i n c r e a s e   the  o p e r a t i o n a l   e f f i c i e n c y  

of  the  c o m p r e s s o r   which  has  once  been  lowered   by  the  p r e s s u r e  

loss,   and,   at  the  same  time,  s ince  the  oil  gu id ing   pipe  17  is  p o s i t i o n e d  

at  the  bottom  par t   of  the  sealed  c o n t a i n e r   1,  a  d i f f e r e n c e   in  h e i g h t  

be tween   the  oil  g u i d i n g   pipe  17  and  the  oil  f eed ing   end  17b  is  l a r g e  

with  the  c o n s e q u e n c e   that   the  l u b r i c a t i n g   oil  g a t h e r s   in  the  o i l  

gu id ing   pipe  17  to  t h e r e b y   p r e v e n t   the  d i s c h a r g e d   coolant  gas  f r o m  

flowing  back  into  the  l u b r i c a t i n g   oil  19  from  the  oil  gu id ing   pipe  17.  



In  F i g u r e   11,  a  r e f e r e n c e   numera l   80  d e s i g n a t e s   the  d i s c h a r g e  

valve  which  is  p r o v i d e d   at  the   side  of  the  end  b e a r i n g   ( c y l i n d e r   h e a d )  

6,  and  the  d i s c h a r g e   s i l e n c e r   81  is  m o u n t e d   at  the  side  of  t h e  

c y l i n d e r   head  6,  i .e .  ,   at  the  lower  s u r f a c e   side  of  the  c y l i n d e r   4. 

A  numera l   82  r e f e r s   to  an  i n t r o m i t t i n g   por t   for  the  oil  f e ed ing   p i p e ,  

which  is  formed  in  the  lower  side  s u r f a c e   of  the  h e r m e t i c a l l y   s e a l e d  

c o n t a i n e r   1  w h e r e   the  l u b r i c a t i n g  o i l   19  g a t h e r s .   The  m a n n e r   o f  

i n s e r t i o n   is  such  t h a t ,   a f te r   the   c o m p r e s s i o n   e lements   3  and  t h e  

e lec t r i c   motor  e lement   2  have  been   i n s e r t e d   into  the  h e r m e t i c a l l y  

sealed  c o n t a i n e r   1,  a  c o n n e c t i n g   tube   83  which  has  p r e v i o u s l y   b e e n  

set  in  the  oil  g u i d i n g   pipe  17  is  i n s e r t e d   into  the  bar   r ing  hole  84 

formed  in  the  d i s c h a r g e   s i l e n c e r   81  from  the  oil  gu id ing   pipe  i n t r o -  

n i t t i n g   por t   82.  The  d i a m e t e r   of  the  bar   r ing   hole  84  and  tha t   o f  

the  c o n n e c t i n g   t ube   83  to  be  i n s e r t e d   into  this  bar  r ing  hole  i s  

s u b s t a n t i a l l y   same,  so  that   t h e y   are  t i g h t l y   f i t ted  and  sealed  b y  

i n s e r t i o n   into  the  o t h e r .  

And,   a f te r   i n s e r t i o n   of the  oil  g u i d i n g   pipe  17,  the  pipe  17  i s  

h e r m e t i c a l l y   f u s i o n - b o n d e d   by  s o l d e r i n g   to  the  oil  g u i d i n g   p i p e  

i n t r o m i t t i n g   p o r t .  

As  d e s c r i b e d   in  the  f o r e g o i n g ,   s ince  the  s ix th   embodiment   o f  

the  p r e s e n t   i n v e n t i o n   is  so  c o n s t r u c t e d   tha t   the  oil  gu id ing   pipe  17 

is  d i r e c t l y   i n s e r t e d   into  the  d i s c h a r g e   s i l e n c e r   81,  the  p r e s s u r e   l o s s  

at  the  c o n n e c t i n g   hole  becomes   e l imina ted   in  compar i son   with  t h e  

case  of  the  F igu re   2  e m b o d i m e n t .   In  a d d i t i o n ,   since  the  coolant   g a s  

is  t aken   out  from  the  side  s u r f a c e   of  the  h e r m e t i c a l l y   sealed  c o n t a i n e r ,  

a  d i f f e r e n c e   in  he igh t   b e t w e e n   the  oil  f eed ing   port   and  the  oil  r e t u r n -  

ing  port   can  be  r e d u c e d .  



1 .  R o t a r y   c o m p r e s s o r ,   w h i c h   c o m p r i s e s :  

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

e n d s   o f   a  c y l i n d e r   w i t h   a  m a i n   b e a r i n g   ( 5 ; 4 5 )  

and   an  end   b e a r i n g   ( 6 ; 4 6 ) ;  

(b)  c o m p r e s s i o n   e l e m e n t s   ( 3 ; 4 3 )   i n c l u d i n g   a  p i s t o n  

( 8 ; 4 8 )   w h i c h   i s   e c c e n t r i c a l l y   r o t a t e d   by  a  c r a n k  

s h a f t   ( 7 ; 4 7 ) w i t h i n   s a i d   c o m p r e s s i o n   c h a m b e r ,  

and   d i v i d 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   i n t o   a  

h i g h   p r e s s u r e   c h a m b e r   and   a  low  p r e s s u r e  

c h a m b e r ;   a n d  

(c)  a  s e a l e d   c o n t a i n e r   ( 1 ; 4 1 )   to   f o r m   a  p l e n u m   s p a c e ,  
in   w h i c h   t h e   c o m p r e s s i o n   e l e m e n t s   ( 3 ; 4 3 )  a r e  

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

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

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

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

c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t  

(d)  t h e   l u b r i c a t i n g   o i l   i s   r e t u r n e d   i n t o   t h e   s e a l e d  

c o n t a i n e r   ( 1 ; 4 1 )   a f t e r   i t   h a s   b e e n   c o o l e d  

w i t h i n   a  h e a t - e x c h a n g e r   ( 1 8 ; 3 1 ; 6 4 )   p r o v i d e d  

o u t s i d e   t h e   s e a l e d   c o n t a i n e r   ( 1 ) .  

2.  A  r o t a r y   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   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   an  o i l   f e e d i n g  

end  p a r t   (17a)   of   an  o i l   f e e d i n g   p i p e   (17)  t o   s a i d  

h e a t - e x c h a n g e r   (18)  i s   o p e n e d   in   t h e   l u b r i c a t i n g  

o i l   in   s a i d   s e a l e d   c o n t a i n e r ,   and  d i s c h a r g e   gas   i s  



e j e c t 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   i n t o   s a i d   o p e n  

end   p a r t   ( 1 7 a ) .  

3.  A  r o t a r y   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   1  or   2 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   t h e   d i s t a l  

end   p a r t   (16a )   of  a  g a s   d i s c h a r g e   p i p e   (16)  i s  

f i t t i n g l y   i n s e r t e d   in   t h e   o i l   f e e d i n g   p i p e   ( 1 7 )  

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

s e a l e d   c o n t a i n e r ,   and   an  o i l   i n d u c i n g   s p a c e   gap   i s  

f o r m e d   b e t w e e n   s a i d   o i l   f e e d i n g   p i p e   (17)  and   s a i d  

d i s c h a r g e   p i p e , ( 1 6 ) .  

4.  A  r o t a r y   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   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   t h e r e   i s  

f u r t h e r   p r o v i d e d   a  c o n n e c t i n g   p i p e   (20)  to   i n t r o d u c e  

t h e   d i s c h a r g e d   gas   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 ,  

t h a t   s a i d   c o n n e c t i n g   p i p e   h a s   an  e x p a n d e d   d i a m e t e r  

s e c t i o n   (22)  e x t e n d i n g   i n t o   t h e   l u b r i c a t i n g   o i l   a t  

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

l e a s t   one  s m a l l   h o l e   (24)  i s   f o r m e d   in   t h e   v i c i n i t y  

of  a  s t e p p e d   p o r t i o n   (23)  b e t w e e n   t h e   l a r g e   d i a m e t e r  

s e c t i o n   (22)  and  t h e   s m a l l   d i a m e t e r   s e c t i o n   (21)  o f  

s a i d   c o n n e c t i n g   p i p e   ( 2 0 ) ,   and   t h a t   t h e   l u b r i c a t i n g  

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

to   p a s s   t h r o u g h   t h e   h e a t - e x c h a n g e r   (18)  p r o v i d e d  

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

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

c o n t a i n e r   ( 1 ) .  

5.  A  r o t a r y   c o m p r e s s o r   a c c o r d i n g   to   one  of   c l a i m s   1 

to   3,  c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   one   e n d  

of   t h e   o i l   g u i d i n g   p i p e   (30)  to   s a i d   h e a t - e x c h a n g e r  

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

c o n t a i n e r   ( 1 ) ,   and   t h e   d i s c h a r g e   p i p e   (16)  f o r  

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

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



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

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

(31)  a n d   f l o w   b a c k   i n t o   t h e   s e a l e d   c o n t a i n e r .  

6.  A  r o t a r y   c o m p r e s s o r   a c c o r d i n g   to   one   o f   c l a i m s   1 

t o   5,  c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   i t   i s  

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

t h e   h o r i z o n t a l   d i r e c t i o n .  

7.  A  h o r i z o n t a l   t y p e   r o t a r y   c o m p r e s s o r   a c c o r d i n g   t o  

c l a i m   1,  c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   a  

c o m m u n i c a t i n g   p o r t   (56)  i s   f o r m e d   in   s a i d   c y l i n d e r  

(43)  so  as  to   i n t r o d u c e   d i s c h a r g e d   g a s   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 ;   a  l a r g e   d i a m e t e r   s e c t i o n   ( 5 7 )  

of   s a i d   c o m m u n i c a t i n g   p o r t   (56)  i s   e x p a n d e d   in   t h e  

l u b r i c a t i n g   o i l ;   one  end   of   an  e j e c t i n g   p i p e   ( 5 8 )  

i s   i n s e r t e d   i n t o   s a i d   c o m m u n i c a t i n g   p o r t   a n d  

o p e n e d   i n t o   s a i d   l a r g e   d i a m e t e r   s e c t i o n   (57)  t h e r e o f ;  

an  o i l   i n d u c i n g   p a t h   (59)  i n t e r s e c t s   o r t h o g o n a l l y  

w i t h   s a i d   l a r g e   d i a m e t e r   s e c t i o n   (57)  and   p a s s e s  

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

d r a w n   i n   f r o m   s a i d   o i l   i n d u c i n g   p a t h   (59)  and  c a u s e d  

t o   p a s s   t h r o u g h   s a i d   h e a t - e x c h a n g e r   (64)  p r o v i d e d  

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

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

c o n t a i n e r .  

8.  A  h o r i z o n t a l   t y p e   r o t a r y   c o m p r e s s o r   a c c o r d i n g   t o  

c l a i m   7,  c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   a n  

o i l   sump  v e s s e l   (65)  h a v i n g   an  o i l   sump  s e c t i o n  

b e t w e e n   s a i d   s e a l e d   c o n t a i n e r   (41)  and   t h e   e n d  

s u r f a c e   of   s a i d   end  b e a r i n g   (46)  i s   m o u n t e d   o n  

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

s a i d   o i l   sump  v e s s e l   to   be  o v e r l a p p e d   w i t h   s a i d  

end   b e a r i n g   i s   b u l g e d   o u t   to   f o r m   a  g a s   f l o w   p a t h   ( 6 6 ) .  



9.  A  l u b r i c a t i n g   o i l   c o o l i n g   d e v i c e   f o r   a  r o t a r y  

c o m p r e s s o r   as  c l a i m e d   in   one  of  t h e   c l a i m s   1  to   8 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   a  s u b s t a n t i a l l y  

c u p - s h a p e d   o i l   sump  v e s s e l   ( 6 5 ; 7 7 )   i s   p r o v i d e d   f o r  

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

and   t h a t   t h e   o u t e r   p e r i p h e r a l   p a r t   of  s a i d   o i l  

sump  v e s s e l   i s   p r e s s - f i t t e d   o n t o   t h e   f l a n g e d  

p o r t i o n   of   s a i d   end  b e a r i n g   ( 4 6 ) .  

10.  A  h e r m e t i c a l l y   s e a l e d   t y p e   r o t a r y   c o m p r e s s o r  

a c c o m m o d a t i n g   in   a  t i g h t l y   s e a l e d   c o n t a i n e r   (1)  a n  

e l e c t r i c   m o t o r   e l e m e n t   and  c o m p r e s s i o n   e l e m e n t s  

(3)  d r i v e n   by  s a i d   e l e c t r i c   m o t o r   e l e m e n t ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i n ,   t h a t   a  d i s c h a r g e  

v a l v e   (80)  i s   p r o v i d e d   a t   t h e   s i d e   of   a  c y l i n d e r  

h e a d   b e l o w   a  c y l i n d e r   ( 4 ) ,   t h a t   a  d i s c h a r g e  

s i l e n c e r   (81)  to   f o r m   a  d i s c h a r g e   c h a m b e r   i s  

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

c o n n e c t i n g   t u b e   ( 8 3 ) ,   w i t h   one  end  t h e r e o f   b e i n g  

i n s e r t e d   i n t o   an  o i l   f e e d i n g   p i p e   (17)  w h i c h  i s  

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

c o n t a i n e r   (1)  w h e r e   l u b r i c a t i n g   o i l   i s   s u m p e d ,   i s  

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

s i l e n c e r   ( 8 1 ) ,   and   t h a t   t h e   l u b r i c a t i n g   o i l ,   w h i c h  

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

p i p e   by  e j e c t i o n   of  t h e   d i s c h a r g e   gas   i n t o   t h e   o i l  

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

( 1 8 ) .  
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