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©  Rotary  compressor  lubrication  arrangement. 
In  a  rotary  hermetic  compressor  an  improved  lubrication 

arrangement  is  provided  for  the  sliding  cylinder  vanes  (84). 
An  oil  pump  (116)  in  the  lower  portion  (62)  of  the  crankshaft 
(26)  extends  into  the  oil  sump  (120)  of  the  compressor.  The 
oil  pump  comprises  an  axial  aperture  (116)  in  the  crankshaft 
(26)  which  angles  diagonally  radially  outwardly  in  the 
upward  direction.  Oil  is  pumped  through  this  aperture  (116) 
into  an  annulus  (126)  surrounding  the  crankshaft  (26).  A 
passageway  (128)  in  the  outboard  bearing  (56)  conducts  the 
oil  radially  outwardly  from  the  annulus  (126)  and  then 
upwardly  against  gravity  to  a  vertical  oil  channel  (134)  which 
is  open  to  both  sides  of  the  sliding  vane  (84)  and  adjacent 
thereto.  The  positive  pressure  provided  by  the  oil  pump  will 
ensure  that  the  oil  channel  (134)  is  filled  with  oil  at  all  times. 
Excess  oil  exits  at  the  upper  end  of  the  vane  (84)  through  a 
relief  in  the  main  bearing  (46)  and  then  flows  down  around 
the  cylinder  (66)  by  gravity  and  into  the  oil  sump  (120). 



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

c o m p r e s s o r s   f o r   c o m p r e s s i n g   r e f r i g e r a n t   in  r e f r i g e r a -  

t i o n   s y s t e m s   such   as  r e f r i g e r a t o r s ,   f r e e z e r s ,   a i r  

c o n d i t i o n e r s   and  t h e   l i k e .   In  p a r t i c u l a r ,   t h i s  

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

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

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

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

and  a  c o m p r e s s o r   c y l i n d e r .   The  m o t o r   d r i v e s   a  

c r a n k s h a f t   h a v i n g   an  e c c e n t r i c   p o r t i o n   t h e r e o n   f o r  

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

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

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

b o r e   as  t h e   c r a n k s h a f t   r o t a t e s .   One  or  more  s l i d i n g  

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

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

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

w i t h i n   t h e   c y l i n d e r   b o r e .  

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

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

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

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

p r o v i d e   a  v e r y   e f f i c i e n t   c o m p r e s s o r .   I t   i s   i m p o r t a n t  

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

' t h a t   p r o p e r   l u b r i c a t i o n   be  p r o v i d e d   f o r   t he   m o v i n g  

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

k e p t   low  and  f r i c t i o n a l   l o s s e s   a r e   m i n i m i z e d .  

L a s t l y ,   by  p r o v i d i n g   a d e q u a t e   l u b r i c a t i o n   a  m i n i m u m  

amount   of  h e a t   due  to  f r i c t i o n   l o s s e s   i s   g e n e r a t e d ,  



h e a t   t r a n s f e r   i s   r e d u c e d   and   t h e   c o m p r e s s o r   e f f i c i e n c y  

i s   i m p r o v e d .  

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

p r o v i d e d   in   t h e   p r i o r   a r t   r o t a r y   h e r m e t i c   c o m p r e s s o r s .  

G e n e r a l l y ,   in   t h e   p r i o r   a r t   a r r a n g e m e n t s   some  t y p e   o f  

p u m p i n g   m e c h a n i s m   pumps  o i l   u p w a r d l y   f rom  an  o i l   s u m p  
l o c a t e d   in  a  l o w e r   p o r t i o n   o f   t h e   c o m p r e s s o r   a n d  

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

l u b r i c a t i o n .   The  o i l   i s   g e n e r a l l y   s l u n g   o u t w a r d l y   t o  

t h e   u p p e r   p a r t s   of   t h e   c o m p r e s s o r   by  m e a n s   o f   c e n t r i -  

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

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

c o m p r e s s o r .   E x c e s s   o i l   t h e n   r e t u r n s   to   t h e   o i l   s u m p  

by  m e a n s   of   g r a v i t y .  

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

f o r c e s   a r e   shown  in   U . S .   P a t e n t   Nos.   3 , 8 0 4 , 2 0 2 ;  

-  2 , 6 2 3 , 3 6 5 ;   2 , 8 8 3 , 1 0 1 ;   2 , 2 4 6 , 2 7 6 ;   and  3 , 8 0 2 , 9 3 7 .  

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

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

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

t h e   c o m p r e s s o r .   By  r e l y i n g   on  t h e   f o r c e   of   g r a v i t y  

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

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

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

a r e ,   t h e r e f o r e ,   n o t   p r o p e r l y   l u b r i c a t e d .   In  p a r t i c u -  

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

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

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

more   a c c e s s i b l e   o i l   s u p p l y   f a c i l i t a t e s   l u b r i c a t i o n  

and  m i n i m i z e s   v a n e   w e a r .   F u r t h e r m o r e ,   s i n c e   b o t h  



s i d e s   of  t h e   s l i d i n g   vane   s h o u l d   be  w e l l   l u b r i c a t e d  

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

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

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

A n o t h e r   p r o b l e m   wh ich   has   been   e n c o u n t e r e d   i n  

p r i o r   a r t   c o m p r e s s o r s   i s   l e a k a g e   of  r e f r i g e r a n t   f r o m  

t h e   h i g h   p r e s s u r e   to   t he   low  p r e s s u r e   s i d e   of  t h e  

v a n e .   The  s l i d i n g   vane   of  a  r o t a r y   c o m p r e s s o r  
d i v i d e s   t h e   low  p r e s s u r e   a r e a   in  t h e   b o r e   of   t h e  

c o m p r e s s o r   f rom  t h e   h i g h   p r e s s u r e   a r e a   in  t h e   b o r e  

and  r e f r i g e r a n t   w i l l   t h e r e f o r e   t e n d   to   l e a k   a r o u n d  

t h e   s i d e s ,   t o p   and  b o t t o m   of  t h e   vane   f rom  t h e   h i g h  

p r e s s u r e   s i d e   to   t h e   low  p r e s s u r e   s i d e .   S i n c e  

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

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

s o r .   I t   i s ,   t h e r e f o r e ,   d e s i r a b l e   to   p r o v i d e   p r o p e r  
l u b r i c a t i o n   f o r   b o t h   s i d e s   of  t h e   vane   to   t h e r e b y  

c r e a t e   an  o i l   f i l m   on  b o t h   s i d e s   of  t h e   c o m p r e s s o r  

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

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

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

v a n e .  

Yet  a n o t h e r   p r o b l e m   wh ich   has   been   e n c o u n t e r e d  

in  t h e   p r i o r   a r t   h e r m e t i c   r o t a r y   c o m p r e s s o r s   i s   t h a t  

t h e   l u b r i c a n t   o i l   i s   no t   p r o v i d e d   u n d e r   p o s i t i v e  

p r e s s u r e   to   t h e   a r e a s   to   be  l u b r i c a t e d   so  t h a t   t h e  

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

n o t   a l w a y s   f i l l e d   w i t h   o i l .   B e c a u s e   of  t h i s   d e f i c i e n c y  

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

l u b r i c a n t   q u a n t i t i e s   f o r   p r o p e r   l u b r i c a t i o n .   I t   i s ,  

t h e r e f o r e ,   d e s i r a b l e   t h a t   o i l   i s   d e l i v e r e d   u n d e r  

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



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

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

i s   d e l i v e r e d   u n d e r   p o s i t i v e   p r e s s u r e   so  t h a t   t h e   o i l  

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

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

of   t h e   a b o v e - d e s c r i b e d   p r i o r   a r t   r o t a r y   h e r m e t i c  

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

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

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

s o r   i s   p r o v i d e d   w h e r e i n   an  o i l   pump  p r o v i d e s   o i l  

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

v a n e   and  w h e r e i n   t h e   e x c e s s   o i l   r e t u r n s   to   t h e   s u m p  

by  m e a n s   o f . g r a v i t y .  

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

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

r o t a r y   h e r m e t i c   c o m p r e s s o r   w h e r e i n   an  o i l   pump  w h i c h  

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

e x t e n d s   i n t o   t h e   o i l   sump  of  t h e   c o m p r e s s o r .   The  o i l  

pump  c o m p r i s e s   an  a x i a l   a p e r t u r e   in   t h e   l o w e r   p o r t i o n  

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

o u t w a r d l y   in   an  u p w a r d   d i r e c t i o n .   O i l   i s   p u m p e d  

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

r o u n d i n g   t h e   c r a n k s h a f t .   A  p a s s a g e w a y   in   t h e   o u t b o a r d  

b e a r i n g   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 i s  

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

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

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

c h a n n e l s   w h i c h   a r e   l o c a t e d   a d j a c e n t   t h e   v a n e   and  a r e  

o p e n   to   b o t h   s i d e s   of  t h e   v a n e .   The  p o s i t i v e   p r e s s u r e  

p r o v i d e d   by  t h e   o i l   pump  e n s u r e s   t h a t   t h e   o i l   c h a n n e l s  

a r e   f i l l e d   w i t h   o i l   a t   a l l   t i m e s .   E x c e s s   o i l   e x i t s  



a t   t h e   u p p e r   end  of   t h e   vane   t h r o u g h   a  r e l i e f   in  t h e  

main   b e a r i n g   and  f l o w s   down  a r o u n d   t h e   c y l i n d e r   b y  

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

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

p r e s e n t   i n v e n t i o n   i s   t h a t   a d e q u a t e   q u a n t i t i e s   o f  

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

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

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

p r e s s u r e   so  t h a t   t h e   vane   i s   p r o p e r l y   l u b r i c a t e d  

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

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

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

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

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

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

h e a v i e s t   l o a d   a t   a l l   t i m e s .  

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

t h e   c o m p r e s s o r   a r e   k e p t   to   a  minimum  by  means   o f  

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

A  y e t   f u r t h e r   a d v a n t a g e   a c c o r d i n g   to   t h e   s t r u c -  

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

a m o u n t   of  h e a t   due  to   f r i c t i o n a l   l o s s e s   i s   g e n e r a t e d ,  

h e a t   t r a n s f e r   i s   m i n i m i z e d   and  t he   c o m p r e s s o r   e f f i -  

c i e n c y   i s   i m p r o v e d .  



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

of  t h e   p r e s e n t   i n v e n t i o n   t h a t   v a n e   w e a r   i s   m i n i m i z e d  

b e c a u s e   o f   p r o p e r   l u b r i c a t i o n   o f   t h e   c o m p r e s s o r   v a n e .  
The  i n v e n t i o n   c o m p r i s e s ,   in   a c c o r d a n c e   w i t h   o n e  

fo rm  t h e r e o f ,   a  r o t a r y   c o m p r e s s o r   i n c l u d i n g   a  c r a n k -  

s h a f t   r o t a t a b l y   j o u r n a l l e d   in   a  b e a r i n g   and  a  s l i d i n g  

v a n e ,   t h e   v a n e   h a v i n g   a t   l e a s t   two  s l i d i n g   s u r f a c e s .  

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

v a n e   and  c o m p r i s e s   an  o i l   sump  l o c a t e d   in   a  l o w e r  

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

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

f rom  t h e   sump.   Means  as  p r o v i d e d   f o r   c o n d u c t i n g   o i l  

f r o m   t h e   o i l   p u m p i n g   means   u n d e r   p o s i t i v e   p r e s s u r e   t o  

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

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

S t i l l   f u r t h e r ,   in   a c c o r d a n c e   w i t h   one  f o r m  

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

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

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

t h e   b e a r i n g .   The  c y l i n d e r   h a s   a  vane   s l o t   in   t h e  

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

two  s l i d i n g   s u r f a c e s   i s   s l i d a b l y   r e c e i v e d   in   t h e  

s l o t .   L u b r i c a t i o n   means   f o r   s u p p l y i n g   l u b r i c a t i n g  

o i l   to   t h e   v a n e   c o m p r i s e s   an  o i l   sump  in  t h e   b o t t o m  

of  t h e   h o u s i n g ,   o i l   pump  m e a n s   in   t h e   c r a n k s h a f t   f o r  

p u m p i n g   o i l   u p w a r d l y   and  an  o i l   p a s s a g e w a y   in   t h e  

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

o u t w a r d l y   f rom  t h e   c r a n k s h a f t   pump  means   u n d e r  

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

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

of  t h e   v a n e .  



The  i n v e n t i o n   f u r t h e r   p r o v i d e s ,   in  a c c o r d a n c e  

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

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

c r a n k s h a f t   d r i v e n   by  a  m o t o r .   The  c r a n k s h a f t   i s  

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

i s   l o c a t e d   i n t e r m e d i a t e   to   b e a r i n g s   and  i s   c o a x i a l  

t h e r e w i t h .   A  v a n e   s l o t   i s   l o c a t e d   in  t h e   w a l l   of  t h e  

c y l i n d e r   and  t h e   v a n e   i s   s l i d a b l y   r e c e i v e d   in  t h e  

s l o t .   An  o i l   l u b r i c a t i o n   means   f o r   l u b r i c a t i n g   t h e  

v a n e   c o m p r i s e s   an  o i l   sump  l o c a t e d   in   t he   h o u s i n g   a n d  

an  o i l   pump  means   in   t h e   c r a n k s h a f t   f o r   pumping  o i l  

u p w a r d l y   f rom  t h e   sump.  The  pump  means   c o m p r i s e s   a n  

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

a x i a l l y   u p w a r d l y   and  d i a g o n a l l y   o u t w a r d l y   from  t h e  

c r a n k s h a f t   a x i s .   The  u p p e r   p o r t i o n   of   t h e   a x i a l  

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

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

s u r r o u n d i n g   t h e   c r a n k s h a f t .   A  p a s s a g e w a y   in  t h e  

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

to   t h e   vane   u n d e r   p o s i t i v e   p r e s s u r e .   At  l e a s t   o n e  

o i l   c h a n n e l   e x t e n d s   t h r o u g h   t h e   c y l i n d e r ,   t he   a x i s   o f  

t h e   c h a n n e l   b e i n g   p a r a l l e l   to  t h e   c r a n k s h a f t   a x i s   a n d  

t h e   c h a n n e l   c o m m u n i c a t i n g   w i t h   b o t h   t h e   s l o t   and  t h e  

f i r s t   b e a r i n g   p a s s a g e w a y .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

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

I t   i s   a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

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

p o s i t i v e   p r e s s u r e   to   t h e   a r e a   of  t h e   c o m p r e s s o r  



r e q u i r i n g   l u b r i c a t i o n   and  w h e r e i n   o i l   r e t u r n s   to   t h e  

sump  by  g r a v i t y .  

I t   i s   y e t   a n o t h e r   o b j e c t   o f   t h e   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  o i l   l u b r i c a t i n g   s y s t e m   in  a  r o t a r y  
h e r m e t i c   c o m p r e s s o r   w h e r e i n   an  o i l   c h a n n e l   i s   p r o v i d e d  

a d j a c e n t   t o   and   c o m m u n i c a t i n g   w i t h   t h e   v a n e   and  t h e  

vane   s l o t   w h e r e b y   o i l   i s   pumped   f rom  t he   o i l   sump  a n d  

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

S t i l l   a n o t h e r   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s  

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

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

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

r e f r i g e r a n t   i s   r e d u c e d .  

F i g u r e   1  i s   a  s i d e   s e c t i o n a l   v i e w   of  t h e   c o m -  

p r e s s o r ;  

F i g u r e   2  i s   a  s e c t i o n a l   v i e w   of   t h e   c o m p r e s s o r  
t a k e n   a l o n g   t h e   l i n e   2-2  of   F i g u r e   1 ;  

F i g u r e   3  i s   a  p l a n   v i e w   of   t h e   l o w e r   b e a r i n g ;  

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

b e a r i n g   t a k e n   a l o n g   t h e   l i n e   4-4  of   F i g .   3 ;  

F i g u r e   5  i s   a  s i d e   e l e v a t i o n a l   v i e w   of   t h e  

c r a n k s h a f t ;  

F i g u r e   6  i s   a  s e c t i o n a l   v i e w   of   t h e   c r a n k s h a f t  

t a k e n   a l o n g   t h e   l i n e   6-6  of   F i g u r e   5 .  

F i g u r e   7  i s   a  b r o k e n - a w a y   s e c t i o n a l   v i e w   t a k e n  

a l o n g   t h e   l i n e s   7-7  of   F i g .   2 .  

In  an  e x e m p l a r y   e m b o d i m e n t   of   t h e   i n v e n t i o n   a s  

shown  in  t h e   d r a w i n g s ,   and  in  p a r t i c u l a r   by  r e f e r r i n g  

to  F i g u r e   1,  a  c o m p r e s s o r   i s   shown  h a v i n g   a  h o u s i n g  

g e n e r a l l y   d e s i g n a t e d   a t   10.  The  h o u s i n g   has   a  t o p  

p o r t i o n   12,   a  l o w e r   p o r t i o n   16  and  a  c e n t r a l   p o r t i o n  



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

s e c u r e d   t o g e t h e r   as  by  w e l d i n g   or   b r a z i n g .   A  f l a n g e  
18  i s   w e l d e d   to   t h e   b o t t o m   of   h o u s i n g   10  fo r   m o u n t i n g  
the   c o m p r e s s o r .   L o c a t e d   i n s i d e   t h e   h e r m e t i c a l l y  

s e a l e d   h o u s i n g   i s   a  m o t o r   g e n e r a l l y   d e s i g n a t e d   a t   20 

h a v i n g   a  s t a t o r   22  and  a  r o t o r   24.  The  s t a t o r   i s  

p r o v i d e d   w i t h   w i n d i n g s   23.  The  s t a t o r   i s   s e c u r e d   t o  

t he   h o u s i n g   10  by  an  i n t e r f e r e n c e   f i t   such   as  b y  
s h r i n k   f i t t i n g .   The  r o t o r   24  h a s   a  c e n t r a l   a p e r t u r e  
25  p r o v i d e d   t h e r e i n   i n t o   w h i c h   i s   s e c u r e d   a  c r a n k -  

s h a f t   26  by  an  i n t e r f e r e n c e   f i t .   A  t e r m i n a l   c l u s t e r  

28  is   p r o v i d e d   on  t h e   t o p   p o r t i o n   12  of  t he   c o m p r e s s o r  
fo r   c o n n e c t i n g   t h e   c o m p r e s s o r   to   a  s o u r c e   of  e l e c t r i c  

p o w e r .  

A  r e f r i g e r a n t   d i s c h a r g e   t u b e   30  e x t e n d s   t h r o u g h  

top   p o r t i o n   12  of  t h e   h o u s i n g   and  has   an  end  32 

t h e r e o f   e x t e n d i n g   i n t o   t h e   i n t e r i o r   of  t he   c o m p r e s s o r  

as  shown.   The  t u b e   i s   s e a l i n g l y   c o n n e c t e d   to  h o u s i n g  
10  a t   31  as  by  s o l d e r i n g .   S i m i l a r l y ,   a  s u c t i o n   t u b e  

34  e x t e n d s   i n t o   t h e   i n t e r i o r   of   c o m p r e s s o r   h o u s i n g   10 

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

The  o u t e r   end  36  of  s u c t i o n   t u b e   34  i s   c o n n e c t e d   t o  

a c c u m u l a t o r   38  w h i c h   has   s u p p o r t   p l a t e s   40  d i s p o s e d  

t h e r e i n   f o r   s u p p o r t i n g   a  f i l t e r i n g   mesh  4 2 .  

By  r e f e r r i n g   s p e c i f i c a l l y   to   F i g u r e s   1,  5  and  6 ,  

i t   can  be  s e e n   t h a t   c r a n k s h a f t   26  i s   p r o v i d e d   w i t h   a n  
e c c e n t r i c   p o r t i o n   44  w h i c h   r e v o l v e s   a r o u n d   t h e  

c r a n k s h a f t   a x i s   as  c r a n k s h a f t   26  i s   r o t a t a b l y   d r i v e n  

by  r o t o r   24.  A  c o u n t e r w e i g h t   27  i s   p r o v i d e d   t o  

b a l a n c e   e c c e n t r i c   44  and  i s   s e c u r e d   to   t he   end  r i n g  

47  of  r o t o r   24  by  r i v e t i n g .   C r a n k s h a f t   26  is   j o u r -  

n a l l e d   in  a  main   b e a r i n g   46  h a v i n g   a  c y l i n d r i c a l  



j o u r n a l   p o r t i o n   48  and  a  g e n e r a l l y   f l a t   p l a n a r  

m o u n t i n g   p o r t i o n   50.   P l a n a r   p o r t i o n   50  i s   s e c u r e d   t o  

h o u s i n g   10  a t   t h r e e   p o i n t s   52  s u c h   as  by  w e l d i n g   o f  

f l a n g e s   54  to   t h e   h o u s i n g   as  b e s t   i l l u s t r a t e d   i n  

F i g u r e   2 .  

A  s e c o n d   b e a r i n g   or   j o u r n a l   56  s o m e t i m e s   r e f e r r e d  

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

t h e   l o w e r   p a r t   of   h o u s i n g   10.  As  b e s t   i l l u s t r a t e d   i n  

F i g u r e s   3  and  4,  l o w e r   b e a r i n g   56  i s   p r o v i d e d   w i t h   a  

j o u r n a l l i n g   p o r t i o n   58  h a v i n g   a p e r t u r e   59  t h e r e i n   a n d  

a  g e n e r a l l y   p l a n a r   p o r t i o n   60.  C r a n k s h a f t   26  has   a  

l o w e r   p o r t i o n   62  j o u r n a l l e d   in   j o u r n a l l i n g   p o r t i o n   58  

of  o u t b o a r d   b e a r i n g   5 6  a s   i l l u s t r a t e d   in   F i g u r e   1 .  

L o c a t e d   i n t e r m e d i a t e   ma in   b e a r i n g   46  and  o u t b o a r d  

b e a r i n g   56  i s   a  c o m p r e s s o r   c y l i n d e r   66.   C o m p r e s s o r  

c y l i n d e r   66,   o u t b o a r d   b e a r i n g   56  and  m a i n   b e a r i n g   46  

a r e   s e c u r e d   t o g e t h e r   by  means   of   s i x   b o l t s   68,  one  o f  

w h i c h   i s   i n d i c a t e d   in   F i g u r e   1.  By  r e f e r r i n g   t o  

F i g u r e   2,  i t   can   be  s e e n   t h a t   s i x   h o l e s   70  a r e  

p r o v i d e d   in   c y l i n d e r   66  f o r   s e c u r i n g   b e a r i n g s   4 6 , 5 6  

and  c y l i n d e r   66  t o g e t h e r .   B o l t s   68  e x t e n d   t h r o u g h  

h o l e s   70  in   m a i n   b e a r i n g   46,  h o l e s   72  in   c y l i n d e r   66 

and  i n t o   t h r e a d e d   h o l e s   74  in   l o w e r   b e a r i n g   56.  I f  

t he   c y l i n d e r   a x i a l   d i m e n s i o n   i s   s u f f i c i e n t l y   l a r g e  

the   s i x   b o l t s   68  c o u l d   be  r e p l a c e d   w i t h   t w e l v e   b o l t s ,  

s i x   of   w h i c h   w o u l d   s e c u r e   o u t b o a r d   b e a r i n g   56  t o  

c y l i n d e r   66  and  be  t h r e a d e d   i n t o   c y l i n d e r   66.  T h e  

r e m a i n i n g   s i x   b o l t s   w o u l d   s e c u r e   m a i n   b e a r i n g   46  t o  

t h e   c y l i n d e r   66  and  be  t h r e a d e d   i n t o   c y l i n d e r   66.  A 

d i s c h a r g e   m u f f l e r   76  i s   a l s o   s e c u r e d   to   m a i n   b e a r i n g  

46  by  b o l t s   68  as  i n d i c a t e d   in  F i g .   1.  C o m p r e s s e d  

r e f r i g e r a n t   gas   i s   d i s c h a r g e d   t h r o u g h   r e l i e f   64  i n t o  



d i s c h a r g e   s p a c e   78  d e f i n e d   by  d i s c h a r g e   m u f f l e r   76  

and  t h e   t o p   s u r f a c e   of   p l a n a r   b e a r i n g   p o r t i o n   5 0 .  

From  s p a c e   78  t h e   r e f r i g e r a n t   w i l l   e x i t   i n t o   h o u s i n g  

10  t h r o u g h   t h r e e   o p e n i n g s   80  in  m u f f l e r   76,  one  o f  

w h i c h   i s   i n d i c a t e d   in  F i g u r e   1 .  

By  r e f e r r i n g   to   F i g u r e s   1  and  2  i t   can   be  s e e n  

t h a t   c y l i n d e r   66  has   a  vane   s l o t   82  p r o v i d e d   in  t h e  

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

s l i d i n g   v a n e   84.   R o l l e r   86  i s   p r o v i d e d   w h i c h   s u r r o u n d s  

e c c e n t r i c   p o r t i o n   44  of  c r a n k s h a f t   26  and  r e v o l v e s  

a r o u n d   t h e   a x i s   of   c r a n k s h a f t   26  and  i s   d r i v e n   b y  

e c c e n t r i c   44.   T ip   88  of  s l i d i n g   v a n e   84  i s   i n  

c o n t i n u o u s   e n g a g e m e n t   w i t h   r o l l e r   86  as  v a n e   84  i s  

u r g e d   a g a i n s t   t h e   r o l l e r   by  s p r i n g   89  r e c e i v e d   i n  

s p r i n g   p o c k e t   90.  By  r e f e r r i n g   to  F i g u r e   2,  i t   c a n  

be  s e e n   t h a t ,   in   o p e r a t i o n ,   as  t h e   r o l l e r   86  r e v o l v e s  

a r o u n d   b o r e   92,   t h e   c o m p r e s s i o n   v o l u m e   e n c l o s e d   b y  

r o l l e r   86,  b o r e   92  and  s l i d i n g   vane   84  w i l l   d e c r e a s e  

in  s i z e   as  r o l l e r   86  r e v o l v e s   c l o c k w i s e   a r o u n d   b o r e  

92.  R e f r i g e r a n t   c o n t a i n e d   in  t h a t   v o l u m e   w i l l  

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

e x i t   t h r o u g h   r e l i e f   64  in  the   c y l i n d e r   as  e x p l a i n e d  

h e r e i n a b o v e .   A  d i s c h a r g e   v a l v e   ( n o t   shown)  l o c a t e d  

in  ma in   b e a r i n g   46  d i s c h a r g e s   r e f r i g e r a n t   i n t o  

d i s c h a r g e   v o l u m e   78  d e f i n e d   by  d i s c h a r g e   m u f f l e r   76  

and  p l a n a r   p o r t i o n   50  of  main  b e a r i n g   46.  T h e  

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

m u f f l e r   76  t h r o u g h   t h r e e   d i s c h a r g e   o p e n i n g s   80  i n  

m u f f l e r   76  i n t o   s e a l e d   h o u s i n g   10  of  t h e   c o m p r e s s o r .  

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

w i n d i n g s   23  w h e r e b y   t h e   w i n d i n g s   w i l l   be  c o o l e d .  



As  shown  in   F i g u r e   2,  t u b e s   94  and  96  e x i t   f r o m  

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

h e a t e r   ( n o t   shown)   as  i s   w e l l   known  in   t h e   p r i o r   a r t .  

S u c t i o n   t u b e   34  e x t e n d s   i n t o   h o u s i n g   10  and   i s   s e a l e d  

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

t u b e   34  h a s   a  p o r t i o n   100  e x t e n d i n g   i n t o   an  a p e r t u r e  

102  in  t h e   w a l l   of   c y l i n d e r   66.   A p e r t u r e   102  e x t e n d s  

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

w i t h   b o r e   92  as  b e s t   shown  in   F i g .   2.  Tube   34  i s  

s e a l e d   to   a p e r t u r e   102  by  m e a n s   of  an  0 - r i n g   1 0 4  

h o u s e d   in   an  a n n u l a r   r e c e s s   106  of  t h e   c y l i n d e r   w a l l  

of  c y l i n d e r   66 .   A  c y l i n d r i c a l   s o l d e r i n g   f l a n g e   1 0 8  

s e c u r e s   t u b e   34  to   h o u s i n g   10  and  c o n d u c t s   h e a t   a w a y  
f rom  t h e   t u b e   34  as  i t   i s   b e i n g   s o l d e r e d   t o   t h e  

h o u s i n g .   P o r t i o n   110  e x t e n d s   away  f rom  t u b e   34  a n d  

i s   s p a c e d   f r o m   t u b e   34  by  a  s p a c e   112  e x t e n d i n g  

b e t w e e n   p o r t i o n   110  and  t u b e   34.   P o r t i o n   110  c o n d u c t s  

h e a t   away  f r o m   t u b e   34  and  i n t o   h o u s i n g   1 0 .  

As  b e s t . i l l u s t r a t e d   in   F i g u r e s   5  and  6,  c r a n k s h a f t  

26  i s   p r o v i d e d   w i t h   an  a x i a l   a p e r t u r e   114  w h i c h  

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

c r a n k s h a f t   as  s h o w n .   An  a p e r t u r e   116  e x t e n d s   t h e  

e n t i r e   l e n g t h   o f   t h e   l o w e r   p o r t i o n   117  of   t h e   c r a n k -  

s h a f t   26  as  shown  and  c o m m u n i c a t e s   w i t h   a p e r t u r e   1 1 4 .  

The  e x t r e m e   l o w e r   end  62  o f   c r a n k s h a f t   26,  w h i c h   i s  

j o u r n a l l e d   in   o u t b o a r d   b e a r i n g   56  e x t e n d s   i n t o   o i l  

sump  120  l o c a t e d   in   h o u s i n g   l o w e r   s h e l l   p o r t i o n   1 6 .  

I t   s h o u l d   be  n o t e d   t h a t   a p e r t u r e   116  d i v e r g e s   r a d i a l l y  

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

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

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

f rom  t h e   c r a n k s h a f t   a x i s   t h a n   i t s   l o w e r   p o r t i o n .   A s  



o i l   i s   d r awn   up  i n t o   a p e r t u r e   116  by  t h e   r o t a t i n g  

m o v e m e n t   of   c r a n k s h a f t   26,  t h e   o i l   i s   spun   o u t w a r d l y  

by  c e n t r i f u g a l   f o r c e   due  to   t h e   d i a g o n a l   o r i e n t a t i o n  

of   a p e r t u r e   116.   O i l   u n d e r   p o s i t i v e   p r e s s u r e   w i l l   b e  

p r o v i d e d   by  a p e r t u r e   116  to   o p e n i n g   119  in  c r a n k s h a f t  

26  to   l u b r i c a t e   r o l l e r   86.  A  r a d i a l   p a s s a g e w a y   122  

i n c l u d e s   an  o u t e r   o p e n i n g   124  w h i c h   e x t e n d s   i n t o   a n  

a n n u l a r   s p a c e   126  s u r r o u n d i n g   c r a n k s h a f t   26.  A n n u l u s  

126  s u r r o u n d i n g   c r a n k s h a f t   26  p r o v i d e s   a  c h a m b e r  

t o g e t h e r   w i t h   r e l i e f   127  in  o u t b o a r d   b e a r i n g   56  f o r  

t h e   o i l   to   f l o w   i n t o   u n d e r   p o s i t i v e   p r e s s u r e   f rom  t h e  

p u m p i n g   a p e r t u r e   116 .   The  o i l   w i l l   f l o w   o u t w a r d l y  

u n d e r   p o s i t i v e   p r e s s u r e   f rom  a n n u l a r   c h a m b e r   1 2 6  

t h r o u g h   p a s s a g e w a y   128  as  b e s t   i l l u s t r a t e d   in  F i g u r e  

4.  P a s s a g e w a y   128  e x t e n d s   r a d i a l l y   o u t w a r d l y   i n  

o u t b o a r d   b e a r i n g   56  and  c o n d u c t s   o i l   to   an  u p w a r d l y  

e x t e n d i n g   p a s s a g e w a y   130.   P a s s a g e w a y   130  has   a  

r e l i e f   132  f o r m e d   t h e r e i n   w h i c h   a b u t s   c y l i n d e r   6 6 .  

As  b e s t   shown  in  F i g u r e   1,  p a s s a g e w a y   1 3 0  

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

p a i r   of  g r o o v e s   or  c h a n n e l s   134  f o r m e d   on  e i t h e r   s i d e  

of  v a n e   s l o t   82  in  t h e   w a l l   of   c y l i n d e r   66.  C h a n n e l s  

134  a r e   l o c a t e d   c l o s e r   to   b o r e   92  t h a n   to   t h e   o u t s i d e  

w a l l   135  of  c y l i n d e r   66.  O i l   w i l l   be  s u p p l i e d   a t  

p o s i t i v e   p r e s s u r e   to   o i l   c h a n n e l s   134  and  w i l l   f i l l  

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

a l l o w i n g   vane   84  to   be  w e l l   l u b r i c a t e d .   C h a n n e l s   1 3 4  

a r e   a d j a c e n t   to   and  h a v e   one  s i d e   c o m p l e t e l y   open  t o  

s l o t   82.  The  c o l u m n   of  o i l   in   c h a n n e l s   134  s u r r o u n d i n g  

t h e   vane   w i l l   p r e v e n t   r e f r i g e r a n t   gas   u n d e r   d i s c h a r g e  

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

t h r o u g h   vane   s l o t   82  s i n c e   t h e   o i l   in  c h a n n e l s   134  



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

8 4 .  

By  r e f e r r i n g   to   F i g u r e   7  an  e n l a r g e d   b r o k e n - a w a y  

s e c t i o n a l   v i e w   o f   one  of  t h e   o i l   c h a n n e l s   as  v i e w e d  

f r o m   l i n e   7-7  in   F i g u r e   2  can  be  s e e n .   In  c r o s s  

s e c t i o n   o i l   c h a n n e l s   134  in   t h e   c y l i n d e r   w a l l   o f  

c y l i n d e r   36  a r e   s e m i c i r c u l a r   as  b e s t   shown  in  F i g u r e s  

2  and  7.  The  c h a n n e l s   or  g r o o v e s   134  a r e   l o c a t e d  

a d j a c e n t   s l o t s   82  and  a r e   open   to   t h e   s l o t   on  o n e  

s i d e   a l o n g   t h e i r   e n t i r e   a x i s .   O i l   can   t h e r e f o r e  

f r e e l y   c o n t a c t   b o t h   s i d e s   of  v a n e   84.   F i g u r e   7  a l s o  

s h o w s   s p r i n g   p o c k e t   90  and  p l a n a r   p o r t i o n   60  of  l o w e r  

b e a r i n g   56  w h i c h   has   a  p a s s a g e w a y   128  t h e r e i n   f r o m  

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

130 .   I t   c an   be  s e e n   t h a t   o i l   w i l l   f l o w   u p w a r d l y   f r o m  

p a s s a g e   130  p a s t   r e l i e f   132  d i r e c t l y   i n t o   t h e   o i l  

c h a n n e l s   134  f r o m   w h e r e   t h e   o i l   136  w i l l   e x i t   o n t o  

t h e   t o p   o f   c y l i n d e r   66  as  shown  i n t o   t h e   r e l i e f  

p o r t i o n   138  of   m a i n   b e a r i n g   46.   The  i n n e r   w a l l   o f  

c y l i n d e r   66  d e f i n i n g   t h e   b o r e   92  i s   a l s o   shown  a t  

140 .   By  p l a c i n g   c h a n n e l s   134  c l o s e r   to   b o r e   92  t h a n  

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

l u b r i c a t e s   t h e   v a n e   p o r t i o n   a d j a c e n t   to   t he   b o r e   a n d ,  

t h e r e f o r e ,   s u p p l i e s   o i l   a t   t h e   p o i n t   of   h e a v i e s t  

l o a d .   S i n c e   t h e   r e f r i g e r a n t   t e n d s   to   l e a k   f rom  t h e  

h i g h   p r e s s u r e   p o r t i o n   of   t h e   h o u s i n g   i n t o   t h e   l o w  

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

t h e   c h a n n e l s   c l o s e l y   a d j a c e n t   t h e   b o r e   is   d e s i r a b l e  

t o   m a i n t a i n   an  a d e q u a t e   o i l   s e a l   in   t h e   l e a k a g e  

c l e a r a n c e .   O i l   c h a n n e l s   134  a r e   s u b s t a n t i a l l y   p e r p e n -  
d i c u l a r   t o   t h e   d i r e c t i o n   of   m o v e m e n t   of   vane   8 2 .  

From  r e l i e f   138  t h e   o i l   w i l l   f l o w   o u t w a r d l y   and  d r i p  



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

56  back   i n t o   t h e   sump  1 2 0 .  

What  has   t h e r e f o r e   been   d i s c l o s e d   i s   a  r o t a r y  
h e r m e t i c   c o m p r e s s o r   w h e r e i n   o i l   i s   popped  f rom  an  o i l  

sump  and  c o n d u c t e d   by  p o s i t i v e   p r e s s u r e   t h r o u g h   a  

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

a x i a l l y   i n t o   a  p a i r   of  o i l   c h a n n e l s   formed  a d j a c e n t  

the   vane   s l o t .   The  o i l   c h a n n e l s   w i l l   be  c o n t i n u o u s l y  

f i l l e d   w i t h   o i l   u n d e r   t he   p o s i t i v e   p r e s s u r e   f rom  t h e  

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

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

p r e v e n t   r e f r i g e r a n t   gas   f rom  l e a k i n g   p a s t   t he   v a n e .  

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

a t u r e   w i l l   be  m i n i m i z e d .   The  c o m b i n a t i o n   of  p r o p e r  
l u b r i c a t i o n   u n d e r   p o s i t i v e   p r e s s u r e   and  h y d r a u l i c  

s e a l i n g   i n c r e a s e s   t h e   e f f i c i e n c y   of  the  c o m p r e s s o r  
b e c a u s e   of  a  r e d u c t i o n   in  l e a k a g e   and  the   r e d u c t i o n  

in  t he   h e a t   e x c h a n g e   w h i c h   t a k e s   p l a c e   in  t he   c o m -  

p r e s s o r .  
Whi le   t h i s   i n v e n t i o n   has   been  d e s c r i b e d   a s  

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

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

t i o n   i s   t h e r e f o r e   i n t e n d e d   to   cove r   any  v a r i a t i o n s ,  

u s e s ,   or  a d a p t a t i o n s   of  t he   i n v e n t i o n   f o l l o w i n g   t h e  

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

t u r e s   from  t h e   p r e s e n t   d i s c l o s u r e   as  come  w i t h i n  

known  or  c u s t o m a r y   p r a c t i c e   in  t he   a r t   to   wh ich   t h i s  

i n v e n t i o n   p e r t a i n s   and  f a l l   w i t h i n   the  l i m i t s   of  t h e  

a p p e n d e d   c l a i m s .  



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

( 1 0 ) ,   a  c r a n k s h a f t   (26)  r o t a t a b l y   j o u r n a l l e d   in   a  

b e a r i n g   (46)  and   a  s l i d i n g   v a n e   ( 8 4 ) ,   s a i d   v a n e   ( 8 4 )  

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

means   f o r   l u b r i c a t i n g   s a i d   v a n e   c o m p r i s i n g :   an  o i l  

sump  (120)  l o c a t e d   in   a  l o w e r   p o r t i o n   (16)  o f   s a i d  

h o u s i n g   ( 1 0 ) ;   o i l   p u m p i n g   means   (116)  c o m m u n i c a t i n g  

w i t h   s a i d   sump  (120)   f o r   p u m p i n g   o i l   u p w a r d l y   f r o m  

s a i d   sump;  c h a r a c t e r i z e d   by  means   (128)  f o r  

c o n d u c t i n g   o i l   f r o m   s a i d   o i l   p u m p i n g   m e a n s   ( 1 1 6 )  

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

t h r o u g h   a  l u b r i c a t i o n   p a s s a g e   means   (134)  l o c a t e d  

a d j a c e n t   and  c o n t i g u o u s   to   s a i d   vane   (84)  f o r  

l u b r i c a t i n g   t h e   s l i d i n g   s u r f a c e s   of  s a i d   v a n e   ( 8 4 ) .  

2.  The  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   by  a  c y l i n d e r   ( 6 6 ) ,   s a i d   v a n e   ( 8 4 )  

b e i n g   s l i d a b l y   r e c e i v e d   in   a  vane   s l o t   (82)  in   a  w a l l  

of  s a i d   c y l i n d e r   ( 6 6 ) ,   s a i d   l u b r i c a t i o n   p a s s a g e   m e a n s  

c o m p r i s i n g   a  p a i r   o f   r e c e s s e s   (134)  l o c a t e d   in   s a i d  

c y l i n d e r   w a l l   on  o p p o s i t e   s i d e s   of  s a i d   s l o t ,   s a i d  

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

to   s a i d   v a n e   s l o t .  

3.  The  l u b r i c a t i o n   means   of  C l a i m   2 

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

means   (134)   h a v i n g   a  s e m i - c i r c u l a r   c r o s s   s e c t i o n ,  

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

t h e i r   e n t i r e   l e n g t h   to   s a i d   vane   s l o t .  

4.  The  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 

c h a r a c t e r i z e d   by  s a i d   c y l i n d e r   i n c l u d i n g   a  b o r e   ( 9 2 )  

and  s a i d   v a n e   s l o t   (82)  c o m m u n i c a t i n g   w i t h   s a i d   b o r e  

( 9 2 ) ,   s a i d   r e c e s s e s   (134)  b e i n g   l o c a t e d   i n t e r m e d i a t e  



s a i d   b o r e   and  t h e   o u t s i d e   w a l l   (135)  of   s a i d   c y l i n d e r  

and  c l o s e r   to   s a i d   b o r e   t h e n   s a i d   o u t s i d e   w a l l .  

5.  The  l u b r i c a t i o n   means   of   C l a i m   1 

c h a r a c t e r i z e d   by  s a i d   o i l   p u m p i n g   means   c o m p r i s i n g   a n  

a x i a l   p a s s a g e w a y   (116)  in   s a i d   c r a n k s h a f t   ( 2 6 ) ,   s a i d  

p a s s a g e w a y   c o m m u n i c a t i n g   w i t h   s a i d   o i l   sump  ( 1 2 0 ) .  

6.  The  l u b r i c a t i o n   means   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   by  s a i d   o i l   c o n d u c t i n g   means   c o m p r i s i n g  

a  r a d i a l   p a s s a g e w a y   means   in   s a i d   b e a r i n g   f o r  

c o n d u c t i n g   o i l   f r om  s a i d   pump  to   s a i d   l u b r i c a t i o n  

p a s s a g e s .  
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