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A  scroll  type  fluid  compressor  unit  having  an  orbiting 
scroll  member  and  a  fixed  scroll  member  which  form  at  least 
one  sealed  off  fluid  pocket  therebetween  for  fluid  compres- 
sion.  Each  spiral  element  (232  [242])  of  each  scroll  member 
(23  [24])  is  provided  with  a  sealing  element  which  is  loosely 
fitted  in  a  groove  (35)  formed  in  an  axial  end  surface  of  the 
spiral  element  During  the  operation,  the  compressed  pres- 
sure  fluid  flows  into  the  groove  to  urge  the  sealing  element 
towards  the  end  plate  of  the  opposing  scroll  member  and  to 
the  side  wall  of  the  groove,  so  that  an  axial  sealing  between 
the  spiral  element  and  the  opposing  end  plate  is  obtained. 

The  groove  may  be  constituted  by  an  upper  portion  hav- 
ing  a  relatively  wide  opening  and  a  lower  portion  having  a  rela- 
tively  narrow  opening,  and  the  sealing  element  is  loosely  fit- 
ted  into  the  upper  portion  of  the  groove  so  that  the  hollow 
portion  in  which  the  compressed  pressure  fluid  is  introduced 
is  readily  formed 



This  i nven t ion   r e l a t e s   to  s c r o l l   type  f lu id   c o m p r e s s o r  

u n i t s .  

A  s c r o l l   type  appara tus   has  been  well  known  in  the  p r i o r  

art   as  d i s c l o s e d   in,  for  example,  U.S.  Pa ten t   No.  8 0 1 , 1 8 2 ,  

and  o the r s ,   which  comprises  two  s c r o l l   members  each  h a v i n g  

an  end  p l a t e   and  a  s p i r o i d a l   or  i n v o l u t e   s p i r a l   e l e m e n t .  

These  s c r o l l   members  are  so  main ta ined   a n g u l a r l y   and  r a d i a l l y  

o f f s e t   that   t he i r   s p i r a l   elements  i n t e r f i t   to  make  a  p l u r a l i t y  

of  l ine  con t ac t s   between  t he i r   s p i r a l   curved  s u r f a c e s ,   t h e r e b y  

to  seal  off  and  def ine   at  l e a s t   one  f lu id   pocket .   The  r e l a t i v e  

o r b i t a l   motion  of  these  s c r o l l   members  s h i f t s   the  l ine  c o n t a c t s  

along  the  s p i r a l   curved  su r faces   and,  t h e r e f o r e ,   the  volume 

of  the  f l u id   pocket  i n c r e a s e s   or  dec reases   in  dependence  on  t h e  

d i r e c t i o n   of  the  o r b i t a l   motion.  There fo re ,   a  s c r o l l   t ype  

appara tus   is  s u i t a b l e   for  handl ing   f l u i d s   or  for  c o m p r e s s i n g ,  

expanding  or  pumping  them. 

In  comparison  with  c o n v e n t i o n a l   compressors   of  t h e  

p i s ton   type,  a  s c r o l l   type  compressor  has  some  advantages   such 

as  less  number  of  p a r t s ,   cont inuous   compression  of  f l u id   and 

o the r s .   But,  there  have  been  s eve ra l   problems;  p r i m a r i l y  



sea l ing   of  the  f l u i d   pocket ,   and  o t h e r s .  

In  order  to  r e so lve   such  s ea l ing   problem,  U.S.  P a t e n t  

No.  3 ,924,977  d i s c l o s e s   to  n o n - r o t a t a b l y   support   a  f i x e d  

s c r o l l   member  wi th in   the  compressor   housing  in  the  a x i a l l y  

f l o a t i n g   c o n d i t i o n .   A  high  p r e s s u r e   f l u id   is  i n t roduced   to  

the  back  of  the  f ixed  s c r o l l   member  and,  thereby ,   urge  t h e  

f ixed  s c r o l l   member  to  the  o r b i t i n g   s c r o l l   member  to  e s t a b l i s h  

a  s u f f i c i e n t   ax ia l   s e a l i n g .  

In  this   a r rangement ,   s ince  the  f ixed  s c r o l l   member  i s  

suppor ted   in  the  ax ia l   f l o a t i n g   c o n d i t i o n ,   the  suppor t   of  t h e  

f i x e d - s c r o l l   member  is  i n s u f f i c i e n t   so  tha t   the  o r b i t i n g   s c r o l l  

member-tends  to  d e f l e c t   by  the  o r b i t a l   motion  of  the  o r b i t i n g  

s c r o l l   member.  The re fo re ,   the  f l u i d   compression  tends  to  be 

performed  i m p e r f e c t l y .   In  order  to  avoid  such  d i s a d v a n t a g e ,   t h e  

p r e s s u r e   of  the  i n t roduced   high  p r e s su re   f l u id   must  be  i n c r e a s e d  

and  the  c l e a r a n c e   between  r a d i a l   suppor t ing   pa r t s   must  be  made 

as  small  as  p o s s i b l e .   But  i t   r e q u i r e s   high  accuracy  of  work ing  

pa r t s   to  minimize  the  c l e a r a n c e .   While  the  i nc rea se   of  t h e  

p r e s s u r e   of  the  i n t roduced   f l u i d   r e s u l t s   to  the  i n c r e a s e d  

con tac t   p r e s s u r e   between  both  s c r o l l   members  which  i n j u r e s   s c r o l l  

members.  

Another  method  for  s t r e n g t h e n i n g   the  axia l   s ea l ing   o f  

f l u id   pockets   is  to  use  s ea l i ng   elements  which  are  mounted  i n  

the  ax ia l   end  su r f aces   of  s p i r a l   e lements ,   as  d i s c l o s e d   in  U.S.  

Pa ten t   No.  3 ,994 ,635 .   The  s ea l ing   element  is  urged  towards  



the  opposing  c i r c u l a r   p l a t e   by  the  use  of  the  e l a s t i c   e l e m e n t  

such  as  spr ing .   In  this   a r rangement ,   since  the  c o n s t r u c t i o n  

for  urging  the  s ea l ing   element  is  complex,  i t   is  d i f f i c u l t   t o  

ob ta in   the  des i r ed   s ea l ing   f o r c e .  

According  to  the  p r e s e n t   i n v e n t i o n   there  is  p r o v i d e d  

a  s c r o l l   type  f lu id   compressor  uni t   i nc lud ing   a  c o m p r e s s o r  

housing  having  a  f l u id   i n l e t   port   and  f lu id   o u t l e t   por t ,   a 

f i r s t   s c r o l l   member  d isposed  wi th in   said  compressor  h o u s i n g  

and  having  f i r s t   end  p l a t e   means  to  which  f i r s t   wrap  means  a r e  

a f f i x e d ,   a  second  s c r o l l   member  d isposed  wi th in   said  compres so r  

housing  and  having  second  end  p l a t e   means  to  which  second  wrap 

means  are  a f f i x e d ,   said  f i r s t   and  second  s c r o l l   members  b e i n g  

superposed  with  said  f i r s t   and  second  wrap  means  i n t e r f i t t i n g ,  

at  a  p r ede t e rmined   angular   r e l a t i o n s h i p ,   and  having  a  p l u r a l i t y  

of  l ine  con t ac t s   so  as  to  def ine   at  l e a s t   one  sealed  off  f l u id   p o c k e t  

which  moves  with  a  r e d u c t i o n   in  volume  the reo f   upon  r e l a t i v e  

o r b i t a l   motion  of  said  f i r s t   and  second  s c r o l l   members,  t h e r e b y  

to  compress  f l u id   in  the  pocket ,   and  d r iv ing   means  for  c a u s i n g  

the  r e l a t i v e   o r b i t a l   motion  of  said  f i r s t   and  second  s c r o l l  

members,  wherein  each  of  said  f i r s t   and  second  wrap  means  i s  

provided  with  a  groove  which  is  formed  in  the  ax ia l   end  s u r f a c e  

the reo f   to  t race   the  s p i r a l   curve  of  said  wrap  means,  and  s e a l i n g  

element  means  are  loose ly   f i t t e d   in  said  groove  and  shor t   of  t h e  

bottom  su r face   of  said  groove,  whereby  the  compressed  f l u i d  

flows  into  said  groove  to  urge  said  s ea l ing   element  means  to  



a d j a c e n t   ones  of  said  f i r s t   and  second  end  p l a t e   means  and 

to  the  side  wall  of  said  groove  to  make  a  s ea l ing   c o n t a c t  

t h e r e b e t w e e n .  

One  embodiment  of  the  i n v e n t i o n  i s   a  s c r o l l   type  f l u i d  

compressor   un i t   wherein  a  s u f f i c i e n t   compressive  e f f e c t   i s  

ob ta ined   to  e f f e c t   an  ax ia l   s ea l ing   of  the  f l u id   c o m p r e s s i n g  

pocket   or  pocke t s ,   the  un i t   having  a  simple  c o n s t r u c t i o n ,   a 

simple  p r o d u c t i o n   method,  and  being  of  low  c o s t .  

In  this   embodiment,  a  s ea l i ng   element  is  mounted  i n  

the  ax ia l   end  su r face   of  each  s p i r a l   element.   The  s e a l i n g  

element  is  urged  onto  the  c i r c u l a r   end  p l a t e   of  the  o p p o s i n g  

s c r o l l   member  by  the  compressed  high  p r e s su re   f l u id   in  the  f l u i d  

pocket   between  the  s c r o l l   members.  Each  sea l ing   element  is  l o o s e l y  

f i t t e d   into  a  groove  formed  in  an  ax ia l   end  su r face   of  t h e  

a s s o c i a t e d   s p i r a l   element.   The  compressed  f lu id   flows  into  t h e  

groove  from  ad j acen t   f l u id   pockets   through  the  gap  be tween  

the  s ea l i ng   element  and  the  side  wal ls   of  the  groove  so  as  to  

urge  the  s ea l i ng   element  towards  the  opposing  c i r c u l a r   end 

p l a t e   of  each  s c r o l l   member  and  to  one  of  the  side  wal ls   o f  

the  groove.  Accord ing ly ,   the  ax ia l   s ea l i ng   between  the  c i r c u l a r  

end  p l a t e   of  each  s c r o l l   member  and  the  s p i r a l   element  of  each  

s c r o l l   member  is  e s t a b l i s h e d   with  a  simple  c o n s t r u c t i o n .  

The  groove  may  be  c o n s t i t u t e d   by  an  upper  p o r t i o n   h a v i n g  

a  r e l a t i v e l y   wide  opening  and  a  lower  po r t i on   having  a  r e l a t i v e l y  

narrow  opening.   The  s ea l ing   element  is  loose ly   f i t t e d   i n t o  



the  upper  p o r t i o n ,   and,  t h e r f o r e ,   a  hollow  po r t i on   can  be 

r e a d i l y   formed  between  the  s ea l ing   element  and  the  bottom  o f  

the  groove.  The  compressed  f l u id   flows  into  the  hollow  p o r t i o n  

to  urge  the  s ea l ing   element  towards  the  opposing  c i r c u l a r   end 

p l a t e .  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d ,   by  way  of  example ,  

with  r e f e r e n c e   to  the  accompanying  drawings,   in  w h i c h : -  

Figs.   1a-1d  are  views  for  i l l u s t r a t i n g   the  p r i n c i p l e  

of  the  o p e r a t i o n   of  the  s c r o l l   type  c o m p r e s s o r ;  

Fig.  2  is  a  v e r t i c a l   s e c t i o n a l   view  of  a  compres so r  

uni t   of  an  embodiment  of  this   i n v e n t i o n ;  

Fig.  3  is  a  p e r s p e c t i v e   view  of  each  s c r o l l   member 

according   to  the  embodiment  of  this   i n v e n t i o n ;  



F i g .   4a  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   a  l i n e  

I V - I V   i n   F i g .   3 ;  

' F i g .   4b  i s   a  s e c t i o n a l   v i e w   s i m i l a r   to  F i g .   4 a  

of  a n o t h e r   e m b o d i m e n t ;  

F i g .   5  i s   a  s e c t i o n a l   v i e w   f o r   i l l u s t r a t i n g  

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

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

e m b o d i m e n t   i n   F i g .   2;  a n d  

F i g .   7  i s   a  d i s a s s e m b l e d   p e r s p e c t i v e   v i e w   o f  

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

F i g .   2 .  

D e t a i l e d  D e s c r i p t i o n  o f  P r e f e r r e d  E m b o d i m e n t s  

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

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

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

to   F i g s .   l a - l d .  

When  two  s p i r a l   e l e m e n t s   or   wrap   means   1  a n d  

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

one  a n o t h e r ,   s p a c e s   or  f l u i d   p o c k e t s   3  ( d o t t e d   r e g i o n s )  

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

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

shown   i n   t h e   f i g u r e s .   When  s p i r a l   e l e m e n t   1  i s   n o w  

so  moved  i n   r e l a t i o n   to  t h e   o t h e r   s p i r a l   e l e m e n t   2  t h a t  

t h e   c e n t e r   0'   of  s p i r a l   e l e m e n t   1  r e v o l v e s   a r o u n d   t h e  

c e n t e r  0   of  s p i r a l   e l e m e n t   2  w i t h   a  r a d i u s   of  0 - 0 '   w h i l e  

p r e v e n t i n g   t h e   r o t a t i o n   of  s p i r a l   e l e m e n t   1,  f l u i d   p o c k e t s  

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

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



p o c k e t   3  b e i n g   g r a d u a l l y   r e d u c e d ,   as  shown  i n   F i g s .  

l a - l d .   T h e r e f o r e ,   t h e   f l u i d   in   e a c h   p o c k e t   i s   c o m p r e s s e d .  

'  In  t h e   s t a t u s   of  r e v o l u t i o n   of  360°   a n g l e   a s  

shown  in   F i g .   l a ,   b o t h   p o c k e t s   3  a r e   d i s p o s e d   a t   a  c e n t r a l  

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

p o c k e t ,   and  t he   v o l u m e   of  t h e   c o n n e c t e d   s i n g l e   p o c k e t  

i s   f u r t h e r   r e d u c e d   b y  f u r t h e r   r e v o l u t i o n   of  e v e r y   9 0 °  

a n g l e   as  shown  i n   F i g s .   l b ,   lc   and  l d ,   and  i s   s u b s t a n t i a l l y  

z e r o   i n   t he   s t a t u s   of  F i g .   l d .   In  t h e   c o u r s e ,   o u t e r  

s p a c e s   w h i c h   open   i n   t h e   s t a t u s   of  F i g .   l b   c h a n g e   a s  

shown  i n   F i g s .   l c ,   ld   and  l a ,   to  fo rm  new  s e a l e d   o f f  

p o c k e t s   i n   w h i c h   f l u i d   i s   n e w l y   e n c l o s e d .  

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

a t ,   and  s e a l e d   t o ,   a x i a l   o p p o s i t e   e n d s   of  s p i r a l   e l e m e n t s  

1  and  2,  r e s p e c t i v e l y ,   and  i f   one  of  t h e   c i r c u l a r   p l a t e s  

i s   p r o v i d e d   w i t h   a  d i s c h a r g e   p o r t   4  a t   t he   c e n t e r   t h e r e o f  

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

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

d i s c h a r g e   p o r t   4  a f t e r   c o m p r e s s e d .  

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

t h a t   e a c h   f l u i d   p o c k e t   i s   s u f f i c i e n t l y   s e a l e d .  

B r i e f l y   s t a t e d ,   t h i s   i n v e n t i o n   a t t e m p t s   to  u r g e  

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

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

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

a x i a l   s e a l i n g .  

R e f e r r i n g   to  F i g .   2,  a  r e f r i g e r a n t   c o m p r e s s o r  

u n i t   10  of  an  e m b o d i m e n t   shown  i n c l u d e s   a  c o m p r e s s o r  



h o u s i n g   c o m p r i s i n g   a  f r o n t   end  p l a t e   11,  a  r e a r   e n d  

p l a t e   12  and  a  c y l i n d r i c a l   body   13  c o n n e c t i n g   b e t w e e n  

t h o s e   end  p l a t e s .   F r o n t   end  p l a t e   11  i s   shown  f o r m e d  

i n t e g r a l l y   w i t h   c y l i n d r i c a l   body   13.   The  c o m p r e s s o r  

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

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

i n l e t   p o r t   124  and  a  f l u i d   o u t l e t   p o r t   ( n o t   s h o w n )   f o r m e d  

in   r e a r   end  p l a t e   12 .   A  d r i v e   s h a f t   15  i s   r o t a t a b l y  

s u p p o r t e d   by  a  r a d i a l   n e e d l e   b e a r i n g   14  i n   f r o n t   e n d  

p l a t e   11 .   F r o n t   end  p l a t e   11  has   a  s l e e v e   p o r t i o n   1 6  

p r o j e c t i n g   on  t h e   f r o n t   s u r f a c e   t h e r e o f   and  s u r r o u n d i n g  

d r i v e  s h a f t   15  to  d e f i n e   a  s h a f t   s e a l   c a v i t y   18.   W i t h i n  

s h a f t - s e a l   c a v i t y   18,  a  s h a f t   s e a l   a s s e m b l y   17  i s   a s s e m b l e d  

on  d r i v e   s h a f t   15.   D r i v e   s h a f t   15  i s   d r i v e n   by  an  e x t e r n a l  

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

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

w i t h   d r i v e   s h a f t   15  and  b e l t   means   c o n n e c t i n g   b e t w e e n  

t h e   p u l l e y   and  t h e   e x t e r n a l   d r i v e   p o w e r   s o u r c e .   A  d i s k  

r o t o r   20  i s   f i x e d l y   m o u n t e d   on  an  i n n e r   end  of  d r i v e  

s h a f t   15  and  i s   b o r n   on  t h e   i n n e r   s u r f a c e   of  f r o n t   e n d  

p l a t e   11  t h r o u g h   a  t h r u s t   n e e d l e   b e a r i n g   21  w h i c h   i s  

d i s p o s e d   c o n c e n t r i c   w i t h   d r i v e   s h a f t   15.   R o t o r   20  i s  

shown  f o r m e d   i n t e g r a l   w i t h   d r i v e   s h a f t . 1 5   i n  t h e   s h o w n  

e m b o d i m e n t .   R o t o r   20  i s   p r o v i d e d   w i t h   a  b a l a n c e   w e i g h t  

20a  and  b a l a n c e   h o l e   20b  to   c o m p e n s a t e   t h e   d y n a m i c  

u n b a l a n c e   as  shown  i n   F i g .   6.  D i s k   r o t o r   20  i s   a l s o  

p r o v i d e d   w i t h   a  d r i v e   p i n   22  p r o j e c t i n g   on  t h e   r e a r  

end  s u r f a c e   t h e r e o f .   D r i v e   p i n   22  i s   r a d i a l l y   o f f s e t  



f rom  d r i v e   s h a f t   15  by  a  p r e d e t e r m i n e d   l e n g t h .  

R e f e r e n c e   n u m e r a l s   23  and  24  r e p r e s e n t   a  p a i r  

of  i n t e r f i t t i n g   o r b i t i n g   and  f i x e d   s c r o l l   m e m b e r s .  

O r b i t i n g   s c r o l l   member   23  i n c l u d e s   an  end  c i r c u l a r   p l a t e  

231  and  a  wrap   means   or  s p i r a l   e l e m e n t   232  a f f i x e d   o n t o  

one  end  s u r f a c e   of  c i r c u l a r   p l a t e   231 .   C i r c u l a r   p l a t e  

231  i s   p r o v i d e d   w i t h   a  b o s s   233  p r o j e c t i n g   on  t h e   o t h e r  

end  s u r f a c e   t h e r e o f .   D r i v e   p i n   22  i s   f i t t e d   i n t o   b o s s  

233  w i t h   a  b u s h   25  and  a  r a d i a l   n e e d l e   b e a r i n g   26  t h e r e b e t -  

ween,   so  t h a t   o r b i t i n g   s c r o l l   member   23  i s   r o t a t a b l y  

s u p p o r t e d   on  d r i v e   p i n   2 2 .  

A  h o l l o w   member   27  h a v i n g   a  r a d i a l   f l a n g e   2 7 1  

i s   f i t t e d   o n t o   b o s s   233  n o n - r o t a t a b l y   by  means   of  k e y  

and  k e y w a y   c o n n e c t i o n .   R a d i a l   f l a n g e   271  i s   s u p p o r t e d  

on  t he   r e a r   end  s u r f a c e   of  d i s k   r o t o r   20  by  a  t h r u s t  

n e e d l e   b e a r i n g   28  w h i c h   i s   d i s p o s e d   c o n c e n t r i c   w i t h  

d r i v e   p i n   22.  The  a x i a l   l e n g t h   of  h o l l o w   member   2 7  

i s   e q u a l   t o ,   or  more  t h a n ,   t h e   a x i a l   l e n g t h   of  b o s s  

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

23  i s   s u p p o r t e d   on  f r o n t   end  p l a t e   11  t h r o u g h   d i s k   r o t o r  

20.  T h e r e f o r e ,   t h e   r o t a t i o n   of  d r i v e   s h a f t   15  e f f e c t s  

t h e   o r b i t a l   m o t i o n   of  o r b i t i n g   s c r o l l   member   23  t o g e t h e r  

w i t h   h o l l o w   member   27.  N a m e l y ,   o r b i t i n g   s c r o l l   m e m b e r  

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

d r i v e   s h a f t   15  and  d r i v e   p i n   2 2 .  

Means   29  f o r   p r e v e n t i n g   o r b i t i n g   s c r o l l   m e m b e r  

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

b e t w e e n   c i r c u l a r   p l a t e   231  of  o r b i t i n g   s c r o l l   m e m b e r  



23  and  r a d i a l   f l a n g e   271  of  h o l l o w   member   2 7 .  

R e f e r r i n g   to   F i g s .   2  and  7,  r o t a t i o n   p r e v e n t i n g  

m e a n s   2'9  w i l l   be  d e s c r i b e d .   O r b i t i n g   s c r o l l   m e m b e r  

23  i s   p r o v i d e d   w i t h   a  p a i r   of  k e y w a y s   234a   and  2 3 4 b  

on  t h e   f r o n t   end  s u r f a c e   of  c i r c u l a r   p l a t e   231  w h i c h  

a r e   f o r m e d   a t   b o t h   s i d e s   of  b o s s   233  a l o n g   a  d i a m e t e r .  

An  O ldham  r i n g   30  i s   d i s p o s e d   a r o u n d   a  c y l i n d r i c a l   p o r t i o n  

272  of  h o l l o w   member   27.  O ldham  r i n g   30  i s   p r o v i d e d  

w i t h   a  f i r s t   p a i r   of  k e y s   30a  and  30b  on  t h e   s u r f a c e  

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

231,   w h i c h   a r e   r e c e i v e d   i n   k e y w a y s   234a   and  234b .   O l d h a m  

r i n g   30  i s   a l s o   p r o v i d e d   w i t h   a  s e c o n d   p a i r   of   k e y s  

30c  and   30d  on  i t s   o p p o s i t e   s u r f a c e .   Keys  30c  and  3 0 d  

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

a l o n g   w h i c h   k e y s   30a  and  30b  a r e   a r r a n g e d .   An  a n n u l a r  

p l a t e   31  i s   d i s p o s e d   a r o u n d   c y l i n d r i c a l   p o r t i o n   2 7 2  

of  h o l l o w   member   27  and  b e t w e e n   r a d i a l   f l a n g e   271  a n d  

Oldham  r i n g   30,  and  i s   n o n - r o t a t a b l y   s e c u r e d   to  t h e  

i n n e r   s u r f a c e   of  c y l i n d r i c a l   body   13  by  key   means   3 2 .  

A n n u l a r   p l a t e   31  i s   p r o v i d e d   w i t h   a  p a i r   of  k e y w a y s  

31a  and  31b  on  t h e   s u r f a c e   o p p o s i t e   to  O ldham  r i n g   3 0  

f o r   r e c e i v i n g   k e y s   30c  and  30d.   T h e r e f o r e ,   O ldham  r i n g  

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

k e y s   30c  and  30d  by  k e y w a y s   31a  and  31b  bu t   i s   p r e v e n t e d  

f r o m   r o t a t i o n .   And  o r b i t i n g   s c r o l l   member   23  i s   s l i d a b l e  

i n   t h e   o t h e r   r a d i a l   d i r e c t i o n   by  t h e   g u i d e   of  k e y s   3 0 a  

and   30b  by  k e y w a y s   234a   and  234b ,   bu t   i s   p r e v e n t e d   f r o m  

r o t a t i o n .   A c c o r d i n g l y ,   o r b i t i n g   s c r o l l   member   23  i s  



p r e v e n t e d   f r o m   r o t a t i o n ,   bu t   i s   p e r m i t t e d   to  move  i n  

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

T h e r e f o r e ,   s i n c e   o r b i t i n g   s c r o l l   member   23  i s   p e r m i t t e d  

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

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

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

e c c e n t r i c   m o v e m e n t   of  d r i v e   p i n   22  by  t h e   r o t a t i o n   o f  

d r i v e   s h a f t   1 5 .  

The  o t h e r   f i x e d   s c r o l l   member   24  a l s o   c o m p r i s e s  

an  end  c i r c u l a r   p l a t e   241  and   a  wrap  means   or  s p i r a l  

e l e m e n t   242  a f f i x e d   on  one  end  s u r f a c e   of  t h e   c i r c u l a r  

p l a t e .   C i r c u l a r   p l a t e   241  i s   p r o v i d e d   w i t h  a   h o l e   2 4 3  

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

s p i r a l   e l e m e n t   242.   Hole   243  i s   c o r r e s p o n d i n g   to  d i s c h a r g e  

p o r t   4  i n   F i g .   l a .  

C i r c u l a r   p l a t e   241  i s   i n t e r p o s e d   b e t w e e n   r e a r  

end  p l a t e   12  and  c y l i n d r i c a l   p o r t i o n   13,  and  i s   s e c u r e d  

t h e r e t o   by  b o l t   means   3 3 .  

R e a r   end  p l a t e   12  i s   p r o v i d e d   w i t h   an  a n n u l a r  

p r o j e c t i o n   121  on  i t s   i n n e r   s u r f a c e   to  p a r t i t i o n   a  s u c t i o n  

c h a m b e r   122  and  a  d i s c h a r g e   c h a m b e r   123 .   The  a x i a l  

p r o j e c t i n g   end  s u r f a c e   of  a n n u l a r   p r o j e c t i o n   121  i s  

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

p l a t e   241  of  f i x e d   s c r o l l   member   24  a r o u n d   d i s c h a r g e  

p o r t   243,   so  t h a t   d i s c h a r g e   p o r t   243  c o n n e c t s   w i t h   d i s c h a r g e  

c h a m b e r   123 .   W i t h i n   d i s c h a r g e   c h a m b e r   123 ,   a  c h e c k  

v a l v e   34  i s   d i s p o s e d   to  c l o s e   d i s c h a r g e   p o r t   243.   S u c t i o n  

c h a m b e r   122  and  d i s c h a r g e   c h a m b e r   123  a r e   c o n n e c t e d  



to  i n l e t   p o r t   124  and  t h e   o u t l e t   p o r t   ( n o t   s h o w n ) ,   r e s p e c -  

t i v e l y .  

' R e f e r r i n g   to  F i g s .   2 - 5 ,   e a c h   s p i r a l   e l e m e n t  

of   232  and  242  i s   p r o v i d e d   w i t h   a  g r o o v e   35  f o r m e d   i n  

i t s   a x i a l   end  s u r f a c e   to  t r a c e   t h e   s p i r a l   c u r v e .   G r o o v e  

35  e x t e n d s   f r o m   t h e   i n n e r   end  of  e a c h   s p i r a l   e l e m e n t  

to  i t s   t e r m i n a l   end  p o r t i o n   bu t   s h o r t   of  t h e   t e r m i n a l  

end ,   as  shown  i n   F i g .   3 .  

In   g r o o v e   35,  a  s e a l i n g   e l e m e n t   36  of  h e a t   r e s i s t a n t  

m a t e r i a l s ,   f o r   e x a m p l e ,   p o l y t e t r a f l u o r o e t h y l e n e   i s   l o o s e l y  

f i t t e d ,   to   r e m a i n   a  h o l l o w   p o r t i o n   and  a d j a c e n t   t h e  

b o t t o m   s u r f a c e   of  t h e   g r o o v e ,   as   shown  i n   F i g .   4 a .  

T h u s ,   t h e   h o l l o w   p o r t i o n   i s   c o n n e c t e d   w i t h   a d j a c e n t  

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

s c r o l l   m e m b e r s   23  and  24  t h r o u g h   a  gap  b e t w e e n   o p p o s i n g  

c i r c u l a r   p l a t e   and  t h e   a x i a l   end  of  t h e   s p i r a l   e l e m e n t  

and  a  gap  b e t w e e n   t h e   s e a l i n g   e l e m e n t   and  t h e   s i d e   w a l l s  

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

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

p o r t i o n   to  u r g e   s e a l i n g   e l e m e n t   36  to   t h e   o p p o s i t e   c i r c u l a r  

p l a t e   231  and  241,   so  t h a t   t h e   s e a l   b e t w e e n   t h e   s p i r a l  

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

R e f e r r i n g   to  F i g .   5,  c o n s i d e r i n g   a d j a c e n t  

f l u i d   p o c k e t s   3  and  3'  i n t e r p o s i n g   s p i r a l   e l e m e n t   2 3 2 ,  

and  a s s u m i n g   t h a t   f l u i d   p o c k e t   3  i s   n e a r e r   t h e   c e n t e r  

of  s c r o l l   m e m b e r s   t h a n   t h e   o t h e r   f l u i d   p o c k e t   3 ' ,   t h e  

f l u i d   p r e s s u r e   i n   f l u i d   p o c k e t   3  i s   h i g h e r   t h a n   t h a t  

i n   f l u i d   p o c k e t   3 ' .   T h e r e f o r e ,   s e a l i n g   e l e m e n t   36  i s  



p r e s s e d   o n t o   t h e   s i d e   w a l l   35a  of  g r o o v e   35  a t   t h e   s i d e  

of  f l u i d   p o c k e t   3'  by  f l u i d   p r e s s u r e   a c t i n g   to  s e a l i n g  

e l e m e n t   36  t h r o u g h   a  gap  b e t w e e n   c i r c u l a r   end  p l a t e  

241  and  t h e   a x i a l   end  s u r f a c e   of  s p i r a l   e l e m e n t   2 3 2 .  

F u r t h e r m o r e ,   s i n c e   t h e   b o t t o m   p o r t i o n   of  g r o o v e   35  c o m m u n i -  

c a t e s   w i t h   f l u i d   p o c k e t   3  t h r o u g h   t h e   gap  and   t h r o u g h  

a n o t h e r   gap  b e t w e e n   s e a l i n g   e l e m e n t   36  and  t h e   o t h e r  

s i d e   w a l l   35b  of  g r o o v e   35,  s e a l i n g   e l e m e n t   36  i s   a x i a l l y  

p r e s s e d   to  c i r c u l a r   p l a t e   241.   Thus ,   a x i a l   s e a l i n g  

f o r c e   i s   p r o v i d e d   by  t h e   f l u i d   p r e s s u r e   i n   f l u i d   p o c k e t  

3,  so  t h a t   t h e   s u f f i c i e n t   a x i a l   s e a l i n g   i s   e s t a b l i s h e d .  

I f   t h e   g r o o v e   35  i s   f o r m e d   to  o p e n   i n   t h e   i n n e r  

t e r m i n a l   end  of  e a c h   s p i r a l   e l e m e n t ,   as  shown  i n   F i g .   3 ,  

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

i s   i n t r o d u c e d   i n t o   t h e   b o t t o m   p o r t i o n   of  g r o o v e   35  t o  

u r g e   s e a l i n g   e l e m e n t   36  to  t h e   o p p o s i n g   c i r c u l a r   e n d  

p l a t e .   T h u s ,   t h e   a x i a l   s e a l i n g   f o r c e   i s   b a c k e d   u p .  

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

g r o o v e   35  may  be  s h o r t   of  t h e   i n n e r   t e r m i n a l   end  o f  

s p i r a l   e l e m e n t .  

G r o o v e   35  may  a d v a n t a g e o u s l y   c o m p r i s e   an  u p p e r  

p o r t i o n   h a v i n g   a  r e l a t i v e l y   wide   open   and  l o w e r   p o r t i o n  

h a v i n g   a  r e l a t i v e l y   n a r r o w   open ,   as  shown  i n   F i g .   4 b .  

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

s t e p p e d ,   so  t h a t   s e a l i n g   e l e m e n t   36  i s   p r e v e n t e d   f r o m  

b e i n g   f i t t e d   i n t o   t h e   l o w e r   p o r t i o n .   A c c o r d i n g l y ,   t h e  

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

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



on  t h e   s e a l i n g   e l e m e n t   to  e s t a b l i s h   t h e   a x i a l   s e a l   o f  

f l u i d   p o c k e t s   b e t w e e n   s c r o l l   m e m b e r s .  

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

s h a f t   15  i s   r o t a t e d   by  an  e x t e r n a l   d r i v e   p o w e r   s o u r c e  

( n o t   s h o w n ) ,   d r i v e   p i n   22  moves   e c c e n t r i c a l l y   to   e f f e c t  

t h e   o r b i t a l   m o t i o n   of  o r b i t i n g   s c r o l l   member   23.  A t  

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

23  i s   p r e v e n t e d   by  r o t a t i o n   p r e v e n t i n g   means   29,  t h e  

m o t i o n   of   o r b i t i n g   s c r o l l   member   23  i n   r e l a t i o n   to  f i x e d  

s c r o l l   member   24  i s   s i m i l a r   to   t h a t   as  shown  i n   F i g s .  

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

h o u s i n g   t h r o u g h   i n l e t   p o r t   124  i s   t a k e n   i n t o   f l u i d   p o c k e t s  

(3,  i n   F i g s .   l a - l d )   b e t w e e n   b o t h   s c r o l l   m e m b e r s   23  a n d  

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

s c r o l l   member   23.  The  c o m p r e s s e d   f l u i d   i s   d i s c h a r g e d  .  

i n t o   d i s c h a r g e   c h a m b e r   123  t h r o u g h   h o l e   243,   and ,   t h e r e f r o m ,  

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

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

h o u s i n g   t h r o u g h   i n l e t   p o r t   124  a f t e r   c i r c u l a t i n g   t h e  

c o o l i n g   c i r c u i t .  

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

f l u i d   i n   t h e   f l u i d   p o c k e t s   s h i f t e d   to  t h e   c e n t e r   p o r t i o n  

i s   p a r t i a l l y   f l o w s   i n t o   t h e   h o l l o w   p o r t i o n   b e t w e e n   s e a l i n g  

e l e m e n t   36  and  t h e   b o t t o m   of  g r o o v e   35  to  u r g e   s e a l i n g  

e l e m e n t   36  to  t h e   o p p o s i t e   s u r f a c e   of  t h e   c o r r e s p o n d i n g  

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

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

e a c h   s p i r a l   e l e m e n t   and  e a c h   c i r c u l a r   p l a t e ,   so  t h a t  



any   f l u i d   l e a k a g e   t h e r e b e t w e e n   i s   p r e v e n t e d .   W h i l e ,  

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

s c r o l l  m e m b e r   23  i s   s t r o n g l y   u r g e d   o n t o   t h e   s i d e   s u r f a c e  

of  s p i r a l   e l e m e n t   of  f i x e d   s c r o l l   member   24  by  t h e   c e n t r i -  

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

member   23,  t h e   s u f f i c i e n t   s e a l   i s   e s t a b l i s h e d   b e t w e e n  

t h e   s i d e   s u r f a c e s   of  b o t h   s p i r a l   e l e m e n t s   232  and  2 4 2 .  

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

i s   e f f e c t i v e l y   c o m p r e s s e d   w i t h o u t   any   l e a k a g e .  

A c c o r d i n g   to  t h i s   i n v e n t i o n ,   s i n c e   t h e   s e a l  

b e t w e e n   a x i a l   end  s u r f a c e   of  e a c h   s p i r a l   e l e m e n t   a n d  

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

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

of  s p i r a l   e l e m e n t s   and  c i r c u l a r   p l a t e s   by  d i r e c t   c o n t a c t  

w i t h   one  a n o t h e r   i s   a v o i d a b l e .   And  s i n c e   t h e   s e a l   i s  

e f f e c t e d   by  t h e   a x i a l   m o v e m e n t   due  to  t h e   h i g h   p r e s s u r e  

f l u i d ,   i t   i s   s e c u r e d   e v e n   i f   t h e r e   a r e   any  a x i a l   d i m e n s i o n a l  

e r r o r   of  s c r o l l   m e m b e r s .  

T h i s   i n v e n t i o n   has   b e e n   d e s c r i b e d   i n   d e t a i l  

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

a r e   m e r e l y   f o r   e x a m p l e   o n l y   and  t h i s   i n v e n t i o n   i s   n o t  

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

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

m o d i f i c a t i o n s   can   be  e a s i l y   made  w i t h i n   t h e   s c o p e   o f  

t h i s   i n v e n t i o n .  



1.  A  s c r o l l   type  f l u id   compressor  un i t   i nc lud ing   a 

compressor  housing  having  a  f l u id   i n l e t  p o r t   and  f l u id   o u t l e t  

por t ,   a  f i r s t   s c r o l l   member  disposed  wi th in   said  compres so r  

means  are  a f f i x e d ,   a  second  s c r o l l   member  d isposed  wi th in   s a i d  

compressor  housing  and  having  second  end  p l a t e   means  to  which  

second  wrap  means  are  a f f i x e d ,   said  f i r s t   and  second  s c r o l l  

members  being  superposed  with  said  f i r s t   and  second  wrap  means 

i n t e r f i t t i n g ,   at  a  p r ede t e rmined   angular   r e l a t i o n s h i p ,   and  h a v i n g  

a  p l u r a l i t y   of  l ine   c o n t a c t s   so  as  to  def ine   at  l e a s t   one  sealed  o f f  

f l u id   pocket   which  moves  with  a  r e d u c t i o n   in  volume  t he reo f   upon 

r e l a t i v e   o r b i t a l   motion  of  said  f i r s t   and  second  s c r o l l   members, 

thereby  to  compress  f l u id   in  the  pocket ,   and  d r iv ing   means  f o r  

causing  the  r e l a t i v e   o r b i t a l   motion  of  said  f i r s t   and  second  

s c r o l l   members,  wherein  each  of  said  f i r s t   and  second  wrap  means 

is  provided  with  a  groove  which  is  formed  in  the  ax ia l   end  s u r f a c e  

t he reo f   to  t race   the  s p i r a l   curve  of  said  wrap  means,  and  s e a l i n g  

element  means  are  loose ly   f i t t e d   in  said  groove  and  shor t   of  t h e  

bottom  su r f ace   of  said  groove,  whereby  the  compressed  f l u i d   f l o w s  

into  said  groove  to  urge  said  s ea l ing   element  means  to  a d j a c e n t  

ones  of  said  f i r s t   and  second  end  p l a t e   means  and  to  the  side  w a l l  

of  said  groove  to  make  a  s ea l i ng   con tac t   t h e r e b e t w e e n .  

2.  A  uni t   as  claimed  in  Claim  1,  wherein  said  g roove  

comprises   a  lower  p o r t i o n   which  is  ad jacen t   the  bottom  t h e r e o f  



and  is  r e l a t i v e l y   narrow,  and  an  upper  p o r t i o n   having  a  wide  

opening  so  tha t   each  side  wall  is  s tepped,   said  s ea l ing   e l e m e n t  

means  being  f i t t e d   in  said  upper  p o r t i o n .  

3.  A  uni t   as  claimed  in  Claim  1  or  2,  wherein  each  

groove  is  formed  to  open  in  the  inner  t e rmina l   end  face  o f  

the  a s s o c i a t e d   wrap  means .  

4.  A  uni t   as  claimed  in  Claim  1,  2  or  3,  wherein  s a i d  

s ea l i ng   element  is  of  p o l y t e t r a f l u o r o e t h y l e n e .  
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