
J  J E u r o p a i s c h e s   

Patentamt  . 

European  Patent  Office  ©  Publication  number:  0   0 6 5   2 6 1  

Office  europeen  des  brevets 

®  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  82104075.5  ©  Int.  CI.3:  F  04  C  2 7 / 0 0  

@  Date  of  filing:  11.05.82 

©  Priority:  11.05.81  JP68235/81  ©  Applicant:  SANKYO  ELECTRIC  COMPANY  LIMITED, 
1  1  .07.81  JP  1  03282/81  20  Kotobuki-cho,  Isesaki-shi,  Gunma-ken  (JP) 

•  @  Inventor:  Hiraga,  Masaharu,  8-34,  Honjo  4-chome, 
fi§  Date  of  publication  of  application:  24.1  1.82  Honjo-shi  Saitama-ken  (JP) 

@  @  u  « « i   nventor:Terauchi,  Kiyoshi,  8-14,  Heiwa-cho,  Isesaki-shi Bulletin  82/47  Gunma-ken  (JP) 

@  Representative:  Priifer,  Lutz  H.,  Dipl.-Phys., 
@  Designated  Contracting  States:  DE  FR  GB  IT  SE  Willroiderstrasse  8,  D-8000  Miinchen  90  (DE) 

f3)  Axial  sealing  mechanism  for  scroll  type  fluid  displacement  apparatus. 
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In  a  scroll  type  fluid  displacement  apparatus  having 
an  orbiting  scroll  member  (27)  and  a  fixed  scroll  mem- 
ber  (26)  which  form  at  least  one  pair  of  outer  fluid 
pockets  and  a  central  pocket  therebetween  for  fluid 
compression,  the  axial  end  surface  of  each  spiral  el- 
ement  (262,  272)  of  the  scroll  member  has  a  groove  (37) 
along  the  spiral  curve.  A  seal  element  (38)  is  fitted  in 
the  groove  (37).  The  axial  dimension  of  the  seal  element 
(38)  is  formed  greater  than  the  depth  of  groove  (37).  This 
seal  element (37)  is  usually  in  contact  with  the  facing  end 
plate  of  the  scroll  member  without  any  axial  force  urging 
means  to  secure  the  sealing  of  the  fluid  pockets.  Also, 
the  gap  (C)  between  the  seal  element  (38)  and  the 
groove  (37)  which  defines  the  channel  of  the  fluid 
leakage, is  reduced. 



This  i n v e n t i o n   r e l a t e s   t o  a   f l u i d   d i s p l a c e m e n t   a p p a r a t u s ,   and  more 

p a r t i c u l a r l y ,   to  an  ax i a l   s e a l i n g   mechanism  for  a  s c r o l l   type  f l u i d  

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

S c r o l l   type  f l u i d   d i s p l a c e m e n t   a p p a r a t u s   are  well  known  in  t h e  

p r i o r   a r t .   For  example,  U . S . P a t e n t   No.  801,182  (Creux)  d i s c l o s e s   a  d e v i c e  

i n c l u d i n g   two  s c r o l l   members  each  having  a  c i r c u l a r   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 lement .   These  s c r o l l   members  are  m a i n t a i n e d  

a n g u l a r l y   and  r a d i a l l y   o f f s e t   so  tha t   both  s p i r a l   e lements   i n t e r f i t   t o  

make  a  p l u r a l i t y   of  l i ne   c o n t a c t s   between  t h e i r   s p i r a l   curved  s u r f a c e s  

to  t h e r e b y   sea l   of f   and  de f i ne   at  l e a s t   one  p a i r   of  f l u i d   p o c k e t s .  

The  r e l a t i v e   o r b i t a l   motion  of  the  two  s c r o l l   members  s h i f t s   the  l i n e  

c o n t a c t s   along  the  s p i r a l   curved  s u r f a c e s   and,  t h e r e f o r e ,   the  f l u i d   p o c k e t s  

change  in  volume.  Since  the  volume  of  the  f l u i d   pockets   i n c r e a s e s   o r  

d e c r e a s e s   dependent   on  the  d i r e c t i o n   of  the  o r b i t i n g   motion,   the  s c r o l l  

type  f l u i d   d i s p l a c e m e n t   a p p a r a t u s   is  a p p l i c a b l e   to  compress,   expand  o r  

pump  f l u i d s .  

In  comparison  with  c o n v e n t i o n a l   compressors  of   the  p i s t o n   type,   t h e  

s c r o l l   type  compressor   has  c e r t a i n   a d v a n t a g e s ,  s u c h   as  reduced  p a r t s   and  

c o n t i n u o u s   compress ion   of  f l u i d .   However,  one  of  the  problems  e n c o u n t e r e d  

in  p r i o r   a r t   s c r o l l   type  compressors   has  been  i n e f f e c t i v e   s e a l i n g   o f  

the  f l u i d   pocke t s .   Axial  and  r a d i a l   s e a l i n g   of  the  f l u i d   pocke t s   must  be  

m a i n t a i n e d   in  a  s c r o l l   type  compressor   in  order   to  achieve   e f f i c i e n t  

o p e r a t i o n .   The  f l u i d   pocke t s   in  a  s c r o l l   type  compressor   are  de f ined   by 

both  l i n e   c o n t a c t s   between  the  i n t e r f i t t i n g   s p i r a l   e lements   and  a x i a l  



c o n t a c t s   between  the  a x i a l   end  s u r f a c e s   of  the  s p i r a l   e l emen t s   a n d  t h e  

inne r   end  s u r f a c e   of  the  end  p l a t e s .  
One  p r i o r   a r t . s o l u t i o n   to  the  r a d i a l   s e a l i n g   problem  is  d e s c r i b e d   i n  

co-pend ing   European  a p p l i c a t i o n   No.  81301155.8,   f i l e d   March  18,  1981.  The 

co-pending   a p p l i c a t i o n   d i s c l o s e s   an  o r b i t i n g   s c r o l l   member  suppor ted   on  a  c r a n k  

pin  of  which  axis  is  p laced  on  the  r a d i a l l y   o f f s e t  o r   e c c e n t r i c   of  axis   o f  

a  d r ive   s h a f t   through  a  bush ing .   T h e ' o r b i t i n g   s c r o l l   is  r o t a t a b l y   s u p p o r t e d  

on  the  crank  pin,   and  t h e r e f o r e ,   dur ing   o p e r a t i o n   of  the  a p p a r a t u s ,   t h e  

o r b i t i n g   s c r o l l   is  pushed  a g a i n s t   the  f ixed  s c r o l l   due  to  the  moment  c r e a t e d  

by  the  d i f f e r e n t i a l   of  the  d r i v i n g   po in t   and  r e a c t i o n   force   a c t i n g   po in t   t o  

thereby   e f f e c t   the  r a d i a l   s e a l i n g .  
F u r t h e r m o r e ,   v a r i o u s   t e c h n i q u e s   have  been  used  in  the  p r i o r   a r t   t o  

r e s o l v e   the  s e a l i n g   problem,  p a r t i c u l a r l y ,   the  ax ia l   s e a l i n g   p r o b l e m .  

For  example,   U . S . P a t e n t   No.  3 ,874 ,827   (Young)  d i s c l o s e s  

a  n o n - r o t a t a b l e   f ixed  s c r o l l   member  s u p p o r t e d   wi th in   the  hous ing   of  s c r o l l  

a p p a r a t u s   in  an  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  h i g h  p r e s s u r e   f l u i d  i s  

i n t r o d u c e d   behind  the  f i xed   s c r o l l   member  to  e s t a b l i s h   s u f f i c i e n t   a x i a l  

s e a l i n g .   However,  because   the  f ixed  s c r o l l  m e m b e r . i n   Young  p a t e n t   i s  

s u p p o r t e d   in  the  a x i a l   f l o a t i n g   c o n d i t i o n ,   the  f ixed  s c r o l l   member  may 

wobble  due  t o  t h e   e c c e n t r i c   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. 

T h e r e f o r e ,   a x i a l   and  r a d i a l   s e a l i n g   of  the  f l u i d   pockets   and  r e s u l t a n t   f l u i d  

compress ion ,   tend  to  be  i m p e r f e c t l y   p e r f o r m e d .  

In  o rde r   to  avoid  t hese   d i s a d v a n t a g e s ,   the  p r e s s u r e   o f  t h e   h i g h  

p r e s s u r e   f l u i d   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   s u p p o r t i n g  

p a r t s   must  be  made  as  small   as  p o s s i b l e .   However,  min imiz ing   the  c l e a r a n c e  

is  expens ive   due  to  the  c lose   t o l e r a n c e   r e q u i r e m e n t s ,   while  an  i n c r e a s e  

in  p r e s s u r e   i n c r e a s e s   c o n t a c t   p r e s s u r e   between  both  s c r o l l   members,  wh ich  

i n c r e a s e s   mechanica l   loss   or  causes  damage  to  the  s c r o l l   members .  

Another  t e chn ique   for   improving  the  a x i a l   seal   of  the  f l u i d   p o c k e t s  

is  to  be  use  s e a l i n g   e lement   mounted  in  the  a x i a l   end  s u r f a c e   of  each  s p i r a l  

e l emen t s ,   as  d e s c r i b e d   in  U . S . P a t e n t   No.  3 ,994 ;635 .   In  t h i s   t e c h n i q u e   t h e  



end  s u r f a c e   of  each  s p i r a l   e lement   f ac ing   the  end  p l a t e   of  the  o the r   s c r o l l  

member  is  p rov ided   with  a  groove  formed  along  the  s p i r a l .   A  s e a l  

element  is  p laced   wi th in   the  groove  and  an  a x i a l  f o r c e   u rg ing   d e v i c e ,  

such  as  a  s p r i n g ,   is  p laced   behind  the  seal   element  to  u r g e  t h e   s e a l  

element  toward  the  f ac ing   end  s u r f a c e   of  the  end  p l a t e   to  t h e r e b y   e f f e c t  

ax ia l   s e a l i n g .   In  t h i s   t e c h n i q u e ,   the  c o n s t r u c t i o n   of  the  a x i a l   f o r c e  

urging  device  is  complex  and  i t   is  d i f f i c u l t   to  ob t a in   the  d e s i r e d   u n i f o r m  

s e a l i n g   force   along  the  e n t i r e   l eng th   of  the  sea l   e l e m e n t .  

F igs .   1-5  i l l u s t r a t e   a  more  simple  c o n s t r u c t i o n   of  the  a x i a l   s e a l i n g  

mechanism  to  avoid  these   d i s a d v a n t a g e s .   F i g . l   shows  a  d i a g r a m m a t i c  

s e c t i o n a l   view  i l l u s t r a t i n g   the  s p i r a l   element  of  the  f ixed   and  o r b i t i n g  

s c r o l l   members  and  Fig.   2  s h o w s  s e c t i o n a l   view  t aken  a long   a  l i ne   I I - I I  

in  Fig.  1.  In  the  c o n s t r u c t i o n ,   a  sea l   e l emen t .1   is  l o o s e l y   f i t t e d  

into  a  groove  2  formed  in  the  a x i a l   end  s u r f a c e   of  each  s p i r a l   e lement   3 ,  

i . e . ,   the  width  W2  of  sea l   e lement   1  is  formed  s m a l l e r   than  the  width  W1 

of  groove  2  and  a lso  the  depth  D2 of   seal   e lement   1  is  formed  s m a l l e r  

than  the  depth  D1 of  groove  2,  as  shown  i n ' F i g .   2.  As  a  s u b s t i t u t e   for  a  

mechanical   a x i a l   force   urg ing   dev ice ,   the  p r e s s u r i z e d   f l u i d   then  i s  

i n t r o d u c e d   in to   groove  2  from  a d j a c e n t   pockets   through  the  gap  C,  w h i c h  i s  

de f ined   between  the  s ide  s u r f a c e   of  sea l   element  1  and  the  i nne r   end  

s u r f a c e   of  groove  2,  and  seal   e lement   1 is  urged  toward  the  a x i a l   and 

r a d i a l   d i r e c t i o n   to  c o n t a c t   with  the  f ac ing   end  p l a t e   4  a n d  t h e   one 

side  s u r f a c e   of  groove  2 .  The   u rg ing   force  towards  r a d i a l   d i r e c t i o n   i s  

shown  by  arrow  in  Fig.  1 .  

As  shown  in  Fig.   1,  the  f l u i d   wi th in   a  high  p r e s s u r e   chamber  A,  w h i c h i s  

def ined   by  the  cen te r   p o r t i o n s   of  the  s p i r a l   e lements ,   l eaks   into  the  a d j a c e n t  

lower  p r e s s u r e   chambers  B1  and  B2,  and  a lso  f l u i d   wi th in   lower  p r e s s u r e  

chambers  B  and  B2  leaks  in to   the  s u c t i o n   chamber  de f ined   by  the  o u t e r  

p e r i p h e r a l   p o r t i o n   of  the  s c r o l l   members.  Since  groove  2  in  which  s e a l  



element   1  is  d i sposed   extends   from  the  c e n t e r   of  s p i r a l   element  to  n e a r  

the  t e rmina l   end  t h e r e o f .   Fu r the rmore ,   as  shown  in  Fig.  4  which  is  a  

s e c t i o n a l   view  taken  along  a  l i ne   IV-IV  in  Fig.  1,  the  f l u i d   wi th in   t h e  

high  p r e s s u r e   chamber  A  or  lower  p r e s s u r e   chambers  B1 and  B2  leaks   i n t o  

the  a d j a c e n t   lower  chambers  B1  and  B2  or  the  s u c t i o n   chamber  through  t h e  

c o n t a c t   s u r f a c e   between  the  ax i a l   end  su r f ace   of  seal   element  1  and  t h e  

inner   end  s u r f a c e   of  f a c i n g   end  p l a t e   4.  T h e r e f o r e ,   the  volume  e f f i c i e n c y  

of  the  compressor   is  r e d u c e d .  

In  order   to  avoid  the  f l u i d   leakage  from  the  high  p r e s s u r e   chamber  

or  lower  p r e s s u r e   chambers  to  lower  p r e s s u r e   chamber  or  suc t i on   chamber ,  

the  c l e a r a n c e   between  the  ax i a l   end  s u r f a c e   of  s p i r a l   e lement   and  t h e  

inner   end  s u r f a c e   of  f a c i n g   end  p l a t e   wi l l   be  made  as  small  as  p o s s i b l e  

to  reduce  the  gap  C.  However,  dur ing   the  o p e r a t i o n   of  the  c o m p r e s s o r ,  

the  ax ia l   end  s u r f a c e   of  the  s p i r a l   element  comes  in to   c o n t a c t   with  t h e  

inner   end  s u r f a c e   of  the  f a c ing   end  p l a t e   to  t he reby   cause  the  abno rma l  

wear ing.   Because,   these   d i s a d v a n t a g e s   a r i s e   the  f o l l o w i n g   c o n d i t i o n s .  

I n t r i n s i c a l l y ,   both  s c r o l l   members  are  expanded  each  o ther   by  the  p r e s s u r e  

wi th in   the  f l u i d   pockets   and  the  o r b i t i n g   s c r o l l  m e m b e r   is  pushed  a g a i n s t  

an  ax i a l   t h r u s t   bea r ing   dev ice .   However,  the  d r i v i n g   po in t   of  the  o r b i t i n g  

s c r o l l   member,  which  po in t   is  p laced  on  the  s ide  s u r f a c e   of  the  end  p l a t e  

o p p o s i t e   the  s p i r a l   e lement   e x t e n d i n g ,   is  o f f s e t   from  the  a c t i n g   p o i n t  

of  the  r e a c t i o n   fo rce   caused  by  the  compress ion   of  gas,  which  po in t   i s  -  

p laced  on  the  i n t e r m e d i a t e   along  the  he igh t   of  s p i r a l   element  of  t h e  

o r b i t i n g   s c r o l l   member.  T h e r e f o r e ,   the  r e s u l t a n t   moment  causes  the  a x i a l  

s l a n t   of  the  o r b i t i n g   s c r o l l   member.  Also,  in  a  t r a n s i t   c o n d i t i o n   o f  

such  as  a  moment  to  turn  on  or  off  the  magnetic   c l u t c h  o r   sudden  change  

of  the  o p e r a t i n g   c o n d i t i o n ,   the  o r b i t i n g   s c r o l l   member  is  not  u n i f o r m l y  

pushed  a g a i n s t   the  a x i a l   t h r u s t   bea r ing   which  is  p laced  between  the  end 

p l a t e   of  the  o r b i t i n g   s c r o l l   member  and  the  f ixed  p l a t e   p o r t i o n .   T h e r e f o r e ,  

the  ax ia l   s l a n t   of  the  o r b i t i n g   s c r o l l   member  is  c a u s e d .  



Fur the rmore ,   the  seal   element  is  d i sposed   wi th in   the  groove  in  an  

a x i a l l y   and  r a d i a l l y   f l o a t i n g   c o n d i t i o n ,   and  pushed  a g a i n s t   t o w a r d  

f ac ing   end  p l a t e   by  p r e s s u r i z e d   f l u i d .   However ,  a s   shown  in  Fig.  1  and 

Fig.  5  which  is  a  s e c t i o n a l   view  taken  along  a  l ine   V-V  in  Fig.  1,  a  p a r t  

of  seal   element  1  extends   the  no  p r e s s u r e   d i f f e r e n t i a l   a rea .   The  a r e a  

is  shown by  a  pa r t   of  D  in  Fig.  1 . .  I n   t h i s   c o n d i t i o n ,   the  seal   element  1 

cannot  r e c e i v e   the  u rg ing   fo rce   toward  the  ax ia l   and  r a d i a l   d i r e c t i o n ,   and 

seal   element  1  can  t h e r e f o r e   f r e e l y   move  wi th in   the  groove  2  and  comes  i n t o  

c o n t a c t   with  the  inner   end  s u r f a c e   of  f ac ing   end  p l a t e   4,  as  shown  in  Fig.  5 ,  

to  t he reby   a r i s e   the  abnormal  wea r .  



I t   is  a  pr imary   o b j e c t   of  t h i s   i n v e n t i o n   to  p rov ide   a n . i m p r o v e m e n t  

in  a  s c r o l l   type  f l u i d   d i s p l a c e m e n t   a p p a r a t u s   with  high  v o l u m e t r i c  

e f f i c i e n c y   and  thus  with  high  energy  e f f i c i e n c y .  

I t   is  ano the r   o b j e c t   of  t h i s   i n v e n t i o n   to  p rov ide   a  s c r o l l   t y p e  

f l u i d   d i s p l a c e m e n t   a p p a r a t u s   w h e r e i n  t h e   abnormal  wear  of  the  a x i a l   s e a l  

e lement   is  p r e v e n t e d   and  the  ax i a l   s e a l i n g   of  the  f l u i d   pocke t s   i s  

enhanced  to  a t t a i n   a  long  l i f e .  

I t   is  s t i l l   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to  p rov ide   a  s c r o l l   t y p e  

f l u i d   d i sp l acemen t   appa ra tu s   wherein  the  wear  of  the  s c r o l l   member  i s  

p r e v e n t e d   and  the  endurance   l i f e   of  the  a p p a r a t u s   is  i m p r o v e d .  

I t   is  a  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to  p rov ide   a  s c r o l l   t y p e  

f l u i d   d i sp l acemen t   appa ra tu s   which  is  simple  in  c o n s t r u c t i o n   and 

simple  in  manufac tu r i ng   to  achieve  the  above  o b j e c t s .  

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

i n c l u d e s   a  p a i r   of  s c r o l l   members  each  compr i s ing   a  c i r c u l a r   end  p l a t e  

and  a  s p i r a l   wrap  e x t e n d i n g   from  one  s ide   of  the  c i r c u l a r   end  p l a t e .  

A  groove  is  formed  in  the  a x i a l   end  s u r f a c e   of  each  s p i r a l   wrap  and  e x t e n d s  

along  the  s p i r a l   curve  of  the  wrap.  A  sea l   e lement   is  f i t t e d   in  the  groove.   The 

a x i a l   d imension  of  the  sea l   e lement   is  g r e a t e r   than  the  depth  of  t h e  

groove.   The  ax ia l   end  s u r f a c e   of  seal   element  is ,   t h e r e f o r e ,   u s u a l l y   c o n t a c t  

with  the  inner   end  s u r f a c e   of  the  f ac ing   end  p l a t e   wi thou t   any  ax ia l   f o r c e  

urging  dev ice ,   a f t e r   a s sembl ing   the  compressor .   Accord ing ly ,   the  gap  be tween  

the  seal   element  and  the  groove  which  de f ine s   the  channel   of  leakage  f l u i d  

is  r e d u c e d .  

F u r t h e r   o b j e c t s ,   f e a t u r e s   and  o the r   a s p e c t s   of  t h i s   i n v e n t i o n   w i l l  

be  u n d e r s t o o d   from  the  d e t a i l e d   d e s c r i p t i o n   of  the  p r e f e r r e d   embodiment  

of  t h i s   i n v e n t i o n   r e f e r r i n g   to  the  annex  d  d r a w i n g s .  



Fig.  1  ia  a  d iagrammat ic   s e c t i o n a l   view  i l l u s t r a t i n g   the  s p i r a l  

e lement   of  the  f ixed   and  o r b i t i n g   s c r o l l   members;  

Fig.  2  is  a  s e c t i o n a l   view  taken  along  a  l ine   I I - I I   in  Fig.  1 ;  

Fig.   3  is  a  p e r s p e c t i v e   view  of  an  ax i a l   end  p o r t i o n  o f   the  s p i r a l  

e lement   i l l u s t r a t i n g   the  leakage   channel   of  the  high  p r e s s u r e   f l u i d ;  

Fig.   4  is  a  s e c t i o n a l   view  taken  along  a  l i ne   IV-IV  in  Fig.  1 ;  

Fig.  5  is  a  s e c t i o n a l   view  taken  along  a  l i ne   V-V  in  Fig.  1 ;  

Fig.   6  is  a  v e r t i c a l   s e c t i o n a l   view  of  the  compressor   un i t   t y p e  

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

i n v e n t i o n ;  

Fig.   7  is  an  exploded  p e r s p e c t i v e   view  of  the  d r i v i n g   mechanism 

of  the  embodiment  of  Fig.  6 ;  

Fig.   8  is  a  p e r s p e c t i v e   view  of  the  s c r o l l   member  in  the  embodiment  

of  Fig.   6;  

Fig.   9  is  a  s e c t i o n a l   view  taken  along  a  l i n e   IX -  I X   in  F i g . 8 ; a n d  

Fig.   10  is  a  s e c t i o n a l   view  of  an  ax ia l   end  p o r t i o n   of  the  s p i r a l  

e lement   a c c o r d i n g   to  ano the r   embodiment  of  t h i s   i n v e n t i o n .  

R e f e r r i n g   to  Fig.  6,  a  f l u i d   d i s p l a c e m e n t   a p p a r a t u s   in  a c c o r d a n c e  

with  the  p r e s e n t   i n v e n t i o n   is  shown  which  is  a  s c r o l l   t y p e  

r e f r i g e r a n t   compresso r .   The  compressor   i nc ludes   a  compressor   hous ing   10 

having  a  f r o n t   end  p l a t e   11  and  a  cup  shaped  ca s ing   12  f a s t e n e d   to  an  

end  s u r f a c e   of  f r o n t   end  p l a t e   11.  An  opening  111  is  formed  in  the  c e n t e r  

of  f r o n t   end  p l a t e   11  for  s u p p o r t i n g   a  dr ive   s h a f t   13.  An  a n n u l a r   p r o j e c t i o n  

112,  c o n c e n t r i c   with  opening  111,  is  formed  on  the  r ea r   end  s u r f a c e   o f  

f r o n t   end  p l a t e   11  f ac ing   cup  shaped  cas ing   12.  An  ou te r   p e r i p h e r a l  

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   112  f i t s   into  an  inner   wall  of  the  o p e n i n g  

of  cup  shaped  cas ing   12.  Cup  shaped  cas ing   12  is  f ixed  on  the  r e a r  e n d  

s u r f a c e   of  f r o n t   end  p l a t e   11  by  a  f a s t e n i n g   dev ice ,   such  as  b o l t s   and  

nu t s ,   so  t h a t   the  opening  of  cup  shaped  cas ing   12  is  covered  by  f r o n t  



end  p l a t e   11.  An  0 - r i n g   14  is  p laced   between  the  ou te r   p e r i p h e r a l  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   112  and  the  i nne r   wall  of  cup  shaped  c a s ing   12 .  

Front   end  p l a t e   11  has  an  a n n u l a r   s l eeve   1 5  p r o j e c t i n g   from  the  f r o n t  

end  s u r f a c e   t h e r e o f ;   t h i s   s l eeve   15  su r rounds   dr ive   s h a f t   13  to  de f ine   a  

s h a f t   s ea l   c a v i t y .   As  shown  in  Fig.   6,  s l eeve   15  is  a t t a c h e d   to  the  f r o n t  

end  s u r f a c e   of  f r o n t   end  p l a t e   11  by  screws  16,  one  of  which  is  shown  i n  

Fig.   6.  An  0 - r i n g   17  is  p laced   between  the   f r o n t   end  s u r f a c e  o f   f r o n t   e n d  

p l a t e   11  and  an  e n d  s u r f a c e   of  s l eeve   15  to  sea l   the  mating  s u r f a c e   o f  

f r o n t   end  p l a t e   11  and  s l e eve   15.  A l t e r n a t i v e l y ,   s l eeve   15  may  be  f o rmed  

i n t e g r a l   with  f r o n t   end  p l a t e   1 1 .  

Drive  s h a f t   13  is  r o t a t a b l y   suppor t ed   by  s l eeve   15  th rough   a  b e a r i n g  

18  d i s p o s e d   wi th in   the  f r o n t   end  of  s l eeve   15.  Drive  s h a f t   13  has  a  d i s k  

shaped  r o t o r   19  at  i t s   i nne r   end;  disk  shaped  r o t o r   19  is  r o t a t a b l y  

s u p p o r t e d   by  f r o n t   end  p l a t e   11  through  a  b e a r i n g   20  d i sposed   w i t h i n  

opening  111  of  f r o n t   end  p l a t e   11.  A  s h a f t   sea l   assembly  21  is  a s s e m b l e d  

on  d r i v e   s h a f t   13  w i th in   the  s h a f t   sea l   c a v i t y   of  s l eeve   1 5 .  

A  p u l l e y   22  is  r o t a t a b l y   suppor t ed   by  a  bea r i ng   23  on  the  ou t e r   s u r f a c e  

of  s l e e v e   15.  An  e l e c t r o m a g n e t i c   co i l   24,  which  is  r e c e i v e d   in  an  a n n u l a r  

c a v i t y   of  p u l l e y   22,  is  mounted  on  the  ou t e r   su r f ace   of  s l eeve   15  by  a  

s u p p o r t e d   p l a t e   241.  An  a rmature   p l a t e   25  is  e l a s t i c a l l y   s u p p o r t e d   on  t h e  

ou t e r   end  of  d r ive   s h a f t   13  which  extends   from  s l eeve   15.  A  m a g n e t i c  

c l u t c h   is  formed  by  p u l l e y   22,  magnetic   co i l   24  and  a rmature   p l a t e   25.  T h u s ,  

dr ive   s h a f t   13  is  d r iven   by  an  e x t e r n a l   power  s o u r c e , f o r   example,   an  

engine  of  v e h i c l e ,   through  a  r o t a t i o n   t r a n s m i t t i n g   dev ice ,   such  as  t h e  

above  d e s c r i b e d   magnetic   c l u t c h .  

A  number  of  e lements   are  l o c a t e d   wi th in   the  inner   chamber  of  cup 

shaped  c a s i n g   12  i n c l u d i n g   a  f ixed   s c r o l l   26  ,an  o r b i t i n g   s c r o l l   27,  a  

d r i v i n g  m e c h a n i s m   for  o r b i t i n g   s c r o l l   27  and  a  r o t a t i o n   p r e v e n t i n g / t h r u s t  

b e a r i n g   device   28  for  o r b i t i n g   s c r o l l   27.  The  inner   chamber  of  cup  s h a p e d  



cas ing   12  is  formed  between  the  inner   wall  of  cup  shaped  cas ing   1 2  a n d  

f r o n t   end  p l a t e   11 .  

Fixed  s c r o l l   26  i n c l u d e s   a  c i r c u l a r   end  p l a t e   261,  a  wrap  or  s p i r a l .  

e lement   262  a f f i x e d   to  or  ex tend ing   from  one  end  s u r f a c e   of  c i r c u l a r   end 

p l a t e   261,  and  a  p l u r a l i t y   of  i n t e r n a l   bosses   263  a x i a l l y   p r o j e c t i n g   f rom 

the  end  s u r f a c e   of  c i r c u l a r   end  p l a t e   261  on  the  s ide  o p p o s i t e   s p i r a l  

element  262  ex t end ing .   The  end  su r f ace   of  each  boss  263  is  sea ted   on  t h e  

inne r   s u r f a c e   of  end  p l a t e   p o r t i o n   121  of  cup  shaped  cas ing   12  and  i s  

f i xed   to  e n d  p l a t e   p o r t i o n   121  by  a  p l u r a l i t y   of  b o l t s   29,  one  of  which  

is  shown  in  F i g .  6 .   Hence,  f ixed   s c r o l l   26  is  f i x e d l y   d i sposed   w i t h i n  

cup  shaped  cas ing   12.  C i r c u l a r   end  p l a t e   261  of  f ixed  s c r o l l   26  p a r t i t i o n s  

the  inner   chamber  of  cup  shaped  cas ing   12  in to   a  r e a r   chamber  30  h a v i n g  

bosses   263,  and  a  f r o n t   chamber  3 1 , ' i n   which  s p i r a l   e lement   262  of  f i x e d  

s c r o l l   26  is  l o c a t e d .   A  s e a l i n g   member  32  is  d i sposed   w i th in   c i r c u m f e r e n t i a l  

groove  264  of  c i r c u l a r   end  p l a t e   261  for   s e a l i n g   the  o u t e r   p e r i p h e r a l  

s u r f a c e   of  c i r c u l a r   end  p l a t e   261  and  the  i nne r   wall  of  cup  s h a p e d  

c a s i n g   12.  A  hole  or  d i s h a r g e   por t   265  is  f o r m e d - t h r o u g h   c i r c u l a r   end  p l a t e  

261  at  a  p o s i t i o n   near  the  c e n t e r   of  s p i r a l   e lement   262;  d i s c h a r g e   p o r t  

265  connec t s   the  f l u i d   pocke ts   at  the  c e n t e r   of  s p i r a l   e lement   262  and  

r e a r   chamber  30 .  

O r b i t i n g   s c r o l l   27,  which  is  d i sposed   in  f r o n t   chamber  31,  i n c l u d e s  

a  c i r c u l a r   end  p l a t e   271  and  a  wrap  or  s p i r a l   e lement   272  a f f i x e d   to  o r  

e x t e n d i n g   from  one  end  s u r f a c e   of  c i r c u l a r   end  p l a t e   271.  The  s p i r a l  

e l ements   262  and  272  i n t e r f i t   at  an  a n g u l a r   o f f s e t   of  1800  and  a  

p r e d e t e r m i n e d   r a d i a l   o f f s e t .   The  s p i r a l   e lements   de f ine   at  l e a s t   a  p a i r  

of  f l u i d   pocke ts   between  t h e i r   i n t e r f i t t i n g   s u r f a c e s .   O r b i t i n g   s c r o l l   27 

is  connec t ed   to  the  d r i v i n g   mechanism  and  the  r o t a t i o n   p r e v e n t i n g / t h r u s t  

b e a r i n g   device  28.  The  d r i v i n g   mechanism  and  the  r o t a t i o n   p r e v e n t i n g /  

t h r u s t   b e a r i n g   device  28  e f f e c t   o r b i t a l   motion  of  o r b i t i n g   s c r o l l   27  by 



the  r o t a t i o n   of  d r i v e   s h a f t   13  to  t he reby   compress  f l u i d   p a s s i n g   t h r o u g h  

the  c o m p r e s s o r .  

R e f e r r i n g   to  F igs .   5  and  7,  the  d r i v i n g   mechanism  of  o r b i t i n g  

s c r o l l   27  wi l l   now  be  d e s c r i b e d .   As  d e s c r i b e d   above,  d r ive   s h a f t   13,  w h i c h  

is  r o t a t a b l y   s u p p o r t e d   by  s l eeve   15  through  bea r i ng   18,  has  d i s k   s h a p e d  

r o t o r   19  at  i t s   i nne r   end.  Disk  shaped  r o t o r   19  is  a l so   r o t a t a b l y  

s u p p o r t e d   by  f r o n t   end  p l a t e   11  th rough   bea r ing   20.  A  crank  pin  or  d r i v e  

pin  1 9 1 p r o j e c t s   a x i a l l y   from  an  a x i a l   end  su r f ace   of  disk  shaped  r o t o r   19 

and  is  r a d i a l l y   o f f s e t   from  the  c e n t e r   of  dr ive   sha f t   13.  C i r c u l a r   end  p l a t e  

271  of  o r b i t i n g   s c r o l l   27  is  p rov ided   with  a  t u b u l a r   boss  273  a x i a l l y  

p r o j e c t i n g   from  the  s u r f a c e   o p p o s i t e   to  the  end  s u r f a c e   from  which  s p i r a l  

e lement   272  e x t e n d s .   A  d i s c o i d   or  s h o r t   ax ia l   bushing  33  f i t s   i n t o  

boss  273,  and  is  r o t a t a b l y   s u p p o r t e d   t h e r e i n   by  a  b e a r i n g ,   such  as  n e e d l e  

b e a r i n g   34.  An  e c c e n t r i c   hole  is  formed  on  bushing  33;  the  e c c e n t r i c  

hole  is  r a d i a l l y   o f f s e t   from  the  c e n t e r   of  bushing  33.  Drive  p in191 ,   wh ich  

is  su r rounded   by  b e a r i n g   39,  f i t s   i n to   the  e c c e n t r i c   ho le .   T h e r e f o r e ,  

bushing   33  is  d r iven   by  the  r e v o l u t i o n   of  dr ive  pin  191to  t h e r e b y  
27 

r o t a t e   w i th in   b e a r i n g   34.  The  s p i r a l   element  of  o r b i t i n g   s c r o l l / i s   t h u s  

pushed  a g a i n s t   the  s p i r a l   e lement   of  f ixed  s c r o l l   26  due  to  the  moment 

c r e a t e d   by  the  d i f f e r e n t i a l   of  the  d r i v i n g   po in t   and  the  r e a c t i o n   p o i n t  

of  p r e s s u r e   gas  for   secured   the  l i n e   c o n t a c t s .  

Ro ta t ion   p r e v e n t i n g / t h r u s t   b e a r i n g   device  28  is  p laced   between  t h e  

inne r   end  s u r f a c e   of  f r o n t   end  p l a t e   11  and  the  end  s u r f a c e   of  c i r c u l a r  

end  p l a t e   271  which  faces   the  inner   end  su r f ace   of  f r o n t   end  p l a t e   1 1 ,  

as  shown  in  Fig.  6,  and  i n c l u d e s   a  f ixed   r ing   281,  which  is  f a s t e n e d   a g a i n s t  

the  a x i a l   end  s u r f a c e   of  annu l a r   p r o j e c t i o n   112,  an  o r b i t i n g   r i ng   282 ,  

which  is  f a s t e n e d   a g a i n s t   the  end  s u r f a c e   of  c i r c u l a r  e n d   p l a t e   272  by  a  

f a s t e n i n g   dev ice ,   and  a  b e a r i n g   e lement ,   such  as  a  p l u r a l i t y   of  s p h e r i c a l  

b a l l s '  2 8 3 .   Rings  281  and  282  have  a  p l u r a l i t y   of  i n d e n t a t i o n s   284  and  285 



and  one  of  s p h e r i c a l   ba l l   283  is  r e t a i n e d   between  each  of  these   i n d e n t a t i o n s  

284  and  285.  T h e r e f o r e ,   the  r o t a t i o n   of  o r b i t i n g   s c r o l l   2 7  i s   p r e v e n t e d  

by  b a l l s   283,  which  i n t e r a c t   with  the  edges  of  i n d e n t a t i o n s   284  and  285 

to  p r e v e n t   r o t a t i o n .   Also,  these   b a l l s   283  c a r r y . t h e   a x i a l   t h r u s t   l o a d  

from  o r b i t i n g   s c r o l l   27.  T h e r e f o r e ,   o r b i t i n g   s c r o l l   27  o r b i t s   w h i l e  

m a i n t a i n i n g   i t s   angu l a r   o r i e n t a t i o n  t o   f ixed  s c r o l l   26 .  

As  o r b i t i n g   s c r o l l   27  o r b i t s ,   the  l ine   c o n t a c t s   between  s p i r a l  

e lement   262  and  272  s h i f t   toward  the  c e n t e r   of  the  s p i r a l   e lements   a l o n g  

the  s u r f a c e s   of  the  s p i r a l   e l emen t s .The   f l u id   pockets   de f i ned   by  t h e  

l ine   c o n t a c t s   between  s p i r a l   e lements   262  and  272  move  toward  the  c e n t e r  

with  a  consequen t   r e d u c t i o n   of  volume,  to  t he reby   compress  the  f l u i d   i n  

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

f r o n t   chamber  31  from  an  e x t e r n a l   f l u i d   c i r c u i t   through  an  i n l e t   p o r t   35 

mounted  on  the  o u t s i d e   of  cup  shaped  cas ing   12  is  taken  in to   the  f l u i d  

pocke t s   formed  at  the  ou te r   p o r t i o n   of  s p i r a l   e lements   262  and  272.  As 

o r b i t i n g   s c r o l l   27  o r b i t s ,   the  f l u i d   in  the  f l u i d   pocke t s   is  c o m p r e s s e d  

as  the  pocke ts   move  toward  the  c e n t e r   of  the  s p i r a l   e l ement .   F i n a l l y ,  

the  compressed  f l u i d   is  d i s c h a r g e d   in to   r e a r   chamber  30  through  hole  265 ,  

and  t h e r e a f t e r ,   the  f l u i d   is  d i s c h a r g e d   to  the  e x t e r n a l   f l u i d   c i r c u i t  

through  an  o u t l e t   por t   36  formed  on  cup  shaped  cas ing   12 .  

R e f e r r i n g   to  Fig.  8,  each  s p i r a l   element  262  and  272  is  p rov ided   w i t h  

a  groove  37  formed  in  i t s   a x i a l   end  s u r f a c e   along  the  s p i r a l   c u r v e '   o f  

the  s p i r a l   e lement .   Groove  37  extends   from  the  inner   end  p o r t i o n   of  t h e  

s p i r a l   element  to  a  p o s i t i o n   c lose   to  the  t e r m i n a l   end  of  the  s p i r a l   e l e m e n t .  

A  seal   element  38  is  f i t t e d   wi th in   each  groove  37.  In  t h i s   c o n s t r u c t i o n ,  

as  shown  in  Fig.  9,  at  l e a s t   the  ax ia l   dimension  D2  of  seal   element  38  i s  

formed  g r e a t e r   than  the  depth  D1  of  groove  37.  Seal  element  38  thus  u s u a l l y  

c o n t a c t s   with  the  inner   end  s u r f a c e   of  f ac ing   c i r c u l a r   end  p l a t e   w i t h o u t  

any  a x i a l   force   urging  dev ice .   T h e r e f o r e ,   ax i a l   s e a l i n g   of  the  f l u i d   p o c k e t s  



wil l   be  s e c u r e d .  

In  t h i s   c o n s t r u c t i o n ,   the  gap  C  def ined   by  the  end  p l a t e   261,  s i d e  

wall  of  the  s p i r a l   e lement   262,  the  ax ia l   end  su r f ace   of  f a c i n g   s p i r a l  

element  272  and  seal   element  38  f i t t e d   in  the  groove  37  of  f a c i n g   s p i r a l  

e lement   272  wi l l   be  reduced ,   and  the  amount  of  the  f l u i d   l eakage   f r o m  

the  high  p r e s s u r e   chamber  to  lower  p r e s s u r e   chamber  is  r educed .   T h e r e f o r e ,  

the  volume  e f f i c i e n c y   of  the  compressor   is  improved .  

F u r t h e r m o r e ,   the  width  of  the  groove  wi l l   be  made  as  l a rge   as  p o s s i b l e  

and  the  width  of  the  seal   element  is  made  l a r g e r   dependent   on  the  w i d t h  

of  the  groove.   T h e r e f o r e ,   the  width  of  c o n t a c t   su r f ace   between  the  s e a l  

element  and  the  inner   end  s u r f a c e   of  f ac ing   end  p l a t e   wi l l   be  made  l a r g e r ,  

so  t ha t   the  f l u i d   leakage  through  the  c o n t a c t   su r f ace   wi l l   be  r e d u c e d .  

In  t h i s   c o n s t r u c t i o n ,   the  width  W2  of  seal   element  38  is  formed  s m a l l e r  

than  the  width  W1  of  groove  37.  T h e r e f o r e ,   the  problem  in  t h a t   the  a s s e m b l i n g  

of  the  sea l   element  into  t h e  g r o o v e   would  be  in  d i f f i c u l t y   which  is  c a u s e d  

by  the  l i m i t   of  the  t o l e r a n c e   to  s u r f a c e   roughness   or  width  of  the  g r o o v e  

to  be  worked,  or  the  width  of  seal   e lement ,   is  r e s o l v e d .   Also,  i f   s e a l  
a n d /  

element  is  formed  of  hard  p l a s t i c / o r   s e l f - l u b r i c a t i n g   m a t e r i a l ,   t h e  

d e f o r m a t i o n   of  the  sea l   element  would  occur  in  the  long  o p e r a t i o n   of  t h e  

compressor .   That  is ,   the  ax i a l   dimension  of  the  seal   element  is  r e d u c e d  

by  the  ax ia l   s l a n t   of  the  s c r o l l ,   while  the  width  of  the  sea l   e l e m e n t  

is  i n c r e a s e d .   The  i n c r e a s e   of  the  width  can  be  p e r m i t t e d   by  the  d i f f e r e n t i a l  

of  the  width,   and  thereby   secures   the  long  l i f e   s e a l i n g   of  the  f l u i d  

p o c k e t s .  

Fig.  10  shows  an  a l t e r n a t i v e   embodiment  of  the  p r e s e n t   i n v e n t i o n  

which  is  c h a r a c t e r i z e d   in  tha t   the  width  W2  of  seal   element  38  is  fo rmed  

s u b s t a n t i a l l y   same  as  the  width  W1  of  groove  37.  The  c o n s t r u c t i o n   w i l l  

more  reduce  the  gap  C,  and  t h e r e f o r e ,   the  amount  of  f l u i d   leakage   i s  

reduced  and  volume  e f f i c i e n c y   of  the  compressor   is  improved .  



1.  A  s c r o l l   type  f l u i d   d i sp l acemen t   appara tus   i n c l u d i n g   a  p a i r  

of  s c r o l l   members  (26,  27)  each  compris ing   an  end  p l a t e   (261,  271) 

and  a  s p i r a l   wrap  (262,  272)  ex tend ing   from  one  s ide .  of   said  end  

p l a t e   (261,  271)  said  s p i r a l   wrap  (262 ,   272)  having  a  groove  (37)  

formed  in  the  axia l   end  su r face   t h e r e o f   along  the  s p i r a l   c u r v e ,  

sa id   s p i r a l   wraps  (262,  272)  i n t e r f i t t i n g   at  an  angular   and  r a d i a l  

o f f s e t   to  make  a  p l u r a l i t y   of  l ine   c o n t a c t s   which  def ine   at  l e a s t  

one  pai r   of  f l u i d   pocke t s ,   d r i v i n g   means  (13,  19,  28)  o p e r a t i v e l y  

connected  to  one  of  said  s c r o l l   member  (27)  for  o r b i t i n g   said  one 

s c r o l l   member  (27)  r e l a t i v e   to  the  o ther   s c r o l l   member  (26)  and  

for  p r e v e n t i n g   r o t a t i o n   of  said  one  s c r o l l   member  (27)  to  change  

the  volume  of  the  f l u i d   pocke t s ,   c h a r a c t e r i z e d   by  a  seal   e l e m e n t  

(38)  f i t t e d   wi th in   said  groove  (37)  and  at  l e a s t   the  axia l   d i m e n s i o n  

of  said  seal   element  (38)  formed  g r e a t e r   than  the  depth  of  s a i d  

groove  ( 3 7 ) .  

2.  The  s c r o l l   type  f l u i d   d i sp l acemen t   appara tus   of  claim  1,  

c h a r a c t e r i z e d   in  tha t   the  width  of  said  seal   element  (38)  is  formed 

s u b s t a n t i a l l y   same  as  the  width  of  said  groove  ( 3 7 ) .  

3.  A  s c r o l l   type  f l u i d   compressor   c o m p r i s i n g :  

a  compressor  housing  (10)  having  a  f l u i d   i n l e t   port   (35)  and 

f l u id   o u t l e t   port   ( 3 6 ) ;  

a  f ixed  s c r o l l   member  (26)  f i x e d l y   disposed  r e l a t i v e   to  s a i d  

housing  (10)  and  having  an  end  p l a t e   (261)  and  a  f i r s t   s p i r a l   wrap 

(262)  ex tend ing   from  said  end  p l a t e   (261)  into  the  i n t e r i o r   of  s a i d  

housing  ( 1 0 ) ;  



an  o r b i t i n g   s c r o l l   member  (27)  having  an  end  p l a t e   (271)  and 

a  second  s p i r a l   wrap  (272)  ex tend ing   the re f rom,   said  f i r s t   and  s econd  

s p i r a l   wraps  (262,  272)  i n t e r f i t t i n g   at  an  a n g u l a r  a n d   r a d i a l   o f f s e t  

to  make  a  p l u r a l i t y   of  l ine   c o n t a c t s   d e f i n i n g   at  l e a s t   two  f l u i d  

pockets   which  merge  to  form  a  s i n g l e   p o c k e t ;  

d r iv ing   means  (13,  19,  28)  suppor ted   by  said  housing  and 

connected  to  said  o r b i t i n g   s c r o l l   member  (27)  for  o r b i t i n g   s a i d  

o r b i t i n g   s c r o l l   member  (27)  and  for  p r e v e n t i n g   the  r o t a t i o n   of  s a i d  

o r b i t i n g   s c r o l l   member  (27)  to  change  the  volume  of  the  f l u i d  

p o c k e t s ;  

a  groove  (37)  formed  in  the  ax ia l   end  su r face   of  each  of  s a i d  

f i r s t   and  second  s p i r a l   wraps  (262,  272)  along  the  s p i r a l   c u r v e ,  

c h a r a c t e r i z e d   by 

a  seal   element  (38)  f i t t e d   wi th in   said  groove  (37)  and  a t  l e a s t  

the  ax ia l   dimension  of  said  seal   element  (38)  formed  g r e a t e r   t h a n  

the  depth  of  said  groove  ( 3 7 ) .  

4.  The  s c r o l l   type  f l u i d   compressor   of  claim  3,  c h a r a c t e r i z e d  

in  tha t   the  width  of  said  seal   element  (38)  is  formed  s u b s t a n t i a l l y  

same  as  the  width  of  said  groove  ( 3 7 ) .  

5.  Apparatus  as  claimed  in  one  of  the  claims  1  to  4,  c h a r a c t e r i z e d  

in  tha t   the  said  seal   element  (37)  is  formed  of  hard  p l a s t i c   a n d / o r  

s e l f - l u b r i c a t i n g   m a t e r i a l .  
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