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.54)  Scroll  type  fluid  displacement  apparatus. 
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@  A  scroll  type  fluid  displacement  apparatus  is  dis- 
closed  which  includes  a  housing  (10)  having  an  inlet 
port  (124)  and  an  outlet  port  (123)  connected  with  the 
interior  (14)  thereof,  a  fixed  wrap  (122)  extending  into 
the  interior  of  the  housing  (10)  from  an  end  plate  por- 
tion  (121)  of  the  housing  (10),  an  orbiting  scroll  (122) 
orbitally  disposed  within  the  interior  (14)  with  its  wrap 
(222)  and  the  fixed  wrap  (122)  interfitting  to  form  shift- 
ing  sealed-off  fluid  pockets.  In  order  to  selectively 
connect  between  the  lower  pressure  space  (141)  within 
the  interior  (14)  and  the  center  space  (125)  of  both 
wraps,  an  opening  portion  (31)  is  formed  through  the 
end  plate  portion  (121)  of  the  housing  (10),  and  a  control 
means  (32)  is  disposed  in  the  opening  portion  (31)  for 
controlling  opening  and  closing  the  opening  portion  (31). 
Therefore,  fluid  displacement  of  the  apparatus  is  con- 
trolled  by  the  control  means  (32). 
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This  i n v e n t i o n   r e l a t e s   to  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  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   for  use  as  a  

s u p e r c h a r g e r   for   a  engine  or  as  an  a i r   pump. 

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  the  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 s   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 l ement .   These  s c r o l l s   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  t h a t   both  s p i r a l   e l ements   i n t e r f i t   to  make  a  p l u r a l i t y  

of  l i n e   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   s e a l  

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

s u r f a c e s   and,  as  a  r e s u l t ,   the  volume  of  the  f l u i d   pocke t s   c h a n g e s . S i n c e ,  

the  volume  of  the  f l u i d   pocke t s   i n c r e a s e s   or  d e c r e a s e s   dependent   on  t h e  

d i r e c t i o n   of  the  o r b i t a l   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  or  pump  f l u i d 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   have  been  used  as  a 

r e f r i g e r a n t   compressor   in  r e f r i g e r a t o r   or  a i r   c o n d i t i o n i n g   a p p a r a t u s .  

Such  compresso r s   need  high  e f f i c i e n c y   and  a  high  compres s ion   r a t i o ,   s u c h  

as  5  to  10  compress ion   r a t i o .   In  such  a  compres so r ,   the  r e - e x p a n s i o n  

volume,   i . e . ,   the  s m a l l e s t   volume  of  the  f l u i d   pocke t s   in  a  c o m p r e s s i o n  

cyc le ,   which  is  l o c a t e d   at  the  c e n t e r   of  the  s c r o l l   members  in  a  s c r o l l  

type  compres so r ,   must  be  reduced  as  much  as  p o s s i b l e .   To  t h i s   end,  t h e  

inne r   end  p o r t i o n   of  the  s p i r a l   e lements   are  ex tended   i nward ly   as  f a r   a s  

p o s s i b l e   to  the  c e n t e r   of  the  s c r o l l   member.. 



However,  when  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   is  u s e d  

for   a  s u p e r c n a r g e r   or  an  a i r   pump  which  r e q u i r e s   a  c o m p r e s s i o n   r a t i o   o f  

only  1.0  to  1 .5 ,   the  r e - e x p a n s i o n   volume  needs  not  be  r educed   as  much 

as  in  the  high  c o m p r e s s i o n   r a t i o   a p p l i c a t i o n .   In  an  a p p a r a t u s   wh ich  

r e q u i r e s   o n l y  a   low  compress ion   r a t i o ,   p r e s s u r e   d i f f e r e n c e   between  t h e  

high  p r e s s u r e   space  and  the  lower  p r e s s u r e   space  is  s m a l l e r   than  in  a  

high  c o m p r e s s i o n   r a t i o   a p p l i c a t i o n ,   so  t h a t   1.5  to  2.0  r e v o l u t i o n s   o f  

s p i r a l   e lement   g e n e r a l l y   i s  s u f f i c i e n t .   P a r t i c u l a r l y ,   the  a p p a r a t u s   w h i c h  

is  used  as  the  s u p e r c h a r g e r   for   engine  is  c a r r i e d   on  the  engine  and  e f f e c t s  

the  power  up  of  the  engine  by  s u p e r c h a r g i n g   a i r   to  the  eng ine .   T h e _ e n g i n e  

with  the  s u p e r c h a r g e r   is  c o n t r o l l e d   by  e x t e r n a l   e n v i r o n m e n t ,   for  e x a m p l e ,  

in  s t a r t i n g   o r  h i g h   power  d r i v i n g   s i t u a t i o n ,   the  engine   needs  the  s u p e r c h a r g e d  

a i r   to  power  up  the  engine ,   whi le ,   in  the  c o n s t a n t   d r i ve   s i t u a t i o n ,   t h e  

engine  r e q u i r i n g   not  so  much  s u p e r c h a r g e d   a i r .   The  s u p e r c h a r g e r   must  be  

p r o v i d e d   with  the  c o n t r o l   means  for   the  o p e r a t i o n   of  the  a p p a r a t u s .  

I t   is  a  p r imary   o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   an  i m p r o v e 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   having  a  c o n t r o l   means 

for   c o n t r o l l i n g   the  o p e r a t i o n   of  the  a p p a r a t u s   by  change  of  e x t e r n a l  

e n v i r o n m e n t .  

I t   is  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 s p l a c e m e n t   a p p a r a t u s   which  is  s imple   to  c o n s t r u c t   and  can  b e  

simply  and  r e l i a b l y   m a n u f a c t u r e d .  

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  hous ing   having  a  f l u i d   i n l e t   po r t   and  a  f l u i d   o u t l e t   p o r t .  

Fixed  s c r o l l   member  is  jo ined-   with  the  hous ing  and  has  a  f i r s t   end  p l a t e  

from  which  a  f i r s t   wrap  ex tends   into  an  o p e r a t i v e   i n t e r i o r   a rea   of  t h e  

hous ing .   An  o r b i t i n g   s c r o l l   member  has  a  second  end  p l a t e   from  which  a  

second  wrap  e x t e n d s .   The  f i r s t   and  second  wraps  i n t e r f i t   at  an  angu l a r   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 i n e   c o n t a c t s   to  d e f i n e   at  l e a s t  

one  pa i r   of  f l u i d   p o c k e t s .   A  d r i v i n g   mechanism  is  c o n n e c t e d  t o   the  o r b i t i n g  

s c r o l l   to  d r ive   the  o r b i t i n g   s c r o l l   in  an  o r b i t a l   mot ion .   A  r o t a t i o n  

p r e v e n t i n g   device   is  d i s p o s e d   between  the  hous ing   and  the  second  end  p l a t e  

for  p r e v e n t i n g   the  r o t a t i o n   of  the  o r b i t i n g   s c r o l l ,   t h e r e b y   the  volume 

of  the  f l u i d   pocke t s   changes  by  the  o r b i t a l   motion  of  the  s c r o l l .   An 

opening  is  formed  th rough  the  f i r s t   end  p l a t e   for  c o n n e c t i n g   between  t h e  

lower  p r e s s u r e   space  w i th in   the  o p e r a t i v e   area   of  the  hous ing   and  a  c e n t e r  

space  of  wraps.  A  c o n t r o l   means  is  d i s p o s e d   in  the  opening  for  c o n t r o l l i n g  

the  opening  and  c l o s i n g   of  the  o p e n i n g .  

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  d rawings ,   in  w h i c h : -  

Fig.  1  is  a  v e r t i c a l   s e c t i o n a l   view  of  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  an  embodiment  of  t h i s   i n v e n t i o n ;  

Figs .   2a-2d  are  s e c t i o n a l   views  taken  along  l i ne   I I - I I   in  Fig.  1 

i l l u s t r a t i n g   the  o p e r a t i o n   of  the  a p p a r a t u s ;  

Fig.  3  is  a  s e c t i o n a l   view  taken  along  the  l i n e   I I - I I   in  Fig.  1 

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 ;   and 

Fig.  4  is  a  p a r t i a l l y   s e c t i o n a l   view  of  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  a n o t h e 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.  1,  an  embodiment  of  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  acco rdance   with  the  p r e s e n t   i n v e n t i o n ,   in  p a r t i c u l a r ,   a  s c r o l l   t y p e  

a p p a r a t u s   1  is  shown.  Appara tus   1  i n c l u d e s   a  hous ing  10  having  a  f r o n t  

end  p l a t e   11  and  a  cup  shaped  cas ing   12,  which  is  a t t a c h e d   to  one  end 

s u r f a c e   of  f r o n t   end  p l a t e   22  by  a  p l u r a l i t y   of  b o l t s   13.  An  opening  i n  

cup  shaped  cas ing   12  is  covered  by  f r o n t   end  p l a t e   11  to  sea l   off  i n n e r  

chamber  14  of  cup  shaped  cas ing   12.  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   p e n e t r a t i o n   or  pa s sage   of  a  d r ive   s h a f t   1 5 .  

Front   end  p l a t e   11  has  an  a n n u l a r   s l e e v e   1 6  p r o j e c t i n g   from  the  f r o n t   e n d  

s u r f a c e   t h e r e o f   which  s u r r o u n d s   d r i ve   s h a f t   15.  In  the  embodiment  shown 

in  Fig.   1,  s l e e v e   16  is  s e p a r a t e d   from  f r o n t   end  p l a t e   11.  T h e r e f o r e ,  

s l e e v e   16  is  f i x 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  b o l t s  

13  with  cup  shaped  ca s ing   1 2 .  

A  p u l l e y   17  is   r o t a t a b l y   s u p p o r t e d   by  a  b e a r i n g   18  w h i c h  i s   c a r r i e d  

on  the  o u t e r   s u r f a c e   o f  s l e e v e   16.  The  o u t e r   end  p o r t i o n   of  d r i v e  s h a f t  

15,  which  ex tends   from  s l e e v e   16,  is  f i xed   on  p u l l e y   17  by  a  key  1 9  a n d  

b o l t   20  t h r o u g h   shims  21.  Drive  s h a f t   15  is  thus  d r i ven   by  an  e x t e r n a l  

d r ive   power  sauce  t h rough   p u l l e y   1 7 .  

A  f i x e d   s p i r a l   e lement   122  is  formed  i n t e g r a l   with  end  p l a t e   p o r t i o n  

121  of  cup  shaped  c a s i n g   12  and  ex tends   i n to   i nne r   chamber  14  of  cup  

shaped  c a s i n g   12.  S p i r a l   e lement   122,  which  has  a p p r o x i m a t e l y   1  and  3/4  t u r n s  

or  r e v o l u t i o n s ,   has  a  t r a p e z o i d a l   shaped  as  shown  in  Fig.   1.  An  o u t l e t  

po r t   123  is  formed  th rough   the  end  p l a t e   p o r t i o n   121  of  cup  shaped  c a s i n g  

12  and  an  i n l e t   po r t   124  is  formed  th rough   the  ou t e r   p e r i p h e r a l   s u r f a c e  

of  cup  shaped  c a s i n g   1 2 .  

An  o r b i t i n g   s c r o l l   22  is  a lso   l o c a t e d   w i t h i n   i nne r   chamber  14  o f  

cup  shaped  c a s i n g   12  and  i n c l u d e s   a  c i r c u l a r   end  p l a t e   221  and  o r b i t a l  

wrap  or  s p i r a l   e lement   222  a f f i x e d   to  or  e x t e n d i n g   from  one  s ide   s u r f a c e  

of  end  p l a t e   221.  A  t u b u l a r   member  223  p r o j e c t s   a x i a l l y   from  a  g e n e r a l l y  

c e n t e r   a r e a   of  the  s ide   s u r f a c e   of  end  p l a t e   221.  Fixed  s p i r a l   e lement   122 

and  o r b i t i n g   s p i r a l   e lement   222  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 .   At  l e a s t   a  p a i r   of  f l u i d   pocke t s   are  d e f i n e d  

between  s p i r a l   e l ements   122  and  222.  Tubular   member  223  has  a  h o l l o w  

i n t e r i o r   224 .  ex t end ing   th rough   i t s   c e n t e r .  



Drive  s h a f t   15  has  a  d isk   shaped  r o t o r   151  at  i t s   i nne r   end  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  f r o n t   end  p l a t e   11  t h rough   a  b e a r i n g   2 3  l o c a t e d  

w i th in   opening  111  of  f r o n t   end  p l a t e   11.  A  crank  pin  152  p r o j e c t s   a x i a l l y  

from  an  a x i a l   end  s u r f a c e   of  r o t o r   151  at  a  p o s i t i o n   which  i s   r a d i a l l y  

o f f s e t   from  the  c e n t e r   of  d r ive   s h a f t   15.  Crank  pin  152  is  c a r r i e d   i n  

hollow  i n t e r i o r   224  o f   t u b u l a r   member  223  by  a  b e a r i n g   24.  Bea r ing   24  i s  

held  w i th in   a  ledge  in  hol low  i n t e r i o r   224  by  a  snap  r i ng   25  and  a  

p r o j e c t i o n   225  formed  on  the  i nne r   s u r f a c e   of  hol low  i n t e r i o r   224.  Snap 

r ing   25  is  a t t a c h e d   on  the  i nne r   end  of  crank  pin  152  and  a  s p r i n g  

washer  26  is  p l aced   between  snap  r ing   25  and  b e a r i n g   24.  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   22  is  pushed  a g a i n s t   f r o n t   end  p l a t e   11  by  s p r i n g   w a s h e r  

2 6 .  

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   dev ice   28  is  l o c a t e d   b e t w e e n  

t h e - i n n e r   end  s u r f a c e   of  f r o n t   end  p l a t e   11  and  an  a x i a l   end  s u r f a c e   o f  

end  p l a t e   221  of  o r b i t i n g   s c r o l l   22.  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  

dev ice   28  i n c l u d e s   a  p l u r a l i t y ' o f   f ixed   i n d e n t a t i o n s   281  formed  on  t h e  

inner   end  s u r f a c e   of  f r o n t   end  p l a t e   11,  a  p l u r a l i t y   of  o r b i t i n g  

i n d e n t a t i o n s   282  formed  on  the  a x i a l   end  s u r f a c e   of  end  p l a t e   221  a n d ,  

a  p l u r a l i t y   of  b e a r i n g   e l ements   283,  such  as  b a l l s .   Each  b a l l   283  is  p l a c e d  

in  f a c i n g ,   g e n e r a l l y   a l i g n e d   i n d e n t a t i o n s   281  and  282.  The  r o t a t i o n   o f  

o r b i t i n g   s c r o l l   22  is  p r e v e n t e d   by  the  i n t e r a c t i o n   between  b a l l s   283  and  

i n d e n t a t i o n s   281  and  282;  a l so   the  a x i a l   t h r u s t   load  from  o r b i t i n g   s c r o l l  

22  is  s u p p o r t e d   by  f r o n t   end  p l a t e   11  th rough   b a l l s   283.  In  the  embod imen t  

shown  in  Fig.  1,  f r o n t   end  p l a t e   11  and  o r b i t i n g   s c r o l l   22  are  formed  o f  

l i g h t   a l l o y   meta l ,   for  example,   aluminum  a l l o y ,   to  reduce   the  we igh t   o f  

the  a p p a r a t u s .   As  a  r e s u l t ,   f ixed   and  o r b i t i n g   cover   p l a t e   284  and  285  a r e  

d i sposed   on  the  inner   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  end  p l a t e   221  to  p r even t   wear  of  i n d e n t a t i o n s   281  and  282 .  



A  g r e a s e   s ea l   mechanism  29  is  p l aced   between  the  ou t e r   p e r i p h e r a l  

p o r t i o n   of  end  p l a t e   221  of  o r b i t i n g   s c r o l l   22  and  the  i nne r   e n d  s u r f a c e  

of  f r o n t   end  p l a t e   11.  Also,  b e a r i n g   24  which  is  l o c a t e d   at  hol low  i n t e r i o r  

224  of  t u b u l a r   member  223  and  b e a r i n g   23  which  is  l o c a t e d   w i t h i n   o p e n i n g  

111  have  a  g r e a s e   s ea l   mechanism.  T h e r e f o r e ,   a  space  d e f i n e d   by  f r o n t   end  

p l a t e   11  and   a x i a l   end  s u r f a c e   of  end  p l a t e   221  is  s e a l e d   o f f .   G r e a s e ,  

which  is  e n c l o s e d   w i t h i n   space ,   is  r e t a i n e d   to  l u b r i c a t e   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   dev ice   2 8 .  

A  c o n n e c t i n g   hole  31  is  formed  th rough   end  p l a t e   p o r t i o n   121  of  cup 

shaped  c a s i n g   12.  Connec t ing   hole  31  connec t s   between  a  s u c t i o n   s p a c e  

141  of  i n n e r   chamber  14,  which  is  d e f i n e d   between  o u t e r   s ide   wall   of  o r b i t i n g  

s p i r a l   e l e m e n t  2 2 2   and  the  inner   s ide   wall  of  cup  s h a p e d  c a s i n g   12,  a n d  

a  c e n t e r   space   125  of  both  s p i r a l   e l e m e n t s  1 2 2   and  222.  Connec t ing   h o l e  

31  is  formed  in  a  c i r c u l a r   shape  as  shown  in  F igs . '   2 a - 2 d ,   however,   h o l e  

31  may  be  formed  in  an  e l l i p s e   shape  as  shown  in  Fig.   3.  A  valve  member 

32  is  s e a t e d   in  c o n n e c t i n g   hole  31  for   c l o s i n g   hole  31.  Valve  member 

32  is  c o n n e c t e d   to  a  s o l e n o i d   33  th rough   a  p l a n g e r   34.  A  c o i l   s p r i n g  

35  is  p laced   between  va lve   member  32  and  s o l e n o i d   33,  t h e r e f o r e   v a l v e  

member  32  is  u s u a l l y   pushed  a g a i n s t   hole  31  to  c lose   hole  31  a n d - c o n t r o l l e d  

by  the  o p e r a t i o n   of  s o l e n o i d   33.  In  t h i s   embodiment  as  shown  in  Fig.   1 ,  

s o l e n o i d   33  and  p l a n g e r   34  are  l o c a t e d   w i th in   a  hous ing   125  which  is  f o r m e d  

i n t e g r a l   with  cup  shaped  ca s ing   12.  A  space  36  in  which  s o l e n o i d   33  and  

p l a n g e r   34  are  l o c a t e d   is  connec ted   to  o u t l e t   po r t   123  th rough   a  hole  3 7 .  

R e f e r r i n g   now  to  F igs .   2a-2d,   the  o p e r a t i o n   of  the.  a p p a r a t u s  w i l l   be  

e x p l a i n e d   below.  As  shown  in  Fig.   2a,  f ixed   s p i r a l   e lement   122  and  o r b i t i n g  

s p i r a l   e lement   222  i n t e r f i t   at  an  angu l a r  and   r a d i a l   o f f s e t   with  a  small   r a d i a l  

gap.  The  f l u i d ,   for   example,  the  a i r   i n t r o d u c e d   th rough  i n l e t   por t   124  f l o w s  



into  s u c t i o n   space  141  of  inner   chamber  14  of  cup  shaped  c a s i n g   12,  and  

in to   a  space  A  formed  by  the  inner   s ide  wall  of  o r b i t i n g   s p i r a l   e l e m e n t  

222  and  the  ou t e r   s ide  wall  of  f i xed   s p i r a l   e lement   122  and  a  space  B  f o r m e d  

by  the  ou te r   s ide   wall  of  o r b i t i n g   s p i r a l   e lement   222  and  the  i nne r   s i d e -  

wall  of  f ixed   s p i r a l   e lement   122.  The  r e l a t i v e   p o s i t i o n   of  the  s p i r a l  

e lements   a f t e r   the  d r ive   s h a f t   15  r o t a t e s   90°  is  shown  in  Fig.   2b.  The 

ou te r   s ide   wall  of  t e r m i n a l   end  of  o r b i t i n g   s p i r a l   e lement   222,  now  f i t s  

a g a i n s t   the  inner   s ide  wall  of  cup  shaped  c a s i n g   12,  s ince   the  ou t e r   s i d e  

wall  o f  o r b i t i n g   s p i r a l   e lement   has  an  a n n u l a r   shape.   Thus,  the  space  B 

is  s e a l ed   off   by  the  inner   s ide   wall  of  cup  shaped  c a s ing   12  and  the  o u t e r  

s ide  wall  of  o r b i t i n g   s p i r a l   e lement   222.  However,  s ince   the  d i a m e t e r  

of  end  p l a t e   221  ( the  o u t l i n e   of  end  p l a t e   221  is  shown  by  d o t t e d   l i n e  

in  Fig.  2a)  is  formed  s m a l l e r   than  the  d i a m e t e r   of  cup  shaped  c a s ing   12 

to  pe rmi t   o r b i t a l   motion  of  o r b i t i n g   s c r o l l   22  w i th in   cup  s h a p e d - c a s i n g  

12,  space  B  is  a x i a l l y   connec ted   with  the  inner   chamber  14  of  cup  s h a p e d  

cas ing   12.  A c c o r d i n g l y ,   the.pump  o p e r a t i o n   does  not  s t a r t   in  t h i s   s t a g e .  

The  r e l a t i v e   p o s i t i o n   of  the  s p i r a l   e lements   a f t e r   d r i v e   s h a f t   15 

f u r t h e r   r o t a t e s   90°  is  shown  in  Fig.  2c.  Spaces  A  and  B  are  s t i l l   c o n n e c t e d  

a x i a l l y   to  the  s u c t i o n   space  141  of  inner   chamber  14.  T h e r e f o r e ,   t h i s  

s tage   is  s t i l l   in  a  sucking   c o n d i t i o n .   When  d r ive   s h a f t   15  r o t a t e s   270°  

(see  Fig.  2d)  the  inner   s ide  wall  of  o r b i t i n g   s p i r a l   e lement   222  comes 

into  c o n t a c t   with  po in t   P I o n   the  ou te r   s ide  wall  of  f i xed   s p i r a l   e l e m e n t  

122  and  the  ou te r   s ide  wall  of  o r b i t i n g   s p i r a l   e lement   222  comes  i n t o  

c o n t a c t   with  po in t   P2  on  the  inner   s ide  wall  of  f i xed   s p i r a l   e lement   122 

to  sea l   off   spaces   A  and  B.  Since  both  s p i r a l   e l ements   122  and  222  have  

a p p r o x i m a t e l y   1  and  3/4  tu rns   or  r e v o l u t i o n s ,   upon  passage   of  the  s p i r a l  

e lements   from  the  s tage   as  shown  in  Fig.  2c  to  the  s t age   as  shown  in  - 



Fig.  2d,  two  spaces   A  and  B  are  connec t ed   to  the  c e n t e r   space  125  o f  

s p i r a l   e l emen t s   which  is  connec t ed   with  o u t l e t   po r t   123.  As a   r e s u l t ,  

the  f l u i d   w i t h i n   spaces   A  and  B  flows  in to   c e n t e r   space  125  and  is  r e d u c e d  

in  the  volume.  Upon  f u r t h e r   r o t a t i o n   of  d r i ve   s h a f t   15,  t h e  f l u i d   w i t h i n  

spaces   A  and  B  is  d i s c h a r g e d   to  an  e x t e r n a l   f l u i d   c i r c u i t   t h rough   o u t l e t  -  

p o r t   123  by  r e d u c t i o n   of  volume  of  spaces   A  and  B. 

In  the  case  t h a t   the  a p p a r a t u s   is  used  as  a  s u p e r c h a r g e r   for   e n g i n e  

of  v e h i c l e ,   o p e r a t i o n   of  the  c o n n e c t i n g   hole  w i l l   be  d e s c r i b e d   b e l o w .  

The  s t a r t i n g   or  a c c e l e r a t i n g   s i t u a t i o n   of  v e h i c l e ,   the  engine   r e q u i r e s  

the  s u p e r c h a r g e d   a i r   for   power  up.  In  t h i s   s i t u a t i o r r ,   s o l e n o i d   33  i s  

not  o p e r a t e d ,   so  t h a t   c o n n e c t i n g   hole  31-  is  c losed   by  va lve   32.  T h e r e f o r e ,  

the  a p p a r a t u s   is  no rma l ly   o p e r a t e d   so  as  to  supply   t h e  s u p e r c h a r g e d   a i r  

to  engine   for   s av ing   consumpt ion   of  f u e l .  

F u r t h e r m o r e ,   in  the  case  t h a t   the  v e h i c l e   d r i v e s   at  a  c o n s t a n t   s p e e d ,  

the  s u p e r c h a r g e d   a i r   is  not  r e q u i r e d   by  d i r v i n g   eng ine .   S o l e n o i d   33  i s  

o p e r a t e d   th rough   a  d e t e c t i n g   dev ice   (not   shown),  so  t h a t   va lve   32  is  moved 

to  the  a x i a l   d i r e c t i o n   by  s o l e n o i d   33  th rough   p l a n g e r   34.  T h e r e f o r e ,  

c o n n e c t i n g   hole   31  is  opened  by  movement  of  va lve   32.  In  t h i s   s i t u a t i o n ,  

the  f l u i d   w i t h i n   s u c t i o n   space  141  f lows  in to   c e n t e r   space  125  a n d / o r  

d i s c h a r g e   p o r t   123  th rough   c o n n e c t i n g   hole   31  and /o r   hole  37.  The  f u n c t i o n  

of  the  a p p a r a t u s   is  thus  s t opped .   The  engine  o p e r a t e s   at  a  normal  c o n d i t i o n .  

Fig.   4  shows  a n o t h e r   embodiment  of  t h i s   i n v e n t i o n   in  which  the  c o n f i g u r a -  

t ion   of  the  c o n n e c t i n g   hole  and  the  c o n t r o l   mechanism  of  hole  are  m o d i f i e d .  

S i m i l a r   p a r t s   are  r e p r e s e n t e d   by  the  same  r e f e r e n c e   numera ls   as  in  embodiment  

shown  in  Fig.   1.  So leno id   33  is  f i xed   on  the  o u t s i d e   of  cup  shaped  c a s i n g  

12.  Connec t ing   hole  31  formed  th rough  end  p l a t e   p o r t i o n   121  has  a  c e r t a i n  

a x i a l   l e n g t h   and  valve  32  is  movably  f i t t e d   w i t h i n   c o n n e c t i n g   hole  3 1 .  



Valve  32  is  a x i a l l y   moved  w i th in   c o n n e c t i n g   hole  by  o p e r a t i o n   of  s o l e n o i d  

33,  so  as  to  form  a  f l u i d   passageway  c o n n e c t i n g   between  s u c t i o n   s p a c e  

141  and  c e n t e r   space  125  along  the  inner   s u r f a c e   of  the  valve  32.  The 

f l u i d   passageway  for  l e a k i n g   compressed  f l u i d   to  s u c t i o n   space  141  i s  

c o n t r o l l e d   by  movement  of  valve  32.  The  d i s p l a c e m e n t   volume  of  the  a p p a r a t u s  

is  thus  c o n t r o l l e d .  

This  i n v e n t i o n   has  been  d e s c r i b e d   in  d e t a i l   in  c o n n e c t i o n   with  p r e f e r r e d  

embodiments,   but  these   are  merely  examples  only  and  t h i s   i n v e n t i o n   i s  

not  l i m i 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   by  those   s k i l l e d   i n  

the  a r t   t h a t   v a r i a t i o n s   and  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  

scope  of  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 i d  d i s p l a c e m e n t   a p p a r a t u s   i n c l u d i n g   a  hous ing   ( 1 0 )  

having   an  i n l e t   p o r t   (124)  and  an  o u t l e t   p o r t   (123) ,   a  f i xed   s c r o l l   (122)  

j o i n e d   with  sa id   hous ing   (10)  and  having  a  f i r s t   end  p l a t e   (121)  f r o m  

which  a  f i r s t   wrap  (122)  ex tends   in to   an  o p e r a t i v e   i n t e r i o r   area   (14)  

of  sa id   hous ing   (10) ,   an  o r b i t i n g   s c r o l l   (22)  having  a  second  end  p l a t e  

(221)  from  which  a  second  wrap  (222)  ex t ends ,   said  f i r s t   and  second  w r a p s  

(122,  222)  i n t e r f i t t i n g  a t   an  a n g u l a r   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 i n e   c o n t a c t s   to  d e f i n e   at  l e a s t   one  p a i r   of  f l u i d   pocke t s   w i t h i n   s a i d  

o p e r a t i v e   i n t e r i o r   a rea ,   a  d r i v i n g   mechanism  ( 1 5 - 1 5 1 - f 5 2 )   c o n n e c t e d  t o  

sa id   o r b i t i n g   s c r o l l   (22)  to  d r i ve   sa id   o r b i t i n g   s c r o l l   (22)  in  an  o r b i t a l  

motion,   and  a  r o t a t i o n   p r e v e n t i n g   means  (28)  for   p r e v e n t i n g   the  r o t a t i o n  

of  sa id   o r b i t i n g   s c r o l l   (22)  so  t h a t   the  volume  of  f l u i d   pocke t s   c h a n g e s  

dur ing   the  o r b i t a l   motion  of  sa id   o r b i t i n g   s c r o l l   (22) ,   c h a r a c t e r i z e d  

by  an  opening  p o r t i o n   (31)  formed  on  sa id   f i r s t   end  p l a t e   (121)  for   c o n n e c t i n g  

with  a  lower  p r e s s u r e   space  (141)  of  the  o p e r a t i v e   i n t e r i o r   and  a  c e n t e r  

space  (125)  of  sa id   wraps  (122,  222),  and  a  c o n t r o l   means  (32)  for  c o n t r o l l i n g  

the  opening  and  c l o s i n g   of  sa id   opening  p o r t i o n   (31)  to  c o n t r o l   the  o p e r a t i o n  

of  sa id   a p p a r a t u s .  

2.  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   of  c la im  1  w h e r e i n  

said  f i r s t   end  p l a t e   (121)  is  formed  i n t e g r a l   with  an  end  p l a t e   p o r t i o n  

of  sa id   hous ing   ( 1 0 ) .  

3.  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   of  c laim  1  w h e r e i n  

said  c o n t r o l   means  i n c l u d e s   a  va lve   member  (32)  f i t t e d   in  sa id   o p e n i n g  

p o r t i o n ,   s o l e n o i d   (33)  c o n t r o l l e d   by  the  e x t e r n a l   env i ronmen t ,   and  a  p l a n g e r  

(34)  connec t ed   between  said  va lve   member  (32)  and  s o l e n o i d   ( 3 3 ) .  



4.  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   of  claim  3  w h e r e i n  

said  opening  p o r t i o n   (31)  has  an  ax ia l   l eng th   and  said  va lve   member  i s  

d i sposed   movable  w i t h i n   said  opening  p o r t i o n   ( 3 1 ) .  
















	bibliography
	description
	claims
	drawings

