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Q. 

©  In  conventional  compressors,  it  has  been  difficult 
to  satisfy,  by  a  single  compressor,  both  large  pres- 
sure  ratio  and  large  increase/decrease  ratio  of  a 
working  quantity  per  unit  time.  Since  each  compres- 
sor  has  its  merits  and  demerits,  there  is  a  limit  to 
utilizing  a  single  compressor  over  a  wide  range  of 
applications  and  a  suitable  compressor  must  be  se- 
lected  in  accordance  with  an  intended  application. 
Therefore,  the  present  invention  makes  it  possible  to 
take  the  advantage  of  a  variable  displacement  that 
ts  pressure  ratio  is  great  and  the  advantage  of  a 
turbo  type  that  a  working  quantity  per  unit  time  is 
great.  Thus,  the  present  invention  makes  it  possible 
For  a  compression  apparatus  or  an  internal  combus- 
tion  engine  of  vehicles  to  carry  out  an  efficient 
Dperation. 

<erox  Copy  Centre 
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ROTARY  DISPLACEMENT  COMPRESSOR 

[TECHNICAL  F I E L D ]  

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

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

i r e s s u r i z i n g   or  r e d u c i n g   a p p a r a t u s   by  u t i l i z i n g   a  p r e s s u r e  

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

[BACKGROUND  ART] 

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

s y s t e m   and  a  t u r b o   s y s t e m .   Among  t h e m ,   in  t h e   v a r i a b l e  

ro lume  s y s t e m ,   a  p r e s s u r e   r a t i o   in  c o m p r e s s i o n   a f t e r   s u c t i o n  

>f  p r e s s u r e   f l u i d   can   be  s e t   l a r g e   b u t   an  i n e r t i a   of  w o r k i n g  

w e i g h t   of  a  m e c h a n i c a l   s y s t e m   i s   l a r g e .   T h e r e f o r e ,   t h e r e   i s  

i  d i s a d v a n t a g e o u s   a s p e c t   to  u t i l i z e   when  i n c r e a s i n g   an  a c t i o n  

amount   p e r   u n i t   t i m e .   On  t h e   o t h e r   h a n d ,   t h e   t u r b o   s y s t e m   i s  

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

c o m b u s t i o n   e n g i n e .   The  a c t i o n   a m o u n t   p e r   u n i t   t i m e   can   b e  

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

p r e s s u r e   r a t i o   c a n n o t   be  s e t   l a r g e   r e s u l t i n g   in  a  s o - c a l l e d  

t u r b o - l a g .   T h e r e f o r e ,   t h e   t u r b o   s y s t e m   i s   a l s o  

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

r a t i o   f o r   u t i l i z i n g   i t   as  some  e n e r g y .  
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The  c o m p r e s s o r   a p p l i e d   to  t h e   i n t e r n a l   c o m b u s t i o n  

e n g i n e ,   i f   i t   i s   of  t he   v a r i a b l e   d i s p l a c e m e n t   s y s t e m ,   c a n  

i n c r e a s e   t he   p r e s s u r e   r a t i o ,   and  t h e r e f o r e ,   even   a t   t he   t i m e  

of  low  s p e e d   o p e r a t i o n ,   a  h i g h   t o r q u e   can  be  o b t a i n e d .  

H o w e v e r ,   in   t h e   c a s e   w h e r e   t h e   c o m p r e s s o r   i s   of   a  

r e c i p r o c a t i n g   t y p e ,   a  w o r k i n g   r o t a t i o n a l   i n e r t i a   w e i g h t   i s  

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

s p e e d .   F u r t h e r m o r e ,   in  t h e   i n t e r n a l   c o m b u s t i o n   e n g i n e   of  t h e  

t u r b o   s y s t e m ,   t he   r o t a t i o n a l   s p e e d   can  be  i n c r e a s e d   bu t   a  

l a r g e   p r e s s u r e   r a t i o   a t   t he   t i m e   of  low  s p e e d   o p e r a t i o n  

c a n n o t   be  i n c r e a s e d .   T h e r e f o r e ,   t h e   t o r q u e   p r o d u c e d   a t   t h e  

t i m e   of  low  s p e e d   o p e r a t i o n   i s   s m a l l   and  t h e r e   i s   s o m e  

d e f e c t s   in  low  s p e e d   o p e r a t i o n .  

In  c o n v e n t i o n a l   c o m p r e s s o r s ,   i t   has   been   d i f f i c u l t   t o  

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

and  a  l a r g e   i n c r e a s e / d e c r e a s e   r a t i o   of  a  w o r k i n g   q u a n t i t y   p e r  

u n i t   t i m e .   S i n c e   e a c h   c o m p r e s s o r   h a s   i t s   m e r i t s   a n d  

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

o v e r   a  wide   r a n g e   of  a p p l i c a t i o n s   and  a  s u i t a b l e   c o m p r e s s o r  

mus t   be  s e l e c t e d   in  a c c o r d a n c e   w i t h   an  i n t e n d e d   a p p l i c a t i o n .  

T h e r e f o r e ,   t h e   o b j e c t   of  t h i s   i n v e n t i o n   i s   to  make  i t  

p o s s i b l e   to  t a k e   t he   a d v a n t a g e   of  a  v a r i a b l e   d i s p l a c e m e n t  

t h a t   i t s   p r e s s u r e   r a t i o   i s   g r e a t   and  t h e   a d v a n t a g e   of  a  t u r b o  

t y p e   t h a t   a  w o r k i n g   q u a n t i t y   p e r   u n i t   t i m e   is   g r e a t .  



EP  0  401  380  A1 

-  3  -  

[DISCLOSURE  OF  INVENTION] 

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

a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   c h a r a c t e r i z e d   in  t h a t   a n  

i n t a k e   p a t h   and  a  d i s c h a r g e   p a t h   a r e   c o n n e c t e d   to  a  h o u s i n g ;  

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

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

p r o v i d e d ;   a  p a r t i t i o n i n g   l i n e r   r o t a t a b l y   m o u n t e d   in  t h e  

c e n t e r   of  s a i d   sun  g e a r   to  d i v i d e   t he   i n t e r i o r   of  s a i d  

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

r a d i a l l y   e x t e n d i n g   arm  is   p r o v i d e d   on  s a i d   p l a n e t   g e a r ;   a n d  

an  e x t r e m e   end  of  s a i d   arm  i s   m o v a b l y   c o n n e c t e d   in  a  r a d i a l  

d i r e c t i o n   of  s a i d   p a r t i t i o n i n g   l i n e r .  

[BRIEF  DESCRIPTION  OF  DRAWINGS] 

F i g .   1  i s   a  s c h e m a t i c   p l a n   v iew  s h o w i n g   an  e x a m p l e  

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

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

e n g i n e ;   F i g .   2  i s   an  e x p l o d e d   v iew  of  a  p a r t   of  a  p l a n e t   g e a r  

m e c h a n i s m   and  a  p a r t i t i o n i n g   l i n e r ;   F i g .   3 ( a )   i s   a  s c h e m a t i c  

p l a n   v iew  s h o w i n g   an  a s s e m b l y   of  a  sun  g e a r   and  p l a n e t   g e a r s ;  

F i g .   3 ( b )   i s   a  s c h e m a t i c   v i ew  s h o w i n g   a  p o s i t i o n   of  a  p i n  

when  t h e   p l a n e t   g e a r s   r e v o l v e ;   F i g .   M(a)  to  F i g .   M h )   a r e  

r e s p e c t i v e l y   s c h e m a t i c   p l a n   v i e w s   s h o w i n g   s t r o k e s   of  s u c t i o n ,  

c o m p r e s s i o n ,   c o m b u s t i o n   and  s c a v e n g i n g   of  a i r   by  c h a m b e r s ;  

F i g .   5  i s   a  d i a g r a m   s h o w i n g   a  v a r i a t i o n   of  p r e s s u r e   of  t h e  
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h a m b e r s   in  t he   s t r o k e s   snown  in  r i g .   h,  r ^ .   «  j-o  °- 

o h e m a t i c   p l a n   v iew  s h o w i n g   an  e x a m p l e   in  w h i c h   t h r e e  

a r t i t i o n i n g   l i n e r s   a r e   p r o v i d e d .   F i g .   7  i s   a  s c h e m a t i c   p l a n  

iew  s h o w i n g   an  e x a m p l e   of  a  c o m p r e s s i o n   d e v i c e   f o r   a i r ;   F i g .  

(a)   to  F i g .   8 ( h )   a r e   r e s p e c t i v e l y   s c h e m a t i c   p l a n   v i e w s  

h o w i n g   s t r o k e s   of  s u c t i o n ,   c o m p r e s s i o n   and  e x h a u s t   of  a i r ;  

i g .   9  i s   a  s c h e m a t i c   p l a n   v iew  of  an  e x a m p l e   in  w h i c h   a  

l a n e   s h a p e   of  a  p a r t i t i o n   l i n e r   has   a  s e c t o r a l - s h a p e ;   F i g .  

0  i s   a  s c h e m a t i c   p l a n   v iew  of  an  e x a m p l e   of  a  c o m p r e s s i o n  

i e v i c e   w i t h   t h r e e   p a r t i t i o n i n g   l i n e r s ;   F i g s .   1 1 ( a )   and  ( b )  

.re  r e s p e c t i v e l y   c u t a w a y   p e r s p e c t i v e   v i e w s   s h o w i n g   an  e x a m p l e  

,f  t he   h o u s i n g ;   F i g .   1 2 ( a )   i s   a  p l a n   v i ew  of  a  p a r t i t i o n i n g  

. i n e r   u t i l i z e d   f o r   t he   h o u s i n g   of  F i g .   1 1 ( a ) ;   F i g s .   1 2 ( b )   a n d  

c)  a r e   r e s p e c t i v e l y   p l a n   v i e w s   of  a  p a r t i t i o n i n g   l i n e r   o f  

/ h i c h   u p p e r   and  l o w e r   p o r t i o n s   a r e   p l a c e d   one  o v e r   t he   o t h e r ;  

■ig.  13  i s   a  p e r s p e c t i v e   v iew  in  w h i c h   two  p a r t i t i o n i n g  

L i n e r s   of  F i g .   12  a r e   p l a c e d   one  o v e r   t h e   o t h e r ;   F i g .   14  i s   a  

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

bhe  p a r t i t i o n i n g   l i n e r   of  F i g .   13;  F i g .   15  i s   a  s e c t i o n a l  

. i e w   of  a  h o u s i n g   in  w h i c h   p a r t i t i o n i n g   l i n e r s   and  t h e   p l a n e t  

g e a r   m e c h a n i s m   a r e   i n c o r p o r a t e d ;   F i g .   16  i s   a  s e c t i o n a l   v i e w  

when  i n c o r p o r a t e d   in  t h e   h o u s i n g ;   F i g s .   17  and  18  a r e  

r e s p e c t i v e l y   s e c t i o n a l   v i e w s   s h o w i n g   a n o t h e r   e x a m p l e s ;   F i g .  

19  i s   a  s c h e m a t i c   p l a n   v iew  of  t he   p l a n e t   g e a r   m e c h a n i s m   o f  

F i g .   18;  F i g .   20  i s   a  c u t a w a y   p e r s p e c t i v e   v i e w ;   and  F i g .   21 
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i s   a  s e c t i o n a l   v i ew   of  an  e x a m p l e   s h o w i n g   o n l y   t h e   u p p e r   s i d e  

of  an  a r r a n g e m e n t   of  t h e   p l a n e t   g e a r   m e c h a n i s m .  

F u r t h e r ,   F i g .   22  i s   a  c u t a w a y   v iew  s h o w i n g   a  f u r t h e r  

c o n s t r u c t i o n   e x a m p l e   of  a  h o u s i n g ;   F i g .   23  i s   a  v iew  s h o w i n g  

t h e   p r i n c i p l e   of  a  g e a r   t r a i n   in  t he   c a s e   of  8 - a i r   c h a m b e r  

s y s t e m ;   F i g .   24  i s   a  s c h e m a t i c   s o l i d   mode l   t h e r e o f ;   F i g .   2 5  

i s   a  p e r s p e c t i v e   v i ew  of  a  p a r t i t i o n i n g   l i n e r ;   F i g .   26  i s   a  

s t r o k e   v i ew  by  r o t a t i o n   of  a  p a r t i t i o n i n g   l i n e r ;   F i g .   27  i s   a  

v i ew   s h o w i n g   t h e   p r i n c i p l e   of  a  g e a r   t r a i n   in  t he   c a s e   w h e r e  

an  o u t p u t   s h a f t   i s   d i r e c t l y   c o u p l e d   to  a  sun  g e a r ;   F i g .   28  i s  

i t s   s c h e m a t i c   s o l i d   m o d e l ;   F i g .   29  i s   a  s t r o k e   v iew  b y  

r o t a t i o n   of  a  p a r t i t i o n i n g   l i n e r .   F i g .   30  i s   a  l o n g i t u d i n a l  

s e c t i o n a l   v i ew  s h o w i n g   t h e   c o n s t r u c t i o n   in  t h e   c a s e   w h e r e   a n  

o u t p u t   i s   r e m o v e d   f rom  t h e   sun  g e a r ;   F i g .   31  i s   a  v i e w  

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

l i n e r ;   F i g .   3 2 ( a )   i s   a  p l a n   v iew  s h o w i n g   an  a r r a n g e m e n t   of  a  

g e a r   t r a i n   and  a  c r a n k   s h a f t ;   F i g .   3 2 ( b )   i s   a  s i d e   v i e w ;   a n d  

F i g .   33  i s   a  c u t a w a y   v i ew  s h o w i n g   a  c o n n e c t i n g   c o n s t r u c t i o n  

b e t w e e n   a  p a r t i t i o n i n g   p l a t e   and  a  p l a n e t   g e a r .  
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F e a t u r e s   of  t he   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   i n  

i t a i l   in  c o n n e c t i o n   w i t h   e m b o d i m e n t s   shown  in  t h e   d r a w i n g s .  

F i g .   1  i s   a  s c h e m a t i c   v i ew  s h o w i n g   an  e x a m p l e   in  w h i c h   a  

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

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

In  t h e   f i g u r e ,   an  i n t a k e   p i p e   1a  to  w h i c h   a i r   f o r  

D m b u s t i o n   and  f u e l   a r e   s u p p l i e d   and  an  e x h a u s t   p i p e   1b  f o r  

i s c h a r g i n g   c o m b u s t i o n   g a s e s   a r e   p r o v i d e d   on  a  h o u s i n g   1,  a n d  

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

o s i t i o n   b e t w e e n   t h e   i n t a k e   p i p e   1a  and  t he   e x h a u s t   p i p e   1 b .  

he  h o u s i n g   1  has   i t s   i n n e r   p e r i p h e r a l   w a l l   f o r m e d   i n t o   a  

p p r o x i m a t e l y   p r e c i s e   r o u n d ,   w i t h i n   w h i c h   a  sun  g e a r   2  h a v i n g  

n  o u t p u t   s h a f t   ( n o t   shown)   p r o j e c t e d   e x t e r n a l l y   of  t h e  

o u s i n g   1  i s   c o a x i a l l y   a r r a n g e d ,   and  f o u r   p l a n e t   g e a r s   3a  t o  

id  m e s h e d   w i t h   t h e   sun  g e a r   2  a r e   i n c o r p o r a t e d .   Two 

. a r t i t i o n i n g   l i n e r s   4  and  5  a r e   m o u n t e d   in  t h e   c e n t e r   p o r t i o n  

,f  t he   sun  g e a r   2  so  t h a t   t h e y   may  r o t a t e   a r o u n d   t he   sun  g e a r  

>  by  means   of  a  p i v o t   2 a .  

F i g .   2  i s   an  e x p l o d e d   p e r s p e c t i v e   v iew  of  t h e   sun  g e a r  

2,  t he   p l a n e t   g e a r   3a  (3b  -  3c  a r e   no t   shown)   and  o n e  

p a r t i t i o n i n g   l i n e r   4  in  t he   h o u s i n g   1.  An  arm  6  e x t e n d i n g   i n  

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

p l a n e t   g e a r   3a,   and  a  p in   6a  in  p a r a l l e l   to  t h e   r o t a t i o n a l  

a x i s   of  t he   p l a n e t   g e a r   3a  i s   p r o j e c t e d   f r o m   t h e   d i s t a l   e n d  
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of  t h e   arm  6.  On  t h e   o t h e r   h a n d ,   t he   p a r t i t i o n i n g   l i n e r s   4 

and  5  r o t a t e   w h i l e   s l i d i n g   a l o n g   t he   i n n e r   p e r i p h e r a l   w a l l   o f  

t h e   h o u s i n g   1  and  t he   u p p e r   and  l o w e r   i n n e r   p e r i p h e r a l   w a l l s  

in  t he   a x i a l   d i r e c t i o n   ( p e r p e n d i c u l a r   to  p a p e r   s u r f a c e   i n  

F i g .   1)  to  t h e r e b y ,   in  c a s e   of  F i g .   1,  d i v i d e   t h e   i n t e r i o r   o f  

t h e   h o u s i n g   1  i n t o   f o u r   c l o s e d   c h a m b e r s .   The  p a r t i t i o n i n g  

l i n e r s   4  and  5  a r e   p r o v i d e d   w i t h   r a d i a l l y   e x t e n d i n g   s l o t s   4 a  

and  5a,   and  t h e   p i n   6a  of  t h e   arm  6  p r o v i d e d   on  e a c h   of  t h e  

p l a n e t   g e a r s   3a  to  3d  i s   m o v a b l y   i n s e r t e d   i n t o   t he   s l o t s   4 a  

and  5a ,   as  shown  in  F i g .   1 .  

F ig   3 ( a )   i s   a  s c h e m a t i c   v iew  s h o w i n g   the   c o n s t r u c t i o n   o f  

a  s i n g l e   p l a n e t   g e a r   3a  and  t h e   sun  g e a r   2,  and  F ig   3 ( b )   i s   a  

v i ew  f o r   e x p l a i n i n g   a  p o s i t i o n   of  t h e   p i n   6a  when  t h e   p l a n e t  

g e a r   3a  r e v o l v e s .  

In  t h e   f i g u r e s ,   t h e   p l a n e t   g e a r   3a  i s   h e l d   by  a  

c o n n e c t i n g   rod   2b  r o t a t a b l y   m o u n t e d   on  t h e   s h a f t   of  t he   s u n  

g e a r   2  and  r e v o l v e s   a r o u n d   t h e   sun  g e a r   2  w h i l e   b e i n g   r o t a t e d  

on  i t s   a x i s .   The  r£  i i u s   r a t i o   b e t w e e n   t h e s e   g e a r   i s   sun  g e a r  

:  p l a n e t   g e a r   =  2 : 1 ,   and  t h e   p l a n e t   g e a r   3a  r o t a t e s   t w i c e  

d u r i n g   one  r e v o l u t i o n .   A c c o r d i n g l y ,   a  p o s i t i o n   A  of  t h e   p i n  

6a  c h a n g e s   as  shown  in  F i g .   3 ( a )   when  t he   p l a n e t   g e a r   3 a  

r e v o l v e s   c l o c k w i s e   a r o u n d   t h e   sun  g e a r   2.  T h i s   f i g u r e   i s  

t a k e n   when  t h e   a n g l e   of  r e v o l u t i o n   of  t h e   p l a n e t   g e a r   3a  i s  

H5°,  and  t h e   p o s i t i o n   A  of  t h e   p i n   6a  moves   a r o u n d   t h e   s u n  

g e a r   2  w h i l e   d e p i c t i n g   a  c y c l o i d   c u r v e .  
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As  shown  in  F i g .   1,  f o u r   p l a n e t   g e a r   3a  to  3d  a r e  

i r r a n g e d   a r o u n d   t he   sun  g e a r   2  by  t he   c o n n e c t i n g   rod   2b  s o  

; h a t   a  c e n t e r   a n g l e   f o r m e d   by  r e s p e c t i v e   p o s i t i o n s   i s   9 0 ° .  

)ne  p a i r   of  r a d i a l   p l a n e t   g e a r s   3a  and  3c  and  o t h e r   p a i r   o f  

j l a n e t   g e a r s   3b  and  3d  a r e   c o m b i n e d   w i t h   one  p a r t i t i o n i n g  

L i n e r   4  and  t he   o t h e r   p a r t i t i o n i n g   l i n e r   5,  r e s p e c t i v e l y ,  

r h a t   i s ,   t he   p i n   6a  of  t h e   p l a n e t   g e a r   3a  and  3c  i s   i n s e r t e d  

Lnto  t he   s l o t   4a  of  one  p a r t i t i o n i n g   l i n e r   4,  and  p in   6a  o f  

Dther   p l a n e t   g e a r   3b  and  3d  i s   i n s e r t e d   i n t o   t h e   s l o t   5a  o f  

the  p a r t i t i o n i n g   l i n e r   5.  T h e r e f o r e ,   t he   p a r t i t i o n i n g   l i n e r  

4  i s   o p e r a t i v e l y   c o n n e c t e d   to  t h e   p l a n e t   g e a r s   3a  and  3c,   a n d  

the  o t h e r   p a r t i t i o n i n g   l i n e r   5  i s   o p e r a t i v e l y   c o n n e c t e d   t o  

the  p l a n e t   g e a r s   3b  and  3d,  t h u s   c h a n g i n g   t h e i r   a t t i t u d e .  

F u r t h e r ,   as  shown  in  F i g .   1,  t h e   i n t e r i o r   of  t he   h o u s i n g  

1  i s   d i v i d e d   i n t o   f o u r   c h a m b e r s   8  to  11  by  two  p a r t i t i o n i n g  

L i n e r s   4  and  5.  The  c h a m b e r s   8  to  1  1  a r e   r o t a t e d   and  m o v e d  

w i t h i n   t he   h o u s i n g   1  by  t h e   r o t a t i o n   of  t h e   p a r t i t i o n i n g  

l i n e r s   4  and  5,  and  i f   t h i s   r o t a t i o n   and  m o v e m e n t   a r e  

a d j u s t e d   to  t he   c y c l e s   of  s u c t i o n ,   c o m p r e s s i o n ,   c o m b u s t i o n  

and  s c a v e n g i n g ,   i t   can  be  u s e d   as  t he   i n t e r n a l   c o m b u s t i o n  

e n g i n e .   T h i s   w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   1  a n d  

4 .  

In  F i g .   4 ( a ) ,   t h e   c h a m b e r   8  i s   c o m m u n i c a t e d   w i t h   t h e  

i n t a k e   p i p e   1a  to  a s s u m e   a  s t a t e   c a p a b l e   of  p e r f o r m i n g   a  

s u c t i o n   s t r o k e ,   t he   c h a m b e r   9  c o r r e s p o n d s   to  a  p l u g   1c  t o  
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a s s u m e   a  s t a t e   c a p a b l e   of  p e r f o r m i n g   c o m b u s t i o n ;   and  t h e  

c h a m b e r   10  i s   c o m m u n i c a t e d   w i t h   t h e   e x h a u s t   p i p e   lb  to  a s s u m e  

a  s t a t e   c a p a b l e   of  p e r f o r m i n g   s c a v e n g i n g .   From  t h a t   t i m e ,  

when  c o m b u s t i o n   and  e x p l o s i o n   o c c u r   w i t h i n   t he   c h a m b e r   9  b y  

t h e   i g n i t i o n   of  t h e   p l u g   l c ,   c o m b u s t i o n   gas   w i t h i n   t h e  

c h a m b e r   9  e x p a n d s ,   and  t he   p a r t i t i o n i n g   l i n e r s   4  and  5 

t r a n s i t s   to  a  s t a t e   shown  in  F i g .   4 ( b ) .   T h a t   i s ,   when  e a c h  

of  t h e   p l a n e t   g e a r s   3a  to  3d  r e v o l v e s   c l o c k w i s e   a r o u n d   t h e  

sun  g e a r   2  t h r o u g h   45°,  t h e   c h a m b e r   11  a s s u m e s   a  s u c t i o n  

s t r o k e ;   t h e   c h a m b e r   8  a s s u m e s   a  c o m p r e s s i o n   s t r o k e ;   t h e  

c h a m b e r   9  a s s u m e s   an  e x p a n s i o n   s t r o k e   and  t he   c h a m b e r   10 

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

3a  to  3d  r e v o l v e s   t h r o u g h   45°,  t h e   c h a m b e r   1  1  a l m o s t   c o m p l e t e s  

i t s   s u c t i o n   and  s h i f t s   to  a  c o m p r e s s i o n   s t r o k e ,   t he   c h a m b e r   8 

s h i f t s   to  an  e x p l o s i o n   and  e x p a n s i o n   s t r o k e ,   t h e   c h a m b e r   9 

t e r m i n a t e s   e x p a n s i o n   and  s h i f t s   to  a  s c a v e n g i n g   s t r o k e ,   a n d  

t h e   c h a m b e r   10  t e r m i n a t e s   s c a v e n g i n g   and  s h i f t s   to  a  s u c t i o n  

s t r o k e ,   as  shown  in  F i g .   4 ( c ) .  

As  d e s c r i b e d   a b o v e ,   t he   c h a m b e r s   8  to  1  1  c a r r y   ou t   t h e  

s t r o k e   of  s u c t i o n ,   c o m p r e s s i o n ,   e x p a n s i o n   and  s c a v e n g i n g   i n  

o r d e r ,   and  r e p e a t   e a c h   s t r o k e   as  shown  in  F i g .   4 ( d )   to  ( h ) .  

I t   i s   n o t e d   of  c o u r s e   t h a t   a t   t h e   s t a r t ,   a  d r i v e n   r o t a t i o n   i s  

a p p l i e d   to  t h e   sun  g e a r   2  by  an  e x t e r n a l   d r i v i n g   d e v i c e   ( f o r  

e x a m p l e ,   as  a  c e l l   m o t o r ) .  
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F i g .   5  is   a  d i a g r a m   s h o w i n g   p r e s s u r e   v a r i a t i o n s   in  t h e  

a h a m b e r s   8  to  1  1  d u r i n g   r e s p e c t i v e   s t r o k e ,   in  w h i c h   t he   a x i s  

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

4(h)   of  t he   p l a n e t   g e a r   3a,   and  a x i s   of  o r d i n a t e   i n d i c a t e s  

p r e s s u r e   in  t he   c h a m b e r s   8  to  1  1  .  In  t he   d i a g r a m ,   r e f e r e n c e  

n u m e r a l s   8,  9,  10,  and  11  d e s i g n a t e   i n t e r n a l   p r e s s u r e s   of  t h e  

s h a m b e r s   8  to  1  1  c o r r e s p o n d i n g   to  t h e s e   n u m b e r s .  

As  a p p a r e n t   f rom  t h e   d i a g r a m ,   d u r i n g   one  r o t a t i o n   of  t h e  

p a r t i t i o n i n g   l i n e r s   4  and  5,  t h e   c h a m b e r s   8  to  11  r o t a t e  

w h i l e   b e i n g   a t t e n d e d   by  c h a n g e   in  p r e s s u r e   due  to  t he   c h a n g e  

in  v o l u m e   t h e r e o f .   The  c h a n g e   in  v o l u m e   of  t he   c h a m b e r s   8  t o  

11  i s   made  p o s s i b l e   s i n c e   r o t a t i o n   of  t h e   p l a n e t   g e a r s   3a  t o  

3d  i s   c o n n e c t e d   by  l i n k   to  t h e   p a r t i t i o n i n g   l i n e r s   4  and  5  b y  

the   arm  6.  As  p r e v i o u s l y   m e n t i o n e d ,   t he   v o l u m e   of  t h e  

c h a m b e r s   8  to  11  i s   v a r i e d   by  t he   c h a n g e   of  a t t i t u d e   of  t h e  

p a r t i t i o n i n g   l i n e r s   4  and  5  in  t h e   s t r o k e s   shown  in  F i g .   4 

and  t he   f u n c t i o n   as  a  c o m p r e s s o r   i s   o b t a i n e d .  

In  t he   e x a m p l e   shown  in  F i g .   1,  t he   i n t e r i o r   of  t h e  

h o u s i n g   1  i s   d i v i d e d   i n t o   f o u r   c h a m b e r s   8  to  11  by  t w o  

p a r t i t i o n i n g   l i n e r s   4  and  5.  T h e r e f o r e ,   f o u r   c o m b u s t i o n   a n d  

e x p l o s i o n s   a r e   c a r r i e d   ou t   a t   i n t e r v a l s   in  w h i c h   a n g l e   o f  

r e v o l u t i o n   of  t he   p l a n e t   g e a r s   3a  to  3d  i s   90°,  w h i c h   f o r m s   a  

r o t a t i o n a l   o u t p u t   of  t he   e n g i n e .   On  t h e   o t h e r   h a n d ,   t h e  

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

d e c r e a s e d   to  v a r y   t h e   n u m b e r   of  c h a m b e r s .   For   e x a m p l e ,   i n  
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the   e x a m p l e   of  F i g .   6,  t h r e e   p l a n e t   g e a r s   3a  to  3c  a r e  

a r r a n g e d   a r o u n d   t h e   sun  g e a r   2,  and  t h r e e   p a r t i t i o n i n g   l i n e r s  

12a ,   12b  and  12c  a r e   c o n n e c t e d   to  t h e s e   p l a n e t   g e a r s   3a  t o  

3c.  The  i n t e r i o r   of  t he   h o u s i n g   1  i s   d i v i d e d   i n t o   t h r e e  

c h a m b e r s   13a ,   13b  and  13c.   In  t h i s   e x a m p l e ,   t he   p a r t i t i o n i n g  

L i n e r s   12a  to  12c  a r e   made  w i d e r   in  t h e   c i r c u m f e r e n t i a l  

d i r e c t i o n   t h a n   t h a t   of  t h e   c a s e   shown  in  F i g .   1  to  e n l a r g e  

the   w i d t h   of  maximum  and  min imum  v a l u e s   of  t he   v o l u m e   r a t i o .  

I t   i s   of  c o u r s e   p o s s i b l e   to  r e d u c e   t he   n u m b e r   of  c h a m b e r s   a n d  

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

i n c r e a s e   t he   of  c h a m b e r s .  

F i g .   7  shows   e x a m p l e s   of  a  p r e s s u r i z i n g   m a c h i n e   or  a  

r e d u c i n g   m a c h i n e .  

In  t h e   f i g u r e ,   an  i n t a k e   p i p e   20a  and  an  e x h a u s t   p i p e  

20b  a r e   p r o v i d e d   in  a  h o u s i n g   20  whose   i n n e r   p e r i p h e r a l   w a l l  

i s   a p p r o x i m a t e l y   p r e c i s e   r o u n d ;   a  sun  g e a r   21  i s   a r r a n g e d   i n  

t h e   c e n t e r   of  t h e   h o u s i n g   20;  and  two  p l a n e t   g e a r s   22  and  2 3  

a r e   a r r a n g e d   t h e r e a r o u n d .   On  t h e   sun  g e a r   21  a r e   m o u n t e d   t w o  

p a r t i t i o n i n g   l i n e r s   24  and  25  whose   d i s t a l   e n d s   c o n t a c t   t h e  

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

to  t h e   p r e v i o u s   e m b o d i m e n t ,   a rms   22b  and  23b  a r e   f i x e d   to  t h e  

p l a n e t   g e a r s   22  and  23,   and  p i n s   22b  and  23b  p r o v i d e d   a t   t h e  

e n d s   of  t h e   a rms   of  t h e   22a  and  23a  a r e   m o u n t e d   so  t h a t   t h e  

p i n s   22b  and  23b  a r e   i n s e r t e d   i n t o   s l o t s   24a  and  25a  of  t h e  
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l i n e r s   24  and  25  w h e r e b y   t h e   p l a n e t   g e a r s   22  and  23  and  t h e  

p a r t i t i o n i n g   l i n e r s   24  and  25  a r e   c o n n e c t e d .  

Two  p l a n e t   g e a r s   22  and  23  and  two  p a r t i t i o n i n g   l i n e r s  

24  and  25  a r e   c o m b i n e d   w h e r e b y   t he   i n t e r i o r   of  t h e   h o u s i n g   2 0  

is   d i v i d e d   i n t o   two  c h a m b e r s   26  and  27  by  t he   p a r t i t i o n i n g  

l i n e r s   24  and  25.  The  r a d i u s   r a t i o   b e t w e e n   t he   g e a r   21  a n d  

p l a n e t   g e a r s   22  and  23  i s   1  :  1  :  1,  and  a  p l a n e t   g e a r  

m e c h a n i s m   i s   c o n s t r u c t e d   by  g e a r s   h a v i n g   t he   same  d i a m e t e r .  

Wi th   t he   a b o v e - d e s c r i b e d   a r r a n g e m e n t ,   when  t he   p l a n e t  

g e a r s   22  and  23  a r e   r e v o l v e d   c l o c k w i s e   a r o u n d   t he   sun  g e a r  

21,  t he   s u c k e d   a i r   can  be  c o m p r e s s e d   and  d i s c h a r g e d   by  t h e  

c h a n g e   in  v o l u m e   of  t h e   c h a m b e r s   26  and  27.  T h i s   w i l l   b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   8 .  

In  F i g .   8 ( a ) ,   t he   c h a m b e r   26  t e r m i n a t e s   i t s   e x h a u s t  

s t r o k e   and  i s   a b o u t   to  s h i f t   to  s u c t i o n   s t r o k e ,   and  c h a m b e r  

27  c o m p l e t e s   i t s   s u c t i o n   s t r o k e   and  s h i f t e d   to  e x h a u s t  

s t r o k e .   When  t he   p l a n e t   g e a r s   23  and  24  c l o c k w i s e   r e v o l v e   b y  

45°,  t h e   F i g .   8 ( b )   s t a t e   a s s u m e s ,   and  c h a m b e r   26  i s   in  t h e  

s u c t i o n   s t r o k e   and  t h e   o t h e r   c h a m b e r   27  is   in  t he   e x h a u s t  

s t r o k e .   The  c h a m b e r s   26  and  27  c h a n g e   in  v o l u m e   due  to  a  

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

l i n e r s   24  and  25,  and  t h e   c h a m b e r   26  g r a d u a l l y   i n c r e a s e s   i n  

v o l u m e   w h i l e   c o n v e r s e l y   t he   c h a m b e r   27  r e d u c e s   i t s   v o l u m e .  

When  t h e   p l a n e t   g e a r s   22  and  23  r e v o l v e   by  90°  as  shown  i n  

F i g .   8 ( c ) ,   t he   p a r t i t i o n i n g   l i n e r s   24  and  25  a r e   a l i g n e d   in  a  
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i i a m e t r i c   d i r e c t i o n   and  t he   c h a m b e r s   2b  and  2/  w i l l   De  t n e  

lame  v o l u m e .   F u r t h e r ,   when  t h e   p l a n e t   g e a r s   23  and  2A 

l o n t i n u e   i t s   r e v o l u t i o n   to  a s s u m e   t he   s t a t e   shown  in  F i g .  

i ( d ) ,   t h e   c h a m b e r   26  w i l l   be  a p p r o x i m a t e l y   maximum  v o l u m e  

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

•hamber   27  w i l l   be  a p p r o x i m a t e l y   minimum  v o l u m e   v a l u e   t o  

s o m p l e t e   b e f o r e   l o n g .   The  c h a m b e r   26  s h i f t s   f r om  t h a t   s t a t e  

;o  an  e x h a u s t   s t r o k e   of  s u c k e d   a i r ,   and  t he   c h a m b e r   26  c o m e s  

. n to   c o m m u n i c a t i o n   w i t h   t he   e x h a u s t   p i p e   20a  as  shown  in  F i g .  

l i e ) .   I t   i s   n o t e d   t h a t   a t   t h a t   t i m e ,   t he   c h a m b e r   26  i s  

j o m m u n i c a t e d   w i t h   t h e   i n t a k e   p i p e   20a  as  w e l l   as  t he   e x h a u s t  

) i p e   2 0 b .  

When  t h e   p l a n e t   g e a r s   22  and  23  f u r t h e r   c o n t i n u e   t h e i r  

' e v o l u t i o n   to  a s s u m e   t he   s t a t e   shown  in  F i g .   8 ( f ) ,   t h e  

3hamber   26  s t a r t s   to   g r a d u a l l y   r e d u c e   i t s   v o l u m e ,   a n d  

c o n v e r s e l y   t h e   c h a m b e r   27  i n c r e a s e s   i t s   v o l u m e .   As  shown  i n  

f i g s .   8 ( f )   to  ( h ) ,   t h e   c h a m b e r   26  g r a d u a l l y   r e d u c e s   i t s  

vo lume  i n t o   a  min imum  in  t h e   s t a g e   of  e x h a u s t   w h e r e a s   t h e  

c h a m b e r   27  on  t h e   i n t a k e   s i d e   c h a n g e s   i t s   v o l u m e   u n t i l   i t  

b e c o m e s   maximum.   A c c o r d i n g l y ,   t h e   a i r   s e a l e d   in  t h e   c h a m b e r  

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

t h e   e x h a u s t   p i p e   2 0 b .  

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

t h e   p l a n e t   g e a r s   22  and  23  r e v o l v e   by  a d e q u a t e l y   p r o v i d i n g  

t h e   p a r t i t i o n i n g   l i n e r s   2U  and  25  w i t h i n   t h e   h o u s i n g   2 0 ,  
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s u c t i o n   of  a i r   f r om  t he   i n t a k e   p i p e   2 0 a ,   c o m p r e s s i o n   a n d  

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

26  and  27  and  d i s c h a r g e   of  c o m p r e s s i o n   a i r   to  t h e   e x h a u s t  

j i p e   20b  a r e   c a r r i e d   o u t ,   t h u s   i t   can  be  u t i l i z e d   as  a  

j o m p r e s s o r   . 

As  shown  in  F i g .   8 ( e ) ,   when  t he   c h a m b e r   26  e n t e r s   i t s  

j x h a u s t   s t r o k e ,   t he   c h a m b e r   26  i s   c o m m u n i c a t e d   w i t h   t h e  

e x h a u s t   p i p e   20a  as  w e l l   as  t he   i n t a k e   p i p e   20b .   On  t h e  

) t h e r   h a n d ,   i f   t he   p a r t i t i o n i n g   l i n e r s   24  and  25  a r e   f o r m e d  

I n t o   a  s e c t o r a l   s h a p e   as  shown  in  F i g .   9,  an  o p e n i n g   d e g r e e  

3f  f l o w   p a s s a g e   b e t w e e n   t he   i n t a k e   p i p e   20a  and  t he   e x h a u s t  

Dipe  20b  can  be  a d j u s t e d .   As  shown  in  F i g .   10,  when  a  c e n t e r  

i n g l e   of  120°  i s   p r o v i d e d   a r o u n d   the   sun  g e a r   21  and  t h r e e  

D l a n e t   g e a r s   28a  to  28c  a r e   p r o v i d e d   on  w h i c h   p a r t i t i o n i n g  

L i n e r s   29a  to  29c  a r e   m o u n t e d ,   t he   i n t e r i o r   of  t h e   h o u s i n g   2 0  

Ls  d i v i d e d   i n t o   t h r e e   c h a m b e r s   30a  to  30c .   Even  in  t h i s  

c a s e ,   when  t h e   p l a n e t   g e a r s   28a  to  28c  a r e   r e v o l v e d ,   a i r   i s  

s u c k e d   f r o m   t he   i n t a k e   p i p e   20a  and  c o m p r e s s e d   due  to  t h e  

c h a n g e   in  v o l u m e   of  t h e   c h a m b e r s   30a  to  30c .   An  e x h a u s t  

c y c l e   can  be  f u r t h e r   c a r r i e d   o u t .  

F i g .   11  shown  an  e x a m p l e   of  a  h o u s i n g .   The  h o u s i n g   1 

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

w i t h   F i g .   1  w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

The  h o u s i n g   1  of  F i g .   1 1 ( a )   i s   in  t he   f o rm  of  a  f l a t  

c y l i n d r i c a l   c o n f i g u r a t i o n ,   and  p a r t i t i o n i n g   l i n e r s   r e c e i v e d  
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h e r e i n   can  be  a  r i a t   p i a t e   r o r m   a d j u s t e d   co  t n e   u p p e r   emu 

ower  i n n e r   w a l l s   of  t h e   h o u s i n g   1.  The  h o u s i n g   1  shown  i n  

i g .   1 1 ( a )   i s   f o r m e d   in  i t s   c e n t r a l   p o r t i o n   w i t h   a  f l a t  

u n c t i o n a l   c h a m b e r   40a   and   f o r m e d   t h e r e a r o u n d   w i t h   a  

r e s s u r i z i n g   c h a m b e r   40  w h o s e   s e c t i o n   i s   a p p r o x i m a t e l y  

i r c u l a r   . 

A  p a r t i t i o n i n g   l i n e r   i n c o r p o r a t e d   in  t h e   h o u s i n g   1  s h o w n  

n  F i g .   1 K b )   h a s   a  s t r u c t u r e   as  shown  in  F i g .   1 2 ( a ) .   T h i s  

a r t i t i o n i n g   l i n e r   41  i s   p r o v i d e d   w i t h   an  a n n u l a r   b a s e   4 1 a  

■ e c e i v e d   in  t h e   f u n c t i o n a l   c h a m b e r   40a  of  t he   h o u s i n g   1  a n d  

i n e r   p o r t i o n s   41b  p r o v i d e d   a t   two  l o c a t i o n s   in  t h e   o u t e r  

l e r i p h e r y   t h e r e o f .   The  b a s e   41a  has   a  d i a m e t r i c   s t a y   4 1 c ,  

f h i c h   i s   b o r e d   a  s l o t   41d .   The  l i n e r   p o r t i o n   41b  has   a  s h a p e  

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

r e s s u r i z i n g   c h a m b e r   40b  of  t h e   h o u s i n g   1  so  t h a t   a i r   i s  

sucked   i n t o   t h e   p r e s s u r i z i n g   c h a m b e r   40  by  t he   t r a v e l   of  t h e  

L i n e r   41c  and  a i r   i s   c o m p r e s s e d ,   and  e x h a u s t   to  t he   o u t s i d e  

Ls  e f f e c t e d .  

As  shown  in  F i g .   1 2 ( b )   and  1 2 ( c ) ,   t he   p a r t i t i o n i n g   l i n e r  

41  h a s ,   as  a  p a i r   of  p a r t s ,   t h o s e   in  w h i c h   t h e   l i n e r   p o r t i o n  

41b  i s   d e v i a t e d   up  and  down  w i t h   r e s p e c t   to  t h e   b a s e   4 1 a ,  

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

t h e   h o u s i n g   1.  In  t h i s   c o m b i n a t i o n ,   t he   b a s e s   41a  of  t h e  

u p p e r   and  l o w e r   p a r t i t i o n i n g   l i n e r s   41  a r e   r e s p e c t i v e l y  

c o i n c i d e d   and  t h e   r e s p e c t i v e   s t a y s   41c  a r e   p e r p e n d i c u l a r   t o  
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e a c h   o t h e r .   S i n c e   t h e   l i n e r   p o r t i o n   4  1b  i s   d e v i a t e d   up  a n d  

down  w i t h   r e s p e c t   to   t h e   b a s e   4 1 a ,   when  a  p a i r   o f  

p a r t i t i o n i n g   l i n e r s   41  a r e   p l a c e d   one  a b o v e   t he   o t h e r ,   t h e  

l i n e r   p o r t i o n   41b  can  be  r e g i s t e r e d   w i t h   t he   c e n t e r   in  a  

v e r t i c a l   d i r e c t i o n   of  two  b a s e s   4 1 a .  

F i g .   14  i s   a  p e r s p e c t i v e   v iew  s h o w i n g   an  e x a m p l e   o f  

c o n s t r u c t i o n   of  t he   sun  g e a r   2  and  f o u r   p l a n e t   g e a r s   3a  to  3 d  

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

e x a m p l e ,   a  d i s c   6b  in  p l a c e   of  t he   arm  6  shown  in  F i g .   1  i s  

p r o v i d e d   on  e a c h   of  t he   p l a n e t   g e a r s   3a  to  3d,  and  a  p in   6 a  

is   f i x e d   to  the '   d i s c   6b.  S i n c e   t h e   p in   6a  of  t he   p l a n e t  

g e a r s   3a  and  3c  p o s i t i o n e d   in  f r o n t   of  and  t he   back   of  t h e  

sun  g e a r   2  i s   c l o s e s t   to  t he   p e r i p h e r a l   s u r f a c e   of  t h e   s u n  

g e a r   2  in  t he   d r a w i n g ,   t he   p in   6a  i s   a t   i n v i s i b l e   p o s i t i o n   i n  

t he   d r a w i n g .   T h e s e   sun  g e a r   2  and  p l a n e t   g e a r s   3a  to  3d  a r e  

i n c o r p o r a t e d   i n t o   t h e   p a r t i t i o n i n g   l i n e r   41  shown  in  F i g .   13 

and  i n t e g r a t e d   by  i n s e r t i n g   t he   p i n   6a  i n t o   a  s l o t   41d  of  t h e  

c o r r e s p o n d i n g   p a r t i t i o n i n g   l i n e r   4 1 .  

F i g .   15  i s   a  s e c t i o n a l   v i ew   s h o w i n g   a  d e t a i l e d  

c o n s t r u c t i o n   of  t h e   h o u s i n g   1.  T h i s   i s   in  f o rm  of  a  

c y l i n d r i c a l   c o n f i g u r a t i o n   o b t a i n e d   by  v e r t i c a l l y   e x t e n d i n g  

t he   f u n c t i o n a l   c h a m b e r   40a  shown  in  F i g .   1 K b ) ,   and  a  

p r e s s u r i z i n g   c h a m b e r   40  h a v i n g   a  c i r c u l a r   s e c t i o n   i s  

a n n u l a r l y   p r o v i d e d   in  p e r i p h e r y   t h e r e o f .  
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F i g .   16  i s   a  l o n g i t u d i n a l   s e c t i o n a l   v iew  s h o w i n g   t h e  

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

D a r t i t i o n i n g   l i n e r   41  i s   r e c e i v e d   i n t o   t he   h o u s i n g   1  shown  i n  

? i g .   15.  In  t h i s   e x a m p l e ,   t he   sun  g e a r   2  and  p l a n e t   g e a r s  

3a,  3c  and  t h e   sun  g e a r   2  and  p l a n e t   g e a r s   3b,  3d  a r e  

s o n n e c t e d   to  two  u p p e r   and  l o w e r   p a r t i t i o n i n g   l i n e r s   4 1 ,  

r e s p e c t i v e l y .   T h a t   i s ,   t he   p l a n e t   g e a r   m e c h a n i s m s   a r e  

i i v i d e d   and  a r r a n g e d   a b o v e   and  b e l o w   t he   p a r t i t i o n i n g   l i n e r s  

41  so  t h a t   when  t h e   p r e s s u r i z i n g   c h a m b e r   40b  i s   u t i l i z e d   as  a  

c o m b u s t i o n   c h a m b e r ,   r o t a t i o n   to  o u t p u t   s h a f t   P  i s   o b t a i n e d   b y  

r e v o l u t i o n   of  t h e s e   p l a n e t   g e a r s   3b  and  3 d .  

F i g .   17  shows   an  e x a m p l e   in  w h i c h   t h e   p r e s s u r i z i n g  

c h a m b e r   40b  i s   p r o v i d e d   in  t h e   i n t e r i o r   c e n t r a l   p o r t i o n  

i n s t e a d   of  in  t h e   e x t e r i o r ,   and  o t h e r   s t r u c t u r e s   a r e   s i m i l a r  

to  t h o s e   shown  in  F i g .   1 6 .  

In  F i g .   18,  two  p l a n e t   g e a r s   42a ,   42b  and  44  a r e  

p r o v i d e d ,   and  an  i n t e r n a l   g e a r   43  m e s h e d   w i t h   t h e   p l a n e t   g e a r  

42b  i s   f i x e d   to  t h e   . h o u s i n g   1.  An  o u t p u t   i s   t r a n s m i t t e d   f r o m  

the   p l a n e t   g e a r   42b  to  t h e   sun  g e a r   2  to  p r o v i d e   an  o u t p u t   t o  

t h e   o u t p u t   s h a f t   P.  F i g .   19  i s   a  p l a n   v iew  s h o w i n g   a n  

o u t l i n e   of  t h e   p l a n e t   g e a r   m e c h a n i s m   shown  in  F i g .   18.  T h e  

p l a n e t   g e a r   44  to  w h i c h   a  rod   in  c h a r g e   of  o p e r a t i o n   of  t h e  

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

o p e r a t i v e l y   c o n n e c t e d   by  two  s i d e s   of  t he   p l a n e t   g e a r   4 2 b .  

F i g .   20  shows   t h e   g e a r   a r r a n g e m e n t   of  F i g .   19  in  a  s o l i d  
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orm.  The  r i g u r e   snows  an  u p p e r   n a n   n-um  one  uj.ou  u a v i . . B  

he  p a r t i t i o n i n g   l i n e r   of  F i g .   18  f i x e d   t h e r e t o .  

In  F i g .   21,  a  g e a r   a r r a n g e m e n t   p o r t i o n   i s   a r r a n g e d   a n d  

et   o n l y   a t   t he   u p p e r   p a r t   of  t he   p r e s s u r i z i n g   c h a m b e r ,   w h e r e  

n  o u t p u t   i s   s e t   to  t he   i n t e r n a l   g e a r   4 3 .  

F i g .   22  i s   a  c u t a w a y   v iew  s h o w i n g   a  f u r t h e r   l a y o u t   o f  

he  h o u s i n g   4 5 .  

The  h o u s i n g   i s   p r o v i d e d   in  i t s   p e r i p h e r y   w i t h   a  

r e s s u r i z i n g   c h a m b e r   40b  a l o n g   w i t h   t h e   s l i d i n g   l i n e r  

o r t i o n s   of  p a r t i t i o n i n g   l i n e r s   45a  and  45b ,   s i m i l a r l y   to  t h e  

a se   of  F i g .   15.  I t   i s   n o t e d   t h a t   s t a y s   of  t he   p a r t i t i o n i n g  

i n e r s   45a  and  45b  a r e   no t   shown  in  t he   d r a w i n g .   S e a l   p l a t e  

i n g s   4 6 a ,   46b  and  46c  a r e   i n c o r p o r a t e d   b e t w e e n   t h e  

p a r t i t i o n i n g   l i n e r   45a  and  t h e   h o u s i n g   45,  b e t w e e n   t h e  

l a r t i t i o n i n g   l i n e r s   45a  and  45b  and  b e t w e e n   t h e   p a r t i t i o n i n g  

. i n e r   45b  and  h o u s i n g   45,  r e s p e c t i v e l y ,   in  o r d e r   to  p r o v i d e   a  

sea l   r e l a t i v e   to  t he   c h a m b e r   p r o v i d e d   w i t h   t he   sun  g e a r   a n d  

m o t h e r   m e m b e r s .   A  p r e s s u r e   l e a k   in  s t r o k e s   of  c o m b u s t i o n ,  

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

p l a t e   r i n g s   46a  to  46c ,   and  f l o w i n g   of  g a s e s   i n t o   t h e   c h a m b e r  

3f  the   sun  g e a r   can  be  a l s o   p r e v e n t e d .   Two  or  more  s e a l  

p l a t e   r i n g s   46a  to  46c  can  be  i n c o r p o r a t e d   in  r e s p e c t i v e   s e a l  

s u r f a c e ,   and  even   in  h i g h   p r e s s u r e   and  h i g h   o u t p u t   e n g i n e s ,  

s u f f i c i e n t   s e a l   can  be  p r o v i d e d .  
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F i g .   23  i s   p r i n c i p l e   v i ew   in  c a s e   of  8 - a i r   c h a m b e r  

s y s t e m   in  p l a c e   of  t h e   a f o r e s a i d   4 - a i r   c h a m b e r   s y s t e m .  

E i g h t   p l a n e t   g e a r s   48  a r e   i n c o r p o r a t e d   a r o u n d   a  sun  g e a r  

47,   and  a r e   m e s h e d   w i t h   an  i n t e r n a l   g e a r   49.  An  arm  48a  i s  

f i x e d   to  t he   p l a n e t   g e a r   48.  The  p in   p r o v i d e d   a t   t he   d i s t a l  

end  of  t he   arm  48  i s   c o n n e c t e d   to  t he   p a r t i t i o n i n g   l i n e r   t o  

t h e r e b y   r o t a t e   and  d r i v e   i t ,   s i m i l a r l y   to  t h e   p r e v i o u s l y  

m e n t i o n e d   e m b o d i m e n t .   F i g .   24  shows   a  g e a r   m e c h a n i s m   in  a  

s o l i d   f o r m .   The  sun  g e a r   47  i s   f i x e d   to  a  c h a m b e r   p r o v i d e d  

a t   t h e   l o w e r   p a r t   of  t h e   h o u s i n g   as  shown  in  F i g .   22,  f o r  

e x a m p l e ,   m a i n t a i n i n g   a  r e s t   e v e n   d u r i n g   d r i v i n g .   A 

r e v o l u t i o n   of  t h e   p l a n e t   g e a r   48  or  r o t a t i o n   of  t he   i n t e r n a l  

g e a r   49  i s   c h a n g e d   i n t o   an  o u t p u t .  

The  p a r t i t i o n i n g   l i n e r s   41  e m p l o y e d   in  t he   8 - a i r   c h a m b e r  

s y s t e m   c o m p r i s e   a  c o m b i n a t i o n   of  s u c h   two  l i n e r s   as  d e s c r i b e d  

in  c o n n e c t i o n   w i t h   F i g .   13,  and  e i g h t   l i n e r   p o r t i o n s   41b  a r e  

p r o v i d e d   in  t h e   a n n u l a r   b a s e   41a  as  shown  in  F i g .   25.   S t a y s  

41c  a r e   e x t e n d e d   t o w a r d   t h e   l i n e r   p o r t i o n s   41b ,   and  a  s l o t  

41d  i n t o   w h i c h   a  p i n   ( n o t   shown)   p r o v i d e d   on  an  arm  48  of  t h e  

p l a n e t   g e a r   48  i s   f i t t e d   i s   b o r e d .  

In  t he   8 - a i r   c h a m b e r   s y s t e m ,   s i n c e   t h e r e   a r e   two  p l u g  

i g n i t i o n   p o i n t s ,   16  t i m e s - c o m b u s t i o n - e x p l o s i o n   b e h a v i o r   i s  

o b t a i n e d   p e r   one   r e v o l u t i o n   of   t h e   p l a n e t   g e a r   4 8 .  

T h e r e f o r e ,   an  a i r   c h a m b e r   f o r m e d   by  t he   l i n e r s   41b  a d j a c e n t  

to  e a c h   o t h e r   c a r r i e s   ou t   two  t i m e s   of  4 - c y c l e   c o m b u s t i o n  
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s t r o k e   d u r i n g   one  r o u n d   of  t he   p r e s s u r i z i n g   c h a m b e r   4 0 b .  

A c c o r d i n g l y ,   t he   number   of  t e e t h   of  t h e   p l a n e t   g e a r   48  i s   s e t  

so  t h a t   t he   p l a n e t   g e a r   48  r o t a t e s   on  i t s   a x i s   f o u r   t i m e s  

d u r i n g   one  r e v o l u t i o n   t h e r e o f   a r o u n d   sun  g e a r   47.  T h i s   w i l l  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  a  s t r o k e   v iew  shown  in  F i g .  

2 6 .  

As  shown  in  t he   f i g u r e ,   t he   p r e s s u r i z i n g   c h a m b e r   40b  i s  

d i v i d e d   i n t o   a i r   c h a m b e r s   A  to  H  by  e i g h t   l i n e r   p o r t i o n s   4 1 b ,  

and  i g n i t i o n   p l u g s   J1  and  J2  a r e   p r o v i d e d   a t   two  l o c a t i o n s .  

M i x t u r e   i n t a k e s   K1,  K2  and  c o m b u s t i o n   a i r   e x h a u s t   p o r t s   L 1 ,  

L2  a r e   r e s p e c t i v e l y   c o n n e c t e d   to  two  l o c a t i o n s .  

The  c o m b u s t i o n   s t r o k e   of  t h e   a i r   c h a m b e r   A  w i l l   b e  

d e s c r i b e d .   The  a i r   c h a m b e r   A  i s   in  t he   s t a t e   i m m e d i a t e l y  

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

p o r t   L2  and  i s   a b o u t   to  c l o s e   t h e   m i x t u r e   e x h a u s t   p o r t   L 2 .  

Wi th   t he   c l o c k w i s e   r e v o l u t i o n   of  e a c h   of  t he   p l a n e t   g e a r s   4 8 ,  

t h e   a i r   c h a m b e r   A  i s   c o m m u n i c a t e d   w i t h   t he   m i x t u r e   i n t a k e   K1 

and  s h i f t s   to  a  s t r o k e   in  w h i c h   a  m i x t u r e   i s   s u p p l i e d ,   a s  

shown  in  F i g .   2 6 ( b ) .   T h e r e a f t e r ,   as  shown  in  F i g .   2 6 ( c )   t h e  

a i r   c h a m b e r   A  g r a d u a l l y   e x p a n d s ,   and  t he   s u c c e e d i n g   l i n e r  

p o r t i o n   41b  w i t h   r e s p e c t   to  t he   r o t a t i o n a l   d i r e c t i o n   i s   a b o u t  

to  c l o s e   t he   m i x t u r e   i n t a k e   K1.  In  F i g .   2 6 ( d ) ,   t h e   a i r  

c h a m b e r   A  is   t he   fo rm  of  a  c l o s e d   s p a c e .   In  t h a t   s t a t e ,   t h e  

s u c c e e d i n g   a i r   c h a m b e r   H  is   in  a  s u c t i o n   s t r o k e ,   and  t h e   a i r  

c h a m b e r   A  is   c o m p r e s s e d   by  e x p a n s i o n   of  v o l u m e   t h e r e o f .   I n  
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F i g .   2 6 ( e ) ,   t h e   a i r   c h a m b e r   A  i s   c o m p r e s s e d   to  i t s   m i n i m u m  

v o l u m e   and  i g n i t e d   by  t h e   i g n i t i o n   p l u g   J1  f o r   e x p l o s i o n   a n d  

c o m b u s t i o n ,   and  t h e   a i r   c h a m b e r   A  e x p a n d s   as  shown  in  F i g .  

2 6 ( f ) .  

A f t e r   t h e   c o m b u s t i o n   and  e x p l o s i o n ,   t he   a i r   c h a m b e r   A 

r e a c h e s   t h e   c o m b u s t i o n   e x h a u s t   p o r t   L1  as  shown  in  F i g .   2 6 ( g )  

to  a s s u m e   s c a v e n g i n g   s t a r t   s t a t e ,   and  i s   in  a  s c a v e n g i n g  

s t r o k e   in  F i g .   2 6 ( h ) .   In  F i g .   2 6 ( i ) ,   t he   s c a v e n g i n g   i s  

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

min imum,   a f t e r   w h i c h   t h e   a i r   c h a m b e r   A  a g a i n   b e g i n s   to  b e  

c o m m u n i c a t e d   w i t h   t h e   m i x t u r e   i n t a k e   K2  and  i s   in  a  s u c t i o n  

s t r o k e   in  F i g .   2 6 ( j ) .   A f t e r   t he   s t r o k e   of  F i g s .   2 6 ( k )   a n d  

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

J2  as  shown  in  F i g .   26  (m)  by  t h e   c o m b u s t i o n   and  e x p a n s i o n   o f  

t h e   a i r   c h a m b e r   F,  w h e r e   t h e   s e c o n d   c o m b u s t i o n   and  e x p l o s i o n  

o c c u r .   A f t e r   t h e   c o m b u s t i o n   and  e x p l o s i o n ,   t he   a i r   c h a m b e r   A 

e x p a n d s   as  shown  in  F i g .   2 6 ( n )   and  f u r t h e r   r o t a t e s   c l o c k w i s e ,  

and  when  r e a c h i n g   a  s t r o k e   as  shown  in  F i g .   2 6 ( o ) ,   s c a v e n g i n g  

s t r o k e   of  F I G , 2 6 ( P )   i s   t e r m i n a t e d   to  c o m p l e t e   one  c y c l e .  

B e h a v i o r   e x a c t l y   s i m i l a r   to  t h a t   of  t he   a i r   c h a m b e r   A 

a p p e a r s   in  o t h e r   a i r   c h a m b e r s   B  to  H,  and  t h e   p a r t i t i o n i n g  

l i n e r s   41  r o t a t e   w h i l e   c o n t i n u i n g   two  c o m b u s t i o n   a n d  

e x p l o s i o n s   a t   one  c y c l e .   T h i s   r o t a t i o n a l   o u t p u t   can   b e  

t r a n s f e r r e d   o u t s i d e   as  an  o u t p u t   by  t h e   r e v o l u t i o n   of  t h e  
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) l a n e t   g e a r   48  or  r o t a t i o n   of  t he   i n t e r n a l   g e a r   49  e x t e r n a l l y  

t h e r e o f .  

F i g .   27  i s   a  p r i n c i p l e   v iew  in  w h i c h   a  r o t a t i o n a l   o u t p u t  

is  t r a n s f e r r e d   f rom  o n l y   t he   sun  g e a r ,   and  F i g .   28  i s   a  

s c h e m a t i c   v iew  of  a  s o l i d   mode l   t h e r e o f .  

In  t he   f i g u r e s ,   e i g h t   p l a n e t   g e a r s   51  a r e   p r o v i d e d  

i r o u n d   a  sun  g e a r   50,  and  an  i n t e r n a l   g e a r   52  i s   a r r a n g e d  

i x t e r n a l l y   t h e r e o f .   The  i n t e r n a l   g e a r   52  i s   f i x e d   to  t h e  

l o u s i n g   1  of  F i g .   15  or  to  t h e   h o u s i n g   45  of  F i g .   22,  a n d  

m a i n t a i n s   a  r e s t   s t a t e   even   d u r i n g   d r i v i n g .   An  arm  5 1 a  

p r o v i d e d   a t   t h e   end  t h e r e o f   w i t h   a  p in   in  r e l a t i o n   to  t h e  

p a r t i t i o n i n g   l i n e r   41  i s   p r o v i d e d   on  t h e   p l a n e t   g e a r   51.   T h e  

3 - a i r   c h a m b e r   s y s t e m   shown  in  F i g .   25  i s   i n c o r p o r a t e d   w i t h o u t  

n o d i f   i c a t i o n   in  t he   p a r t i t i o n i n g   l i n e r   4 1 .  

F i g .   29  i s   a  s t r o k e   v iew  in  t h e   c a s e   of  a  c o n s t r u c t i o n  

c o r r e s p o n d i n g   to  t he   p r i n c i p l e   v iew  of  F i g .   27.   As  t h e  

p e h a v i o r   of  e i g h t   a i r   c h a m b e r s   A  to  H  is   e x a c t l y   t h e   same  a s  

t h a t   d e s c r i b e d   in  F i g .   26,  d e t a i l e d   d e s c r i p t i o n   of  w h i c h   w i l l  

not   be  made .   F i g .   30  i s   a  l o n g i t u d i n a l   s e c t i o n a l   v iew  of  a  

s p e c i f i c   s t r u c t u r a l   e x a m p l e ,   in  w h i c h   an  o u t p u t   s h a f t   50a  i s  

f i x e d   to  a  sun  g e a r   50,  and  a  g e a r   t r a i n   i n c l u d i n g   t h e  

v e r t i c a l l y   a r r a n g e d   sun  g e a r   50  i s   d i r e c t l y   i n c l u d e d   in  a n  

o u t p u t   s y s t e m .   Such  a  s t r u c t u r e   i s   s i m i l a r   to  t h a t   shown  i n  

F i g .   18  in  i t s   o u t p u t   mode  and  i s   d i f f e r e n t   f rom  t h a t   of  F i g .  

16.  H o w e v e r ,   c o m p a r i n g   w i t h   t h a t   shown  in  F i g .   18  b y  
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e m p l o y m e n t   of  e i g h t - a i r   c h a m b e r   s y s t e m ,   t h e   n u m b e r   o f  

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

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

s l i d i n g   f r i c t i o n   can   be  e x p e c t e d .  

F i g s .   31  to  33  show  a n o t h e r   c o n s t r u c t i o n   e x a m p l e   o f  

p a r t i t i o n i n g   l i n e r s .  

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

r e f e r e n c e   to  F i g s .   12  and  13,  in  w h i c h   t he   s t a y   41c  i s  

r a d i a l l y   p r o v i d e d   on  t h e   a n n u l a r   b a s e   4 1 a ,   and  the   p l a n e t  

g e a r s   a r e   d i s p o s e d   in  t he   s l o t   41d  b o r e d   in  t he   s t a y   41c .   I n  

the   i l l u s t r a t e d   e x a m p l e ,   a  c r a n k   m e c h a n i s m   i s   u t i l i z e d  

i n s t e a d .  

In  t h e   f i g u r e s ,   a  p l a n e t   g e a r   54  i s   p r o v i d e d   a r o u n d   a  

sun  g e a r   53,   and  a  c r a n k   rod   55  i s   t u r n a b l y   m o u n t e d   on  t h e  

p l a n e t   g e a r   54.   As  shown  in  F i g .   33,  a  p a r t i t i o n i n g   l i n e r   5 6  

i s   a r r a n g e d   c o a x i a l l y   w i t h   t he   sun  g e a r   53,  and  a  p in   55a  o f  

t h e   c r a n k   rod   55  i s   i n s e r t e d   t h e r e i n .   The  p a r t i t i o n i n g   l i n e r  

56  i s   p r o v i d e d   w i t h   t h e   r e q u i r e d   n u m b e r   of  l i n e r   p o r t i o n s   5 6 a  

or  t h e   l i k e   in  t h e   p e r i p h e r y   t h e r e o f ,   in  e x a c t l y   t h e   s a m e  

m a n n e r   as  t h a t   of  t h e   p r e v i o u s   e x a m p l e .   The  c r a n k   s h a f t   5 5  

can  be  c o n n e c t e d   to  t he   p l a n e t   g e a r   54  as  d e s c r i b e d   a b o v e   t o  

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

l i n e r   5 6 .  

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

i n v e n t i o n   s u c h   as  a  1 2 - a i r   c h a m b e r   s y s t e m   or  1 6 - a i r   c h a m b e r  
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y s t e m   w h i c h   a r e   l e s s   in  v a r i a t i o n   or  o u t p u t   s n a i   o  uui  que  xu  

l a c e   of  t he   8 - a i r   c h a m b e r   s y s t e m   can  be  u t i l i z e d   f o r   a  

u l t i - a i r   c h a m b e r   s y s t e m .  

As  d e s c r i b e d   a b o v e ,   when  the   c o m p r e s s o r   of  t he   p r e s e n t  

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

o lume   s y s t e m   can  be  c o n s i d e r a b l y   i m p r o v e d ,   and  m e r i t s   of  t w o  

o n v e n t i o n a l   s y s t e m s   can  be  u t i l i z e d .   T h e r e b y ,   d i f f i c u l t i e s  

! i t h   r e s p e c t   to  c o n s i s t e n c y   s u c h   t h a t   t he   p r e s s u r e   r a t i o   a t  

,he  t i m e   of  low  s p e e d   o p e r a t i o n   i s   o b t a i n e d   w h i c h   has   b e e n  

l i f f i c u l t   in  p r i o r   a r t   a r e   o v e r c o m e ,   and  t he   r a n g e   of  u s e s   o f  

l  s i n g l e   c o m p r e s s o r   can  be  s e t   e x t e n s i v e l y .  

[INDUSTRIAL  A P P L I C A B I L I T Y ]  

The  p r e s e n t   i n v e n t i o n   can  be  u t i l i z e d   f o r   a  c o m p r e s s o r  

)f  w h i c h   o b j e c t   i s   a i r   and  a  c o m p r e s s i o n   a p p a r a t u s   of  a  

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

l u t o m o b i l e   i n t e r n a l   c o m b u s t i o n   e n g i n e   or  t he   l i k e .  
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CLAIMS 

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

t h a t  

an  i n t a k e   p a t h   and  an  e x h a u s t   p a t h   a r e   c o n n e c t e d   to  a  

h o u s i n g ;  

a  sun  g e a r   i s   p r o v i d e d   in  t he   c e n t r a l   p o r t i o n   of  s a i d  

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

g e a r   b e i n g   p r o v i d e d ;  

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

s a i d   sun  g e a r   to  d i v i d e   t he   i n t e r i o r   of  s a i d   h o u s i n g   i n t o   a  

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

a  r a d i a l l y   e x t e n d i n g   arm  is   p r o v i d e d   on  s a i d   p l a n e t  

g e a r ;   a n d  

t he   d i s t a l   end  of  s a i d   arm  is   c o n n e c t e d   r a d i a l l y   m o v a b l y  

of  s a i d   p a r t i t i o n i n g   l i n e r s .  



EP  0  401  380  A1 

F I G .   1  

F I G .   2  

4 a   (  5 a )  



EP  0  401  380  A1 

F I G -   3  

( a )  

6  



EP  0  401  380  A1 



EP  0  401  380  A1 

F I G .   4  

( e )  

l b  

( 9 )  

lb 



EP  0  401  380  A1 

F I G .   5  

POSITIVE  IO. 
PRESSURE  , ,  

ATMOSPHERIC 
PRESSURE 

NEGATIVE 
PRESSURE 

8  

0  4 5   9 0   1  3 5  

REVOLUTION  ANGLE  POSITION  OF  PLANET  GEAR  3a 

9 0   1  3 5   I 8 0   2 2 5   2 7 0   3 I5   3 6 0  



EP  0  401  380  A1 

F I G .   6  

l b  



EP  0  401  380  A1 



r 
EP  0  401  380  A1 

( g )  

2 0 b  

( h )  

2 0 a   2 0 b   _  



EP  0  401  380  A1 

F I G .   9  

F I G .   1 0  



EP  0  401  380  A1 

F I G .   1 1  

( a )  
( b )  

4 0 a   4 0 b  

F I G .   1 2  

( b )  

4 i a  
4 l b  

4 ! b  

( c )  
4 l b  

4 l b  
4 l a  



:P  0  401  380  A1 

F I G .   1 3  



f  U  4U1  aou  Al 

I G .   1 5  



EP  0  401  380  A1 

F I G .   1 7  



EP  0  401  380  A1 

F I G .   1 9  

4 2 a  

4 2 a  

4 2 b  



EP  0  401  380  A1 



EP  0  401  380  A1 

F I G .   2 2  

4 6 c   4 6 b  

F I G .   2 3  



EP  0  401  380  A1 

F I G .   2 4  

4  l b  

4 l b  



EP  0  401  380  A1 

F I G ,   2 6  



EP  0  401  380  A1 

F I G .   2 6  



EP  0  401  380  A1 

F I G .   2 6  



EP  0  401  380  A1 

F I G .   2 6  



EP  0  401  380  A1 

F I G .   2 7  



EP  0  401  380  A1 

F I G .   2 9  

( a )  

K2   LI 



r 
EP  0  401  380  A1 

F I G .   2 9  



EP  0  401  380  A1 

F I G .   2 9  



EP  0  401  380  A1 

F I G .   2 9  

( m )  

K 2 ^  



h i e .   s i  



r u w i   oou  a  i 

■ i e .   5 2  

F I G .   3 3  

ob   5 5 a  



INTERNATIONAL  SEARCH  R E P O R T  
International  Application  No  PCT  /  JP  8 9 / 0 1 2 1 3  

1.  CLASSIFICATION  OF  SUBJECT  MATTER  (if  several  classification  symbols  apply,  Indicate  all)  « 
According  to  International  Patent  Classification  (IPC)  or  to  both  National  Classification  and  IPC 

I n t .   CI5  F 0 4 C 1 8 / 0 6 3 ,   F 0 1 C 1 / 0 6 3  

It.  FIELDS  SEARCHED 
Minimum  Documentation  Searched  7 

Classification  System  |  Classification  Symbols 

IPC  F 0 4 C 1 8 / 0 6 3   ^  077 ,   F 0 1 C 1 / 0 6 3   *  0 7 7  
! 

Documentation  Searched  other  than  Minimum  Documentation 
to  the  Extent  that  such  Documents  are  Included  in  the  Fields  Searched  < 

J i t s u y o   S h i n a n   Koho  1926  ^  1 9 8 8  
K o k a i   J i t s u y o   S h i n a n   Koho  1971  'v  1 9 8 8  

III.  DOCUMENTS  CONSIDERED  TO  BE  RELEVANT  9 
Category  *  \  Citation  of  Document,  11  with  indication,  where  appropriate,  of  the  relevant  passages  12  |  Relevant  to  Claim  No.  13 

X  ;  JP ,   A,  5 5 - 1 3 9 9 0 1   ( S a n y o   E l e c t r i c  
j  Co.  ,  L t d .   and  one  o t h e r )  
I  1  N o v e m b e r   1980  (01.   11.  8 0 )  

X  
!  

JP ,   B2,  5 3 - 3 6 8 8 1   ( S a t a k e   Kazuo)   , 
I  5  O c t o b e r   1978  (05.   10.  7 8 )  

i 
! 

I 

*  Special  categories  of  cited  documents:  10 
"A"  document  defining  the  general  stale  of  the  art  which  is  not 

considered  to  be  of  particular  relevance 
"E"  earlier  document  but  published  on  or  after  the  international 

filing  date 
"L"  document  which  may  throw  doubts  on  priority  ciaim(s)  or 

which  is  cited-  to  establish  the  publication  date  of  another 
citation  or  other  special  reason  (as  specified) 

"O"  document  referring  to  an  oral  disclosure,  use.  exhibition  or 
other  means 

"P"  document  published  prior  to  the  international  filing  date  but 
later  than  the  priority  date  claimed 

IV.  CERTIFICATION 
Date  of  the  Actual  Completion  of  the  International  Search  Date  of  Mailing  of  this  International  Search  Report 

J a n u a r y   19,  1990  (19.   01.  90)  F e b r u a r y   5,  1990  (05 .   02.  9 0 )  

International  Searching  Authority  Signature  of  Authorized  Officer 

J a p a n e s e   P a t e n t   O f f i c e  

'  T  later  document  puousnea  aner  ine  imemaiionai  niing  ooie  or 
priority  date  and  not  in  conflict  with  the  application  but  cited  to 
understand  the  principle  or  theory  underlying  the  invention 

"X"  document  of  particular  relevance:  the  claimed  Invention  cannot 
be  considered  novel  or  cannot  be  considered  to  involve  an 
inventive  step 

"Y"  document  of  particular  relevance:  the  claimed  invention  cannot 
be  considered  to  involve  an  inventive  step  when  the  document 
is  combined  with  one  or  more  other  such  documents,  such 
combination  being  obvious  to  a  person  skilled  in  the  art 

"&"  document  member  of  the  same  patent  family 

Form  PCT/ISA'210  (second  sheet)  (January  1985) 


	bibliography
	description
	claims
	drawings
	search report

