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©  Rotary  actuator  and  making  method  thereof. 

A  novel  rotary  actuator  utilizes  viscosity  of  the  oil  and 
prevents  the  oil  leakage,  without  using  the  sealing  member 
to  the  vane.  The  instant  device  installs  the  flanges  (13, 14)  in 
parallel  and  fixes  the  vane  therebetween,  and  sets  within  the 
cylinder  (1)  the  rotor  keeping  the  stopper  (8)  therebetween, 
not  fixing  it,  and  the  radial  bearings  (24,  25)  at  the  both  sides 
of  the  cylinder  (1)  to  support  the  stopper  (8),  whereby  a  fine 
clearance  is  maintained  between  the  flange  (13,  14)  and  the 
inner  wall  of  the  cylinder  (1).  The  rotor  is  formed  in  order  of 
machining  into  flanges,  small  diameter  portions  and  a  rotary 
shaft.  The  vane  is  formed  by  cutting  the  material  of  doughnut 
shape  into  a  sector. 



BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

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  r o t a r y   a c t u a t o r   s e r v i n g  

r e c i p r o c a t i n g   r o t a t i o n   and  a  mak ing   m e t h o d   t h e r e o f .  

DESCRIPTION  OF  THE  PRIOR  ART 

T h e r e   have   b e e n   f o u n d   o p e n i n g s   and  c l o s i n g s   of  d o o r s   o f  

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

v a n e s ,   or  o t h e r   v a r i o u s   m e c h a n i s m s ,   t he   mov ing   a n g l e   of  w h i c h  

is   l e s s   t h a n   one  r o t a t i o n .   Such  m e c h a n i s m s   w i l l   a l s o   d e v e l o p  

the   u t i l i z i n g   f i e l d s   t h e r e o f   in  the   f u t u r e .   T h u s ,   t he   r o t a r y  

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

( o s c i l l a t i o n )   w i t h i n   l i m i t e d   a n g l e .   The  c o n v e n t i o n a l   r o t a r y  

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

to  an  i n n e r   w a l l   t h e r e o f ,   a  s t a t o r   and  v a n e s ,   and  the   r e c i p r o c -  

a t i n g   r o t a t i o n   ( o s c i l l a t i o n )   has   been   a c c o m p l i s h e d   by  a l t e r n a t e l y  

s u p p l y i n g   o i l   u n d e r   p r e s s u r e   i n t o   an  i n l e t   and  an  o u t l e t   p o r t s .  

In  c a s e ,   t he   p r e s s u r e   o i l   l e a k e d   f rom  a  c l e a r a n c e   d e f i n e d  

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



n o t   be  p r o v i d e d ,   and  t h e r e f o r e ,   s e a l i n g   m a t e r i a l   such   as  r u b b e r ,  

s y n t h e t i c   r e s i n   or  t h e   l i k e   is   a t t a c h e d   to   t h e   v a n e s .   H o w e v e r ,  

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

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

e r i n g   e f f i c i e n c y   of  g e n e r a t i n g   r o t a t i o n   t o r q u e .   B e i n g   in  t h e s e  

c i r c u m s t a n c e s ,   r e q u i s i o n s   have   a r i s e n   to  a p p e a r e n c e   of  s u c h  

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

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

SUMMARY  OF  THE  INVENTION 

I t   i s   an  o b j e c t   of  t he   i n v e n t i o n   to  p r o v i d e   a  r o t a r y   a c t u -  

a t o r   w h i c h   p r e v e n t s   t h e   o i l   l e a k a g e   w i t h o u t   s e c u r i n g   t he   s e a l i n g  

m a t e r i a l   to   t he   v a n e   b u t   u t i l i z i n g   v i s c o s i t y   of  t he   o i l ,   a n d  

p r o v i d e   a  m a k i n g   m e t h o d   t h e r e o f .  

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

a c t u a t o r   w h i c h   may  s a t i s f a c t o r i l y   a b s o r b   s i z i n g   e r r o r   or  s e t t i n g -  

up  e r r o r ,   and  p r o v i d e   a  m a k i n g   m e t h o d   t h e r e o f .  

I t   i s   a  f u r t h e r   o b j e c t   of  t he   i n v e n t i o n   to   p r o v i d e   a  r o t a r y  

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

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

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

r o t o r ,   and  p r o v i d e   a  m a k i n g   m e t h o d   t h e r e o f .  

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

a  m e t h o d   of  m a k i n g   a  r o t a r y   a c t u a t o r   w h i c h   may  e x a c t l y   a c c o r d  

a  d i a m e t e r   of  t h e   f l a n g e   to  a  d i a m e t e r   of  t h e   vane   to  be  k e p t  

b e t w e e n   t h e   f l a n g e s .  

O t h e r   and  f u r t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   w i l l  

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



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  shows  p a r t i a l l y   a  c r o s s   s e c t i o n a l   f r o n t   v iew  of  a n  

e m b o d i m e n t   of  t he   i n v e n t i o n ,  

F i g .   2  i s   a  c r o s s   s e c t i o n a l   v iew  s e e n   f r o m   A  -   A  l i n e   i n  

F i g .   1 ,  

F i g .   3  i s   a  f r o n t   v i e w   s h o w i n g   a  m a k i n g   p r o c e s s   of  a  r o t o r ,  

F i g .   4  i s   a  s i d e   v i e w   s h o w i n g   a  m a k i n g   p r o c e s s   of  a  v a n e ,  

F i g .   5  shows  p a r t i a l l y   a  c r o s s   s e c t i o n a l   f r o n t   v i ew  of  t h e  

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

F i g .   6  i s   a  c r o s s   s e c t i o n a l   v iew  s e e n   f rom  B  -   B  l i n e   i n  

F i g .   5 .  

DETAILED  DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

An  e x p l a n a t i o n   w i l l   be  made  to  p r e f e r r e d   e m b o d i m e n t s   of  t h e  

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

F i g .   1  i s   a  p a r t i a l   c r o s s   s e c t i o n a l   f r o n t   v i e w   of  an  e m b o d i -  

ment   a c c o r d i n g   to   t h e   i n v e n t i o n ,   in  wh ich   v a n e s   a r e   two  i n s t a l l e d .  

A  c y l i n d e r   1  i s   m o u n t e d   w i t h   a  r o t o r   t h e r e o n ,   and  i s   c l o s e d   a t  

i t s   b o t h   s i d e s   by  s e c u r i n g   end  c o v e r s   2  and  3  w i t h   b o l t s   4,  5 .  

The  c y l i n d e r   1  is   d e f i n e d   w i t h   h o l e s   on  an  upper  and  a  l o w e r   f a c e s  

i n t o   w h i c h   c o r e   m e t a l s   w i l l   be  i n s e r t e d .   The  c o r e   m e t a l   7  i s  

s e c u r e d   to  t h e   c y l i n d e r   1  by  t i g h t e n i n g   b o l t s ,   and  t h i s   m e t a l  

s e r v e s   to  r e s t r a i n   a c t i o n   of   s t o p p e r s   8,  9  as  l a t e r   m e n t i o n e d .  

The  c y l i n d e r   1  is   f u r t h e r   f o r m e d   w i t h   o i l   p o r t s   10,  11  a r o u n d  

t he   c o r e   m e t a l   7  f o r   c h a r g i n g   and  d i s c h a r g i n g   t h e   o i l   u n d e r  

p r e s s u r e .  

The  r o t o r   to  be  d i s p o s e d   w i t h i n   the   c y l i n d e r   1  c o m p r i s e s  

a  r o t o r   s h a f t   12,  f l a n g e s   13,  14  p a r a l l e l   t h e r e t o ,   s m a l l   d i a -  



m e t e r   p o r t i o n s   15,  16  as  o u t e r   s i d e s   of  t he   f l a n g e s   13,  14,  a n d  

t h e   v a n e s   17,  18  f i x e d   b e t w e e n   the   f l a n g e s   13,   14.  The  r o t o r  

s h a f t   12  i s   f o r m e d   w i t h   a  n a r r o w   p a t h   21  c o m m u n i c a t i n g   o i l  

c h a m b e r s   19  and  20  as  s e e n   in  F i g .   2,  and  a  n a r r o w   p a t h   22 

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

t h e   s t o p p e r   8  and  t he   v a n e   17  and  b e t w e e n   t h e   s t o p p e r   9  and  t h e  

vane   18  by  r o t a t i o n   of  t h e   r o t o r .   The  p a t h s   21,  22  may  be  o m i t t e d  

i f   t h e   v a n e   and  the   s t o p p e r   make  a  one  p a i r ,   and  t h o s e   may  be  a l s o  

o m i t t e d   i f   t he   c y l i n d e r   1  is   f o r m e d   on  i t s   l o w e r   f a c e   w i t h   o i l  

p o r t s   as  t h e   o i l   p o r t s   10,  1 1 .  

P r e f e r a b l y ,   t he   r o t o r   is   made  in  a  f o l l o w i n g   m a n n e r .   Tha t   i s  

a  c i r c u l a r   m a t e r i a l   i s   r e a d y   fo r   w h i c h   i s   in  d i a m e t e r   the   same  a s  

or  a  b i t   l a r g e r   t h a n   t h e   f l a n g e ,   and  i t   is   m a c h i n e d   on  r e s p e c t i v e  

p a r t s .   At  t he   o u t s e t ,   i t   is   p r o c e s s e d   up  to   s i z e   of  t he   d i a m e t e r  

of  t h e   s m a l l   d i a m e t e r   p o r t i o n s   15,  16,  l e a v i n g   p a r t s   wh ich   w i l l  

be  t h e   f l a n g e s   13,  14  a t   l e f t   and  r i g h t   s i d e s ,   s u b s e q u e n t l y   t h e  

p r o c e s s i n g   is   c o n t i n u e d   up  to   s i z e   of  t h e   d i a m e t e r   of  the   r o t o r  

s h a f t   12,  l e a v i n g   p a r t s   w h i c h   w i l l   be  t he   s m a l l   d i a m e t e r   p o r t i o n s  

15,  16.  T h u s ,   p o r t i o n s   of  t he   f l a n g e s   13,  14,   t h e   s m a l l   d i a m e t e r  

p o r t i o n s   15,   16  and  the   r o t o r   s h a f t   12  a r e   f o r m e d   i n t e g r a l l y   a n d  

s e q u e n t i a l l y .  

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

a r e   n o t   n e c e s s a r y   any  l o n g e r ,   and  a c c o r d i n g l y   no  a t t e n t i o n   s h o u l d  

be  p a i d   to   d i s c r e p a n c y   or  e r r o r   w i t h   r e s p e c t   to   r i g h t   a n g l e ,   e t c .  

In  t h e   i n s t a n t   a c t u a t o r ,   t he   v i s c o s i t y   of  t h e   o i l   is   u t i l i z e d  

f o r   p r e v e n t i n g   t he   o i l   l e a k a g e   w i t h o u t   u s i n g   t h e   s e a l i n g   m a t e r i a l  

to  t h e   v a n e s   17,  18.  For  t h i s   p u r p o s e ,   t h e r e   i s   k e p t   a  c l e a r a n c e  

of  m i c r o n s   to  t he   e x t e n t   t h a t   t he   o i l   l e a k a g e   d o e s   no t   o c c u r ,  

b e t w e e n   t h e   i n n e r   w a l l   of  t he   c y l i n d e r   1  and  t h e   c i r c u m f e r e n t i a l  



f a c e s   of  t he   f l a n g e s   13,  14.  T h e r e f o r e ,   i t   i s   p r e f e r a b l e   t o  

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

as  m i c r o n s   i s   r e q u i r e d   to  s i z i n g   and  s e t t i n - u p   of  e a c h   of  t h e  

p a r t s .   For  t h e   v a n e s   17,  18,  such   c y l i n d r i c a l   body  l i k e   a  

d o u g h n u t   i s   r e a d y   f o r   w h i c h   has   an  i n n e r   d i a m e t e r   e q u a l   to  t h e  

d i a m e t e r   of  t h e   r o t o r   s h a f t   12  and  has   an  o u t e r   d i a m e t e r   b e i n g  

e q u a l   to   or  a  b i t   l a r g e r   t h a n   the   o u t e r   d i a m e t e r   of  t h e   f l a n g e s  

13,  14,  and  i t   i s   c u t   ou t   a t   one  p a r t   i n t o   a  s e c t o r   of  s m a l l  

w i d t h   and  i s   k e p t   by  a  b o l t   b e t w e e n   t h e   f l a n g e s   13,   14.   In  t h i s  

c a s e ,   i f   t h e   o u t e r   d i a m e t e r s   of  t h e   v a n e s   17,  18  a r e   p r e p a r e d   a s  

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

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

13,  14  by  g r i n d i n g   the   v a n e s   17,  18  on  p r o t r u d i n g   p a r t s   t h e r e o f  

f rom  t h e   f l a n g e s   13,  14  a f t e r   h a v i n g   f i x e d   the   v a n e s   17,   18  b e t w e e n  

t h e   f l a n g e s   13,   14.  The  v a n e s   17,  18  a r e   s e c u r e d   to   t h e   f l a n g e s  

13,  14  by  t h e   b o l t s .   I f   t he   v a n e s   17,  18  a re   f o r m e d   w i t h   c u t o u t s  

23,  t h e   o i l   s m o o t h l y   p e n e t r a t e s   b e t w e e n   t he   c o n t a c t i n g   vane   a n d  

s t o p p e r .  

A  n e x t   r e f e r e n c e   w i l l   be  made  to  f i t t i n g   of  t h e   r o t o r   i n t o  

the   c y l i n d e r   1.  The  r o t o r   6  is   u r g e d   i n t o   t he   c y l i n d e r   1  u n d e r  

c o n d i t i o n   t h a t   t h e   s t o p p e r s   8,  9  a r e   k e p t   b e t w e e n   t h e   f l a n g e s   1 3 ,  

14  on  t he   u p p e r   and  l o w e r   p a r t s   t h e r e o f .   The  s t o p p e r s   8,  9  a r e  

p o s i t i o n e d   w i t h i n   s p a c e s   d e f i n e d   b e t w e e n   the   r o t o r   s h a f t   12,  t h e  

f l a n g e s   13,   14  and  the   i n n e r   w a l l   of  t h e  c y l i n d e r   1,  b u t   a r e   n o t  

f i x e d   to  e i t h e r   of  t hem.   T h e r e b y ,   t h r u s t   l o a d i n g   a c t i n g   on  t h e  

r o t o r   s h a f t   12  may  be  a b s o r b e d   and  a t   t he   same  t i m e   t h e   s i z i n g  

e r r o r   or  s e t t i n g - u p   e r r o r   at   e ach   of  t he   p a r t s   may  be  c o r r e c t e d .  

A f t e r   t he   r o t o r   has   been   u r g e d   i n t o   t he   c y l i n d e r   1,  r a d i a l   b e a r -  

i n g s   24,  25  a r e   f o r c i b l y   s e t   a t   t he   b o t h   s i d e s ,   o u t e r   w h e e l   o f  



w h i c h   b e a r i n g s   24,  25  a r e   a  b i t   l a r g e r   in  t he   d i a m e t e r   t h a n   t h e  

i n n e r   d i a m e t e r   of   t he   c y l i n d e r .   The  i n n e r   w h e e l s   of  t he   r a d i a l  

b e a r i n g s   24,  25  a r e   m o u n t e d   on  t h e   s m a l l   d i a m e t e r   p o r t i o n s   1 5 ,  

16  of  t he   r o t o r .   The  r o t o r   i s   s e c u r e l y   s u p p o r t e d   in  t h a t   t h e  

r a d i a l   b e a r i n g s   24,  25  a r e   u s e d ,   t h e   o u t e r   w h e e l   of  w h i c h   h a s  

t h e   d i a m e t e r   l a r g e r   t h a n   the   i n n e r   d i a m e t e r   of  t he   c y l i n d e r ,   s o  

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

f a c e s   of  the   f l a n g e s   13,  14  and  t h e   i n n e r   w a l l   of  t he   c y l i n d e r .  

The  c o r e   m e t a l s   7  a r e   i n s e r t e d   i n t o   t h e   h o l e s   6  and  a r e   f i x e d  

a t   end  p o r t i o n s   s e a t e d   w i t h i n   b o r e s   26,   27  of  t h e   s t o p p e r s   8,  9 .  

F i g s . 5   and  6  i l l u s t r a t e   t h e   o t h e r   e m b o d i m e n t ,   in  w h i c h  

c u s h i o n   m e c h a n i s m   is   d i s p o s e d .   H e r e i n ,   o i l   p o r t s   28,  29  a r e  

p r e p a r e d   w i t h   a  main   p a t h   30  and  a  s u b p a t h   31,  and  the   main   p a t h  

30  i s   d i r e c t e d   to   an  o i l   c h a m b e r .   The  s u b p a t h   31  i s   c o m m u n i c a t e d  

w i t h   t he   o i l   c h a m b e r   v i a   a  p a t h   34  w h i c h   i s   n o r m a l l y   c l o s e d   by  a  

b a l l   v a l v e   33  a c t e d   by  a  s p r i n g   32,  and  a  b y p a t h   35.  The  b y p a t h  

35  is   c o n t r o l l e d   in  i t s   w i d t h   by  a  c o n t r o l   s c r e w   36  in  t h e   c y l i n d e r  

1.  The  o t h e r   m e c h a n i s m s   a r e   t he   same  as  m e n t i o n e d   a b o v e .  

The  a c t i o n   of   t he   i n v e n t i v e   r o t a r y   a c t u a t o r   w i l l   be  r e f e r r e d  

t o .   I f   t he   p r e s s u r e   o i l   i s   s u p p l i e d   f rom  t he   o i l   p o r t   10,  t h e  

o i l   g o e s   b e t w e e n   t h e   u p p e r   s t o p p e r   8  and  t he   vane   17,  i . e . ,   i n t o  

t h e   c u t o u t   23,  t h e   vane   17  c o n t a c t i n g   t h e   s t o p p e r   8  s l o w l y   s e p a r -  

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

F i g .   2  u n t i l   i t   c o n t a c t s   t he   l o w e r   s t o p p e r   9.  T h e n ,   p a r t   of  t h e  

o i l   is   l ed   v i a   t h e   n a r r o w   p a t h   21  i n t o   b e t w e e n   t he   vane   18  a n d  

t h e   s t o p p e r   9  and  s e p a r a t e s   t he   b o t h .   On  t h e   o t h e r   h a n d ,   t h e   o i l  

c h a r g e d   in  t he   o i l   c h a m b e r   19  p a s s e s   t h r o u g h   t he   n a r r o w   p a t h   2 1  

by  t he   vane   17  i n t o   t he   o i l   c h a m b e r   20,  and  i s   d i s c h a r g e d   f r o m  

t h e   o i l   p o r t   11  by  t h e   vane   18  t o g e t h e r   w i t h   t he   o i l   c h a r g e d   i n  



the   c h a m b e r   20,  and  t h e   r o t a t i o n   of  t he   r o t o r   is   s t o p p e d   in  t h a t  

the   vane   17  c o n t a c t s   t he   s t o p p e r   9  and  t he   vane   18  c o n t a c t s   t h e  

s t o p p e r   8.  When  t h e   r e l a t i o n   of  t he   i n l e t   and  t he   o u t l e t   of  t h e  

o i l   is  e x c h a n g e d   w i t h   r e s p e c t   to   t he   r e s p e c t i v e   o i l   p o r t s   10,  1 1  

t he   same  o p e r a t i o n   as  m e n t i o n e d   i s   t h e n   p e r f o r m e d   to  t h e   r e v e r s e ,  

t h a t   i s ,   t h e   v a n e s   17,  18  r o t a t e s   in  t he   o p p o s i t e   d i r e c t i o n   a n d  

r e t u r n s   to   t h e   s t a t e   shown  in  F i g .   2.  The  s a i d   n o r m a l   and  r e v e r s e  

r o t a t i o n s   a r e   r e p e a t e d   and  t h e   r o t a r y   s h a f t   i s   e f f e c t e d   w i t h   r e c i -  

p r o c a t i n g   r o t a t i o n .  

H e r e i n ,   a  r e f e r e n c e   w i l l   be  made  to  r e c e i v i n g   m a n n e r   of  t h e  

t h r u s t   l o a d   in  t he   r o t a r y   a c t u a t o r .   W h i l e   t h e   r o t o r   s e r v e s   t h e  

n o r m a l   and  r e v e r s e   r o t a t i o n s ,   t h e   r o t o r   is   a l w a y s   g i v e n   t h e   t h r u s t  

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

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

ed  by  o n l y   s u p p o r t i n g   t he   r o t o r   on  the   r a d i a l   b e a r i n g .   H o w e v e r ,  

i f   a  l a r g e   t h r u s t   l o a d   were   a c t e d   on  w h i l e   t he   t h r u s t   l o a d   is   a c t e d  

on  the   r o t a r y   s h a f t   f r om  t h e   o u t s i d e ,   t he   i n n e r   w h e e l s   of   t he   r a d i a l  

b e a r i n g s   24,  25  wou ld   s l i g h t l y   b i a s e d   t o w a r d   the   t h r u s t   in  r e s p o n s e  

to  t he   e x t e n t   of  such   t h r u s t   l o a d   and  the   r o t o r   a l s o   moves   a c c o r d -  

i n g l y ,   t h o u g h   t h e   o u t e r   w h e e l s   of  t he   r a d i a l   b e a r i n g s   a r e   so  c l o s e  

to  t he   i n n e r   f a c e   of  t h e   c y l i n d e r   1  and  do  no t   move.   I f ,   a t   t h i s  

t i m e ,   t he   s t o p p e r s   8,  9  were   f i x e d   to  t h e   i n n e r   w a l l   of  t h e   c y l i n d -  

er  1,  one  of  t h e   f l a n g e s   w o u l d   be  s t r o n g l y   u r g e d   a g a i n s t   t h e   s t o p p -  

er  a t   i t s   s i d e   by  t h e   t h r u s t   l o a d ,   so  t h a t   no t   o n l y   r e d u c t i o n   o f  

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

r o t a t i o n   of  t h e   r o t o r .  

In  v i ew   of  such   c i r c u m s t a n c e s ,   in  t he   p r e s e n t   r o t a r y   a c t u a t o r ,  

the   s t o p p e r s   8,  9  a r e   no t   f i x e d   to  t he   c y l i n d e r   1  a t   i t s   i n n e r  

w a l l ,   w h e r e b y   t h e   s t o p p e r s   8,  9  may  be  moved  w h i l e   t he   r o t o r   m o v e s  



w i t h   f i t t i n g   to  n e i g h b o u r h o o d   to   a v o i d   o c c u r r e n c e   of  s a i d   d i s -  

a d v a n t a g e s .   Be ing   s u p p o r t e d   u n d e r   n o n - f i x i n g   c o n d i t i o n ,   t h e  

s t o p p e r s   8,  9  move  f r e e l y   and  f i t   to   t he   a d j a c i e n t   m e m b e r s .  

T h e r e f o r e ,   i t   i s   p o s s i b l e   to   a d j u s t   t he   s i z i n g   e r r o r s   or  t h e  

s e t t i n g - u p   e r r o r s   when  t he   m e m b e r s   a r e   s e t   u p .  

An  e x p l a n a t i o n   w i l l   be  r e f e r r e d   to  t h e   e m b o d i m e n t   p r e p a r -  

ing  t h e   c u s h i o n   m e c h a n i s m s   shown  in  F i g s . 5   and  6.  In  F i g .   5 ,  

t he   o i l   f rom  the   p o r t   28  i s   c h e c k e d   by  t he   b a l l   v a l v e   33  p r e s s e d  

by  t h e   s p r i n g   32,  and  i t   f l o w s   b i t   by  b i t   o n l y   f rom  t he   b y p a t h   35 ,  

The  b y p a t h   35  is  a d j u s t e d   in  i t s   w i d t h   by  o p e r a t i n g   an  a d j u s t i n g  

s c r e w   36.   When  the   vane   18  comes   to   t he   s t o p p e r   8,  t h e   o i l   i s  

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

t h e   v a n e   18  to  make  s h o c k   m o d e r a t e ,   g e n e r a t e d   when  t he   vane   18  

c o n t a c t s   t h e   s t o p p e r   8.  For  p r o v i d i n g   t he   r e v e r s e   r o t a t i o n   o f  

t he   r o t o r ,   i t   i s   s u f f i c i e n t   to   make  r e v e r s e   t he   r e l a t i o n   of  t h e  

i n l e t   and  the   o u t l e t   of  t he   o i l   w i t h   r e s p e c t   to  t h e   o i l   p o r t s   2 8 ,  

2 9 .  

As  many  a p p a r e n t l y   w i d e l y   d i f f e r e n t   e m b o d i m e n t s   of  t h i s  

i n v e n t i o n   may  be  made  w i t h o u t   d e p a r t i n g   f rom  t h e   s p i r i t   a n d  

s c o p e   t h e r e o f ,   i t   is   to   be  u n d e r s t o o d   t h a t   t h e   i n v e n t i o n   is   n o t  

l i m i t e d   to   t he   s p e c i f i c   e m b o d i m e n t s   t h e r e o f   e x c e p t   as  d e f i n e d   i n  

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



1.  R o t a r y   a c t u a t o r ,   c o m p r i s i n g  

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

a  r o t a r y   i n s t a l l i n g   f l a n g e s   on  a  r o t o r   s h a f t   in  o p p o s i t i o n  

and  k e e p i n g   f l a n g e s   b e t w e e n   v a n e s ,   d i a m e t e r   of  t he   f l a n g e   b e i n g  

s m a l l e r   t h a n   an  i n n e r   d i a m e t e r   of  t h e   c y l i n d e r ,  

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

c y l i n d e r ,   a n d  

s t o p p e r s   w h i c h   a r e   k e p t   a t   u p p e r   and  l ower   p a r t s   t h e r e o f  

b e t w e e n   t h e   i n n e r   f a c e   of  the   c y l i n d e r   and  the   r o t o r   s h a f t   a n d  

a r e   k e p t   a t   b o t h   s i d e s   t h e r e o f   b e t w e e n   the   f l a n g e s ,   and  w h i c h  

a r e   r e s t r a i n e d   in  r o t a t i o n   by  means   of  co r e   m e t a l s   p r o j e c t i n g  

f rom  the   i n n e r   s i d e   of  t he   c y l i n d e r .  

2.  R o t a r y   a c t u a t o r   as  c l a i m e d   in  C l a i m   1,  c h a r a c e r i z e d   in  t h a t  

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

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

c l o s e d   by  b a l l   v a l v e   p r e s s e d   by  s p r i n g .  

3.  R o t a r y   a c t u a t o r   as  c l a i m e d   in  C l a i m   2,  w h e r e i n   t h e   c y l i n d e r  

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

4.  Method   of  m a k i n g   r o t a r y   a c t u a t o r ,   c h a r a c t e r i z e d   by  m o u n t i n g  

a  r o t o r   on  a  c y l i n d e r ,   s e t t i n g   r a d i a l   b e a r i n g s   on  t h e   c y l i n d e r  

a t   i t s   b o t h   s i d e s ,   o u t e r   d i a m e t e r   of  t he   b e a r i n g   b e i n g   l a r g e r  

t h a n   an  i n n e r   d i a m e t e r   of  t he   c y l i n d e r ,   and  m o u n t i n g   s m a l l  

d i a m e t e r   p o r t i o n   as  t he   o u t e r   s i d e   of  t he   f l a n g e   on  i n n e r   w h e e l  

of  the   b e a r i n g .  

5.  Method  of  p r o c e s s i n g   r o t o r   f o r   t h e   r o t a r y   a c t u a t o r ,   c h a r a c t -  

e r i z e d   by  m a c h i n i n g   a  c i r c u l a r   member  w i t h   l e a v i n g   of  f l a n g e s   a t  



i t s   l e f t   and  r i g h t   s i d e s ,   of  e q u a l   or  n e a r l y   e q u a l   d i a m e t e r  

to   t he   d i a m e t e r   of  t he   f l a n g e ,   f u r t h e r   m a c h i n i n g   to  form  a  

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

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

of  a  c y l i n d r i c a l   member  h a v i n g   an  i n n e r   d i a m e t e r   e q u a l   to  t h e  

d i a m e t e r   of  t h e   r o t o r   s h a f t   f o r   f o r m i n g   v a n e ,   and  f i x i n g   t h e  

v a n e   b e t w e e n   t h e   f l a n g e s .  

6.  Me thod   as  c l a i m e d   in  C l a i m   5,  c h a r a c t e r i z e d   by  p r e p a r i n g   t h e  

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

f i x i n g   t he   vane   b e t w e e n   t h e   f l a n g e s   and  c a r r y i n g   o u t   g r i n d i n g  

t h e r e o n   to   make  t h e   vane   e q u a l   to   t h e   d i a m e t e r   of  t h e   f l a n g e  
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