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©  A  rotating  vane-pump  or  -motor. 
The  invention  discloses  designmeasures  to  improve  the 

(volumetric)  efficiency  of  known  rotating  vane-type  pumps 
or  -motors. 

A  control-means  (12,14)  is  disclosed  which  mechanical- 
ly  controls  the  radial  inward  and  outward  movements  of 
each  vane  (10)  in  its  slot  (9)  in  the  rotor  (11)  during  its 
rotation  along  the  cylindrical  inner-running-surface  (2)  of the 
housing  (1)  of  the  machine,  in  addition  to  the  normal 
centrifugal  force  acting  on  the  vanes  (10). 

Additional  springs  urging  the  vanes  outward  and 
appropriate  wear-resisting  running-  and  sealing  inlays  (42) 
for the  vanes  sliding  over the  housing  and  the  endcovers  are 
resealed  as  well.  So  are  sealingrings  (22)  or-plates  between 
the  rotor-end  faces  and  the  endcovers.  All  the  above 
measures  reducing  blow-by  and  wear. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  r o t a t i n g   v a n e - p u m p   or  - m o t o r  

p r o v i d e d   w i t h   a  c i r c u l a r - c y l i n d r i c a l   r o t o r   w i t h   s l o t s   in  w h i c h  

v a n e s   a r e   g u i d e d   s l i d i n g l y ,   w h i c h   r o t o r   is  s u p p o r t e d   e c c e n -  

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

wh ich   is   c l o s e d   at  b o t h   e n d s   by  i n t e r n a l l y   s u b s t a n t i a l l y  

p l a n e   end  f a c e s .  

Such  r o t a t i n g   m a c h i n e s   a re   known  a l r e a d y   a  l ong   t i m e ,  

not   o n l y   a s  p u m p s   but   a l s o   as  p n e u m a t i c   m o t o r s .   Both  e m b o d i -  

men t s   have   f o u n d   a  wide   f i e l d   of  a p p l i c a t i o n   n o t w i t h s t a n d i n g  

the   o f t e n   low  e f f i c i e n c y   as  a  r e s u l t   of  i n t e r n a l   l e a k a g e   a n d  

t h e   d e p e n d e n c y   on  t he   s p e e d   of  r o t a t i o n   f o r   mov ing   the   v a n e s  

o u t w a r d l y   in  the   c o r r e c t   t i m e   i n t e r v a l s   and  a n g u l a r   r e g i o n s .  
I t   is   an  o b j e c t   of  t h i s   i n v e n t i o n   to  i n c r e a s e   t he   e f f i -  

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

e x i s t i n g   a d v a n t a g e s .   By  s u c h   an  i m p r o v e m e n t   i t   is   p o s s i b l e  

to  a p p l y   a  ve ry   much  w i d e r   f i e l d   of  a p p l i c a t i o n s   bo th   as  p u m p s  
and  as  m o t o r s ,   to  i n c r e a s e   t h e   a p p l i c a b i l i t y   and  s u i t a b i l i t y  

of  t h e  s t r u c t u r e   and  i t   i s   t h e r e b y   a l s o   p o s s i b l e   to  c h o o s e  

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

which   i t   is  even  p o s s i b l e   to  a p p l y  w i d e r   m a n u f a c t u r i n g   t o l e -  

r a n c e s   of  the   c o m p o s i n g   p a r t s   and  an  e a s i e r   a s s e m b l y .  

To  o b t a i n   t h i s   o b j e c t   t h e   s t r u c t u r e   is  i m p r o v e d   a c c c r d i n c  

to  t he   i n v e n t i o n   in  e s s e n c e   by  mak ing   the   movemen t   of  t h e  

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

v e r y   good  s l i d i n g   s e a l s   b e t w e e n   c a s i n g   and  r o t o r   and  b e t w e e n  

c a s i n g   and  v a n e s .  

T h e  i n v e n t i o n   w i l l   now  be  e x p l a i n e d   f u r t h e r   w i t h   r e f e r e n  

to  t he   e n c l o s e d   d r a w i n g s   s h o w i n g   by  way  of  e x a m p l e   s e v e r a l  

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

t a g e s   of  the   i n v e n t i o n   w i l l   become  a p p a r e n t .  

F i g .   1  shows  an  e x p l o d e d   v iew  of  a  s i m p l e   e m b o d i m e n t   of  a 

r o t a t i n g   v a n e -   pump  or  - m o t o r .   The  means  f o r   c a u s i n g   the   r a d  

movemen t   of  the   v a n e s   10  i n c l u d e   a  cam  or  d i s c   12  on  each  s i  

r i g i d l y   c o n n e c t e d   to  t he   c o v e r s   3  of  the   c a s i n g   1.  The  s l i d i  



s e a l   b e t w e e n   the   end  f a c e s   of  t he   r o t o r   8  and  the   c o v e r s   3  i s  
o b t a i n e d   by  s e g m e n t a l   p l a t e s   22  b e t w e e n   t h e   v a n e s   10,  wh ich   ; 

p l a t e s   a re   s u p p o r t e d   u n d e r   p r e s s u r e   of  s p r i n g s   24  in  a n n u l a r  
c h a m b e r s   23  in  t he   ends   of  t he   r o t o r   8.  The  v a n e s   t h e m s e l v e s  

a r e   p r o v i d e d   w i t h   s l o t   s h a p e d   r e c e s s e s   a l o n g   the   s i d e s   d i r e c -  
t e d   to  t he   i n n e r   w a l l   of  t he   c a s i n g ,   s a i d   r e c e s s e s   t a k i n g   up 
r e s i l i e n t   s e a l i n g   s t r i p s   4 2 .  

F i g .   2  shows  a  p a r t i a l   a x i a l   s e c t i o n   of  such   a  s t r u c t u r e  

a c c o r d i n g   to  the   i n v e n t i o n ,   in  w h i c h   in  an  open  c h a m b e r   11 

c o n c e n t r i c   w i t h   t he   r o t o r   a x i s   and  in  t h e   e n d s  t h e r e o f   t h e r e  

is  a  s e p a r a t e   and  as  such   f r e e l y   r o t a t a b l e   r i n g   14  b e t w e e n  

t h e   e n d s   of  the   v a n e s   d i r e c t e d   t o w a r d s   t he   a x i s ,   wh ich   r i n g  

p r o v i d e s   f o r   t he   c o n t r o l   of  t he   movemen t   of  the   v a n e s .  

F i g .   3  shows  a  s i m i l a r   v iew  and  s e c t i o n   of  p a r t   of  t h e  

s t r u c t u r e   w i t h   a  l o o s e   r o t a t a b l e   r i n g   14  as  in  F i g .   2,  b u t  

h e r e   a c t i v e   in  a  r e c e s s e d   c o r n e r   18  a t   t h e   ends   of  the   s i d e s  

of  t h e   v a n e s   d i r e c t e d   t o w a r d s   the   a x i s ,   r i n g   14  b e i n g   s h o w n  

at   a  d i s t a n c e   f rom  i t s   o p e r a t i v e   p o s i t i o n   in  r e c e s s e d   p a r t s   18  

F i g .   4  shows  a  s i m i l a r   view  and  s e c t i o n   as  F i g u r e s   2  a n d  

3,  in  wh ich   the   v a n e s   10  have  a  r e c e s s   19  o p e n i n g   t o w a r d s   t h e  

a d j a c e n t   c o v e r   of  t he   c a s i n g   and  t a k i n g   up  the   s e p a r a t e   m o v a b l f  

c o n t r o l   r i n g   14,  w h i c h  i n   t h i s   c a s e   c o n t r o l s   movement   of  t h e  

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

F i g .   5  shows  an  e x p l o d e d   v iew  of  t h e   same  p a r t   of  a 

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

in  w h i c h   the   c a s i n g   c o v e r   3  is  p r o v i d e d   w i t h   a  c i r c u l a r   hub  17 

c o n c e n t r i c   w i t h   t he   a x i s   of  the   r o t o r   and  h a v i n g   a  s e p a r a t e  

and  s e p a r a t e l y   r o t a t a b l e   r i n g   14  w h i c h ,   in  t h i s   c a s e ,   is  o f  

g r e a t e r   a x i a l   l e n g t h   to  e n g a g e   b o t h   a r o u n d   t h i s   hub  17  and  i n  

t h e   r e c e s s e s   19  of  t he   v a n e s   1 0 .  

F i g .   6  shows  a  d i a g r a m m a t i c   end  v iew  of  a  r o t o r   of  a 

s t r u c t u r e   a c c o r d i n g   to  t he   i n v e n t i o n   in  a n o t h e r   e m b o d i m e n t  

in  w h i c h   the   v a n e s   10  at   t h e i r   ends   n e a r   t h e   a x i s   of  t h e  

r o t o r   have  a  w i d e n e d   p a r t   20  g i v i n g   a  b e t t e r   c o n t a c t   w i t h   t h e  

c o n t r o l m e m b e r s   such   as  c o n t r o l   r i n g   14.  The  v a n e s   have  i n n e r  

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

c o m p e n s a t e   f o r   d i f f e r e n c e s   in  c o n t a c t   a n g l e   by  the  e c c e n t r i c  

p o s i t i o n   of  the   r o t o r   in  the   c a s i n g .  



F i g .   7  shows  an  end  v iew  of  a  r o t o r  o f   a  s t r u c t u r e  

a c c o r d i n g   to  the   i n v e n t i o n ,   h a v i n g ,   as  in  F i g .   1,  s e p a r a t e  

s e g m e n t s   22  b e t w e e n   the   v a n e s   10.  T h e s e   s e g m e n t s   a re   made  o f  

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

and  a r e   t a k e n   up  in  an  a n n u l a r   c h a m b e r   in  t h e   r o t o r   b e t w e e n  

the   v a n e s ,   w h i l e   t h e y   a r e   r e s i l i e n t l y   p r e s s e d   a g a i n s t   t h e  

c a s i n g   c o v e r s   by  s p r i n g s   2 4 .  

F i g .   8  shows  f rom  a  d i r e c t i o n   i n c l i n e d   w i t h   r e s p e c t   t o  

the   a x i s   t he   end  of  a  r o t o r   of  a  s t r u c t u r e   a c c o r d i n g   to  t h e  

i n v e n t i o n   w i th   a  c h a m b e r   w i t h   a  d e e p e r   p o r t i o n   11  and  a 

s h a l l o w   p o r t i o n   26  o u t w a r d l y   t h e r e o f .   A  d i s c   25  of  w e a r -  
r e s i s t a n t   a n d / o r   s e l f - l u b r i c a t i n g   s e a l i n g   m a t e r i a l   has  a 

c e n t r a l   h o l e   28  and  r a d i a l   s l o t s   27  f o r   t a k i n g   up  the   e n d s  

of  t h e   v a n e s .   T h e r e   may  be  s p r i n g   means  no t   shown  such  a s  

24  in  F i g .   1  and  7  to  push  t h i s   d i s c   25  t o w a r d s   t he   a d j a c e n t  

c a s i n g   c o v e r ,   and  t h e r e   may  be  a  p in   31  on  t h e   r o t o r   i n  

s h a l l o w   c h a m b e r  p o r t i o n   26  e n g a g i n g   a  h o l e   in  the   d i s c   25  t o  

a v o i d   t h a t   the   e n t i r e   f o r c e   f o r   r o t a t i n g   d i s c   25  w i t h   t h e  

r o t o r   s h o u l d   be  e x e r t e d   by  t he   v a n e s   o n l y .  

F i g .   9  shows  the   end  of  a  r o t o r   w i t h   an  end  d i s c   29  em-  

b o d i e d   as  a  cap  e n g a g i n g   and  s l i d i n g l y   f i t t i n g   a r o u n d   an  e n d  

p a r t   30  of  the   r o t o r   w i t h   s m a l l e r   d i a m e t e r .   T h e r e   a re   s p r i n g :  

24  f o r   u r g i n g   t h i s   cap  a g a i n s t   t h e   i n n e r   end  f a c e   of  t h e  

c a s i n g   and  p i n s   31  e n g a g i n g   in  h o l e s   in  d i s c   29  to  keep  t h i s  

d i s c   in  p o s i t i o n .  

F i g .   10  shows  an  e x p l o d e d   v i ew  of  an  e m b o d i m e n t   of  t h e  

s t r u c t u r e   a c c o r d i n g   to  t h e   i n v e n t i o n   w i t h   t he   r o t o r   8  h a v i n g  

in  a  r e c e s s e d   a n n u l a r   p a r t   34  at   b o t h   ends   an  a n n u l a r   b o d y  ?  

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

r a d i a l   s l o t s   33  f o r   t a k i n g   up  the   ends   of  the   v a n e s .   In  t h i :  

c a s e ,   the   end  c o v e r s   3  of  t he   c a s i n g   have   an  a n n u l a r   r e c e s s  

p a r t   35  f o r   t a k i n g   up  t he   o u t e r   ends   of  t he   r i n g s   32  a x i a l l  

o u t s i d e   the   s l o t s   33  so  as  to  have   the   r i n g s   32  f i t t i n g   b u t  

b e i n g   e a s i l y   r o t a t a b l e   t h e r e i n .  

F i g .   11  shows  an  a x i a l   s e c t i o n   fo r   the   m o v a b l e   s e a l i n g  

b e t w e e n   the   r o t o r   and  the   c a s i n g   c o v e r ,   t he   r o t o r   8  h a v i n g  

at   i t s   o u t e r   p e r i p h e r y   a  p r o t r u d i n g   a n n u l a r   p a r t   37  e n g a g i  

by  a  s l i d i n g   f i t   in  an  a n n u l a r   c h a m b e r   38  of  c a s i n g   c o v e r  



w i t h   i n t e r p o s i t i o n   of  w e a r - r e s i s t a n t   m a t e r i a l .   T h i s   m a t e r i a l  

may  be  r e s i l i e n t   to  g i v e   a  good  s e a l i n g .   I n s t e a d   t h e r e o f   t h e  

a n n u l a r   c h a m b e r   38  may  e n g a g e   a r o u n d   the   p r o t r u d i n g   p a r t   37 
w i t h   some  c l e a r a n c e   and  t h i s   c h a m b e r   38  may  be  f i l l e d   by  

g r e a s e   of  s u f f i c i e n t l y   h igh   v i s c o s i t y .   T h e r e   may  be  s e a l i n g  
m a t e r i a l   in  t he   r e m a i n d e r   of  t h i s   end  f a c e   of  t h e   r o t o r   a n d  

at   the   r i g h t h a n d   end  of  t he   r o t o r   as  i n d i c a t e d   by  2 1 .  

F i g .   12  shows  d i a g r a m m a t i c a l l y   a  vane   10  f o r  a   s t r u c t u r e  

a c c o r d i n g   to  t he   i n v e n t i o n   in  f r o n t   and  end  v i e w ,   t h e   v a n e  

h a v i n g   a  s l o t   s h a p e d  r e c e s s   in  wh ich   t h r e e   s e p a r a t e   s e a l i n g  

s t r i p s   a r e   m o u n t e d   w i t h   a  s l i d i n g   f i t .   These   s t r i p s   may  b e  

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

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

F i g .   13  shows  t h i s   vane   10  of  F i g .   12  in  s e c t i o n   p a r a l l e l  

to  i t s   s i d e   f a c e s   and  t h r o u g h   t he   s l o t   t a k i n g   up  t h e   s e a l i n g  

s t r i p s .   The  s l o t   is   i n d i c a t e d   by  47,   the   s i d e   s e a l i n g   s t r i p s  

by  42  and  t h e   o u t e r   s e a l i n g   s t r i p   by  48.  A  s p r i n g   51  e m b o d i e d  

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

of  t he   s l o t   47  to  u r g e   the   s e a l i n g   s t r i p s   42  and  48  o u t w a r d l y .  

The  ends   of  t h i s   s p r i n g   a re   b e n t   o u t w a r d l y   as  a t   5 2 .  

F i g .   14  shows  in  p e r s p e c t i v e   an  e m b o d i m e n t   of  t h e   s e a -  

l i n g   s t r i p s   i n d i c a t e d   by  49  g i v i n g   a  b e t t e r   and  u n i n t e r r u p t e d  

s e a l i n g   a r o u n d   t h r e e   s i d e s   of  t h e   v a n e ;   a n d  

F i g .   15  shows  s u c h  a   s e a l i n g   s t r i p   e m b o d i m e n t   in  p o s i t i o n  

on  the   vane   10  in  a  p e r i p h e r a l   s l o t   47  t h e r e o f   as  in  F i g .   1 3 .  

In  t h i s   c a s e ,   t h e   ends   of  t he   s p r i n g   51  a r e   b e n t   i n w a r d l y   a t  

52  and  a r e   t a k e n   up  in  s u i t a b l e   s m a l l   o p e n i n g s   in  t h e   b o t t o m  

of  t he   r e c e s s   4 7 .  

F i g .   16  shows   an  e m b o d i m e n t   of  a  pump  a c c o r d i n g   to  t h e  

i n v e n t i o n   w i t h   an  end  c o v e r   r e m o v e d   and  s e e n   a x i a l l y   f r o m  

one  end .   The  f l u i d   e n t e r s   t h r o u g h   i n l e t   7  and  l e a v e s   t h e  

d e s i g n   t h r o u g h   o u t l e t   6.  I t   is  a l w a y s   n e c e s s a r y   to  have   a 

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

the   v a n e s   p r o v i d i n g   f o r   the   s e a l i n g   b e t w e e n   i n l e t   7  and  o u t -  

l e t   6,  w i t h   t h e i r   d i f f e r e n t   p r e s s u r e s .  

N e v e r t h e l e s s   i t   c a n n o t   be  a v o i d e d   t h a t   more  t h a n   n e g l i -  

g i b l e   f l u i d - v o l u m e s   a re   moved  a l o n g   by  s a i d   c l e a r a n c e - s p a c e s  

f rom  t h e  o u t l e t s e c t o r t o   the   i n l e t s e c t o r ,   c a u s i n g   a p p r e c i a b l e  



v o l u m e t r i c   l o s s e s .  

A c c o r d i n g   to  t h e   e x e c u t i o n   as  shown  in  F i g .   16,  t h e  

i n v e n t i o n   p r o v i d e s   b e t w e e n   the   o u t l e t   6  and  t he   i n l e t   7  f o r  a  

b y p a s s   o p e n i n g   53  in  t he   p u m p c a s i n g ;   s a i d   b y p a s s   o p e n i n g   53 

is  p o s i t i o n e d   such   t h a t   b e t w e e n   t he   o u t l e t   6  and  o p e n i n g   53 

and  b e t w e e n   o p e n i n g   53  and  i n l e t   7  t h e r e   is  at   any  t ime   a t  

l e a s t   one  v a n e .   The  same  is  t r u e   f o r   t h e   b y p a s s   o p e n i n g   54  

b e t w e e n   i n l e t   7  and  t he   o u t l e t   6,  b e i n g   s e p a r a t e d   from  e a c h  

at   any  t i m e   by  a t   l e a s t   one  v a n e .   The  b y p a s s   o p e n i n g s 5 3   a n d  

54  a r e   i n t e r c o n n e c t e d   by  a  p i p e ,   h o s e   or  t he   l i k e   55.  S a i d  

b y p a s s   d u c t   55  t h u s   f o r m s   a  c o n n e c t i o n   b e t w e e n   the   s p a c e s  
w i t h   t he   s m a l l e s t   dead   v o l u m e ,   as  soon   as  t h i s   vo lume  i s  

s e p a r a t e d   f rom  t he   o u t l e t   o p e n i n g   by  at   l e a s t   one  vane  a n d  

s t i l l   s e p a r a t e d   by  at   l e a s t   one  vane   f r o m   the   i n l e t   o p e n i n g  

and  a n o t h e r   s p a c e   w i t h   l o w e r   p r e s s u r e   i n  t h e   s u c t i o n - s e c t o r  

of  t h e   pump  wh ich   is  a l s o   s e p a r a t e d   f r o m   t he   s u c t i o n - o p e n i n g  

and  t he   o u t l e t   o p e n i n g   by  at  l e a s t   one  v a n e .   In  d o i n g   s o ,  
w i t h   t h e   m a c h i n e   w o r k i n g   as  c o m p r e s s o r ,   " p u m p i n g   a r o u n d "  

c o m p r e s s e d   f l u i d   and  t he   c o m p r e s s e d   f l u i d - l o s s e s   due  to  t h i s ,  

as  w e l l   as  s t i l l   f u r t h e r   i n c r e a s i n g   l o s s e s   in  c a s e   the   b a c k -  

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

H i g h e r   c o m p r e s s i o n   r a t i o s   in  one  s t a g e   become  p o s s i b l e   a s  

w e l l .   S h o u l d   t h i s   m a c h i n e   a c t   as  v a c u u m p u m p ,   t h e n   t h r o u g h  

s a i d   b y p a s s   f l u i d   w i l l   be  s u c k e d   ou t   f rom  t h e   s p a c e s   w i t h  

the   s m a l l e s t   dead   v o l u m e   ( g e n e r a l l y   f i l l e d   w i t h   f l u i d   a t  

a t m o s f e r i c   p r e s s u r e )   by  an  i n a c t i v e   s p a c e   w i t h   r e d u c e d   p r e s -  

s u r e .   As  a  r e s u l t   an  a p p r e c i a b l y   l o w e r   vacuum  can  be  a t t a i n e d  



1.  A  r o t a t i n g   v a n e - p u m p   or  - m o t o r   p r o v i d e d   w i t h   a 

c i r c u l a r - c y l i n d r i c a l   r o t o r ( 8 ) w i t h   s l o t s  ( 9 )  i n   wh ich   v a n e s   10  

a r e   g u i d e d   s l i d i n g l y ,   which   r o t o r ( 8 ) i s   s u p p o r t e d   e c c e n t r i c a l l  
in  an  i n t e r n a l l y   c i r c u l a r - c y l i n d r i c a l   c a s i n g ( l ) c l o s e d   a t   b o t h  
ends   by  c o v e r s ( 3 ) o f   m a i n l y   p l a n e   i n n e r   s u r f a c e   c h a r a c t e r i z e d  

in  t h a t   a t  a t   l e a s t   one  of  t he   a x i a l   ends   of  t h e   r o t o r ( 8 )  

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

(12 ,   14  or  17)  k e e p i n g   t he   v a n e s ( 1 0 ) c o n s t a n t l y   in  c o n t a c t  

w i t h   t he   c y l i n d e r   w a l l ( 2 ) o f   t he   c a s i n g ( l ) .  

2.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   on  a t   l e a s t   one  of  the   c a s i n g   c o v e r s ( 3 ) a   d i s c   or  c a m ( 1 2 )  
is  p r o v i d e d ,   c o n c e n t r i c a l l y   w i t h   t h e   c y l i n d r i c a l   i n n e r   w a l l  

of  t h e   c a s i n g ,   t h e   v a n e s  ( 1 0 )  b e i n g   g u i d e d   s l i d i n g l y   by  t h e  

p e r i p h e r y   of  t h i s   d i s c   or  c a m ( 1 2 ) b e t w e e n   i t   and  the   i n n e r  

w a l l ( 2 ) o f   t he   c a s i n g ( l ) .  

3.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   2  c h a r a c t e r i z e d   i n  

t h a t   a  p r e f e r a b l y   c i r c u l a r - c y l i n d r i c a l   d i s c   ,  a n n u l a r   cam 

or  r i n g ( 1 4 ) i s   f r e e l y   m o v a b l e   w i t h   t he   r o t o r ( 8 ) .  

4.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i z e d   i n  

t h a t   in  a t   l e a s t   one  of  t he   end  w a l l s   of  t he   r o t o r   c o n c e n t r i -  

c a l l y   t h e r e w i t h   a  c i r c u l a r   c h a m b e r ( l l ) i s   p r o v i d e d   in  w h i c h  

a  s e p a r a t e   d i s c   or  cam  r i n g ( 1 4 ) i s   p r e s e n t ,   h a v i n g   a  p e r i -  

p h e r y   a x i a l l y   p a r a l l e l   to  the   i n n e r   c y l i n d r i c a l   w a l l ( 2 ) o f  

the   c a s i n g ( l ) a n d   t h a t   a l l   t he   v a n e s  ( 1 0 )  h a v e   p a r t s   f i t t i n g  

s l i d i n g l y   b e t w e e n   the   p e r i p h e r y ( 1 6 ) o f   t he   d i s c   or  o f  

t he   cam  and  t h e   i n n e r   w a l l ( 2 ) o f   t h e   c a s i n g  ( 1 ) .  

5.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m  4   c h a r a c t e r i z e d   i n  

t h a t   the   cam  r i n g  ( 1 4 ) i s   r o t a t a b l y   s u p p o r t e d   a b o u t   a  c i r c u l a r  

h u b  ( 1 7 )  r i g i d   to  the   c a s i n g   c o v e r  ( 3 ) .  

6.  A  s t r u c t u r e   a c c o r d i n g   to  any  of  t he   p r e c e d i n g   c l a i m s  

c h a r a c t e r i z e d   in  t h a t   in  an  e n d w a l l   of  the   r o t o r ( 8 ) c o n c e n t r i c  

c a l l y   t h e r e w i t h   a  c i r c u l a r   c h a m b e r  ( 1 1 )  i s   r e c e s s e d   i n  w h i c h  

a  s e p a r a t e   c i r c u l a r   d i s c   w i t h   a  p e r i p h e r y   a x i a l l y  p a r a l l e l  



to  the   i n t e r n a l   c y l i n d e r   w a l l ( 2 ) o f   the   c a s i n g  ( 1 )  i s   p r o v i d e d  
and  t h a t   t he   v a n e s ( 1 0 ) h a v e   p a r t s   making   a  s l i d i n g   f i t   b e -  

t w e e n   t he   p e r i p h e r y   of  t he   d i s c   and  the   i n n e r   w a l l ( 2 ) o f  

t h e   c a s i n g ( l ) ,   t he   r o t o r   s h a f t ( 5 ) b e i n g   s u p p o r t e d   r o t a t a b l y  

o n l y   in  t he   c a s i n g   c o v e r  ( 3 )  a t   t he   o t h e r   end  of  t he   r o t o r .  

7.  A  s t r u c t u r e   a c c o r d i n g   to  any  of  t he   p r e c e d i n g   c l a i m s  

c h a r a c t e r i z e d   in  t h a t   t h e   v a n e s ( 1 0 ) s l i d e   in  c o n t a c t   w i t h  

t he   cam  r i n g s ( 1 4 ) o r   t he   d i s c s   (12)  w i t h   the   s i d e   o f  

a  r e c e s s ( 1 8 ) ,   wh ich   is  d i r e c t e d   t o w a r d s   t he   r o t o r   a x i s ( 5 ) ,  

s a i d   r e c e s s   b e i n g   p r o v i d e d   in  the   v a n e s   10  i n s i d e   of  t h e  

o u t e r   p e r i p h e r y   of  t he   r o t o r  ( 8 ) .  

8.  A  s t r u c t u r e   a c c o r d i n g   to  any  of  c l a i m s   3  to  5 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   v a n e s ( 1 0 ) a t   t h e i r   ends   d i r e c t e d  

t o w a r d s   t h e   r o t o r   a x i s ( 5 ) h a v e   i n s i d e   t he   o u t e r   p e r i p h e r y   o f  

t h e   r o t o r   a t   the   ends   d i r e c t e d   to  t h e   c a s i n g   c o v e r s ( 3 ) a  

r e c e s s ( 1 9 ) a t   l e a s t   p a r t i a l l y   s u r r o u n d i n g   t h e   cam  r i n g  ( 1 4 ) .  

9.  A  s t r u c t u r e   a c c o r d i n g   to  any  of  t he   p r e c e d i n g   c l a i m s  

c h a r a c t e r i z e d   in  t h a t   p a r t s ( 2 0 ) o f   t he   v a n e s ( 1 0 ) d i r e c t e d   t o -  

w a r d s   and  g u i d e d   by  t he   c o n t r o l   or  cam  m e a n s ( 1 2 ,   14  o r  
1 7 ) a r e   w i d e r   t h a n   t he   t h i c k n e s s   of  t he   r e m a i n d e r   of  t h e  

vane   b o d i e s .  

10.  A  s t r u c t u r e   a c c o r d i n g   to  any  of  t he   p r e c e d i n g  

c l a i m s   c h a r a c t e r i z e d   in  t h a t   b e t w e e n   t he   ends   of  t he   r o t o r ( 8 )  

and  t h e   c a s i n g   c o v e r s ( 3 ) i n s i d e   t h e   o u t e r   p e r i p h e r y   of  t h e  

r o t o r  ( 8 )  s e a l i n g   r i n g s ( 2 1 ) o f   w e a r - r e s i s t a n t   a n d / o r   s e l f -  

l u b r i c a t i n g   m a t e r i a l   a r e   p r e s e n t   b e t w e e n   t h e   v a n e s .  

11.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   10  c h a r a c t e r i z e d   i n  

t h a t   s e a l i n g   b e t w e e n   t he   ends   of  the   r o t o r ( 8 ) a n d   the   c a s i n g  

c o v e r s  ( 3 )  i s   o b t a i n e d   by  w e d g e s h a p e d   s e g m e n t a l   p l a t e s  ( 2 2 )  o f  

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

vanes  (10 ) ,   the   ends   of  t he   s e g m e n t s   ( 2 2 )  r e s t i n g   a g a i n s t   t h e  

v a n e s ( 1 0 ) ,   which   s e g m e n t s ( 2 2 ) a r e   s u p p o r t e d   in  an  a n n u l a r  

c h a m b e r ( 2 3 ) p r o v i d e d   c o n c e n t r i c a l l y   in  t he   end  w a l l  o f   t h e  

r o t o r  ( 8 ) ,   t h e r e   b e i n g   r e s i l i e n t   m e a n s ( 2 4 ) t o   u r g e   the   s e g m e n t s  

( 2 2 )  i n t o   c o n t a c t   w i th   t he   a d j a c e n t   c a s i n g   c o v e r  ( 3 ) .  



12.A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   10,  c h a r a c t e r i z e d  

in  t h a t   the   s e a l i n g   b e t w e e n   the   ends   of  t he   r o t o r ( 8 ) a n d  

t h e   c a s i n g   c o v e r s ( 3 ) i s   o b t a i n e d   by  a  c i r c u l a r   d i s c ( 2 5 ) o f  

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

a  c i r c u l a r   c h a m b e r ( 2 6 ) b e i n g   p r o v i d e d   c o n c e n t r i c a l l y   in  t h e  

end  w a l l   of  t h e   r o t o r ( 8 ) ,   t he   d i s c   b e i n g   i n t e r r u p t e d   by  s l o t s  

( 2 7 )  f o r m i n g   e l o n g a t i o n s   of  t he   s l o t s ( 9 ) f o r   t h e   v a n e s   in  t h e  

r o t o r   b o d y ( 8 ) a n d   h a v i n g   a  c e n t r a l   c i r c u l a r   o p e n i n g  ( 2 8 )  f o r  

p a s s a g e   of  t h e   r o t o r   a x i s ( 5 ) ,   t he   d i s c  ( 2 5 )  b e i n g   u r g e d   o u t -  

w a r d l y   a g a i n s t   t he   a d j a c e n t   c a s i n g   c o v e r  ( 3 )  b y   r e s i l i e n t   m e a n s  
(241 

13.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   10  c h a r a c t e r i z e d   i n  

t h a t   t he   s e a l i n g   b e t w e e n   the   ends   of  t h e   r o t o r ( 8 ) a n d   t h e  

c a s i n g   c o v e r s  ( 3 )  i s   o b t a i n e d   by  a  c a p - s h a p e d   m e m b e r  ( 2 9 )  e n g a -  

g i n g   w i t h   a  s l i d i n g   f i t   a r o u n d   and  o v e r   one  e n d  ( 3 0 )  o f   t h e  

r o t o r  ( 8 ) ,   w h i c h   e n d  ( 3 0 )  h a s   a  s m a l l e r   d i a m e t e r   t h a n   the   r o t o r  

body  so  t h a t   t he   o u t e r   d i a m e t e r s   of  t h e   c a p - s h a p e d   m e m b e r ( 2 9 )  

and  t he   r o t o r   body  a r e   e q u a l ,   s a i d   c a p ( 2 9 ) b e i n g   u r g e d   by 

r e s i l i e n t   m e a n s  ( 2 4 )  a w a y   f rom  the   r o t o r   b o d y ,   t h e r e   b e i n g   o n e  

or  more  g u i d e   m e a n s ( 3 1 ) t o   p r e v e n t   r o t a t i o n   of  t h e   c a p - s h a p e d  

m e m b e r  ( 2 9 )  w i t h   r e s p e c t   to  t he   r o t o r  ( 8 ) .  

14.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   10  c h a r a c t e r i z e d  

in  t h a t   t he   s e a l i n g   b e t w e e n   the   ends   of  the   r o t o r ( 8 ) a n d   the   : 

c a s i n g   c o v e r s   (3) is  o b t a i n e d   by  an  a n n u l a r   m e m b e r ( 3 2 )   of  w e a r -  

r e s i s t a n t   a n d / o r   s e l f - l u b r i c a t i n g   s e a l i n g   m a t e r i a l ,   p r o v i d e d  

at   t he   s i d e   of  t he   r o t o r   w i t h   c o r r e s p o n d i n g   r e c e s s e s ( 3 3 )  f o r  

a l l o w i n g   p a s s a g e   of  the   vanes  (10 ) ,   s a i d   member  (32)   b e i n g   i n  

p a r t   t a k e n   up  in  an  a n n u l a r   c h a m b e r   (34)  b e i n g   c o n c e n t r i c a l l y  

p r o v i d e d   in  t he   end  w a l l   of  t he   r o t o r   (8) and  s a i d   m e m b e r ( 3 2 )  

b e i n g   at   i t s   o t h e r   s i d e   r o t a t a b l y   t a k e n   up  in  a  c o r r e s p o n -  

d i n g   a n n u l a r   c h a m b e r   ( 35 ) in   t he   c a s i n g   c o v e r   (3). 

15.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   10  c h a r a c t e r i z e d  

in  t h a t   the   r o t o r   ( 8 ) a t   at  l e a s t   one  end  has  a  p r o t r u d i n g  

a n n u l a r   p a r t   p r o t r u d i n g   a x i a l l y   o u t s i d e   the   v a n e s   ( 1 0 ) a n d  

r o t a t a b l y   t a k e n   up  i n  a   c h a m b e r   ( 3 7 ) i n   the   c a s i n g   c o v e r ( 3 ) ,  

t h e r e   b e i n g   b e t w e e n   the   end  w a l l   of  t he   r o t o r ( 8 ) a n d   t h e  

c h a m b e r   ( 3 7 ) i n   t he   c a s i n g   c o v e r ( 3 ) r e s i l i e n t   s e a l i n g   m e a n s ( 3 8 )  



or  g r e a s e   of  h i g h   v i s c o s i t y .  

16.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   1 0 ,  c h a r a c t e r i z e d   i n  

t h a t   the   v a n e s ( 1 0 ) a t   t h e i r   s i d e s   d i r e c t e d   t o w a r d s   t he   c a s i n g  
c o v e r s ( 3 ) h a v e   a  s l o t - s h a p e d   r e c e s s ( 4 1 ) o v e r   t h e i r   e n t i r e   l e n g t h ,  

in  which   a  s t r i p ( 4 2 ) o f   w e a r - r e s i s t i n g   a n d / o r   s e l f - l u b r i c a t i n g  

s e a l i n g   m a t e r i a l   is  t a k e n   up  w i t h   a  s l i d i n g   f i t ,   t h e r e   b e i n g  

r e s i l i e n t   m e a n s ( 4 3 ) t o   u rge   the   s t r i p  ( 4 2 )  o u t w a r d l y   a g a i n s t   t h e  

a d j a c e n t   c a s i n g   c o v e r ( 3 )  

17.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   10  c h a r a c t e r i z e d   i n  

t h a t   the   v a n e s ( 1 0 ) a t   t h e i r   s i d e   d i r e c t e d   t o w a r d s   t he   i n n e r  

w a l l ( 2 ) o f   t he   c a s i n g  ( l ) a r e   p r o v i d e d   o v e r   t h e i r   e n t i r e   l e n g t h  

w i t h   a  s l o t - s h a p e d   r e c e s s ( 4 4 ) i n   which   a  s t r i p ( 4 5 ) o f   w e a r -  

r e s i s t i n g   a n d / o r   s e l f - l u b r i c a t i n g   s e a l i n g   m a t e r i a l   is  t a k e n  

up,  t h e r e   b e i n g   r e s i l i e n t   m e a n s ( 4 6 ) t o   u r g e   the   s t r i p  ( 4 5 ) o u t -  

w a r d l y   t o w a r d s   t h e   i n n e r   w a l l ( 2 ) o f   t he   c a s i n g  ( 1 ) .  

18.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m s   16  and  17  c h a r a c t e r i z e d  

in  t h a t   the   s l o t - s h a p e d   r e c e s s ( 4 1 ) a t   the   s i d e s   of  the   v a n e s  

d i r e c t e d   t o w a r d s   t he   c a s i n g   c o v e r s ( 3 ) a n d   the   r e c e s s ( 4 4 ) a t   t h e  

s i d e   of  the   v a n e s   d i r e c t e d   to  the  i n n e r   w a l l ( 2 ) o f   t he   c a s i n g ( l )  

t o g e t h e r   c o n s t i t u t e   a  c o n t i n u o u s   s l o t - s h a p e d   r e c e s s ( 4 7 ) ,   a  s t r i p  

(48 )o f   w e a r - r e s i s t a n t   a n d / o r   s e l f - l u b r i c a t i n g   m a t e r i a l   b e i n g  

t a k e n   up  w i t h   a  s l i d i n g   f i t   b e t w e e n   the   s e a l i n g   s t r i p s ( 4 2 )  

a d j a c e n t   the   c a s i n g   c o v e r s  ( 3 ) .  

19.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   18,  c h a r a c t e r i z e d   i n  

t h a t   in  t he   c o n t i n u o u s   s l o t - s h a p e d   r e c e s s ( 4 7 ) i n   t he   v a n e s ( 1 0 )  

two  s e a l i n g   s t r i p s ( 4 9 ) i n   the   s h a p e   of  a  c a r p e n t e r s   s q u a r e   a r e  

t a k e n   up  h a v i n g   t h e i r   a d j a c e n t   ends   n e a r   the   i n n e r   w a l l   of  t h e  

c a s i n g ( 2 ) i n   m u t u a l l y   o v e r l a p p i n g   r e l a t i o n s h i p   w i t h   l o c a l  

t h i n n e r   s t r i p   p a r t s  ( 5 0 ) .  

20.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m s   18  and  19  c h a r a c t e -  

r i z e d   in  t h a t   t he   s e a l i n g   s t r i p s  ( 4 2 )   a n d ( 4 8 )   o r ( 4 9 ) a t   t h e  t h r e e  

s i d e s   of  the   v a n e s   a re   u n d e r   an  o u t w a r d l y   d i r e c t e d   r e s i l i e n t  

p r e s s u r e   by  a  s i n g l e   U - s h a p e d   s p r i n g  ( 5 1 )   of  r e s i l i e n t   w i r e   o r  

l e a f   m a t e r i a l   h a v i n g   an  o u t w a r d l y   d i r e c t e d   c u r v e   in  the   s i d e s  

d i r e c t e d   t o w a r d s   the   c a s i n g   c o v e r s  ( 3 )  a n d   h a v i n g   two  o u t w a r d l y  

d i r e c t e d   c u r v e s   in  the   p a r t   d i r e c t e d   t o w a r d s   the   i n n e r   w a l l ( 2 )  

of  the  c a s i n g .  



21.  A  s t r u c t u r e   a c c o r d i n g   to  c l a i m   18  c h a r a c t e r i z e d   i n  

t h a t   t h e   U - s h a p e d   s p r i n g   (51)   has  h o o k e d   ends   ( 5 2 ) ,   w h i c h  

hooks   e n g a g e   b e h i n d   the   ends   of  t h e   s t r i p s   (42)   d i r e c t e d  

t o w a r d s   t h e   r o t o r   a x i s   ( 5 ) .  

22.   A  s t r u c t u r e   a c c o r d i n g   to  any  of  t h e   p r e c e e d i n g  

c l a i m s   a p p l i e d   as  pump,  c h a r a c t e r i z e d   in  t h a t   in  t he   c i r c u l a r -  

c y l i n d r i c a l   c a s i n g   (1)  b e t w e e n   i n l e t   and  o u t l e t   t h e r e   a r e  

o p e n i n g s   (53)   and  (54)   m u t u a l l y   c o n n e c t e d   by  a  c l o s e d   p a s s a g e  
(55)   and  p o s i t i o n e d   so  t h a t   b e t w e e n   the   i n -   and  o u t l e t  

o p e n i n g s   and  t h e s e   o p e n i n g s   (53)   and  (54)   t h e r e  i s   a l w a y s  

at   l e a s t   one  v a n e .  
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