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Fluid  pressure  energy  translating  device. 
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@  A  fluid  pressure  energy  translating  device  comprising 
a  housing,  a  rotating  group  rotatably  mounted  for  rotation 
within  the  housing.  The  housing  includes  a  valving  face 
(16a)  engaged  by  the  rotating  group.  The  housing  has  por- 
tions  (22)  spaced  from  the  valving  face  (16a)  which  are 
undercut  to  define  grooves  (20)  so  that  portions  of  said 
valving  face  can  move  axially  with  respect  to  the  rotary 
group  to  compensate  for  mechanical,  fluid  dynamic  and 
thermal  effects  imposed  by  the  fluid  displacement  and 
pressure. 
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Thi s   i n v e n t i o n   r e l a t e s   to  power   t r a n s m i s s i o n s  

and  p a r t i c u l a r l y   to  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  

d e v i c e s   s u c h   as  pumps  or  m o t o r s ,   e s p e c i a l l y   of  t h e   r o t a r y  
k i n d .  

In  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g   d e v i c e s  

s u c h   as  pumps  or  m o t o r s ,   a  r o t a r y   g r o u p   i s   u s u a l l y   p r o v i d e d  

in  a  h o u s i n g   t h a t   i n c l u d e s   an  i n l e t   and  an  o u t l e t   a n d  

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

out   of  t h e   d e v i c e   in  t h e   c a s e   of  a  pump  or  c a u s e s   r o t a t i o n  

of  t h e   r o t o r   upon  a p p l y i n g   p r e s s u r i z e d   f l u i d   to  t h e   d e v i c e  

in  t h e   c a s e   of  a  m o t o r .  

In  one  t y p e   of  s u c h   d e v i c e   a  f o r m   of  p u m p  
and  m o t o r   u t i l i z e d   in   h y d r a u l i c   power   t r a n s m i s s i o n   c o m p r i s e s  

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

t h e r e w i t h   and  s l i d e a b l e   r e l a t i v e   t h e r e t o   in  s l o t s   p r o v i d e d  

in  t h e  r o t o r .   The  r o t o r   and  v a n e s   c o o p e r a t e   w i t h   t h e  

i n t e r n a l   c o n t o u r   of  a  cam  to  d e f i n e   one  or  more   p u m p i n g  

c h a m b e r s   b e t w e e n   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   and  t h e  

cam  c o n t o u r   t h r o u g h   w h i c h   t h e   v a n e s   p a s s   c a r r y i n g   f l u i d  

fo rm  an  i n l e t   p o r t   to  an  o u t l e t   p o r t .   Cheek  p l a t e s   a r e  

a s s o c i a t e d   w i t h   e a c h   s i d e   of  t h e   cam  and  r o t o r   t h r o u g h  

w h i c h   t h e   f l u i d   f l o w s   to  and  f rom  t h e   r o t o r .   Such  s l i d i n g  

vane   m o t o r s   and  pumps  a r e   w e l l   known  as  shown  in  U S - A -  

2 , 9 1 9 , 6 5 1 ,   2 , 9 6 7 , 4 8 8   and  3 , 2 2 3 , 0 4 4   w h i c h   a r e   i n c o r p o r a t e d  

h e r e i n   by  r e f e r e n c e .  

In  a n o t h e r   t y p e   of  pump  and  m o t o r ,   m e s h i n g  

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



c h a m b e r s   t h a t   can  o p e r a t e   as  p u m p i n g   c h a m b e r s   in  t h e   c a s e  
of  a  pump  or  as  p r e s s u r e   c h a m b e r s   in  t h e   c a s e   of  a  m o t o r .  

Such  an  a r r a n g e m e n t   i s   shown  in  U S - A - 3 , 7 7 8 , 2 0 2   w h i c h   i s  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

One  common  p r o b l e m   to  s u c h   p r e s s u r e   e n e r g y  
t r a n s l a t i n g   d e v i c e s   i s   t h e   t e n d e n c y   f o r   wear   of  t h e  

s u r f a c e s   t h a t   f u n c t i o n   as  v a l v e   f a c e s   e n g a g i n g   t h e   r o t a r y  

g r o u p .   In  e x t r e m e   i n s t a n c e s ,   t h e   p o r t i o n s   d e f i n i n g   t h e  

v a l v e   f a c e s   may  b i n d   and  c a u s e   m e c h a n i c a l   s e i z u r e   b e t w e e n  

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

of  t h e   c h e e k   p l a t e s   i s   made  a x i a l l y   m o v a b l e   ( U S - A -  

2 , 9 1 9 , 6 5 1 )   or  t h e   c h e e k   p l a t e s   a r e   of  s h e e t   m a t e r i a l   ( U S -  

A - 3 , 7 5 2 , 6 0 9 )   w h i c h   can  f l e x .   H o w e v e r ,   t h i s   makes   i t  

n e c e s s a r y   to  use   a  pump  or  m o t o r   h o u s i n g   w h i c h   i s   m o r e  

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

so  t h a t   t h e   d e v i c e   i s   much  more   e x p e n s i v e .  

A c c o r d i n g l y ,   among  t h e   o b j e c t s   of  t h e   p r e s e n t  
i n v e n t i o n   a r e   to  p r o v i d e   a  p r e s s u r e   e n e r g y   t r a n s l a t i n g  
d e v i c e   w h i c h   w i l l   o b v i a t e   e x c e s s i v e   w e a r ;   w h i c h   w i l l   r e d u c e  

t h e   o c c u r r e n c e s   of  m e c h a n i c a l   s e i z u r e ;   w h i c h   p e r m i t s   t h e  

use   of  l e s s   e x p e n s i v e   m a t e r i a l s ;   and  w h i c h   a c h i e v e s   t h e  

o b j e c t i v e s   a t   m i n i m a l   c o s t .  

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

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

v a l v i n g   f a c e   so  t h a t   p o r t i o n s   of  t h e   v a l v i n g   f a c e   can   m o v e  

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

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

F i g .   1  i s   a  d i a g r a m m a t i c   s e c t i o n a l   v i ew   o f  

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

e m b o d y i n g   t h e   i n v e n t i o n ;  

F i g .   2  i s   a  s e c t i o n a l   v i ew  on  an  e n l a r g e d  

s c a l e   of  a  p o r t i o n   of  t h e   d e v i c e   t a k e n  

in  a  r a d i a l   p l a n e   d i f f e r e n t   f rom  t h a t  

of  F i g .   1 ;  



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

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

a n d  

F ig .   4  i s   a  s e c t i o n a l   v iew  in  d i r e c t i o n   o f  

a r r o w s   I V - I V .  

R e f e r r i n g   to  F i g .   1  and  2,  t h e   p r e s s u r e  

e n e r g y   t r a n s l a t i n g   d e v i c e   c o m p r i s e s   a  s l i d i n g   vane   pump 

or  m o t o r   10  t h a t   i n c l u d e s   a  h o u s i n g   w h i c h   has   two  c o v e r  

l i k e   p a r t s   11,  11a  w h i c h   t o g e t h e r   c o n t a i n   a  cam  r i n g   12 

and  c h e e k   p l a t e s   16,  17.  W i t h i n   t h e   i n t e r n a l   c o n t o u r   1 2 a  

of  t h e   cam  r i n g   12,  a  r o t o r   13  i s   a r r a n g e d   h a v i n g   a  

p l u r a l i t y   of  v a n e s   14  s l i d e a b l e   in  s l o t s   of  t h e   r o t o r   1 3 .  

One  end  of  e a c h   vane   14  i s   e n g a g e d   by  s p r i n g s   14a  w h e r e a s  

t h e   o t h e r   r a d i a l l y   o u t e r   end  e n g a g e s   t h e   i n t e r n a l   c o n t o u r  

12a  and  c o o p e r a t e s   t h e r e w i t h .   B e t w e e n   t h e   p e r i p h e r y   o f  

t h e   r o t o r   13  and  t h e   cam  c o n t o u r   12a,   one  or  more   p u m p i n g  

c h a m b e r s   a r e   d e f i n e d   w h i c h   c a r r y   f l u i d   when  t h e   v a n e s   14 

p a s s   b e t w e e n   v a l v i n g   f a c e s   16a,   17a  f rom  an  i n l e t   p o r t  
18  to  an  o u t l e t   p o r t   19.  The  r o t o r   13  i s   m o u n t e d   on  a  s h a f t  

15  j o u r n a l l e d   in  t h e   h o u s i n g   p a r t s   11,  11a  and  e x t e n d s  

t h r o u g h   o p e n i n g s   16b,  17b  in  t h e   c h e e k   p l a t e s   or  m e m b e r s  

16,  17  h a v i n g   t h e   v a l v i n g   f a c e s   16a,   17a  w h i c h   e n g a g e   t h e  

r o t a t i n g   g r o u p   d e f i n e d   by  t h e   r o t o r   and  v a n e s .   The  c h e e k  

p l a t e s   16,  17  have   p a s s a g e s   18a,   18b,  18c  and  19a,   1 9 b ,  

19c,   r e s p e c t i v e l y ,   w h i c h   c o n n e c t   t h e   p o r t s   18,  19  to  t h e  

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

18a,   1 9 a  r a d i a l l y  -   c i r c u m f e r e n c i a l l y   e x t e n d i n g   p o r t i o n s  

18b,   19b  and  c i r c u m f e r e n c i a l l y   e x t e n d i n g   p o r t i o n s   1 8 c , 1 9 c .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   a  r e c e s s  

in  t h e   fo rm  of  an  a n n u l a r   g r o o v e   20  c o m m u n i c a t i n g   w i t h  

t h e   o p e n i n g   16b  t h r o u g h   at   l e a s t   p l a t e   16  i s   p r o v i d e d   a n d  

e x t e n d s   r a d i a l l y   p a r a l l e l   to  t h e   v a l v i n g   f a c e   16a  of  t h e  

p l a t e   16.  T h e r e   i s   a  d i s t a n c e   16d  b e t w e e n   t h e   g r o o v e   20 

and  t h e   r a d i a l l y - c i r c u m f e r e n c i a l l y   e x t e n d i n g   p o r t i o n s   1 8 b  

of  t h e   p a s s a g e s   w h i c h   i s   s m a l l   e n o u g h   to  a l l o w   f l e x i n g  

m o v e m e n t   of  a  c h e e k   p l a t e   p o r t i o n   22  a r r a n g e d   b e t w e e n  

g r o o v e   20  and  v a l v i n g   f a c e   16a .   In  u s e ,   t h e   r e c e s s   o r  



g r o o v e   20  p e r m i t s   a x i a l   a d j u s t m e n t   of  p o r t i o n   22  of  t h e  

c h e e k   p l a t e   16  b e t w e e n   t h e   v a l v i n g   f a c e   16a  and  g r o o v e  
20  s u r r o u n d i n g   t h e   s h a f t   o p e n i n g   16b  in   t h e .  c h e e k   p l a t e  
16  so  t h a t   p o r t i o n   22  may  move  a x i a l l y   r e l a t i v e   to  t h e  

r o t a r y   g r o u p   m i n i m i z i n g   wear   and  m e c h a n i c a l   s e i z u r e   d u e  

to  m e c h a n i c a l ,   f l u i d   d y n a m i c   a n d / o r   t h e r m a l   e f f e c t s  

i m p o s e d   by  t h e   f l u i d   d i s p l a c e m e n t   and  p r e s s u r e .  

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

p o s s i b l e   to  make  t h e   m e m b e r s   16,  17  of  a  l e s s   h e a t  

c o n d u c t i v e   m a t e r i a l   so  t h a t   c a s t   i r o n   can  be  u s e d   r a t h e r  

t h a n   a l u m i n i u m ,   w h i c h   i s   more   c o s t l y .  

By  p e r m i t t i n g   t h e   a x i a l   a d j u s t m e n t   of  t h e  

v a l v i n g   f a c e   16a  r e l a t i v e   to  t h e   r o t a r y   g r o u p   13,  14,  t h e  

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

r o t a r y   g r o u p   i s   b e t t e r   m a i n t a i n e d .  

The  a n n u l a r   r e c e s s   20  can   be  p r o v i d e d   in   o n e  

or  b o t h   of  t h e   c h e e k   p l a t e s   or  m e m b e r s   16,  1 7 .  

In  t h e   fo rm  of  d e v i c e   shown  in  F i g .   3  a n d  

4,  t h e   d e v i c e   c o m p r i s e s   a  g e a r   pump  or  m o t o r   25  w h i c h  

i n c l u d e s   a  f r o n t   h o u s i n g   30,  a  c e n t e r   h o u s i n g   30a ,   a n d  

a  c o v e r   30b  in  w h i c h   s p a c e d   s h a f t s   2 6 , 2 7   w i t h   g e a r s   2 8 , 2 9  

t h e r e o n   o p e r a t e .   P o r t i o n s   of  t h e   f r o n t   h o u s i n g   30  and  a  

v a l v i n g   p l a t e   37  d e f i n e   v a l v i n g   f a c e s   31,  32  t h a t   a r e  

e n g a g e d   by  t h e   r o t a r y   g r o u p   c o m p r i s i n g   t h e   two  m e s h i n g  

g e a r s   28,  29.  The  h o u s i n g   or  c a s i n g   30,  30a ,   30b  has   a n  

i n l e t   p o r t   and  an  o u t l e t   p o r t   ( n o t   s h o w n )   w h i c h   a r e  

c o n n e c t e d   to  t h e   s p a c e   w h e r e   t h e   g e a r s   28,  29  m e s h .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   an  a n n u l a r  

r e c e s s   or  g r o o v e   33  i s   p r o v i d e d   in  f r o n t   h o u s i n g   3 0  

s u r r o u n d i n g   e a c h   s h a f t   26,  27  and  i s   s p a c e d   f rom  t h e  

v a l v i n g   f a c e   31  by  a  d i s t a n c e   30d  so  t h a t   a  p o r t i o n   35  

of  t h e   f r o n t   h o u s i n g   30  b e t w e e n   t h e   v a l v i n g   f a c e   31  a n d  

t h e   r e c e s s   or  g r o o v e   33  can   f l e x   and  i s   f r e e   to  a x i a l l y  

a d j u s t   to  t h e   m e c h a n i c a l ,   f l u i d   d y n a m i c s   a n d / o r   t h e r m a l  

c o n d i t i o n s .   When  a  s e p a r a t e   v a l v e   p l a t e   37  i s   p r o v i d e d  

as  i s   c u s t o m a r y   in  g e a r   pumps ,   no  r e l i e f   g r o o v e   w i l l   b e  

r e q u i r e d   on  t h e   s i d e   ( 3 0 b )   of  t h e   r o t a r y   g r o u p   w h i c h   i s  

p r o v i d e d   w i t h   t h e   v a l v e   p l a t e   3 7 .  



1.  A  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  

d e v i c e   c o m p r i s i n g  

a  body   (11 ,   11a ;   30,  30a ,   3 0 b ) ,  

a  r o t a t i n g   g r o u p  ( 1 3 ,   14,  15;  26,  27,  28,  29)  r o t a t a b l y  

m o u n t e d   f o r   r o t a t i o n   w i t h i n   t h e   body   (11 ,   11a ;   30,  3 0 a ,  

3 0 b ) ;  

m e a n s   (16 ,   17;  30,  37)   d e f i n i n g   v a l v i n g   f a c e s   ( 1 6 a ,   1 7 a ;  

31,  32)   e n g a g e d   by  t h e   r o t a t i n g   g r o u p   (13 ,   14,  15;  2 6 ,  

27,  28,  2 9 ) ,  

c h a r a e t e r i z e d   b y  

p o r t i o n s   ( 2 2 ;   35)   of  s a i d   means   (16 ,   17;  30)   b e i n g   u n d e r -  

c u t   by  at   l e a s t   a  g r o o v e   (20 ;   33)   s p a c e d   f rom  s a i d   v a l v i n g  

f a c e   ( 1 6 a ,   17a ;   31)   s u c h   t h a t   p o r t i o n s   of  s a i d   v a l v i n g  

f a c e   ( 1 6 a ,   17a ;   31)   can   move  a x i a l l y   w i t h   r e s p e c t   to   t h e  

r o t a r y   g r o u p   (13 ,   14,  15;  2 6 ,  2 7 ,  2 8 ,  2 9 ) .  

2.  The  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  

d e v i c e   s e t   f o r t h   in  c l a i m   1 

w h e r e i n   t h e   r o t a t i n g   g r o u p   (13 ,   14,  15)  i n c l u d e s   a  s h a f t  

( 1 5 ) ,   s a i d   u n d e r c u t   p o r t i o n s   ( 2 2 )   d e f i n i n g   an  a n n u l a r  

g r o o v e   (20 )   c o m m u n i c a t i n g   w i t h   t h e   s h a f t   ( 1 5 )   of  t h e  

r o t a r y  g r o u p   (13 ,   14,  1 5 ) .  

3.  The  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  

d e v i c e   s e t   f o r t h   in  c l a i m   1 

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

a  r o t o r   ( 1 3 ) ,  

a  p l u r a l i t y   of  v a n e s   ( 1 4 )   r o t a t a b l y   w i t h   t h e   r o t o r   ( 1 3 )  

and  s l i d e a b l e   r e l a t i v e   t h e r e t o   in  s l o t s   in   t h e   r o t o r   ( 1 3 ) ,  

one  end  of  e a c h   vane   (14 )   e n g a g i n g   an  i n t e r n a l   c o n t o u r  

( 1 2 a )   in   t h e   b o d y .  

4.  The  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  

d e v i c e   s e t   f o r t h   in  c l a i m   3 

w h e r e i n   s a i d   means   d e f i n i n g   a  v a l v e   f a c e   ( 1 6 a ,   1 7 a )  

c o m p r i s e s   c h e e k   p l a t e s   (16 ,   17)  in  t h e   b o d y .  

5.  The  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  

d e v i c e   s e t   f o r t h   in  c l a i m   1 

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



(28,   2 9 ) .  

6.  A  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  
d e v i c e   s e t   f o r t h   in  c l a i m   1 

w h e r e i n   s a i d   p o r t i o n s   of  s a i d   body   s p a c e d   f rom  s a i d  

v a l v i n g   f a c e   b e i n g   u n d e r c u t   d e f i n i n g   an  a n n u l a r   g r o o v e  
(20 )   c o m m u n i c a t i n g   w i t h   t h e   s h a f t   of  t h e   r o t a r y   g r o u p ,  
s u c h   t h a t   p o r t i o n s   of  s a i d   v a l v i n g   f a c e   can  move  a x i a l l y  
w i t h   r e s p e c t   to  t h e   r o t a r y   g r o u p .  

7.  A  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  
d e v i c e   s e t   f o r t h   in  c l a i m   1 

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

w i t h i n   t h e   body ,   c o m p r i s e s   i n t e r m e s h i n g   g e a r s   (28 ,   2 9 )  

and  s h a f t s   (26,   27)  on  w h i c h   s a i d   g e a r s   a r e   m o u n t e d .  

8.  A  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  
d e v i c e   s e t   f o r t h   in  c l a i m  4  

w h e r e i n   s a i d   c h e e k   p l a t e s   (16 ,   17)  i n c l u d e   p a s s a g e   m e a n s  

( 1 8 a ,   18b,  1 8 c ) ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   g r o o v e   ( 2 0 )   has  a  d i s t a n c e   ( 1 6 d )  

f rom  s a i d   p a s s a g e   means   ( 1 8 a ,   18b,  18c)   w h i c h   i s   s m a l l  

as  to  a l l o w   f l e x i n g   m o v e m e n t   of  s a i d   u n d e r c u t   p o r t i o n   ( 2 2 ) .  

9.  A  f l u i d   p r e s s u r e   e n e r g y   t r a n s l a t i n g  
d e v i c e   s e t   f o r t h   in  c l a i m   5.  

w h e r e i n   s a i d   body  (30 ,   30a ,   30b )   i n c l u d e s   a t   l e a s t   o n e  

v a l v i n g   f a c e   ( 3 1 ) ,  

c h a r a c t e r i z e d   in   t h a t   s a i d   g r o o v e   (33 )   has   a  d i s t a n c e   ( 3 0 d )  

f rom  s a i d   v a l v i n g   f a c e   (31)   w h i c h   i s   s m a l l   as  to  a l l o w  

f l e x i n g   m o v e m e n t   of  s a i d   u n d e r c u t   p o r t i o n   ( 3 5 ) .  
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