
J  J E u r o p a i s c h e s   

Pa tentamt  

European  Patent  Office  ©  Publication  number:  0  0 4 6   6 9 1  
Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81303879.1  ©  Int.  CI.3:  F  03  C  1/24 

©  Date  of  filing:  25.08.81 

©  Priority:  26.08.80  GB  8027617  ©  Applicant:  STAFFA  PRODUCTS  LIMITED 
Staffa  Works  Argall  Avenue 
London  E107QB(GB) 

©  Date  of  publication  of  application: 
03.03.82  Bulletin  82/9  ©  Inventor:  Chappie,  Peter  John 

1,  the  Kangels  Langley  Upper  Green 
©  Designated  Contracting  States:  Saffron  Walden  Essex(GB) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
@  Representative:  Bubb,  Antony  John  Allen  et  al. 

Chancery  House  Chancery  Lane 
London  WC2A1QUIGB) 

©  Improvements  in  and  relating  to  hydraulic  motors. 

CM 
<  

0)  
<P 

(0 

O  

£L 
UJ 

IAA  \  *-  m  m  ̂  

In  a  hydraulic  motor  of  the  kind  comprising  radial 
pistons  (5)  having  cam  followers  (8)  for  engagement  with  a 
circumferential  cam  track,  the  cam  followers  (8)  comprise 
rollers  of  which  the  axial  length  substantially  corresponds  to 
the  diameter  of  the  pistons  (5),  and  the  cylinders  (4)  of  the 
motor  are  provided  with  radial  recesses  (4A)  to  accommo- 
date  the  axial  ends  of  the  cam  follower  rollers  (8).  Guide 
means  (10)  for  the  end  faces  of  the  cam  follower  rollers  (8) 
are  provided  at  the  ends  of  the  recesses  (4A).  The  recesses 
(4A)  may  comprise  transverse  slots  in  the  rotor  (1),  the  latter 
being  recessed  to  receive  two  axial  end  rings  (10)  providing 
the  guide  means  for  the  end  faces  of  the  cam  follower  rollers 
(8). 



T h i s   i n v e n t i o n   c o n c e r n s   i m p r o v e m e n t s   in   and  r e l a -  

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

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

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

p r o v i d e d ' w i t h   a  c i r c u m f e r e n t i a l   cam  t r a c k   s u r r o u n d i n g  

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

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

ment   w i t h   s a i d   cam  t r a c k ,   and  v a l v e   means   b e i n g   p r o v i d e d  

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

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

to   t h e   r o t a r y   m o v e m e n t   t h e r e o f ,   w h e r e b y   d u r i n g   t h e   w o r k -  

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

d r i v e n   o u t w a r d l y   u n d e r   f l u i d   p r e s s u r e ,   i n   o r d e r ,   v i a  

s a i d   cam  f o l l o w e r   and  cam  t r a c k ,   to   c a u s e   r e l a t i v e  

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

r e t u r n e d   by  way  of   s a i d   cam  t r a c k   and  cam  f o l l o w e r   t o  

e x h a u s t   f l u i d   f r o m   t h e   c y l i n d e r .  

H y d r a u l i c   m o t o r s   of  t h e   a b o v e   k i n d   a r e   w e l l   k n o w n ,  

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

h i g h   t o r q u e   at  r e l a t i v e l y   low  s p e e d ,   s u c h   as  i s   r e q u i r e d ,  

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

v e h i c l e s .  



Known  m o t o r s   of  t h e   a b o v e   t y p e   h a v e   d r a w b a c k s  

as  r e g a r d s   t h e   c o n s t r u c t i o n   and  a r r a n g e m e n t   of  t h e   c a m  

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

and  t h e   p e r i p h e r a l   cam  t r a c k   s u r r o u n d i n g   t h e   r o t o r .   T h e  

cam  f o l l o w e r s   a r e   g e n e r a l l y   i n   t h e   f o r m   of   r o l l i n g  

m e m b e r s   s u c h   as   b a l l s   or  r o l l e r s .   B a l l - s h a p e d   c a m  

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

cam  t r a c k   i s   r e q u i r e d   to  be  of   r e l a t i v e l y   c o m p l i c a t e d  

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

as   a re   t h e   b a l l - s e a t i n g s   in   t h e   p i s t o n s .   In   c o m p a r i s o n ,  

cam  f o l l o w e r s   i n   t h e   s h a p e   of   r o l l e r s   have   t h e   a d v a n -  

t a g e   t h a t   a  cam  of  f l a t   t r a n s v e r s e   p r o f i l e   can   b e  

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

a r e a   of  c o n t a c t   b e t w e e n   t h e   cam  and  t h e   cam  f o l l o w e r .  

They   h a v e   t h e   c o r r e s p o n d i n g   d i s a d v a n t a g e ,   h o w e v e r ,  

t h a t   t h e y   n e e d   to   be  m a i n t a i n e d   a c c u r a t e l y   i n   a l i g n -  

ment   w i t h   t h e   a x i s   of   t h e   r o t o r ,   t h u s   r e q u i r i n g   a d d i -  

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

In   one  p r i o r   p r o p o s a l   u t i l i s i n g   r o l l e r   c a m  

f o l l o w e r s ,   t h e   r o l l e r s   have   an  a x i a l   l e n g t h   w h i c h   i s  

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

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

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

g e t h e r   t h e r e w i t h .   Guide   m e a n s   m a k i n g   s l i d i n g   c o n t a c t  

w i t h   t h e   end   f a c e s   of  t h e   r o l l e r s   a r e   p r o v i d e d   on  t h e  

m o t o r   c a s i n g   a t   t h e   l a t e r a l   b o u n d a r i e s   of  t h e   cam  t r a c k ,  
i n   o r d e r   to   m a i n t a i n   t h e   r o l l e r s   i n   a l i g n m e n t   w i t h   t h e  

a x i s   of  t h e   r o t o r .   Such  an  a r r a n g e m e n t ,   h o w e v e r ,   h a s  

t h e   d i s a d v a n t a g e   t h a t   t h e   a x i a l   l e n g t h   o f   t h e   r o l l e r s ,  
and  t h u s   t h e   a r e a   of   c o n t a c t   w i t h   t h e   cam  t r a c k   i s   r e l a -  

t i v e l y   s m a l l .   M o r e o v e r ,   t h e   a r e a   of   c o n t a c t   b e t w e e n  
t h e   g u i d e   m e a n s   and  t h e   end  f a c e s   of   t h e   cam  f o l l o w e r s  
i s   n e c e s s a r i l y   r e d u c e d   as  t h e   r o l l e r s   p e n e t r a t e   t h e  

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



t h e r e o f .  

I t   i s   a c c o r d i n g l y   an  o b j e c t   of  t h e   p r e s e n t   i n v e n -  

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

r e f e r r e d   to  a b o v e ,   w h e r e i n   t h e   p i s t o n s   a re   p r o v i d e d  

w i t h   cam  f o l l o w e r s   i n   t h e   fo rm  of  r o l l e r s ,   and  w h e r e i n  

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

p r o v i d e d .  

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

u l i c   m o t o r   of   t h e   k i n d   i n i t i a l l y   r e f e r r e d   t o ,   w h e r e i n  

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

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

i n   a l i g n m e n t   w i t h   t h e   r o t a r y   a x i s   of  t h e   r o t o r ,   c h a r a c -  

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

p r o x i m a t e l y   t h e   same  as  t h e   d i a m e t e r   of  t h e   p i s t o n  

w i t h i n   w h i c h   i t   i s   l o c a t e d ,   t h a t   e a c h   c y l i n d e r   of   t h e  

r o t o r   has   l a t e r a l   r e c e s s e s   to   r e c e i v e   t h e   a x i a l   e n d s  

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

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

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

t h e   end  f a c e s   of  e a c h   cam  f o l l o w e r   r o l l e r   a r e   a r r a n g e d  

t o   make  s l i d i n g   e n g a g e m e n t   w i t h   s a i d   g u i d e   m e a n s   w h e r e -  

by  t h e   r o l l e r   i s   m a i n t a i n e d   in   a x i a l   a l i g n m e n t   w i t h   t h e  

r o t a r y   a x i s   of  t h e   r o t o r .  

The  a r r a n g e m e n t   i n   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  

h a s   t h e   a d v a n t a g e   t h a t   s i n c e   t he   g u i d e   means   f o r   t h e  

cam  f o l l o w e r   r o l l e r s   a r e   m o u n t e d   on  t h e   r o t o r ,   r a t h e r  

t h a n   on  t he   m o t o r   c a s i n g ,   t h e r e   i s   l e s s   s l i d i n g   f r i c -  

t i o n   b e t w e e n   t h e   g u i d e   means   and  t h e   end  f a c e s   of  t h e  

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

and  f r i c t i o n a l   l o s s e s .   M o r e o v e r ,   t h e   a x i a l   l e n g t h   o f  

t h e   cam  f o l l o w e r   r o l l e r s   can  be  g r e a t e r   t h a n   in   h i t h e r -  

t o   known  c o n s t r u c t i o n s   in   w h i c h   t h e   cam  f o l l o w e r s   a r e  



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

r o t o r .  

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

e m b o d i m e n t   of   t h e   i n v e n t i o n ,   t h e   a x i a l   e n d s   of  s a i d  

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

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

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

d e r s ,   t h e   a x i a l   d i m e n s i o n   of   s a i d   c e n t r a l   p o r t i o n   c o r -  

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

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

a  p l u r a l i t y   of  o p e n - e n d e d   a x i a l l y   e x t e n d i n g   g r o o v e s   o r  

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

s a i d   r a d i a l   c y l i n d e r s   to  d e f i n e   t h e   a b o v e - m e n t i o n e d  

l a t e r a l   r e c e s s e s .   T h i s   c o n f i g u r a t i o n   of   t h e   r o t o r   e s -  

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

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

f o r m e d   in   a  s i m p l e   m a n n e r   as  a  p a i r   of  a n n u l a r   g u i d e  

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

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

s l o t s   i n   t h e   r o t o r .   P r e f e r a b l y ,   t h e   s a i d   g u i d e   r i n g s  

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

means   of   a x i a l l y   e x t e n d i n g   c l a m p i n g   b o l t s   a r r a n g e d   t o  

e x t e n d   t h r o u g h   b o r e s   in   t h e   s a i d   r o t o r   a t   p o s i t i o n s  

b e t w e e n   t h e   s a i d   r a d i a l   c y l i n d e r s .  

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

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

o p p o s e d ,   r e c e s s e d   f a c e s   on  t h e i r   s i d e s   a d j a c e n t   t h e   a x i a l  

e n d s   of  s a i d   r o l l e r s .   An  e f f e c t i v e   s e a l   b e t w e e n   t h e  

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

d e r   may  be  m a i n t a i n e d   by  p r o v i d i n g   a  s e a l i n g   r i n g   a d j a -  
c e n t   t h e   i n n e r   end  of  t h e   p i s t o n ,   a t   a  p o i n t   s p a c e d   f r o m  



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

The  i n v e n t i o n   i s   i l l u s t r a t e d   by  way  of  e x a m p l e   i n  

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

F i g u r e   1  i s   a  s e c t i o n a l   e l e v a t i o n   of  a  h y d r a u l i c  

m o t o r   i n   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 ,  

F i g u r e   2  i s   a  c r o s s - s e c t i o n   on  t h e   l i n e   I I - I I   o f  

F i g u r e   1 ,  

F i g u r e   3  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  t h e  

r o t o r   and  p i s t o n   a s s e m b l y   of   t h e   m o t o r   of  F i g u r e   1 ,  

F i g u r e   4  i s   a  v i ew   of  t h e   v a l v e   f a c e   of  t h e   m o t o r  

shown  in   F i g u r e   1,  on  t h e   l i n e   I V - I V ,   a n d  

F i g u r e   5  i s   an  end  v i e w   of   t h e   m o t o r   shown  i n  

F i g u r e   1,  i n   t h e   d i r e c t i o n   of  t h e   a r r o w   X. 

R e f e r r i n g   to   t h e   d r a w i n g s ,   a  m o t o r   in   a c c o r d a n c e  

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

1,  m o u n t e d   f o r   r o t a t i o n   w i t h i n   an  o u t e r   c a s i n g   2  b y  

means   of   b e a r i n g s   3.  The  r o t o r   1  c o m p r i s e s   a  p l u r a l i t y  

of   r a d i a l   c y l i n d r i c a l   r e c e s s e s   4 ,   w i t h i n   e a c h   of  w h i c h  

i s   l o c a t e d   a  c o r r e s p o n d i n g   p i s t o n   5.  E a c h  p i s t o n   5  h a s  

a  p e r i p h e r a l   p i s t o n   r i n g   6  i n   s e a l i n g   e n g a g e m e n t   w i t h  

t h e   w a l l   of   t h e   c y l i n d e r   4.  The  o u t e r   c a s i n g   2  i n c o r -  

p o r a t e s   a  p e r i p h e r a l   cam  t r a c k   7 ,   t h e   a n n u l a r   p r o f i l e  

of   w h i c h   i s   shown  in  F i g u r e   2.  Each   of   t h e   p i s t o n s   5  

c o n t a i n s   a  cam  f o l l o w e r   r o l l e r   8  w h i c h   i s   h e l d   c a p t i v e  

w i t h i n   a  p a r t   c y l i n d r i c a l   r e c e s s   5A  of   t he   p i s t o n ,   t h e  

r e c e s s   5A  e x t e n d i n g   o v e r   an  a r c   of   a  c y l i n d e r   w h i c h   s u b -  

t e n d s   s l i g h t l y   more  t h a n   1 8 0 0 ,   s u c h   t h a t   t h e   r o l l e r   8  

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



5.  The  cam  f o l l o w e r s   8  a r e   r e l a t i v e l y   r o t a t a b l e   w i t h i n  

t h e   r e c e s s e s   5A,  w h i c h   may  be  l i n e d   w i t h   an  a n t i - f r i c -  

t i o n a l   m a t e r i a l   s u c h   as  an  a p p r o p r i a t e   s y n t h e t i c   p l a s -  
t i c s   m a t e r i a l .   The  p i s t o n s   5  a r e   s p r i n g   l o a d e d   in   a n  

o u t w a r d   d i r e c t i o n   by  m e a n s   o f   c y l i n d r i c a l   c o m p r e s s i o n  

s p r i n g s   9  h e l d   in  l o c a t i n g   b o r e s   1A  and  5B  of   t h e   r o t o r  

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

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

t h e   c y l i n d e r s   4,  t h e   r o l l e r s   8  a r e   h e l d   l i g h t l y   i n  

e n g a g e m e n t   w i t h   t h e   p e r i p h e r y   of   t h e   cam  t r a c k   7 .  

The  cam  f o l l o w e r   r o l l e r s   8  a r e   l o c a t e d   w i t h   t h e i r  

r o t a r y   a x e s   in  a l i g n m e n t   w i t h   t h e   r o t a r y   a x i s   of  t h e  

r o t o r   1,  by  means   of  g u i d e   r i n g s   10  w h i c h   a r e   l o c a t e d  

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

a x i a l   e n d s   of  t h a t   p o r t i o n   of   t h e   r o t o r   1  c o n t a i n i n g  

t h e   c y l i n d e r s   4,  t h e   c y l i n d r i c a l   w a l l s   o f   t h e   c y l i n -  

d e r s   4  a l s o   h a v i n g   t r a n s v e r s e   s l o t s   4A  t o   r e c e i v e   t h e  

a x i a l   e n d s   of  t h e   cam  f o l l o w e r   r o l l e r s   8,  w h i c h   a r e   o f  

s u b s t a n t i a l l y   t h e   same  a x i a l   l e n g t h   as  t h e   p i s t o n s   5 .  

The  g u i d e   r i n g s   10  a r e   l o c a t e d   in   p o s i t i o n   by  m e a n s   o f  

s e c u r i n g   b o l t s   11  p a s s i n g   t h r o u g h   a p e r t u r e s   1C  i n   t h e  

c e n t r a l   p o r t i o n   of   t h e   r o t o r   1  b e t w e e n   t h e   c y l i n d e r s  

4 ,   as  can   be  s e e n   more   c l e a r l y   by  r e f e r e n c e   t o   F i g u r e s  

2  and   3.  The  d i s t a n c e   b e t w e e n   t h e   g u i d e   r i n g s   10  c o r -  

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

4 ,   and   t h e   p o r t i o n s   of  t h e   p i s t o n s   5  a d j a c e n t   t h e   a x i a l  

e n d s   of   t h e   r o t o r   1  a r e   r e c e s s e d   as  shown  at   5C,  in   o r d e r  

t o   p r o v i d e   a  c l e a r a n c e   b e t w e e n   t h e   p i s t o n s   5  and  t h e  

g u i d e   r i n g s   1 0 .  

R e f e r r i n g   to   F i g u r e s   1  and  4,  t h e   m o t o r   c a s i n g  
2  i s   p r o v i d e d   w i t h   h y d r a u l i c   s u p p l y   and  r e t u r n   c o n d u i t s  

12  and   13,   w h i c h   c o m m u n i c a t e   w i t h   a n n u l a r   c h a n n e l s   1 4  

and   15  d e f i n e d   b e t w e e n   t h e   m o t o r   c a s i n g   2  and  an  a n -  



n u l a r   v a l v e   i n s e r t   16.   The  v a l v e   i n s e r t   16  i s   a x i a l l y  

s l i d a b l e   w i t h i n   t h e   m o t o r   c a s i n g   2,  b e i n g   s p r i n g   u r g e d  

to   t h e   l e f t ,   as  v i e w e d   i n   F i g u r e   1,  by  means   o f   a  s e r i e s  

of   c o m p r e s s i o n   s p r i n g s   17  l o c a t e d   w i t h i n   b o r e s   16A  o f  

t h e   v a l v e   i n s e r t .   The  s p r i n g s   17  m a i n t a i n   t h e   p o s i t i o n  

of  t h e   v a l v e   i n s e r t   16  d u r i n g   s t a r t   up  or   r e v e r s a l   o f  

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

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

The  v a l v e   i n s e r t   i s   h e l d   a g a i n s t   r o t a t i o n   w i t h i n   t h e  

v a l v e   c a s i n g   by  means   of   a  peg   18.   An  end  f a c e   1 6 B  

a t   t h e   l e f t - h a n d   a x i a l   end  of  t h e   v a l v e   i n s e r t   16 ,   a s  

v i e w e d   in   F i g u r e   1,  makes   s l i d i n g   e n g a g e m e n t   w i t h   a  

c o r r e s p o n d i n g   end  f a c e   1D  of  t h e   r o t o r   1,  w h e r e b y ,   d u r i n g  

r o t a t i o n   of  t h e   r o t o r   1,  h y d r a u l i c   c o n d u i t s   19  f o r m e d  

i n   t h e   r o t o r   1  and  c o m m u n i c a t i n g   w i t h   t h e   c y l i n d e r s   4 ,  

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

p o n d i n g   h y d r a u l i c   s u p p l y   and  r e t u r n   c o n d u i t s   20  and  21  

of   t h e   v a l v e   i n s e r t   16,   t h e   d u c t s   20  and  21  c o m m u n i c a t -  

i n g   w i t h   a r c u a t e   p o r t s   20A  and  21A  at  t h e   end  f a c e   1 6 B  

of   t h e   i n s e r t   16,  and  w i t h   t h e   a n n u l a r   c h a n n e l s   14  a n d  

15.   The  c o n d u i t s   20,  21  and  t h e   p o r t s   20A  and  21A  a r e  

a r r a n g e d   i n   a l t e r n a t i o n   a r o u n d   t h e   c i r c u m f e r e n c e   of  t h e  

v a l v e   i n s e r t   16,  as  shown  more   c l e a r l y   in   F i g u r e   3 .  

T h u s ,   e a c h   p i s t o n   15  i s   a l t e r n a t e l y   d r i v e n   o u t w a r d l y  

t o w a r d s   t h e   cam  t r a c k  7   by  h y d r a u l i c   f l u i d   s u p p l i e d  

u n d e r   p r e s s u r e   t h r o u g h   t h e   c o n d u i t   20,  and  r e t u r n e d  

t o w a r d s   t h e   r o t o r   a x i s   by  t h e   cam  t r a c k  7   t o   d i s c h a r g e  

h y d r a u l i c   f l u i d   t h r o u g h   t h e   e x h a u s t   c o n d u i t s   21 .   I t  

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

h y d r a u l i c   f l u i d   to  t h e   p o r t s   12  and  13,  t h e   d i r e c t i o n  

of   r o t a t i o n   of  t h e   h y d r a u l i c   m o t o r   may  be  r e v e r s e d .  

From  t h e   above   d e s c r i p t i o n   i t   w i l l   be  s e e n   t h a t  

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

m o t o r ,   w h e r e i n   t h e   t r a n s m i s s i o n   of   f o r c e s   b e t w e e n   t h e  

p i s t o n s   of   t h e   m o t o r   and  t h e   o u t e r   p e r i p h e r a l   cam  t r a c k  



i s   e f f e c t e d   by  m e a n s   of  cam  f o l l o w e r   r o l l e r s ,   t h e   c a m  

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

axes   in   a l i g n m e n t   w i t h   t h e   r o t o r   a x i s ,   by  g u i d e   m e a n s  

so  c o n s t r u c t e d   and  a r r a n g e d   t h a t   t h e   cam  f o l l o w e r   r o l l e r s  

may  be  of   i n c r e a s e d   a x i a l   l e n g t h ,   w h i l s t   t h e   f r i c t i o n  

b e t w e e n   t h e   end  f a c e s   of  t h e   cam  f o l l o w e r   r o l l e r s   a n d  

t he   g u i d e   m e a n s   i s   r e d u c e d .  



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

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

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

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

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

r o t a r y   a x i s   i n   a l i g n m e n t   w i t h   t h e   r o t a r y   a x i s   of  t h e  

r o t o r ,   t h e   r o l l e r   b e i n g   a r r a n g e d   to   e n g a g e   s a i d   c am 

t r a c k ,   and  v a l v e   means   f o r   s u p p l y i n g   p r e s s u r e   f l u i d   t o  

and  e x h a u s t i n g   i t   f rom  e a c h   o f   t h e   c y l i n d e r s   of  t h e  

r o l l e r   in   t i m e d   r e l a t i o n   t o   t h e   r o t a r y   movemen t   t h e r e o f ,  
c h a r a c t e r i s e d   i n   t h a t   t h e   a x i a l   l e n g t h   of   e a c h   r o l l e r  

(8)  i s   a p p r o x i m a t e l y   t h e   same  as  t h e   d i a m e t e r   of  t h e  

p i s t o n   (5)   w i t h i n   w h i c h   i t   i s   l o c a t e d ,   t h a t   e a c h   c y l i n -  

de r   (4)   of  t h e   r o t o r   has   l a t e r a l   r e c e s s e s   (4A)  to   r e c e i v e  

t he   a x i a l   e n d s   of  t h e   r o l l e r   (8)   m o u n t e d   w i t h i n   t h e  

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

p r o v i d e d   w i t h   g u i d e   means   (10)   b o u n d i n g   s a i d   l a t e r a l  

r e c e s s e s   (4A)  of  t h e   c y l i n d e r ,   and  t h a t   t h e   end  f a c e s  

of  e a c h   cam  f o l l o w e r   r o l l e r   a r e   a r r a n g e d   to   make  s l i d -  

i n g   e n g a g e m e n t   w i t h   s a i d   g u i d e   means   (10)   w h e r e b y   t h e  

r o l l e r   (8)   i s   m a i n t a i n e d   in   a x i a l   a l i g n m e n t   w i t h   t h e  

r o t a r y   a x i s   of  t h e   r o t o r .  

2.  A  m o t o r   as  c l a i m e d   in   C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   a x i a l   ends   of  s a i d   r o t o r   (1)   h a v e   c i r c u m f e r e n -  

t i a l   r e c e s s e s   (1B)  a t   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  

to   d e f i n e   a  c e n t r a l   p o r t i o n   of  g e n e r a l l y   c y l i n d r i c a l  

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

mos t   p o r t i o n s   of  s a i d   r a d i a l   c y l i n d e r s   ( 4 ) ,   t h a t   t h e  

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

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

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



of  open  e n d e d   a x i a l l y   e x t e n d i n g   g r o o v e s   or  s l o t s   ( 4 A )  

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

c y l i n d e r s   (4)  to  d e f i n e   s a i d   l a t e r a l   r e c e s s e s   and  t h a t  

t h e   s a i d   g u i d e   means   ( 1 0 )   c o m p r i s e   a  p a i r   of  a n n u l a r  

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

to  c l o s e   t h e   open   e n d s   of  s a i d   g r o o v e s   or  s l o t s   ( 4 A ) .  

3.  A  m o t o r   as  c l a i m e d   i n   C l a i m   2,  c h a r a c t e r i s e d   i n  

t h a t   t h e   s a i d   g u i d e   r i n g s   ( 1 0 )   a r e   h e l d   i n   p l a c e   i n  

s a i d   c i r c u m f e r e n t i a l   r e c e s s e s   (1B)  by  a x i a l l y   e x t e n d i n g  

c l a m p i n g   b o l t s   (11)   e x t e n d i n g   t h r o u g h  b o r e s   (1C)  l o c a t e d  

in   s a i d   r o t o r   b e t w e e n   t h e   s a i d   r a d i a l   c y l i n d e r s   ( 4 ) .  

4.  A  m o t o r   as  c l a i m e d   i n   any  one  of  C l a i m s   1  -   3 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   s a i d   p i s t o n s   (5)   a r e   p r o v i d e d  

w i t h   d i a m e t r i c a l l y   o p p o s e d ,   r e c e s s e d   f a c e s   (5C)  on  t h e i r  

s i d e s   a d j a c e n t   t h e   a x i a l   e n d s   o f   s a i d   r o l l e r s   ( 8 ) ,   w h e r e -  

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

means   ( 1 0 ) .  

5.  A  m o t o r   as  c l a i m e d   i n   C l a i m   4 ,   c h a r a c t e r i s e d   i n  

t h a t   e a c h   p i s t o n   i n c o r p o r a t e s   a  s e a l i n g   r i n g   (6)   a d j a -  

c e n t   i t s   i n n e r   end,   s a i d   s e a l i n g   r i n g   b e i n g   s p a c e d  

f rom  s a i d   r e c e s s e d   f a c e s   (5C)  o f   t h e   p i s t o n .  

6.  A  m o t o r   as  c l a i m e d   i n   any  one  of   C l a i m s   1  -   5 ,  
c h a r a c t e r i s e d   i n   t h a t   t h e   s a i d   o u t e r   c a s i n g   (2)   i s  

f o r m e d   in   two  p o r t i o n s   b e t w e e n   w h i c h   i s   c l a m p e d   a  

p o r t i o n   d e f i n i n g   t h e   s a i d   cam  t r a c k   ( 7 ) .  
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