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©  Hydraulic  motor.  iZ2jL_J8  36 
©  A  hydraulic  motor  (10),  comprising  a  plurality  of  radially  ^ ^ v ^ y ^ ^ "  
mounted  hydraulic  cylinders  (14)  pivoted  at  their  outer  ends  /q  \ \ f /   j  \ \ y /  
at  fixed  locations  (1  6),  a  drive  shaft  (26),  a  main  crank  pin  (22)  /   W - /   \r  /  
fixed,  eccentrically  to  the  drive  shaft,  and  a  member  (18)  /  V ^ ^ T / j 8  
pivoted  to  the  main  crank  pin  on  which  member  the  inner  /°  30  rMi  O ends  of  the  hydraulic  cylinders  are  pinned  on  a  circle  \<q\  ~TT7^Cr-w^^=J~C 
concentric  to  the  main  crank  pin  so  that  hydraulic  fluid  fed  to  3t_/j^a/^raSy\  \  20 
the  cylinders  causes  the  shaft  to  rotate;  characterised  in  that  0  -A^/ tT^a&s0 
the  motor  further  includes  an  extension  portion  of  the  1  ^ O i ^ ^  
member  (18)  pivoted  to  a  second  crank  pin  (28)  mounted  to  \  / / j / o r n o ' 2 ^ ^  
rotate  eccentrically  about  a  fixed  centre  of  rotation,  and  s'~-  \P  /   /   /  ~ 
means  (34,38,36)  to  link  the  rotary  motion  of  the  drive  shaft  5S—  Tl  J1"1 
(26)  and  the  second  crank  pin  (28)  so  that  the  rotary  motions  ~f  J j ^ k  
are  in  phase.  ^   \ .   Q  J >  

ID 
r -  

r> 

r -  

O  

Q. 
U  

Croydon  Printing  Company  Ltd. 

@ A  hydraulic  motor  (10),  comprising  a  plurality  of  radially 
mounted  hydraulic  cylinders  (14)  pivoted  at  their  outer  ends 
at  fixed  locations  (16),  a  drive  shaft  (26),  a main  crank  pin  (22) 
fixed  eccentrically  to  the  drive  shaft,  and  a  member  (18) 
pivoted  to  the  main  crank  pin  on  which  member  the  inner 
ends  of  the  hydraulic  cylinders  are  pinned  on  a  circle 
concentric  to  the  main  crank  pin  so  that  hydraulic  fluid  fed  to 
the  cylinders  causes  the  shaft  to  rotate;  characterised  in  that 
the  motor  further  includes  an  extension  portion  of  the 
member  (18)  pivoted  to  a  second  crank  pin  (28)  mounted  to 
rotate  eccentrically  about  a  fixed  centre  of  rotation,  and 
means  (34,38,36)  to  link  the  rotary  motion  of  the  drive  shaft 
(26)  and  the  second  crank  pin  (28)  so  that  the  rotary  motions 
are  in  phase. 



This  i n v e n t i o n   r e l a t e s   to  h y d r a u l i c   r a d i a l   p i s ton   m o t o r s .  

The  most  p e r t i n e n t   p r io r   ar t   known  to  the  App l i can t   is  Swiss  P a t e n t  

249710  to  Leo  Widmer  which  d e s c r i b e s   a  r o t a ry   motor  which  has  s i n g l e  

ac t ing   rams  l o c a t e d   r a d i a l l y   about  a  p l a t e ,   the  outer   ends  of  the  rams 

being  p i v o t a l l y   connec ted   to  the  housing  of  the  motor.   The  rams  a r e  

ar ranged  to  r o t a t e   a  s h a f t .   In  o rder   to  r e s t r a i n   the  p l a t e   from  r o t a t i n g  

about  the  s h a f t ,   an  ex t ens ion   p iece   is  provided  which  i n c l u d e s   a  p a s s i v e  

p i s ton   and  c y l i n d e r   assembly  which  .is  also  p i v o t a l l y   connec ted   to  t h e  

housing.   The  ou te r   ends  of  the  r a m s  d e s c r i b e   e l l i p t i c a l   o r b i t s   o f  

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

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

motor  which  can  ope ra t e   with  a  h igher   torque  and  at  slower  speeds  t h a n  

pr ior   ar t   m o t o r s .  



According  to  the  i n v e n t i o n   a  h y d r a u l i c   motor,   compr i s ing   a  p l u r a l i t y   o f  

r a d i a l l y   mounted  h y d r a u l i c   c y l i n d e r s   p ivo ted   at  t h e i r   ou te r   ends  on  a 

f ixed   ou te r   c i r c l e ,   a  dr ive  s h a f t   c o n c e n t r i c   with  the  outer   c i r c l e ,   a 

main  crank  pin  f ixed   e c c e n t r i c a l l y   to  the  dr ive   s h a f t ,   and  a  p l a t e  

secured  to  the  main  crank  and  on  which  the  inner   ends  of  the  h y d r a u l i c  

c y l i n d e r s   are  pinned  on  a  c i r c l e   c o n c e n t r i c   to  the  main  crank  pin  so  t h a t  

h y d r a u l i c   f l u i d   fed  to  the  c y l i n d e r s   cause  the  sha f t   to  r o t a t e ;   has  t h e  

improvement  of  a  connec t ing   rod  having  i t s   big  end  p ivo ted   to  the  main 

crank  pin  and  i t s   small  end  p ivo t ed   to  a  small  crank  pin  mounted  t o  

r o t a t e   e c c e n t r i c a l l y   about  a  f ixed   c e n t r e  o f   r o t a t i o n ,   and  means  to  l i n k  

the  r o t a r y   motion  of  the  dr ive   s h a f t   and  the  small  crank  pin  so  t h a t  

t h e i r   r o t a r y   motions  are  in  phase,   i . e .   they  r o t a t e   at  the  same  ra te   and 

in  the  same  d i r e c t i o n   and  the  crank  pins  pass  through  the  same  dead  

cen t r e   p o s i t i o n s   s i m u l t a n e o u s l y .  

The  c y l i n d e r s   are  p r e f e r a b l y   double  ac t ing   and  a  cam  su r f ace   r o t a t i n g  

with  the  d r i ve   sha f t   may  con t ro l   the  feed  to  the  c y l i n d e r s .  

In  one  form  of  the  i nven t ion   a  gear  f a s t   with  the  d r ive   sha f t   and  a  g e a r  

f a s t   with  the  small  crank  pin  are  in  motion  t r a n s m i t t i n g   r e l a t i o n s h i p  

with  one  ano ther   and  p r e f e r a b l y   the  two  gears  are  l inked  by  means  of  an 

i n t e r m e d i a t e   gear  meshing  with  them  b o t h .  



The  i n v e n t i o n   w i l l   be  i l l u s t r a t e d   by  t h e  

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

r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h : -  

F i g u r e . 1   i s   a  s i d e   v iew  p a r t l y   in  s e c t i o n   of  a  

m o t o r   a c c o r d i n g   to  t h e   i n v e n t i o n ;   a n d  

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

F i g u r e   1 .  

R e f e r r i n g   to  t h e   d r a w i n g s   a  h y d r a u l i c   m o t o r   1 0  

has   a  f r a m e   12  c o m p o s e d   of  two  p a r a l l e l   p l a t e s   l i n k e d  

by  a  p l u r a l i t y  o f  r o d s   52  on  w h i c h   a r e   r a d i a l l y  

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

The  c y l i n d e r s   14  a r e   f i x e d   to  t h e   f r a m e   12  a t   p i v o t s  

16  and  to  t he   b i g   end  of  a  c o n n e c t i n g   rod   18  at   p i v o t  

p i n s   20  w h i c h   a r e   r a d i a l l y   d i s p o s e d   a r o u n d   a  m a i n  

c r a n k   p i n   22.  The  main   c r a n k   p i n   22  i s   e c c e n t r i c a l l y  

c o n n e c t e d   to  two  d i s c s   24  w h i c h   a r e   s p a c e d   a p a r t   a n d  

m o u n t e d   c e n t r a l l y   to  r o t a t e   on  t h e   f r a m e   12.  One  o f  

t h e   d i s c s   24  i s   c o n n e c t e d   to  t h e   i n p u t   s h a f t   26  of  t h e  

m a c h i n e   to  be  d r i v e n ,   i . e .   t he   o u t p u t   or  d r i v e   s h a f t  

of  t he   h y d r a u l i c   m o t o r .  

The  c o n n e c t i n g   rod  18  i s   in  t h e   form  of  a  y o k e  

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

s p a c e   fo r   two  of  the   h y d r a u l i c   c y l i n d e r s   14.  T h e  

s m a l l   end  of  the   c o n n e c t i n g   rod  18  i s   c o n n e c t e d   to  a  

c r a n k   p in   28  w h i c h   is   e c c e n t r i c a l l y   c o n n e c t e d   to  t w o  

d i s c s   30  wh ich   a r e   s p a c e d   a p a r t   and  m o u n t e d   to  r o t a t e  



on  t h e   f r a m e   1 2 .  

A  c e n t r a l   d i s c   24  c a r r i e s   a  g e a r   w h e e l   34  w h i l e   a  

d i s c   30  c a r r i e s   a  g e a r   w h e e l   36.  An  i d l e r   g e a r   w h e e l  

38  c o n n e c t s   t he   g e a r   w h e e l s   34,  36  to  e a c h   o t h e r   a n d  

m a i n t a i n s   t h e   same  s e n s e   of  r o t a t i o n   f o r   t h e s e   g e a r  

w h e e l s   a t   t he   same  s p e e d   of  r o t a t i o n .  



A  cam  40  is  a t t a c h e d   to  one  or  the  a i s c s   24  as  seen  in  Lne  drawings  ana  a 

switch  42  is  a r ranged   to  r ide  the  s u r f a c e   o f  t h e   cam  40.  The  swi tches   42 

of  which  there   are  seven  are  connected  to  va lves   44  which  con t ro l   t h e  

ports   46  of  the  c y l i n d e r s   14  for  ex t end ing   or  r e t r a c t i n g   the  p i s ton   r o d s .  

The  discs   24  are  mounted  to  r o t a t e   on  main  b e a r i n g s   48  while  the  d i scs   30 

r o t a t e   on  bea r ings   50  all  of  which  are  f ixed   to  the  frame  12.  Chains  54 

anchor  the  motor  10  to  r e s t r a i n   it  from  r o t a t i n g   in  the  d i r e c t i o n   of  t h e  

output  shaf t   26.  A  load  cel l   56  may  be  f i xed   to  the  chain  54  f o r  

r e g i s t e r i n g   the  ou tput   torque  of  the  motor  10 .  

In  use  h y d r a u l i c   f l u i d   under  p r e s su re   is  fed  through  the  h y d r a u l i c   v a l v e s  

46  to   the  c y l i n d e r s   14  to  e i t h e r   extend  or  r e t r a c t   the  p i s ton   rods  of  t h e  

c y l i n d e r s   14  depending  on  the  p o s i t i o n   of  the  cam  40  and  the  swi tches   4 2 .  

In  the  Figure   1  p o s i t i o n   with  output  sha f t   26  r o t a t i n g   c lockwise   and  t h e  

connec t ing   rod  18  lying  in  a  s t r a i g h t   l ine   with  one  of  the  c y l i n d e r s   14,  ; 

the  switch  42  for  th i s   c y l i n d e r   will  change  the  d i r e c t i o n   of  movement  o f  

the  p i s ton   rods  from  the  r e t r a c t i n g   to  the  e x t e n d i n g   mode.  The  c y l i n d e r s  

14  lying  to  the  l e f t   hand  side  of  the  drawing  are  ex tend ing   t h e i r   p i s t o n  

rods  while  those  to  the  r i gh t   are  r e t r a c t i n g   t h e i r   rods.   It  will  thus  be 

seen  that   the  modes  of  the  p i s ton   rods  change  s e q u e n t i a l l y   to  enable  a l l  

the  c y l i n d e r s   14  to  exer t   forces   in  the  d i r e c t i o n   of  r o t a t i o n .  

The  connec t ing   rod  18  having  i ts   small  and  big  ends  l inked  by  the  g e a r  

t r a in   c o n s t r a i n s   the  pins  20  to  d e s c r i b e   c i r c u l a r   o r b i t s .   This  is  in  

c o n t r a s t   to  pr ior   art   r ad ia l   hydrau l i c   motors  in  which  the  pins  d e s c r i b e  

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



The  r e s u l t   is  t h a t   the  motor  of  the  i n v e n t i o n   has  a  r e l a t i v e l y   smooth 

power  curve  and  can  r o t a t e   large  and  heavy  machinery   at  speeds  as  slow  as  

1  rpm  or  l e s s .   In  a  p r a c t i c a l   example  a  motor  of  the  i nven t ion   r o t a t e s   a 

sugar  c r y s t a l l i s e r   vessel   with  a  t o t a l   volume  of  135  m3  at  a  speed  o f  

1  t o  1 , 5   rpm  and  with  a  torque   of  up  to  275  kNm.  The  h y d r a u l i c  

e f f i c i e n c y   of  the  motor  is  also  ex t r eme ly   h i g h .  



1.  A  h y d r a u l i c   m o t o r   ( 1 0 ) ,   c o m p r i s i n g   a  p l u r a l i t y   o f  

r a d i a l l y   m o u n t e d   h y d r a u l i c   c y l i . n d e r s   (14)   p i v o t e d   a t  

t h e i r   o u t e r   e n d s   at   f i x e d   l o c a t i o n s   ( 1 6 ) ,   a  d r i v e  

s h a f t   ( 2 6 ) ,   a  main   c r a n k   p in   (22)   f i x e d   e c c e n t r i c a l l y  

to  t h e   d r i v e   s h a f t ,   and  a  member   (18)   p i v o t e d   to  t h e  

main  c r a n k   p in   on  w h i c h   member  t h e   i n n e r   e n d s   of  t h e  

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

to  t he   ma in   c r a n k   p in   so  t h a t   h y d r a u l i c   f l u i d   fed   t o  

the   c y l i n d e r s   c a u s e s   the   s h a f t   to  r o t a t e ;  

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

e x t e n s i o n   p o r t i o n   of  t he   member   (18)   p i v o t e d   to  a  

s e c o n d   c r a n k   p in   (28)   m o u n t e d   to  r o t a t e   e c c e n t r i c a l l y  

a b o u t   a  f i x e d   c e n t r e   of  r o t a t i o n ,   and  means   ( 3 4 , 3 8 , 3 6 )  

to  l i n k   t h e   r o t a r y   m o t i o n   of  t he   d r i v e   s h a f t   (26)   a n d  

t he   s e c o n d   c r a n k   p in   (28)   so  t h a t   t h e   r o t a r y   m o t i o n s  

a r e   in  p h a s e .  

2.  A  h y d r a u l i c   m o t o r   as  c l a i m e d   in  c l a i m   1  f u r t h e r  

c h a r a c t e r i s e d   in  t h a t   the   c y l i n d e r s   (14)   a r e   d o u b l e  

a c t i n g .  

3.  A  h y d r a u l i c   m o t o r   as  c l a i m e d   in  c l a i m   1  or  c l a i m  

2  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   a  cam  s u r f a c e   ( 4 0 )  

r o t a t i n g   w i t h   t he   d r i v e   s h a f t   (26)   c o n t r o l s   t h e  

h y d r a u l i c   f e e d   to  the   c y l i n d e r s   ( 1 4 ) .  

4.  A  h y d r a u l i c   m o t o r   as  c l a i m e d   in  a n y  o n e   of  t h e  

a b o v e   c l a i m s   f u r t h e r   c h a r a c t e r i s e d   in  t h a t   a  g e a r   ( 3 4 )  



f a s t   w i t h   t h e   d r i v e   s h a f t   ( 26 )   and  a  g e a r   (36)   a b o u t  

the   c e n t r e   of  w h i c h   t h e   s e c o n d   c r a n k   p i n   (28)   i s  

c o n s t r a i n e d   to  o r b i t   a r e   in  m o t i o n   t r a n s m i t t i n g  

r e l a t i o n s h i p   w i t h   one  a n o t h e r .  

5.  A  h y d r a u l i c   m o t o r   as  c l a i m e d   in   c l a i m   4  f u r t h e r  

c h a r a c t e r i s e d   in   t h a t   t he   g e a r s   ( 3 4 )   ( 3 6 )   a r e   l i n k e d  

by  m e a n s   of  an  i n t e r m e d i a t e   g e a r   (38 )   m e s h i n g   w i t h  

them  b o t h .  

6.  A  h y d r a u l i c   m o t o r   as  c l a i m e d   in  any  p r e c e d i n g  

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

p i n   (28 )   i s   of  s m a l l   d i a m e t e r   c o m p a r e d   to   t h e   m a i n  

c r a n k   p i n   ( 2 2 ) .  

7.  A  h y d r a u l i c   m o t o r   as  c l a i m e d   in  any  p r e c e d i n g  

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

t he   c y l i n d e r   ( 1 4 )   a r e   p i v o t e d   a t   l o c a t i o n s   (16)   on  a  

c i r c l e .  

8.  A  h y d r a u l i c   m o t o r   as  c l a i m e d   in  any  p r e c e d i n g  

c l a i m   f u r t h e r   c h a r a c t e r i s e d   in  t h a t   t h e   member  ( 1 8 )  

c o m p r i s e s   a  p l a t e .  

9.  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  p l u r a l i t y   o f  

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

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

c o n c e n t r i c   w i t h   t h e   o u t e r   c i r c l e ,   a  main   c r a n k   p i n  

f i x e d   e c c e n t r i c a l l y   to  the   d r i v e   s h a f t ,   and  a  p l a t e  

s e c u r e d   to  t h e   ma in   c r a n k   p in   and  on  w h i c h   t h e   i n n e r  

e n d s   of  t he   h y d r a u l i c   c y l i n d e r s   a r e   p i n n e d   on  a  c i r c l e  



c o n c e n t r i c   to  t he   main  c r a n k   p i n   so  t h a t   h y d r a u l i c  

f l u i d   fed   to  t he   c y l i n d e r s   c a u s e   the   s h a f t   to  r o t a t e ;  

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

b i g   end  p i v o t e d   to  the   main   c r a n k   and  i t s   s m a l l   e n d  

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

e c c e n t r i c a l l y   a b o u t   a  f i x e d   c e n t r e   of  r o t a t i o n ,   a n d  

means   to  l i n k   the   r o t a r y   m o t i o n   of  t he   d r i v e   s h a f t   a n d  

t h e   s m a l l   c r a n k   p in   so  t h a t   t h e   r o t a r y   m o t i o n s   a r e   i n  

p h a s e .  
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