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©  Servo  positioning  valve. 

@  A  servo-valve  (12)  for  operating  a  fluid-operable  actuator 
(5),  the  servo-valve  (12)  having  a  valve  member  (13)  which  is 
movable  from  an  initial  position  in  response  to  a  change  of 
position  from  a  datum  position  (X)  of  a  part  (2)  to  be  moved 
by  said  actuator  (5)  and  means  for  creating  a  time  delay 
(33,35-34,36)  from  the  commencement  of  said  movement  of 
the  valve  member  (12)  from  said  initial  position  and  to  apply 
a  correcting  movement  to  said  actuator  (5)  at  the  end  of  said 
time  delay,  thereby  to  return  said  part  to  said  datum  position 
and  the  valve  member  (12)  to  said  initial  position. 



The  inven t ion   r e l a t e s   to  a  s e r v o - v a l v e   and  is  p a r t i c u l a r l y  

concerned  with  a  s e rvo -va lve   for  o p e r a t i n g   a  f l u i d - o p e r a b l e  

a c t u a t o r ,   the  s e rvo -va lve   having  a  valve  member  which  is  movable 

from  an  i n i t i a l   p o s i t i o n   in  response   to  a  change  of  p o s i t i o n  

from  a  datum  p o s i t i o n   of  a  part   to  be  moved  by  the  a c t u a t o r .  

In  known  s e r v o - v a l v e s   of  t h i s   kind  the  response  of  the  s e r v o -  

valve  to  change  in  p o s i t i o n   from  the  datum  p o s i t i o n   of  the  p a r t  

being  c o n t r o l l e d   is  usua l ly   e f f e c t e d   wi thout   s u b s t a n t i a l   d e l a y .  

However  there   are  a p p l i c a t i o n s   where  i t   is  d e s i r a b l e   tha t   t h e  

s e rvo -va lve   should  not  de tec t   i n s t a n t a n e o u s   changes  in  p o s i t i o n  

of  the  part   being  c o n t r o l l e d   and  should  only  reac t   to  s u s t a i n e d  

change  of  p o s i t i o n .   Such  an  a p p l i c a t i o n   is  the  cont ro l   of  t h e  

height   of  the  body  of  a  veh ic le   above  the  ground,  that   is  i t s  

c l ea rance   with  the  ground,  where  i t   is  u n d e s i r a b l e   that   a  s e r v o -  

valve  should  cont ro l   a  body  l e v e l l i n g   a c t u a t o r   in  response  t o  

momentary  change  in  the  level   of  a  body  and  should  only  r e spond  

to  change  in  level   which  occurs  for  an  a p p r e c i a b l e   per iod.   I t  

is  envisaged  however  that  that   period  may  be  shor t ,   for  example,  

only  five  s e c o n d s .  

According  to  the  i nven t ion ,   a  s e r v o - v a l v e   for  ope ra t ing   a  f l u i d -  

operaple   a c t u a t o r   has  a  valve  member  which  is  movable  from  an 

i n i t i a l   pos i t i on   in  response  to  a  change  of  pos i t i on   from  a 

datum  p o s i t i o n   of  a  part   to  be  moved  by  said  a c t u a t o r   and  means 

for  c r e a t i n g   a  time  delay  from  the  commencement  of  said  movement 

of  the  valve  member  from  said  i n i t i a l   p o s i t i o n   and  to  apply  a 

c o r r e c t i n g   movement  to  said  a c t u a t o r   at  the  end  of  said  t ime 

delay,  thereby  to  re turn   said  par t   to  said  datum  pos i t i on   and  t h e  

valve  member  to  said  i n i t i a l   p o s i t i o n .  



P r e f e r a b l y   the  valve  member  is  movable  in  e i t h e r   of  two  o p p o s i t e  
senses   from  said  i n i t i a l   p o s i t i o n   in  r esponse   to  a  c o r r e s p o n d i n g  
change  of  p o s i t i o n   in  one  or  o ther   of  a  pa i r   of  oppos i te   s e n s e s  
from  said  datum  p o s i t i o n   of  the  par t   to  be  moved  by  said  a c t u a t o r .  

The  valve  member  may,  for  example,  be  r o t a t a b l e   within  a  c y l i n d e r  

having  a  p r e s s u r i s e d   f l u i d   i n l e t   por t ,   a  pa i r   of  supply  p o r t s  
each  l e a d i n g   through  a  supply  l ine   via  a  flow  r e s t r i c t o r   to  one 

or  o ther   s ide   of  p r e s s u r e - r e s p o n s i v e   means  c o n t r o l l i n g   t h e  

a c t u a t o r   and  spaced  apa r t   c i r c u m f e r e n t i a l l y   of  the  cy l inde r   a t  

r e s p e c t i v e   s ides   of  the  i n l e t   port   and  a  pa i r   of  exhaust  p o r t s  

spaced  apa r t   c i r c u m f e r e n t i a l l y   of  the  c y l i n d e r   at  r e s p e c t i v e  

s ides   of  the  i n l e t   por t ,   whereby  the  valve  member  has  t h r e e  

p o s i t i o n s ,   namely  a  n e u t r a l   p o s i t i o n   in  which  the  i n l e t   p o r t  

is  c losed  by  the  valve  member  and  both  supply  por ts   or  l i n e s  

are  connected  to  the  c o r r e s p o n d i n g   exhaust   por t ,   a  f i r s t   o p e r a t i v e  

p o s i t i o n   in  which  the  i n l e t   port   is  connected  to  one  of  t h e  

supply  p o r t s ,   the  c o r r e s p o n d i n g   exhaust   port   is  closed  and  t h e  

other   supply  port   is  connected  with  the  o ther   exhaust   port  a n d  

a  second  o p e r a t i v e   p o s i t i o n   in  which  the  i n l e t   port  i s  

connected  to  said  o ther   supply  por t ,   said  o ther   exhaust  p o r t  

is  closed  and  said  one  supply  port  and  said  one  exhaust  p o r t  

are  connected  t o g e t h e r .  

Each  r e s t r i c t o r   may  be  connected  to  a  r e s p e c t i v e   r e s e r v o i r ,   s a i d  

r e s p e c t i v e   r e s t r i c t o r   and  r e s e r v o i r   being  connected  by  a 

r e s p e c t i v e   supply  l i ne   to  one  or  o ther   end  of  said  p r e s s u r e -  

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

The  i n v e n t i o n   a lso  i nc ludes   the  combinat ion  of  a  s e rvo-va lve   a s  

set  out  in  e i t h e r   of  the  two  immediately  p reced ing   paragraphs  and 

the  a c t u a t o r ,   the  a c t u a t o r   being  a  power  f l u id   control   v a l v e  

having  a  valve  member  movable  between  two  o p e r a t i v e   p o s i t i o n s   by 

said  p r e s s u r e - r e s p o n s i v e   means,  the  l a t t e r   compris ing  a  p i s t o n  



movable  in  a  c y l i n d e r   to  which  said  supply  l i nes   are  c o n n e c t e d  

one  at  or  a d j a c e n t   each  end  of  the  c y l i n d e r   to  move  the  p i s t o n  

in  one  or  o ther   d i r e c t i o n   or  to  hold  it   in  a  neu t r a l   p o s i t i o n  

acco rd ing   to  the  p o s i t i o n   of  the  valve  member  of  the  s e r v o - v a l v e ,  

the  p i s ton   being  acted  upon  by  r e t u r n   spr ings   ac t ing   in  b o t h  

d i r e c t i o n s   in  o p p o s i t i o n   to  the  f l u i d   p ressure   de l ive red   to  t h e  

c y l i n d e r   through  the  r e s p e c t i v e   supply  l i n e s .  

The  a c t u a t o r   is  p r e f e r a b l y   a d d i t i o n a l l y   c o n t r o l l a b l e   by  a 

p e r s o n a l l y - o p e r a b l e   con t ro l   member.  For  example  by  a  m a n u a l l y -  

operable   con t ro l   member. 

By  way  of  example,  a  s e r v o - v a l v e   and  a c t u a t o r   for  c o n t r o l l i n g  

the  l eve l   of  the  skip  of  a  dumper  t ruck  to  mainta in   t h e  

c l e a r a n c e   with  the  ground  s u b s t a n t i a l l y   cons tan t   is  now  d e s c r i b e d  

with  r e f e r e n c e   to  the  accompanying  drawings,   in  w h i c h : -  

Figure  1  is  a  diagram  showing  a  side  e l e v a t i o n   of  the  dumper 

truck  and  p o s i t i o n   of  the  skip,   the  a c t u a t o r   for  c o n t r o l l i n g  

a  h y d r a u l i c   suspens ion   and  l e v e l l i n g   system  and  the  s e r v o - v a l v e ;  

Figure  2  is  a  side  view,  pa r t l y   in  s e c t i o n ,   to  a  l a rge r   sca le   o f  

the  a c t u a t o r   and  the  s e r v o - v a l v e ,   the  valve  member  of  the  l a t t e r  

being  shown  in  i t s   neu t r a l   p o s i t i o n ,   and 

Figures   3  a n d   r e s p e c t i v e l y   show  the  s e rvo -va lve   with  i t s   v a l v e  

member  in  each  of  i t s   two  o p e r a t i v e   p o s i t i o n s .  

Re fe r r ing   to  Figure  1,  the  dumper  t ruck  1  has  a  skip  2  which  i s  

supported  by  the  chas s i s   of  the  t ruck  at  3  by  a  l ink  4 and  by  a 

suspens ion   and  l e v e l l i n g   c y l i n d e r   5  at  6.  The  des i red   normal 

p o s i t i o n   of  the  skip  2  is  i n d i c a t e d   by  ful l   l i n e s .   High  and  low 

p o s i t i o n s   of  the  skip  2  are  i n d i c a t e d   in  broken  l ines   at  2A  and 

2E  r e s p e c t i v e l y .   The  purpose  of  the  s e rvo-va lve   and  a c t u a t o r  



prov ided   by  t h i s   i n v e n t i o n   is  to  main ta in   the  skip  in  i t s  

normal  p o s i t i o n   in  order   to  ma in ta in   s u b s t a n t i a l l y   c o n s t a n t  

the  c l e a r a n c e   X  with  the  ground  under  a l l   load  c o n d i t i o n s .  

However  momentary  f l u c t u a t i o n s   in  the  he igh t   of  the  s k i p  
r e l a t i v e   to  the  wheels  7  as  a  r e s u l t   of  the  dumper  t r u c k  

t r a v e l l i n g   over  uneven  ground  do  not  ma t t e r   and  so,  as  wi l l   be 

e x p l a i n e d ,   a  dwell  of  a p p r o x i m a t e l y   f ive  seconds  is  p r o v i d e d  

before   the  s e r v o - v a l v e   wi l l   commence  to  c o n t r o l   the  a c t u a t o r .  

The  a c t u a t o r   is  shown  at  8  and  is  a  f l u id   ope rab l e   c o n t r o l  

valve  having  a  spool  valve  member  9  operab le   by  a  manual  c o n t r o l  

l e v e r   10.  The  a c t u a t o r   is  connected  by  f l u i d   c o n t r o l   l i n e s   11 

to  the  su spens ion   and  l e v e l l i n g   c y l i n d e r   5.  This  par t   of  t h e  

a c t u a t o r   8,  the  l i n e s   11  and  the  c y l i n d e r   5  comprise  a  h y d r a u l i c  

s u s p e n s i o n   and  l e v e l l i n g   c i r c u i t   of  known  type.   Thus  t h e  

o p e r a t o r   can  move  the  spool  valve  9  by  means  of  the  l eve r   10  t o  

r a i s e   and  lower  the  skip  2 .  

In  accordance   with  the  i n v e n t i o n , s e r v o - v a l v e   12  is  mounted  on  t h e .  

c h a s s i s   of  the  dumper  t ruck  1.  T h e  s e r v o - v a l v e   12  has  a  r o t a r y  

valve  member  13  (shown  in  F igures   2-4)  having  an  o p e r a t i n g   arm 

14  which  is  connected  by  a  l i nk   15  to  the  skip  2  at  16.  Thus 

as  the  skip  2  r i s e s   and  f a l l s   the  arm  14  and  hence  the  v a l v e  

member  13  wil l   be  r c t a t e d   a n t i c l o c k w i s e   and  c lockwise   r e s p e c t i v e l y  

from  the  n e u t r a l   p o s i t i o n ,   shown  in  Figure  2,  which  the  v a l v e  

member  13  occupies   when  the  skip  2  is  in  i t s   normal  p o s i t i o n .  

The  s e r v o - v a l v e   12  is  connected  by  l i nes   17,  18  to  a  pa i r   of  p o r t s  

20,  21  in  a  con t ro l   c y l i n d e r   19  in  the  a c t u a t o r   8  c o n t a i n i n g   a  

p i s t o n   22  mounted  between  the  por t s   20,  21  in  the  c y l i n d e r   19. 

The  p i s t o n   22  is  mounted  on  the  spool  valve  9  of  the  a c t u a t o r   8 

or  an  e x t e n s i o n   of  the  spool  valve  so  tha t   as  the  p i s t o n   22  i s  

mcved  in  e i t h e r   d i r e c t i o n   by  the  s e r v o - v a l v e   12,  the  spool  v a l v e  

9  of  the  a c t u a t o r   8  wil l   be  moved  to  e f f e c t   a  l e v e l l i n g   c o r r e c t i o n  



by  the  c y l i n d e r   5  on  the  skip  2.  The  p i s ton   22  is  r e tu rned   t o  

the  n e u t r a l   p o s i t i o n   shown  in  Figure   2  a f t e r   each  c o r r e c t i o n  

movement,  or  manual  ad jus tmen t   by  the  l eve r   10,  by  a  sp r ing   23,  

24  p o s i t i o n e d   i n s i d e   the  c y l i n d e r   19  and  ac t ing   aga in s t   t h e  

p i s ton   22  in  the  r e t u r n   d i r e c t i o n .   The  p r e s s u r i s e d   f lu id   used  

in  the  s e r v o - v a l v e   c i r c u i t   and  in  the  c y l i n d e r   19  is  compressed  

a i r   but  could  be  o i l .  

The  s e r v o - v a l v e   12  comprises   a  block  having  five  p o r t s  

c i r c u m f e r e n t i a l l y - s p a c e d   a round  a   c y l i n d r i c a l   chamber  25 

c o n t a i n i n g   the  r o t a r y   valve  member  13.  The  five  por t s   are  an 

i n l e t   port   26  connected  to  a  source  of  compressed  a i r   ( s e e  

Figures   2-4) ,   a  pa i r   of  exhaust   po r t s   27,  28  pos i t i oned   one  each  

side  of  the  port   26  c i r c u m f e r e n t i a l l y   of  the  chamber  25,  and 

a  pair   of  supply  por t s   29,  30  p o s i t i o n e d   r e s p e c t i v e l y   be tween  

the  i n l e t   port   26  and  the  exhaust   por t s   27,  28.  The  e x h a u s t  

por ts   27,  28  communicate  with  a tmosphere .   The  supply  p o r t s  

29,  30  are  connected  by  ducts  31,  32  r e s p e c t i v e l y   to  r e s e r v o i r s  

33,  34  forced  in  the  block  of  the  s e r v o - v a l v e   12  and  then  to  t h e  

,  r e s p e c t i v e   l i n e s   17,  18.  The  r e s e r v o i r s   33  and  34  are  r e s p e c t i v e l y  

connected  by  ducts   37,  38  to  the  chamber  25.  Each  duct  31,  32 

con ta ins   a  f ixed  r e s t r i c t o r   or  o r i f i c e   35,  36  r e s p e c t i v e l y .   The 

purpose  of  the  r e s t r i c t o r s   35,  36  is  to  provide  the  a f o r e s a i d  

delay  in  r esponse   of  the  s e r v o - v a l v e   12  to  change  of  level   of  t h e  

skip  2.  The  delay  e f f e c t e d   by  the  r e s t r i c t o r s   35,  36  i s  

s u b s t a n t i a l l y   5  s e c o n d s .  

The  o p e r a t i o n   of  the  s e rvo -va lve   12  is  now  descr ibed  w i t h  

p a r t i c u l a r   r e f e r e n c e   to  Figures   2-4.  When  the  skip  2  is  in  i t s  

normal  p o s i t i o n   as  shown  in  fu l l   l i ne s   in  Figure  1,  the  arm  14 

of  the  s e r v o - v a l v e   12  holds  the  valve  member  13  in  the  n e u t r a l  

p o s i t i o n   as  shown  in  Figure  2.  In  th i s   pos i t i on ,   the  v a l v e  

member  13  c loses   the  i n l e t   port  26  and  each  exhaust  port  27 

and  28  communicates  through  the  r e s p e c t i v e   duct  37,  38  with  t h e  



r e s e r v o i r   33,  34.  Thus  both  the  r e s e r v o i r s   33,  34  are  a t  

exhaust   ( i . e .   a t m o s p h e r i c )   p r e s s u r e   and  so  the  spr ings   23,  24 

t o g e t h e r   r e tu rn   the  p i s t o n   22  and  thus  the  spool  valve  9  t o  

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

When  the  skip  2  moves  to  a  low  p o s i t i o n   2B,  the  arm  14  t u r n s  

the  valve  member  13  in  the  c lockwise   d i r e c t i o n ,   as  shown  i n  

Figure  3.  In  t h i s   p o s i t i o n   the  i n l e t   port   26  is  opened  and 

admits  compressed  a i r   i n to   the  par t   of  the  chamber  25  a d j a c e n t  

the  supply  port   29.  Air  f lows  through  the  r e s t r i c t o r   35  to  t h e  

r e s e r v o i r   33  which  is  c losed   to  exhaus t .   The  r e s e r v o i r   34  i s  

open  through  the  a d j a c e n t   p o r t i o n   of  the  chamber  25  to  t h e  

exhaust   port  28.  Af te r   a  de lay   of  s u b s t a n t i a l l y   5  s e c o n d s  

produced  by  the  r e s t r i c t o r   35,  the  r e s e r v o i r   33  provides   s u f f i c i e n t  

p re s su re   to  be  t r a n s m i t t e d   th rough  the  l ine   17  to  push  t h e  

pis ton  22  to  the  l e f t ,   as  viewed  in  Figure  2,  and  so  t h e  

a c t u a t o r   8  wi l l   t r a n s m i t   p r e s s u r e   to  the  c y l i n d e r   5  to  r a i s e  

the  skip  2.  S i m u l t a n e o u s l y   on  movement  of  the  p is ton   22  to  t h e  

l e f t ,   a i r   will   be  exhaus ted   from  the  l e f t - h a n d   end  of  t h e  

c y l i n d e r   19,  through  the  l i n e   18,  the  r e s e r v o i r   34  and  t h e  

exhaust   port  28  to  a tmosphe re .   When  the  skip  2  has  been 

re tu rned   to  i t s   normal  p o s i t i o n ,   the  valve  member  13  wi l l   have  

been  turned  a n t i c l o c k w i s e   to  the  n e u t r a l   p o s i t i o n   shown  in  

Figure  2,  the  r e s e r v o i r  3 3   w i l l   be  r ap id ly   exhausted  and  t h e  

p i s ton   22  and  the  spool  va lve   9  wi l l   r e t u rn   to  and  be  held  i n  

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

When  the  skip  2  moves  to  a  high  p o s i t i o n   2A,  the  arm  14  t u r n s  

the  valve  member  13  in  the  a n t i c l o c k w i s e   d i r e c t i o n ,   as  shown 

in  Figure  4.  In  t h i s   p o s i t i o n ,   the  i n l e t   port  26  is  opened  and 

admi t s  compressed   a i r   i n to   the  par t   of  the  chamber  25  a d j a c e n t  

the  supply  port   30.  Air  f lows  through  the  r e s t r i c t o r   36  to  t h e  

r e s e r v o i r   34  which  is  c losed   to  exhaus t .   The  r e s e r v o i r   33  i s  

open  through  the  a d j a c e n t   p o r t i o n   of  the  chamber  25  to  the  e x h a u s t  



port  27.  After   a  delay  of  s u b s t a n t i a l l y   5  seconds  produced  by 

the  r e s t r i c t o r   36,  the  r e s e r v o i r   34  provides  s u f f i c i e n t   p r e s s u r e   to  be 

t r a n s m i t t e d   through  the  l i ne   18  to  push  the  p is ton  22  to  the  r i g h t ,  

as  viewed  in  Figure  2,  and  so  the  a c t u a t o r   8  wil l   t r a n s m i t   p r e s s u r e  

to  the  c y l i n d e r   5  to  lower  the  skip  2.  S imul taneous ly   on  movement  o f  

the  p is ton   22  to  the  r i g h t ,   a i r   wi l l   be  exhausted  from  the  r i g h t - h a n d  

end  of  the  c y l i n d e r   19,  through  the  l ine   17,  the  r e s e r v o i r   33  and  t h e  

exhaust  port   27  to  a tmosphe re .   When  the  skip  2  has  been  r e t u r n e d  

to  i t s   normal  p o s i t i o n ,   the  valve  member  13  will   have  turned  c l o c k w i s e  

to  the  n e u t r a l   p o s i t i o n   shown  in  Figure  2,  the  r e s e r v o i r   34  w i l l  

be  r ap id ly   exhaus ted ,   and  the  p i s t o n   22  and  the  spool  valve  9  wil l   be  

held  in  t h e i r   n e u t r a l   p o s i t i o n s   as  a l ready  d e s c r i b e d .  

One  advantage  of  the  s e r v o - v a l v e   12  is  tha t   the  valve  member  can  be  

sealed  wi thin   the  b lock,   t h a t   is  except  for  the  p r o v i s i o n   of  the  p o r t s .  

One  way  in  which  the  s e a l i n g   of  the  valve  member  can be  e f f e c t e d   is  t o  

use  a  f l o a t i n g   s leeve   between  the  valve  member  and  the  block,  t h e  

sleeve  being  sealed  w i th in   the  block  by  e l a s t i c a l l y   deformable   s e a l s ,  

such  as  0 - r i n g s ,   but  t he re   being  no  seals   between  the  valve  member 

and  the  f l o a t i n g   s l e e v e .  

Another  advantage  is  t ha t   the  ducts   37,  38  provide  a  f r e e - f l o w  

by-pass  of  the  r e s p e c t i v e   r e s t r i c t o r s   35,  36  from  the  r e s e r v o i r s  

33,  34  on  exhaust ,   w i thou t   the  need  for  a  b a l l  o r   o ther   n o n -  

re tu rn   valve  in  p a r a l l e l   with  the  r e s p e c t i v e   r e s t r i c t o r .  

Although  the  i l l u s t r a t e d   and  desc r ibed   example  of  s e r v o - v a l v e  

is  appl ied   to  the  c o n t r o l l i n g   of  the  level  of  a  dumper  t ruck  skip ,   i t  

may  be  used  in  may  o ther   a p p l i c a t i o n s   both  as  a  means  o f  

r e s t o r i n g   a  part   to  a  datum  p o s i t i o n   from  one  d i r e c t i o n   only  o r  

from  two  oppos i te   d i r e c t i o n s ,   one  on  each  side  of  the  datum 

p o s i t i o n .  

The  s e rvo -va lve   may  be  used  to  con t ro l   an  a c tua to r   a u t o m a t i c a l l y  

with  or  wi thout   the  p r o v i s i o n   of  manual  control   of  the  a c t u a t o r .  



1.  A  s e r v o - v a l v e   for  o p e r a t i n g   a  f l u i d - o p e r a b l e   a c t u a t o r ,  
the  s e r v o - v a l v e   having  a  valve  member  movable  from  an 

i n i t i a l   p o s i t i o n   in  response  to  a  change  of  p o s i t i o n   from 

a  datum  p o s i t i o n   of  a  par t   to  be  moved  by  the  a c t u a t o r ,  

c h a r a c t e r i s e d   in  tha t   the  s e r v o - v a l v e   a lso  i nc ludes   means 

for  c r e a t i n g   a  time  delay  from  the  commencement  of  s a i d  

movement  of  the  valve  member  from  said  i n i t i a l   p o s i t i o n  

and  to  apply  a  c o r r e c t i n g   movement  to  said  a c t u a t o r   a t  

the  end  of  said  time  delay,   thereby   to  r e tu rn   said  p a r t  

to  said  datum  p o s i t i o n   and  the  valve  member  to  s a i d  

i n i t i a l   p o s i t i o n .  

2.  A  s e r v o - v a l v e   as  claimed  in  Claim  1  in  which  the  v a l v e  

member  (13)  is  movable  in  e i t h e r   of  two  oppos i te   s e n s e s  

from  said  i n i t i a l   p o s i t i o n   in  response   to  a  c o r r e s p o n d i n g  

change  of  p o s i t i o n   in  one  or  o t h e r  o f   a  p a i r   of  o p p o s i t e  

senses   from  said  datum  p o s i t i o n   of  the  par t   to  be  moved 

by  said  a c t u a t o r .  

3.  A  s e r v o - v a l v e   as  claimed  in  Claim  2  in  which  the  v a l v e  

member  (13)  is  r o t a t a b l e   wi th in   a  c y l i n d e r   (25)  h a v i n g  

a  p r e s s u r i s e d   f lu id   i n l e t   port   (26),  a  pa i r   of  s u p p l y  

por t s   (29,  30)  each  l e a d i n g   through  a  supply  l ine   (31,  32) 

via  a  flow  r e s t r i c t o r   (35,  36)  to  one  or  other   side  o f  

p r e s s u r e - r e s p o n s i v e   means  (22)  c o n t r o l l i n g   the  a c t u a t o r  

(8)  and  spaced  apar t   c i r c u m f e r e n t i a l l y   of  the  c y l i n d e r  

(25)  at  r e s p e c t i v e   s ides   of  the  i n l e t   port  (26)  and  a 

pa i r   of  exhaust   por t s   (27,  28)  spaced  apar t   c i r c u m f e r e n t i a l l y  
of  the  c y l i n d e r   (25)  at  r e s p e c t i v e   s ides  of  the  i n l e t   p o r t  

(26),  whereby  the  valve  member  (13)  has  three  p o s i t i o n s ,  

namely  a  n e u t r a l   p o s i t i o n   in  which  the  i n l e t   port  (26) 

is  c losed  by  the  valve  member  (13)  and  both  supply  p o r t s  

(29,  30)  or  l i n e s   are  connected  to  the  c o r r e s p o n d i n g  



exhaust  port   (27,  28),  a  f i r s t   o p e r a t i v e   pos i t ion   i n  

which  the  i n l e t   port  (26)  is  connected  to  one  of  t h e  

supply  por t s   (29,  30),  the  c o r r e s p o n d i n g   exhaust  p o r t  

(27,  28)  is  closed  and  the  o ther   supply  port  (30,  29) 

is  connected  with  the  o ther   exhaust   port  (28,  27)  and  a 

second  o p e r a t i v e   p o s i t i o n   in  which  the  i n l e t   port  (26)  i s  

connected  to  said  other   supply  port   (30,  29),  said  o t h e r  

exhaust  port   (28,  27)  is  c losed  and  said  one  supply  p o r t  

(29,  30)  and  said  one  exhaust   port   (27,  28)  are  c o n n e c t e d  

t o g e t h e r .  

4.  A  s e r v o - v a l v e   as  claimed  in  Claim  3  in  which  each 

r e s t r i c t o r   (35,  36)  is  connected  to  a  r e s p e c t i v e  

r e s e r v o i r   (33,  34),  said  r e s p e c t i v e   r e s t r i c t o r   (35,  36) 

and  r e s e r v o i r   (33,  34)  being  connected  by  a  r e s p e c t i v e  

supply  l ine   (17,  18)  to  one  or  o ther   end  of  said  p r e s s u r e -  

r e spons ive   means  (22)  c o n t r o l l i n g   the  a c tua to r   ( 8 ) .  

5.  The  combinat ion  of  a  s e r v o - v a l v e   (12)  as  claimed  i n  

Claim  3  or  4  and  said  a c t u a t o r   (8),  said  a c tua to r   (8) 

being  a  power  f lu id   con t ro l   valve  having  a  valve  member 

movable  between  two  o p e r a t i v e   p o s i t i o n s   by  said  p r e s s u r e -  

r e spons ive   means,  the  l a t t e r   compr i s ing   a  p is ton  (22) 

movable  in  a  cy l inde r   (19)  to  which  said  supply  l i n e s  

(17,  18)  are  connected  one  at  or  ad j acen t   each  end  o f  

the  cy l i nde r   (19)  to  move  the  p i s ton   (22)  in  one  o r  
other  d i r e c t i o n   or  to  hold  it   in  a  neu t r a l   p o s i t i o n  

according  to  the  p o s i t i o n   of  the  valve  member  (13)  o f  

the  s e rvo -va lve   (12),  the  p i s ton   (22)  being  acted  upon 

by  r e tu rn   spr ings   (23,  24)  a c t i n g   in  both  d i r e c t i o n s   i n  

oppos i t ion   to  the  f lu id   p r e s s u r e   d e l i v e r e d   to  t h e  

cy l inde r   (19)  through  the  r e s p e c t i v e   supply  l i nes   (17,  18) .  



6.  The  combinat ion  as  claimed  in  Claim  5  in  which  t h e  

a c t u a t o r   (8)  is  a d d i t i o n a l l y   c o n t r o l l a b l e   by  a  p e r s o n a l l y -  

ope rab le   con t ro l   member  ( 1 0 ) .  

7.  The  combinat ion  as  claimed  in  Claim  5  or  6  in  which  t h e  

a c t u a t o r   (8)  is  connected  to  supply  power  f l u i d   to  one 

or  o ther   end  of  a  f l u i d - o p e r a b l e   device   (5)  which  is  t o  

be  main ta ined   in  said  datum  p o s i t i o n   by  a p p l y i n g  

c o r r e c t i o n a l   movement  to  said  a c t u a t o r   (8)  under  t h e  

c o n t r o l   of  said  s e r v o - v a l v e   ( 1 2 ) .  

8.  The  combinat ion  as  claimed  in  Claim  7  in  which  the  f l u i d -  

ope rab le   device  (5)  ac t s   on  the  body  (2)  of  a  v e h i c l e  

of  which  the  l eve l   is  to  be  ma in ta ined   to  main ta in   i t s  

c l e a r a n c e   with  the  ground  s u b s t a n t i a l l y   c o n s t a n t .  

9.  The  combinat ion  as  claimed  in  Claim  8  in  which  t h e  

v e h i c l e   is  a  dumper  t ruck   and  said  body  (2)  is  t h e  

skip  of  the  dumper  t r u c k .  
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