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Actuator  for  transmission  of  a  rectilinear  motion  to  a  rotating  motion. 

  The  linear  force  from  a  working  cylinder  is  transformed  to 
a  rotary  movement  through  a  stud  and  fork  sliding  mechanism 
which  is  characterized  by  the  utilization  of  a  driving  pin  (7)  di- 
rectly  connected  into  a  reciprocating  plunger  piston  (5),  a 
housing  (1)  for  the  piston  (5)  and  an  adapter  member  (2),  with 
sideways  directed  channels  of  larger  diameter  than  piston  (5) 
with  connected  driving  pin,  that  the  channels  are  surrounding 
the  corresponding  driving  cylinder  (3),  and  that  a  sleeve  (6)  is 
provided  at  the  inner  end  of  the  cylinder.  The  sleever  (6)  is  sup- 
ported  by  the  walls  of  the  housing  and  is  held  in  position  of  a 
corresponding  cylinder,  this  sleeve  providing  gliding  support 
of  the  piston  (5). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  mechanism  for   t r a n s m i s s i o n  
of  a  r e c t i l i n e a r   mot ion   to  a  r o t a t i n g   mo t ion ,   e s p e c i a l l y   a  
h y d r a u l i c   or  p n e u m a t i c   a c t u a t o r   to  o p e r a t e   v a l v e s   e t c .  

The  a c t u a t o r   is  of  t h a t   t ype   where  the  r e c t i l i n e a r   power  from  a  
work ing   c y l i n d e r   is  t r a n s m i t t e d   to  a  r o t a t i n g   mot ion   by  m e a n s  
of  a  p i n -   and  fo rk   in  s l i d i n g   e n g a g e m e n t ,   the  s o - c a l l e d  
" S c o t c h - Y o k e "   mechan ism.   Such  a  c o n s t r u c t i o n   w i l l   p r o v i d e   a n  
i n c r e a s i n g   t o r q u e   near   i t s   end  p o s i t i o n s ,   and  i t s   cu rve   o f  

moments  w i l l   be  q u i t e   near   a  t y p i c a l   curve   of  moments  fo r   a  
f l a p -   or  b u t t e r f l y   va lve   or  b a l l   v a l v e .  

P r e v i o u s l y   is  known  an  a c t u a t o r   of  t h i s   type   of  very   r o b u s t   a n d  

r i g i d   c o n s t r u c t i o n ,   so  t h a t   s l i d i n g   a n d / o r   b a c k l a s h   m o t i o n s   i n  

c o n n e c t i o n   wi th   the  t r a n s m i s s o n   and  power  and  m o t i o n s   can  b e  
a v o i d e d .   The  a c t u a t o r   is  a l s o   very   d e p e n d a b l e   and  has  b e e n  

e s p e c i a l l y   s u i t e d   for   o p e r a t i n g   big  and  heavy  f l a p   v a l v e s ,  
where  h igh   o p e r a t i n g   f o r c e s   and  a  l i q u i d   t i g h t   c l o s u r e   w i l l   b e  
demanded.   This  v a l v e   a c t u a t o r   is  d e s c r i b e d   in  more  d e t a i l   in  US 

p a t e n t   No.  3 , 5 0 7 , 1 9 2 .  

However,   a  c o n s i d e r a b l e   d i s a d v a n t a g e   wi th   the  above  m e n t i o n e d  
a c t u a t o r   has  been  i t s   c o m p l e x i t y ,   h e a v i n e s s   and  m a t e r i a l -  

consuming   c o n s t r u c t i o n .   This   makes  the   c o n s t r u c t i o n   more  
e x p e n s i v e   and  the  a s s e m b l y   t i m e - c o n s u m i n g .  

Thus,  the   c o n s t r u c t i o n   c o n s i s t s   of  a  T - fo rmed   h o u s i n g   w i t h  

two  open  ends ,   a  p l u n g e r   p i s t o n   which  is  s l i d a b l e   a r r a n g e d   i n  
the  h o u s i n g   be tween   two  a x i a l l y   s e p a r a t e d   c y l i n d e r s   which  a r e  



s e c u r e l y   b o l t e d   to   the   e n d p i e c e s   of  the   h o u s i n g   and  form  a n  
i n t e g r a t e d   p a r t   of  t h i s .  

A  d o u b l e - a c t i n g   p i s t o n   is  s l i d a b l e   a r r a n g e d   i  t he   h o u s i n g   a n d  
is   s u p p o r t e d   by  p a r a l l e l   b e a r i n g s   a r r a n g e d   in  t he   open  ends  o f  

the   h o u s i n g .   For  t r a n s m i s s i o n   of  the   c y l i n d e r ' s   l i n e a r   m o t i o n  

to  a  r o t a t i n g   mot ion   is  p r o v i d e d ,   a  s p e c i a l l y   d e s i g n e d   s p a c e r  
member  wich  has  a  t h r o u g h - g o i n g   p in   p r o j e c t i n g   from  bo th   s i d e s .  

The  s p a c e r   member  is  f a s t e n e d   to  the   i n t e r m e d i a t e   f r e e   p i e c e   o f  
the   p i s t o n   by  means  of  two  s c r e w s .   The  p in   on  the  s p a c e r   member 

is   s l i d a b l y   engaged   w i t h i n   the   l o n g i t u d i n a l   r e c e s s e s   of  a  
d o u b l e   f o r k e d   l e v e r   arm  or  a d a p t e r .   Thus,  t h i s   s p a c e r   member  

was  c o n s i d e r e d   n e c e s s a r y   to  p o s i t i o n   the   a d a p t e r   in  t h e  

a c t u a t o r .   To  o b t a i n   a  s t e a d y   m o u n t i n g   of  the   a d a p t e r ,   i t   i s  

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

o u t e r   p o s i t i o n s   of  the   r o t a t i n g   movement  must  f u r t h e r   be  f i x e d  

or  d e f i n e d   by  means  of  s p e c i a l   a b u t m e n t s   a r r a n g e d   i n s i d e   t h e  
v a l v e   h o u s i n g .  

I t   i s   the   o b j e c t   of  the   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  new  a n d  

i m p r o v e d   a c t u a t o r ,   c o n s i s t i n g   of  fewer   c o n s t r u c t i o n   p a r t s   a n d  
of  a  more  s i m p l e   c o n s t r u c t i o n   w i t h o u t   a  r e d u c t o n   of  the   r e l i a -  

b i l i t y   and  w i t h   improved   s t e a d i n e s s   and  b e n d i n g   r i g i d i t y   a l s o  
when  h i g h   o p e r a t i n g   f o r c e s   are  e m p l o y e d .  

A  f u r t h e r   o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e   a  c o n s t r u c t i o n  

or  d e s i g n   which   to  an  e s s e n t i a l   d e g r e e   s i m p l i f i e s   t he   a s s e m b -  
l i n g   and  a d j u s t i n g   of  the   a c t u a t o r ,   and  where  i t   is  u n n e c e s s a r y  
to  make  use  of  the   v a l v e   s p i n d l e   to  c o m p l e t e   the  moun t ing   a n d  

a d j u s t m e n t   of  the   a c t u a t o r .  

F i n a l l y ,   i t   is  an  o b j e c t   of  the   i n v e n t i o n   to  p r o v i d e   a  c o n -  
s t r u c t i o n   w h i c h  -   w i t h o u t   changes   in  the   e s s e n t i a l   f e a t u r e s   o f  
the   c o n s t r u c t i o n  -   e a s i l y   can  be  t r a n s f o r m e d   i n t o   a  d o u b l e -  

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

A c c o r d i n g   to  the   i n v e n t i o n   t h i s   can  be  o b t a i n e d   by  means  of  a  
c o n s t r u c t i o n   c h a r a c t e r i z e d   by  the   s p e c i a l   f e a t u r e s   c i t e d   i n  
the   s u b s e q u e n t   p a t e n t   c l a i m s ,   i n c l u d i n g   the  main  c l a i m   and  t h e  

s u p p o r t i n g   sub  c l a i m s .  



The  p r e f e r r e d   embodimen t s   of  an  a c t u a t o r   r e l a t i n g   to  the  i n v e n -  

t i o n   w i l l   be  f u r t h e r   d e s c r i b e d   r e f e r r i n g   to  the  e n c l o s e d  

d r a w i n g s ,   w h e r e ;  

F ig .   1  shows  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  a  d o u b l e - a c t i n g  
a c t u a t o r .   S e c t i o n a l   p l a n e s   B-B  and  C-C  are   used  so  t h a t  
the  most  i m p o r t a n t   f u n c t i o n a l   p a r t s   of  the   m e c h a n i s m  

are   s h o w n .  

Fig .   2  shows  a  s e c t i o n a l v i e w   a long   the  p l a n e   A-A  on  F ig .   1 .  

Fig .   3  shows  an  a c t u a t o r   seen  from  the   top ,   i . e .   from  t h a t  
s ide   which  is  t u r n e d   away  from  the   v a l v e .  

Fig .   4  shows  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  a  s i n g l e - a c t i n g  
a c t u a t o r .  

On  the  d r a w i n g s   i n d i c a t e s   1  the  h o u s i n g   of  the  mechanism,   on  
which  h o u s i n g   is  mounted  two  h y d r a u l i c   c y l i n d e r s   3,  in  w h i c h  

c y l i n d e r s   a  p i s t o n   in  the  form  of  a  d o u b l e - e n d e d   p l u n g e r   p i s t o n  
5  runs   back  and  f o r t h   s l i d e a b l y   mounted  on  two  b e a r i n g s   6.  The 

b e a r i n g s   are  p l a c e d   a g a i n s t   the   i n n e r   ends  of  the   c y l i n d e r s   3 
and  be tween   the  b e a r i n g s   6  and  the  i n n e r   room  of  the   h o u s i n g  

are  p r o v i d e d   g a s k e t s   14.  Between  the   p l u n g e r   and  the  i n n e r  

c y l i n d e r   wa l l   is  a  sma l l   c l e a r a n c e   or  g a p .  

In  the  m idd l e ,   f r e e   p a r t   of  the   p l u n g e r   p i s t o n   is  a r r a n g e d   a  
t h r o u g h - g o i n g   pin  7 .  

The  d o u b l e - a c t i n g   a c t u a t o r   is  shown  in  d e t a i l   on  F ig .   1 .  

The  h o u s i n g   1  l e a d s   i n t o   two  l a t e r a l   d i r e c t e d ,   open  c h a n n e l s .  
The  main  room  has  o p e n i n g s   on  the  top  and  at  the   u n d e r s i d e .   T h e  
u n d e r s i d e   is  i n t e n d e d   to  be  d i r e c t l y   c o n n e c t e d   to  the  top  o r  
head  f l a n g e   of  the   v a l v e .   For  t h i s   p u r p o s e   the  v a l v e   s p i n d l e  

runs  d i r e c t l y   i n t o   the  bore   of  the   a d a p t e r   member  and  the  b o r e  
is  p r o v i d e d   wi th   key  s e a t s .  



The  a d a p t e r   member  2  is  s u p p l i e d   w i th   a  p r o t r u d i n g   f l a n g e   o n  
the   s i d e   f a c i n g   the   top  of  t he   a c t u a t o r   h o u s i n g .   The  p a r t   w h i c h  
is  f a c i n g   a g a i n s t   the   u n d e r s i d e   of  the   h o u s i n g   is  p r o v i d e d   w i t h  

s t e p p e d   p a r t s   or  s h o u l d e r s   which  bea r   a g a i n s t   c o r r e s p o n d i n g  
p r o t r u d i n g   p a r t s   or  edge  f l a n g e s   in  the   w a l l   of  the   h o u s i n g .   I n  
a d d i t i o n   a  g r o o v e   is  p r o v i d e d   to  accommodate   an  " O - r i n g "   19 
wich  s e c u r e s   t i g h t e n i n g   a g a i n s t   the   u n d e r s i d e   of  the   h o u s i n g .  

On  the  top  or  o v e r s i d e   of  the   h o u s i n g   is  p l a c e d   a  l i d   4  w h i c h  
is  f a s t e n e d   by  means  of  sc rews   or  b o l t s ,   and  which  keep  t h e  

a d a p t e r   member  f l a n g e   in  p o s i t i o n   a g a i n s t   a  s c h o u l d e r   in  t h e  
b o t t o m   of  t he   h o u s i n g .   For  t i g h t e n i n g   a re   used  " O - r i n g s "   15 

and  1 6 .  

The  a d a p t e r   member  is  thus   mounted  and  s u p p o r t e d   in  b o t h   e n d s ,  
w i t h o u t   use  of  f u r t h e r   s u p p o r t i n g   p a r t s .  

The  a d a p t e r   member  2  is  f u r t h e r   p r o v i d e d   wi th   a  doub l e   f o r k e d  
l e v e r   arm,  each  arm  h a v i n g   a  l o n g i t u d i n a l   gap  or  o p e n i n g   w h i c h  
i s   in  mesh  w i t h   the   t h r o u g h - g o i n g   p in   in  the   c e n t r a L   p a r t   o f  

the   p i s t o n .  

The  two  fo rk   arms  a re   s u p p l i e d   w i t h   s p e c i a l   ea r s   or  lugs   w h i c h  

c o - o p e r a t e   w i t h   a d j u s t a b l e   s top   sc rews   20.  The reby   is  o b t a i n e d  

an  a d j u s t a b l e   d e f l e c t i o n   of  the   r o t a t i n g   m o t i o n .   The  p i s t o n  
c y l i n d e r s   3  a re   s u p p l i e d   w i th   e x t e r n a l   t h r e a d s   for   s c r e w i n g  
i n t o   the   l a t e r a l   d i r e c t e d   open  c h a n n e l s   of  the   h o u s i n g .   F u r t h e r  
t h e r e   a re   " O - r i n g s "   17  and  18  to  s e c u r e   t i g h t e n i n g   b e t w e e n   t h e  

h o u s i n g   and  the   c y l i n d e r s .  

As  i t   w i l l   be  seen  from  the   d r a w i n g s ,   the   c h a n n e l s   in  t h e  

h o u s i n g   have   a  c o n s i d e r a b l y   l a r g e r   d i a m e t e r   t han   the   d i a m e t e r  

of  t he   r e c i p r o c a t i n g   p i s t o n   5,  as  w e l l   as  the   i n n e r   d i a m e t e r   o f  
the   c o r r e s p o n d i n g   c y l i n d e r   3.  The  p i s t o n   is  s l i d a b l y   mounted  i n  

a  s p e c i a l   s l e e v e   or  s u p p o r t i n g   b e a r i n g   6  which  has  n u m e r o u s  
f u n c t i o n s .   I t   is  s u p p o r t e d   a g a i n s t   a  low  i n n e r   s h o u l d e r   f o r m e d  

i n t e r n a l l y   in  t he   l a t e r a l   d i r e c t e d   open  c h a n n e l s   of  the   h o u s i n g .  



And  a  g a s k e t   14  c o - o p e r a t i n g   wi th   an  " O - r i n g "   18,  p r o v i d e s   t h e  

t i g h t e n i n g   or  s e a l i n g   a g a i n s t   the   s l e e v e   6  as  we l l   as  a g a i n s t  
the  c y l i n d e r   wa l l   when  the  whole  u n i t   is  s q u e e z e d   t o g e t h e r   i n  

p o s i t i o n   when  the  t h r e a d e d   c y l i n d e r s   3  are  f a s t e n e d .  

The  s i de   of  the   s l e e v e   6,  which  is  f a c i n g   the  i n n e r   s i d e   of  t h e  

h o u s i n g ,   s e r v e s   as  a  s top   or  a b u t m e n t   for   the  a d a p t e r   m e m b e r ' s  

l a r g e s t   a l l o w e d   d e f l e c t i o n .   This  w i l l   p r o v i d e   a  r o t a t i n g   d e -  
f l e c t i o n   of  abou t   9 4 ° .  

F u r t h e r   the   s l e e v e   is  p r o v i d e d   wi th   a  t h r o u g h - g o i n g   c h a n n e l  
wi th   the   f o l l o w i n g   f u n c t i o n s :  

For  a  d o u b l e - a c t i n g   a c t u a t o r ;   d r a i n i n g   of  the  back  of  t h e  

g a s k e t   14.  For  a  s i n g l e - a c t i n g   a c t u a t o r ;   d r a i n i n g   of  the  r i n g  
chamber  which  is  formed  b e h i n d   the  p i s t o n   8  (F ig .   4)  r e s u l t i n g  
from  the  f a c t   t h a t   the   s i n g l e - a c t i n g   a c t u a t o r   is  p r o v i d e d   w i t h  

an  e n l a r g e d   p i s t o n .  

While  a  d o u b l e - a c t i n g   a c t u a t o r   is  shown  on  F ig .   1,  2,  and  3 ,  

F ig .   4  shows  an  embodiment   of  a  s i n g l e - a c t i n g   a c t u a t o r .  

On  F ig .   4  is  shown  a  s p r i n g   h o u s i n g   12  w i t h   an  end  f l a n g e   10 
sc rewed   t i g h t l y   a g a i n s t   the   one  open  end  c h a n n e l   of  t h e  

h o u s i n g .   A  h e l i c a l   s p r i n g   13  b e a r s   a g a i n s t   a  s p r i n g   p l a t e   11 
wi th   an  open  bore   or  c h a n n e l   which  e n c l o s e s   the  end  of  t h e  

p i s t o n   5.  The  s l e e v e   6  has  a  c h a n n e l   which  p r o v i d e s   open  c o n -  
n e c t i o n   be tween   the  s p r i n g   h o u s i n g   and  the   a c t u a t o r   h o u s i n g .  
In  o r d e r   to  c o m p e n s a t e   the   i n c r e a s e d   c o u n t e r p r e s s u r e   which  i s  
due  to  the  s p r i n g   load ,   the   c y l i n d e r   3  is  expanded   i n t e r n a l l y  
and  s u p p l i e d   wi th   an  e n l a r g e d   p i s t o n   8  which  c o - o p e r a t e   wi th   a n  
i n t e r n a l   c y l i n d e r   s l e e v e   9,  and  is  s u p p l i e d   wi th   a  g a s k e t   1 4 .  
For  t i g h t e n i n g   are  used  " O - r i n g s "   17,  18  and  19.  However,   t h e  
mode  of  o p e r a t i o n   s h o u l d   c l e a r l y   be  seen  from  the  d r a w i n g .  
The  expanded   t h r e a d e d   end  p a r t   of  the   h o u s i n g   is  a l s o   h e r e   o f  

s p e c i a l   a d v a n t a g e   a l l o w i n g   a  ve ry   s imp le   a s s e m b l y   of  s p r i n g  
h o u s i n g   ( j u s t   the   same  method  of  a s s e m b l i n g   as  for   an  a s s e m b l y  
of  a  c y l i n d e r   to  the  a c t u a t o r   h o u s i n g ) .  



The  e s s e n t i a l   a d v a n t a g e   of  the   c o n s t r u c t i o n   is  i t s   s i m p l e n e s s  
combined   w i th   d e p e n d a b i l i t y   and  s t a b i l i t y .   The  number  of  c o n -  
s t r u c t i o n   p a r t s   are   r e d u c e d   a t   the   same  t ime  as  the  t o t a l  

w e i g h t   and  m a t e r i a l   c o n s u m p t i o n   is  r e d u c e d .  

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

a s s e m b l e d   u n i t .   I t   does  not   base   i t s   f u n c t i o n   and  s t e a d i n e s s   on  
the   m o u n t i n g   and  s u p p o r t   of  a  v a l v e   s p i n d l e .   Hereby  t h e  

a c t u a t o r   w i l l   t r a n s f e r   i t s   t o r q u e   a l o n e   to   the  v a l v e   s p i n d l e .  

The  a s s e m b l i n g   of  the   a c t u a t o r   mechan ism  is  a l s o   c o n s i d e r a b l y  

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

The  a d a p t e r   member  is  p l a c e d   i n t o   the   h o u s i n g   from  the   t o p  
s i d e .   The  p i s t o n   w i th   the   t h r o u g h - g o i n g   b o l t   can  be  i n t r o d u c e d  
s i d e -   ways.   The  p i s t o n   s l e e v e s   a re   p l a c e d   in  p o s i t i o n   and  t h e i r  

mutu-   a l l y   p o s i t i o n   w i l l   be  d e t e r m i n e d   when  the   end  p i e c e s ,  
i . e .   t he   t h r e a d e d   c y l i n d e r s ,   a re   f a s t e n e d   in  end  p o s i t i o n .  
F i n a l l y ,   t h e   l i d   4  is  f a s t e n e d   w i th   sc rews   on  the   top  s i d e   o f  
the   h o u s i n g .   This   d e s i g n   has  r e d u c e d   the   a s s e m b l y   t ime  w i t h  

more  t han   f i f t y   per  c e n t   compared  w i t h   t he   c o n v e n t i o n a l  

a s s e m b l i n g   of  the   a c t u a t o r   d e s i g n   d e s c r i b e d   above  as  p r i o r   a r t .  

The  a c t u a t o r s   are   c o n s t r u c t e d   in  a c c o r d a n c e   wi th   I S O - s t a n d a r d ,  
t h i s   w i t h   r e g a r d   to  the   t o r q u e   or  momentum  s p e c i f i e d   as  w e l l   a s  
t he   s p e c i f i c a t i o n s   c o n c e r n i n g   the  v a l v e   c o n n e c t i n g   f l a n g e   a n d  

s p i n d l e   s i z e s .   In  a d d i t i o n ,   t he   d e s i g n   t a k e s   s p e c i a l   c a re   t o  
o b t a i n   a  s i m p l e   a s s e m b l i n g   on  the  v a l v e ,   and  f u r t h e r m o r e   t o  
o b t a i n   q u i c k   and  s i m p l e   s e r v i c e   w i t h o u t   use  of  s p e c i a l   t o o l s .  

The  c o n s t r u c t i o n   is  ve ry   r o b u s t   and  the   a c t u a t o r s   can  be  u s e d  
immersed   in  t a n k s   w i t h o u t   m o d i f i c a t i o n s .  

The  new  a c t u a t o r   is  d e l i v e r e d   w i th   a d j u s t a b l e   s t r o k e  
(900  - 2 ° )   in  bo th   end  p o s i t i o n s ,   or  w i th   m e c a n i c a l  

l o c k i n g   of  t he   r o t a t i n g   mot ion   in  the   end  p o s i t i o n s .  



The  a c t u a t o r   has  b u i l t   in  l o c a l   c o n t i n o u s   i n d i c a t i o n ,   a n d  
d i f f e r e n t   t y p e s   of  e l e c t r i c a l   p o s i t i o n   i n d i c a t o r   means  can  b e  
i n c l u d e d   a d d i t i o n a l l y .  

Manual  o p e r a t i o n / e m e r g e n c y   o p e r a t i o n   is  p e r f o r m e d   by  means  of  a  
hand  pump.  The  a c t u a t o r s   can  be  e q u i p p e d   wi th   a  s p e c i a l l y   a d -  

j u s t e d   b l o c k   u n i t   wi th   p r e s s u r e - c o n t r o l l e d   v a l v e s   and  s p e e d  
c o u p l i n g s   for   c o n n e c t i n g   of  a  c o n v e n t i o n a l   p e r m a n e n t l y   m o u n t e d  
hand  pump.  S m a l l e r   a c t u a t o r   s i z e s   can  a l t e r n a t i v e l y   b e  

e q u i p p e d   wi th   a  s q u a r e   nut   on  the  top  for   manual  o p e r a t i o n   w i t h  

a  s p a n n e r .  



1.  An  a c t u a t o r   for   t r a n s m i s s i o n   of  a  r e c t i l i n e a r   m o t i o n  

to  a  r o t a t i n g   mo t ion ,   c o m p r i s i n g   a  h o u s i n g   (1)  w i t h   a n  
i n t e r m e d i a t e   chamber  and  two  l a t e r a l   c h a n n e l f o r m e d  

o p e n i n g s   w i th   c o n n e c t e d   d r i v i n g   c y l i n d e r s   (3) ,   a  
r o d l i k e   p i s t o n   (5)  s l i d a b l e   mounted  in  the   h o u s i n g   a n d  

c y l i n d e r s   w i th   a  l a t e r a l   d i r e c t e d   t r a n s m i s s i o n   u n i t  

c o m p r i s i n g   a  d r i v i n g   pin  (7)  a r r a n g e d   to   c o - o p e r a t e  
w i th   an  a d a p t e r   member  (2) ,   which   t o g e t h e r   wi th   t h e  

d r i v i n g   p in   f u c t o n s   as  a  " S c o t c h   Y o k e " - m e c h a n i s m  

t r a n s f e r r i n g   a  l i n e a r   mot ion   to  a  r o t a t i n g   mot ion   to  a  
c o n n e c t e d ,   r o t a t i n g   s p i n d l e   which  can  open  and  c l o s e   a  
v a l v e   or  the   l i k e ,   and  c o m p r i s i n g   means  to  s u p p l y  
f l u i d u m   under   p r e s s u r e   to  each  c y l i n d e r   and  p i s t o n ,  
c  h  a  r  a  c  t  e  r  i  z  e  d   i n  
t h a t   the   m e c h a n i s m ' s   d r i v i n g   p i n ( 7 )   is  d i r e c t l y  
c o n n e c t e d   to   and  p r o t r u d i n g   to  bo th   s i d e s   of  t h e  
m i d d l e   p a r t   of  the   p i s t o n   ( 5 ) ,  
t h a t   the   l a t e r a l   d i r e c t e d   c h a n n e l s   of  the   h o u s i n g  
have  l a r g e r   i n t e r n a l   d i a m e t e r   t han   the  p i s t o n   w i t h  
i t s   c o n n e c t e d   d r i v i n g   p i n ,  
t h a t   the   c h a n n e l s   a re   c i r c u m s c r i b i n g   the  c o - o p e r a t i n g  
d r i v i n g   c y l i n d e r s   (3) ,   a n d  
t h a t   t he   i n n e r   end  of  the   c h a n n e l s   is  p r o v i d e d   a  s l e e v e  

or  b e a r i n g   (6)  which  is  s u p p o r t e d   a g a i n s t   the   wa l l   o f  
the   h o u s i n g   and  is  h e l d   in  p o s i t i o n   by  the  c o r r e s p o n d -  
ing,   n e i g h b o u r i n g   c y l i n d e r   and  which  s l e e v e   (6)  p r o -  
v i d e s   the   g l i d i n g   s u p p o r t   of  the   p i s t o n   ( 5 ) .  



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

the   a d a p t e r   member  (2)  is  mounted  in  the  upper   a n d  

the  lower  s ide   of  the   h o u s i n g   (1) ,   the   member  b e i n g  

p r o v i d e d   wi th   an  uppe r ,   c i r c u l a r   f l a n g e   s u p p o r t e d   b y  
the  upper   s i d e   of  the  h o u s i n g   and  h a v i n g   a  s t e p p e d  
s h o u l d e r l i k e   p a r t   at  the   lower  s i d e ,   f i t t i n g   i n t o   a  
c i r c u l a r   g roove   in  the  lower  s i de   of  the   h o u s i n g ,   a n d  

wi th   the  member  (2)  b e i n g k e p t   in  p o s i t i o n   by  an  u p p e r ,  
r e m o v a b l e   l i d   ( 4 ) .  

3.  A c t u a t o r   for  t r a n s f e r r i n g   a  l i n e a r   movement  to  a  

r o t a r y   movement  a c c o r d i n g   to  c l a im   1 ,  
c  h  a  r  a  c  t  e  r  i  z  e  d   i n  t h a t  
the  open  c h a n n e l s   in  the  h o u s i n g   and  the  o p p o s i t e  

n e i g h b o u r i n g   c y l i n d e r s   are  c o n n e c t e d   wi th   the  means  o f  

screw  t h r e a d s   or  the   l i k e ,   formed  in  the  c y l i n d e r s   a n d  

c h a n n e l s ,   r e s p e c t i v e l y .  

4.  A c t u a t o r   for   t r a n s f e r r i n g   a  l i n e a r   movement  to  a  

r o t a r y   movement  a c c o r d i n g   to  c l a i m   3 ,  
c  h  a  r  a  c  t  e  r  i  z  e  d   i n  t h a t  

a  c y l i n d e r   s l e e v e   (6)  and  the  c o r r e s p o n d i n g  

c y l i n d e r   (3)  is  p r o v i d e d   wi th   an  i n t e r n a l   g a s k e t   ( 1 4 )  

s u p p o r t i n g   the  p i s t o n   as  we l l   as  the  c y l i n d e r   s l e e v e .  

5.  A c t u a t o r   for   t r a n s f e r r i n g   a  l i n e a r   movement  to  a  

r o t a r y   movement  a c c o r d i n g   to  c l a i m   4 ,  
c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t  
the   c y l i n d e r   s l e e v e   (6)  is   p o s i t i o n e d   so  deep  i n t o   t h e  

h o u s i n g ' s   main  chamber  t h a t   i t   s e r v e s   as  a  s t o p p e r   a n d  

s u p p o r t   for   the  a d a p t e r   member  (2)  when  r e a c h i n g   i t s  
maximum  d e f l e c t i o n .  



6.  A c t u a t o r   for   t r a n s f e r r i n g   a  l i n e a r   movement  to  a  
r o t a r y   movement  a c c o r d i n g   to  c l a i m   5 ,  
c h a r a c t e r i z e d   i n   t h a t  
the   a d a p t e r   member  (2)  is  formed  as  one  i n t e g r a l  
p i e c e   w i th   a  t h r o u g h - g o i n g   bo re   end ing   f l u s h   w i th   t h e  

upper   s i d e   and  the   lower   s i d e   of  the   h o u s i n g ,  
the   a d a p t e r   f u r t h e r   is  p r o v i d e d   w i th   a  p r o t r u d i n g   k n o b  

or  s h o u l d e r   in  each  f o r k e d   arm  c o - o p e r a t i n g   w i th   t w o  
a d j u s t a b l e   s t o p p e r s   (20) ,   whereby   the   d e f l e c t i o n   of  t h e  

a d a p t e r   member  can  be  c o n t r o l l e d .  

7.  A c t u a t o r   a c c o r d i n g   to  any  of  the   p r i o r   c l a i m s   1 - 6 ,  
c  h  a  r  a  c  t  e  r  i  z  e  d   i n  t h a t  

one  of  the   t h r e a d e d   c y l i n d e r s   is  r e p l a c e d   by  a  c o r r e s -  
p o n d i n g l y   t h r e a d e d   s p r i n g   h o u s i n g   (12)  w i th   an  i n t e r -  

n a l l y   mounted  r e t u r n   s p r i n g   ( 1 3 ) .  

8.  S i n g l e - a c t i n g   a c t u a t o r   a c c o r d i n g   to  c l a i m   7 , ,  
c  h  a  r  a  c  t  e  r  i  z  e  d   i n  t h a t  
the   c y l i n d e r   (3)  which  is  s i t u a t e d   at  the   o p p o s i t e  
end  of  the   h o u s i n g ,   is  p r o v i d e d   w i th   an  i n t e r n a l ,  
e n l a r g e d   r e c e s s ,   w h e r e i n   is  mounted  an  a d d i t i o n a l  

c y l i n d e r   s l e e v e   (9)  a c c o m m o d a t i n g   a  p i s t o n   (8)  o f  

e n l a r g e d   d i a m e t e r .  

9.  S i n g l e - a c t i n g   a c t u a t o r   a c c o r d i n g   to  c l a im  8 , ,  
c  h  a  r  a  c  t  e  r  i  z  e  d   i  n   t h a t  
the   s p r i n g   (13)  is  s u p p o r t e d   by  a  s u p p o r t   p l a t e   ( 1 1 )  
f o r m i n g   an  open  s t u d   at  the   end  which  s tud   e n c l o s e s  
the   f r e e   end  of  the   r o d l i k e   doub le   ended  p i s t o n ,  
and  where  the   o p p o s i t e   end  of  the   p i s t o n   w i th   t h e  
e x p a n d e d   a d d i t i o n a l   p i s t o n   head  (8)  is  p r o v i d e d   w i t h  
a  g a s k e t   14  s e a l i n g   the   c o n n e c t i o n   be tween   the   p i s t o n  
and  the   c y l i n d e r   s l e e v e   ( 9 ) .  
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