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L/evice  mr  me  sequential  operation  oi  controlled  memDers. 
A  piston  1  sliding  in  a  cylinder  2  operates  a  first 

controlled  member.  A  cut-off  valve  3  controls  a  fluid  flow 
destined  for  the  operation  of  a  second  controlled  member. 
The  piston  1  is  provided  with  a  head  portion  6  that,  in 
proximity  of  the  end  of  every  advancement  stroke  of  the 
piston,  is  automatically  connected  to  a  sliding  control  16  of 
the  shutter  4  of  the  cut-off  valve  3  to  cause  the  opening  of  the 
latter.  Still  automatically,  said  head  portion  6  leaves  said 
shutter  4  at  a  prefixed  point  of  the  successive  return  stroke  of 
the  piston. 



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  d e v i c e   f o r   t h e  

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

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

a  d e v i c e   wh ich   i s   a b l e   to   p r o v i d e   s e q u e n t i a l l y   t h e   c l o  

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

l e a s e   d e v i c e   in  a  p i p e   f i t t i n g   of  t h e   k i n d ,   known  p e r  

s e ,   r e a l i z e d   in  two  s e p a r a b l e   p a r t s   e v e r y o n e   p r o v i d e d  

w i t h   a  c h e c k - v a l v e .  

In  t h e   f i t t i n g   of   t h i s   k i n d   i t   i s   o b v i o u s l y   n e c e s s a  

ry  t h a t   t h e   two  c h e c k - v a l v e s   a r e   b r o u g h t   in  c l o s e d   p o -  

s i t i o n   b e f o r e   t h e   two  f i t t i n g   p a r t s ,   c o n t r o l l e d   by  t h e m ,  

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

Tt  is  t h e r e f o r e   n e c e s s a r y   to   a s s u r e   in  any  c a s e   a n  

a p p r o p r i a t e   s e q u e n t i a l   o p e r a t i o n   of  t h e   c h e c k - v a l v e s  

a n d  o f   t he   r e l e a s e   d e v i c e .  

In  c e r t a i n   c a s e s ,   t h i s   i s   done  by  a  d e v i c e   in  w h i c h  

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

of  a d v a n c e m e n t   run  t h e   i n t e g r a l   c l o s i n g   of  t h e   t w o  

c h e c k - v a l v e s   and  in  a  s e c o n d   and  l a s t   p a r t   t h e   o p e n i n g  

of  a  c u t - o f f   v a l v e - i n t e n d e d   f o r   t h e   c o n t r o l   of  a  f l u i d  

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

In  such   a  known  d e v i c e   t h e   f u n c t i o n a l   c o n n e c t i o n  

b e t w e e n   t h e   p i s t o n   and  t h e   c u t - o f f   v a l v e   c o n s i s t s   of  a 

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

is  in  p r o x i m i t y   of  t h e   end  of  i t s   a d v a n c e m e n t   s t r o k e .  

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

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



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

t h e   p i s t o n .  

I t   ha s   been   v e r i f i e d   t h a t   a  s o l u t i o n   of  t h e   k i n d  

has   t h e   d r a w b a c k   t h a t   t h e   s p r i n g ,   f o r   d i f f e r e n t   r e a -  

s o n s ,   i s   n o t   a l w a y s   a b l e   to   a s s u r e   w i t h   t h e   due  s e c u r i  

t y   t h e   c l o s i n g   of  t h e   c u t - o f f   v a l v e ,   to   w h i c h   i t   may 

t h e r e f o r e   h a p p e n   t o   r e m a i n   p a r t i a l l y   or  t o t a l l y   o p e n  

up  t o   t h e   s u c c e s s i v e   r e s t o r a t i o n   of  t h e   p i s t o n   a d v a n c e  

ment.  c o n t r o l   and  of  t h e   f l u i d   f l o w   f o r   t h e   c o n t r o l   o f  

t h e   r e l e a s e   d e v i c e .  

When  t h i s   h a p p e n s ,   t h e   c o n s e q u e n c e   i s   t h a t   t h e   w a n -  

t e d   s e q u e n c e   i s   no  l o n g e r   r e s p e c t e d ,   t h a t   i s   t h e   o p e r a  

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

b e f o r e   t h e   p i s t o n   c o u l d   r e a l i z e   t h e   c h e c k - v a l v e   c l o -  

s i n g ,   w i t h   t h e   d r a w b a c k s   w h i c h   can  be  e a s i l y   i m a g i n a -  

t e d .  

The  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   i s   t h e r e f o r e   t o  

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

t i o n e d   k i n d ,   p a r t i c u l a r l y   bu t   no t   o n l y   f o r   p i p e   f i t -  

t i n g s ,   w h i c h   is  e x e m p t   f rom  t h e   a b o v e   e x p l a i n e d   d r a w -  

b a c k   a n d  m o r e   p r e c i s e l y ,   a s s u r e s   in   any  c a s e   t h e   c l o -  

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

t u r n   m o v e m e n t   from  t h e   v a l v e   o p e n i n g   p o s i t i o n .  

In  v i e w   of  such   an  o b j e c t   t h e   d e v i c e   a c c o r d i n g   t o  

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

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

led  member   and  a  c u t - o f f   v a l v e   i n t e n d e d   f o r   t h e   c o n t r o l  

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

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

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



of  s a i d   p i s t o n ,   c h a r a c t e r i z e d   in  t h a t   s a i d   p i s t o n   i s  

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

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

p r o v i d e d   i n t e r l o c k i n g   means   f o r   s a i d   head   p o r t i o n   a n d  

s a i d   s l i d i n g   c o n t r o l ,   w h i c h   means   a l l o w   t he   p i s t o n   t o  

become  i n t e g r a l   w i t h   t h e   s h u t t e r   of  t h e   c u t - o f f   v a l v e  

in  p r o x i m i t y   of  t h e   end  of  e v e r y   a d v a n c e m e n t   s t r o k e  

of  t h e   p i s t o n   t o w a r d s   s a i d   c u t - o f f   v a l v e   and  to   l e a v e  

i t   at   a  p r e f i x e d   p o i n t   of  t h e   s u c c e s s i v e   r e t u r n   s t r o k e  

of  t h e   same  p i s t o n .  

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

t i o n a l   c o n n e c t i o n   b e t w e e n   t h e   p i s t o n   and  t h e   s h u t t e r  

of  t h e   c u t - o f f   v a l v e   i s   now  c o n s t i t u t e d   by  a  r e l e a s a -  

b l e   c o n n e c t i o n ,   w h i c h ,   r e m a i n i n g   u n r e l e a s e d   in  t h e   f i -  

nal  p a r t   of  t h e   p i s t o n   a d v a n c e m e n t   s t r o k e   and  in  t h e   i  

n i t i a l   p a r t   of  i t s   r e t u r n   s t r o k e ,   a l l o w s   t h e   p i s t o n   t o  

c o n t r o l   not   o n l y   t h e   o p e n i n g   bu t   a l s o   t h e   c l o s i n g   o f  

t he   c u t - o f f   v a l v e ,   w h i c h   t h e   p i s t o n   s u b s e q u e n t l y   l e a -  

ves   in  t .ha t   p o s i t i o n   so  as  to   be  a b l e   to  c o m p l e t e   i t s  

r e t u r n   s t r o k e .   I t   i s   t h e r e f o r e   i m p o s s i b l e   t h a t   t h e   c u t -  

o f f   v a l v e   r e m a i n s   i n a p p r o p r i a t e l y   open  and ,   on  t h e   c o n  

t r a r y ,   i t   is  c e r t a i n   t h a t   i t   a l w a y s   c l o s e s   when  d u e ,  

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

c e .  

In  t h e   above   c o n s i d e r e d   c a s e   of  a  f i t t i n g   c o n s t i t u -  

t e d   by  two  s e p a r a b l e   p a r t s   p r o v i d e d   w i t h   r e s p e c t i v e  

c h e c k - v a l v e s ,   in  p a r t i c u l a r ,   i t   i s   a l w a y s   a s s u r e d   t h a t  

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

o p e r a t i o n   of  t he   r e l e a s e   d e v i c e .  

The  f e a t u r e   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  m a d e  



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

an  e m b o d i m e n t   t h e r e o f   i l l u s t r a t e d   by  way  of  non  l i m i t a  

f i v e   e x a m p l e   in  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 .   1  shows  a  d e v i c e   a c c o r d i n g   to   t h e   i n v e n t i o n   i n  

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

ke  end  and  t h e   c u t - o f f   v a l v e   in   o p e n  p o s i t i o n ;  

F i g .   2  shows  s a i d   d e v i c e   w i t h   t h e   p i s t o n   p a r t i a l l y  

r e t u r n e d   and  a t   t h e   moment   of  t h e   r e l e a s e   f rom  t h e  

s h u t t e r   of  t h e   c u t - o f f   v a l v e ;  

F i g .  3   shows  s a i d   d e v i c e   w i t h   t h e   c u t - o f f   v a l v e   i n  

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

c o m p l e t e l y   r e l e a s e d   f rom  t h e   s h u t t e r   of  t h e   c u t - o f f  

v a l v e .  

The  d e v i c e   i l l u s t r a t e d   in  t h e   d r a w i n g s   s u b s t a n t i a l -  

Iy  c o m p r i s e s   a  p i s t o n   1  s l i d i n g   in  an  o l e o d y n a m i c   c y -  

l i n d e r   2  and  a  c u t - o f f   v a l v e   3  p r o v i d e d   w i t h   a  s l i d i n g  

s h u t t e r   4  s i t u a t e d   c o a x i a l l y   in  f r o n t   of  t h e   p i s t o n   1 .  

To  t h e   p i s t o n   1  i t   i s   a t t a c h e d   a  s t em   5,  wh ich   i n  

a  known  way  p r o v i d e s   f o r   t h e   o p e r a t i o n   of  a  f i r s t   c o n -  

t r o l l e d   member ,   f o r   e x a m p l e   f o r   t h e   o p e n i n g  ( b y   a d v a n -  

c i n g   f rom  r i g h t   to   l e f t )   and  to   t h e   c l o s i n g   (by  r e t u r -  

n i n g   f rom  l e f t   to   r i g h t )   of  t h e   two  c h e c k   v a l v e s   of  a  

p i p e   f i t t i n g   of  t h e   a b o v e   d e s c r i b e d   k i n d .   To  t h e   move  

m e n t s   of  t h e   p i s t o n   1  p r o v i d e s   in   an  u s u a l   m a n n e r   o i l  

fed   f rom  t i m e   to  t i m e   on  t h e   r i g h t   or  on  t h e   l e f t   o f  

t h e   p i s t o n   in  t h e   c y l i n d e r   2 .  

To  t h e   f r o n t a l   f a c e   of  t h e   p i s t o n   1,  o p p o s i t e   t o  

t h a t   f rom  which   e x t e n d s   t h e   s t em   5,  i t   i s   f i x e d   a  h e a d  

p o r t i o n   6.  which   i n c l u d e s   an  a x i a l   a p p e n d i x  7   p r o v i d e d  

w i t h   an  a n n u l a r   g r o o v e   8.  As  shown  in  F i g .   1,  when  t h e  



p i s t o n   1  i s   at   t h e   end  of  t h e   s t r o k e   of  a d v a n c e m e n t ,  

s a i d   a x i a l   a p p e n d i x   i s   h e l d   in  a  l a r g e   a x i a l   p a s s a g e  

9  o f   t h e   f r o n t   w a l l   of  t h e   c y l i n d e r   2.  S a i d   p a s s a g e  

i n c l u d e s   a t   i t s   i n n e r   end  a  f l a r i n g   10,  whose   o b j e c t s  

w i l l   be  c l a r i f i e d   l a t e r   o n .  

The  c u t - o f f   v a l v e   3  i n c l u d e s   in  i t s   t u r n   an  o u t e r  

c a s i n g   or  v a l v e   body  11,  t h r o u g h   wh ich   e x t e n d s   p a s s a -  

ge  f o r m e d   by  two  p a r a l l e l   end  l e n g t h s   12  and  13  and  b y  

a  p e r p e n d i c u l a r   i n t e r m e d i a t e   l e n g t h   14.  T h r o u g h   s a i d  

p a s s a g e   an  o i l   f l ow  fed   i n t o   t h e   end  l e n g t h   12  can  p r o  

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

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

the   a b o v e   d e s c r i b e d   k i n d .  

Such  oil  f low  is   s u b j e c t e d   to  t h e   c o n t r o l   of  t h e  

s h u t t e r   4,  which   in  t h e   p o s i t i o n   of  F i g .   1  o p e n s   a n d  

in  t h e   p o s i t i o n   of  F i g s .   2  and  3  c l o s e s   t h e   i n t e r m e d i a  

to  l e n g t h   14,  r e s p e c t i v e l y   s e t t i n g   f r e e   and  c u t t i n g  

o f f   t h e   a b o v e   m e n t i o n e d   f l o w .  

A  s p r i n g   15  s t r e s s e s   t o w a r d s   t h e   c l o s e d   p o s i t i o n  

t h e   s h u t t e r   4,  whose  m o v e m e n t s   a re   h o w e v e r   s u b j e c t e d  

to  t h e   c o n t r o l   of  t he   p i s t o n   1,  as  i t   w i l l   be  s e e n   b e t  

t e r   l a t e r   on,  as  a  r e s u l t   of  t h e   r e l e a s a b l e   c o n n e c t i o n ,  

wh ich   can  be  r e a l i z e d ,   when  w a n t e d ,   b e t w e e n   a  s l i d i n g  

c o n t r o l   b a r   16  s i t u a t e d   as  an  e x t e n s i o n   of  t h e   s h u t t e r  

4  and  p a s s i n g   t h r o u g h   t h e   a x i a l   p a s s a g e   of  t h e   f r o n t  

wal l   of  t h e   c y l i n d e r   2  and  t h e   a x i a l   a p p e n d i x   7  of  t h e  

head  p o r t i o n   6  of  t he   p i s t o n   1 .  

In  o r d e r   to  r e a l i z e   such  a  r e l e a s a b l e   c o n n e c t i o n .  

t he   c o n t r o l   ba r   16  is  p r o v i d e d   w i th   a  h o l l o w   end  p o r -  

t i o n   17  7  in  which   s a i d   a x i a l   a p p e n d i x   7  of  t h e   p i s t o n   1 



can  be  s l i d i n g l y   i n s e r t e d .   The  a b o v e   m e n t i o n e d   h o l l o w  

p o r t i o n   is  p r o v i d e d   on  t h e   o t h e r   hand   w i t h   r a d i a l   h o -  

l e s   18,  in  w h i c h   t h e r e   a r e   s l i d i n g l y   h o u s e d   t h e   s a m e  

n u m b e r   of  b a l l s   19,  w h i c h   p r o j e c t   p a r t i a l l y   i n s i d e   a n d  

p a r t i a l l y   o u t s i d e   t h e   h o l l o w   p o r t i o n   17  so  as  to  be  a -  

b l e   to   i n s e r t ,   when  w a n t e d ,   in   t h e   a n n u l a r   g r o o v e   8  o f  

t h e   a x i a l   a p p e n d i x  7   of  t h e   p i s t o n   1  and  a t   t h e   s a m e  

t i m e   to   be  g u i d e d ,   o u t s i d e ,   by  t h e   w a l l   of  t h e   a x i a l  

p a s s a g e   9 .  

1n  t h e   o u t e r   c a s i n g   of  t h e   c u t - o f f   v a l v e   3  i s   f i n a l  

ly  o b t a i n e d   a  f u r t h e r   p a s s a g e   20  f o r   t h e   c o n n e c t i o n   o f  

t h e   two  end  l e n g t h s   12  and  13,  w h i c h   p a s s a g e   i s   c o n t r o l  

l e d   in  u n i d i r e c t i o n a l   way  by  a  n o n - r e t u r n   v a l v e   21 

s t r e s s e d   by  a  s p r i n g   22.  S a i d   p a s s a g e   20  has   t he   f u n c t  

ion   to   a l l o w   a  r e t u r n   o i l   f l o w   f r o m   t h e   s e c o n d   c o n t r o l  

led   member   w h i l e   t h e   s h u t t e r   4  i s   in  c l o s e d   p o s i t i o n .  

In  o r d e r   to   u n d e r s t a n d   t h e   w o r k i n g   way  of  t h e   d e v i -  

ce  i l l u s t r a t e d   in  t h e   d r a w i n g s ,   one  c o n s i d e r s   as  s t a r -  

t i n g   or  r e s t   c o n d i t i o n   t h a t   in  w h i c h   t h e   s h u t t e r   4  o f  

t h e   c u t - o f f   v a l v e   3  i s   h e l d   by  t h e   s p r i n g   15  in  c l o s e d  

p o s i t i o n   as  in  F i g .   3  and  t h e   p i s t o n   1  i s   s e p a r a t e d  

f rom  t h e   s h u t t e r   4  and  come  b a c k   a t   t h e   end  of  s t r o k e  

a t   t h e   b o t t o m   of  t h e   c y l i n d e r   2.  In  t h e   e x e m p l i f i c a t i -  

ve  c a s e   t h a t   t h e   c o n t r o l l e d   m e m b e r s   a r e   t h e   c k e c k   v a l -  

ves   and  t h e   r e l e a s e   d e v i c e   of  a  p i p e   f i t t i n g   of  t h e   a -  

bove   m e n t i o n e d   k i n d ,   t h e   s i t u a t i o n   i s   such   t h a t   t h e  

c h e c k   v a l v e s   a r e   open  and  t h e   two  p a r t s   o f  t h e   f i t t i n g  

r e g u l a r l y   c o n n e c t e d .  

In  o r d e r   to   e x e c u t e   s e q u e n t i a l l y   t h e   o p e r a t i o n   o f  

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



t h e   c l o s i n g   of  t h e   c h e c k   v a l v e s   and  t h e   o p e r a t i o n   o f  

t he   r e l e a s e   d e v i c e ,   t h e   d e v i c e   i l l u s t r a t e d   in  t h e   d r a -  

w i n g s   is  made  w o r k i n g   by  f e e d i n g   o i l   s i m u l t a n e o u s l y   i n  

to  t h e   c y l i n d e r   2  on  t h e   r i g h t   of  t h e   p i s t o n   1  and  i n -  

to   t h e   end  l e n g t h   12  of  t h e   i n n e r   p a s s a g e   of  t h e   c u t -  

o f f   v a l v e   3 .  

The  p i s t o n   1  b e g i n s   t h e n   to   move  t o w a r d s   l e f t ,   o p e -  

r a t i n g   w i t h   i t s   s t em  5  t h e   f i r s t   c o n t r o l l e d   member  ( i n  

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

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

4  of  t h e   c u t - o f f   v a l v e   3  p r e v e n t s   t h e   o i l   f ed   in  t h e  

d u c t   s e c t i o n   2  f rom  r e a c h i n g   t h e   d u c t   s e c t i o n   13  a n d  

t h e r e f o r e   t h e   s e c o n d   c o n t r o l l e d   member  ( i n   t h e   c o n s i -  

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

wh ich   t h e r e f o r e   r e m a i n s   at   r e s t .   The  s i t u a t i o n   i s   i l l u  

s t r a f e d   in  F i g .   3 .  

When  t he   p i s t o n   a r r i v e s   in  p r o x i m i t y   of  t h e   end  o f  

i t s   a d v a n c e m e n t   s t r o k e ,   as  i l l u s t r a t e d   in  F i g .   2.  i t s  

a x i a l   a p p e n d i x   7  f i t s   i n s i d e   t h e   h o l l o w   end  p o r t i o n   17 

of  t he   c o n t r o l   ba r   16  of  t h e   s h u t t e r   4,  f i r s t l y  s l i g h t l y  

p u s h i n g   o u t w a r d s   t h e   b a l l s   19,  which   a r e   r e c e i v e d   i n  

t h e   f l a r i n g   10  of  t h e   a x i a l   p a s s a g e   9,  and  t h e n   l e a v i n g  

them  f a l l   by  g r a v i t y   ( a t   l e a s t   t h a t   or  t h o s e   s i t u a t e d  

in  t h e   u p p e r   p a r t   in  t h e   a n n u l a r   g r o o v e   8). 

I m m e d i a t e l y   a f t e r ,   t h e   p i s t o n   1  a b u t s   t h e   n e a r   e n d  

of  t h e   h o l l o w   p o r t i o n   17  ( F i g .   1) ,   w h i c h   c o n s e q u e n t l y  

is  p u s h e d   f o r w a r d   by  t h e   same  p i s t o n   and  o b l i g e s   t h e  

r e m a i n i n g   b a l l s   19  to  r e a c t   w i t h   t h e   n a r r o w   p a r t   o f  

t h e   a x i a l   p a s s a g e   9  in  o r d e r   to  be  f o r c e d   t o w a r d s   t h e  

i n s i d e   of  t h e   h o l l o w   p o r t i o n   17  and  i n s i d e   t he   a n n u l a r  



g r o o v e   8  of  t h e   a x i a l   a p p e n d i x   7;  t h e   c o n n e c t i o n   b e t -  

ween  t he   p i s t o n   1  and  t h e   s h u t t e r   4  i s   t h u s   r e a l i z e d .  

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

s t o n   1  is  now  a c c o m p a n i e d   by  t h e   i n t e g r a l   d i s p l a c e m e n t  

of  t h e   s h u t t e r   4  t o w a r d s   t h e   open  p o s i t i o n   of  F i g .   1 ,  

which   a l l o w s   t h e   o i l   f e d   i n t o   t h e   d u c t   s e c t i o n   12  t o  

f l ow  t h r o u g h   t h e   i n t e r m e d i a t e   length  14  and  t h e n   i n t o  

t h e   d u c t   s e c t i o n   13  to   p r o v i d e   f i n a l l y   f o r   t h e   o p e r a t -  

ion  of  t h e   s e c o n d   c o n t r o l l e d   member  ( i n   t h e   c o n s i d e r e d  

e x a m p l e ,   t h e   r e l e a s e   d e v i c e ) .  

The  two  c o n t r o l l e d   member s   a r e   so  o p e r a t e d   in  t h e  

d e s i r e d   s e q u e n c e ,   w h i c h   i s   d e s t i n e d   to   be  r e p e a t e d   e v e  

ry  t ime   in  t h e   same  w a y .  

Th i s   is  due  a g a i n   t o   t h e   r e l e a s a b l e   c o n n e c t i o n   r e a -  

l i z e d   b e t w e e n   t h e   p i s t o n   1  and  t h e   s h u t t e r   4,  w h i c h   a l  

lows  the   s u r e   c l o s i n g   of  t h e   c u t - o f f   v a l v e   3  in  o c c a -  

s i o n   of  t h e   s u c c e s s i v e   r e t u r n   s t r o k e   of  t h e   p i s t o n   1 .  

w i th   c o n s e q u e n t   s u r e   r e s t o r a t i o n   of  t h e   p r e v i o u s l y   d e -  

s e r i b e d   s t a r t i n g   c o n d i t i o n .  

In  f a c t .   when  t h e   p i s t o n   1  is   c o n t r o l l e d   to  m o v e  

b a c k w a r d   f rom  t h e   p o s i t i o n   of  F i g .   1  by  o i l   fed   on  i t s  

l e f t   ( w h i l e   i t s   r i g h t   i s   c o n n e c t e d   to  d i s c h a r g e ) ,   t h e  

c o n n e c t i o n   s t i l l   o p e r a t i n g   b e t w e e n   t h e   a p p e n d i x  7   a n d  

t h e   h o l l o w   p o r t i o n   17  c a u s e s   t h e   same  p i s t o n   to   m o v e  

a g a i n   i n t e g r a l l y   w i t h   t h e   s h u t t e r   4,  t h a t   is  t h e r e f o r e  

o b l i g e d   to   b r i n g   i t s e l f   to   t h e   c l o s e d   p o s i t i o n .  

Once  r e a c h e d   t h i s   p o s i t i o n ,   as  i l l u s t r a t e d   in  F i g .  

2,  the   b a l l s   19  a r e   a t   t h e   f l a r i n g   10  of  t h e   a x i a l   p a s  

sage   9,  which   a l l o w s t h e i r   p a r t i a l   c o m i n g   ou t   u n d e r   t h e  

p u s h  g i v e n   by  t h e   a x i a l   a p p e n d i x   7  b e i n g   c o m i n g   b a c k .  



So  t h e y   can  d i s e n g a g e   f rom  t h e   a n n u l a r   g r o o v e   8  of  t h e  

same  a p p e n d i x   a n d   l e a v i n g   f r e e   t h e   l a t t e r ,   can   a l l o w  

the   r e p a r a t i o n   of  t h e   p i s t o n   1  f rom  t h e   s h u t t e r   4 .  

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

t h e   t h r u s t   of  t h e   s p r i n g   15,  t h e   p i s t o n   1  can  in  i t s  

t u r n   c o n t i n u e   i t s   r e t u r n   s t r o k e   ( F i g .   3)  t o   b r i n g   t o  

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

( t h a t   i s   to   open   a g a i n   t h e   two  c h e c k - v a l v e s   in  t h e   c o n  

s i d e r e d   e x a m p l e ) .   The  o i l   p r e v i o u s l y   fed   f o r   t h e   o p e -  

r a t i o n   of  t h e   s e c o n d   c o n t r o l l e d   member ,   in  i t s   t u r n ,  

can  d i s c h a r g e   t h r o u g h   t h e   u n i d i r e c t i o n a l   c o n t r o l   p a s s a  

ge  2 0 .  

Thus  r e s t o r e d   t h e   s t a r t i n g   c o n d i t i o n ,   in  e v e r y   m o -  

ment  t he   s e q u e n c e   d e s c r i b e d   at   t h e   b e g i n n i n g   can  b e  

r e p e a t e d .  



1.  D e v i c e   f o r   t h e   s e q u e n t i a l   o p e r a t i o n   of  c o n t r o l -  

led  m e m b e r s ,   c o m p r i s i n g   a  p i s t o n   s l i d i n g   in  a  c y l i n d e r  

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

member   and  a  c u t - o f f   v a l v e   i n t e n d e d   f o r   t h e   c o n t r o l   o f  

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

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

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

of  s a i d   p i s t o n ,   c h a r a c t e r i z e d   in  t h a t   s a i d   p i s t o n   i s  

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

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

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

s l i d i n g   c o n t r o l ,   w h i c h   means   a l l o w   t h e   p i s t o n   to   b e c o -  

me  i n t e g r a l   w i t h   t h e   s h u t t e r   of  t h e   c u t - o f f   v a l v e   i n  

p r o x i m i t y   of  t h e   end  of  e v e r y   a d v a n c e m e n t   s t r o k e   o f  

t h e   p i s t o n   t o w a r d s   s a i d   c u t - o f f   v a l v e   and  to  l e a v e   i t  

a t   a  p r e f i x e d   p o i n t   of  t h e   s u c c e s s i v e   r e t u r n   s t r o k e   o f  

t h e   same  p i s t o n .  

2.  D e v i c e   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   s a i d   head   p o r t i o n   of  t h e   p i s t o n   c o m p r i s e s   an  a x i a l  

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

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

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

l e a s a b l y   i n s e r t e d   an  l o c k e d .  

3.  D e v i c e   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   i n t e r l o c k i n g   means   a r e   c o n s t i t u t e d   by  b a l l s  

h o u s e d   in  r a d i a l   h o l e s   of  s a i d   h o l l o w   end  p o r t i o n   a n d  

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

p e n d i x .   t h e r e   b e i n g   p r o v i d e d   r a d i a l   r e t a i n i n g   m e a n s  

f o r   r e t a i n i n g   s a i d   b a l l s   in  s a i d   a n n u l a r   g r o o v e   and  r e  



l e a s e   means  f o r   r e l e a s i n g   s a i d   b a l l s   f rom  s a i d   r e t a i -  

n ing   means  wh ich   r e l e a s e   means   o p e r a t e   from  s a i d   p r e -  

f i x e d   p o i n t   of  t h e   r e t u r n   s t r o k e   of  t h e   p i s t o n   and  a r e  

made  i n o p e r a t i v e   by  s a i d   a x i a l   a p p e n d i x   in  p r o x i m i t y  

of  t he   end  of  t h e   s u c c e s s i v e   a d v a n c e m e n t   s t r o k e   of  t h e  

same  p i s t o n .  

4.  D e v i c e   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   s a i d   r e t a i n i n g   means   a r e   c o n s t i t u t e d   by  a  g u i d e  

wal l   s u r r o u n d i n g   s a i d   h o l l o w   end  p o r t i o n   and  s a i d   r e -  

l e a s e   means   a r e   c o n s t i t u t e d   by  an  a n n u l a r   f l a r i n g   o f  

s a i d   g u i d e   w a l l .  
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