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©  Sequential  register  for  pressure  fluid  system. 
A  sequential  register  for  a  pressure  fluid  system  for 

controlling  a  number  of  successive  working  procedures. 
Each  stage  comprises  a  single  valve  (13)  which  in  activated 
position  delivers  order  signal  (S1)  to  the  working  procedure 
and  when  the  working  procedure  has  been  finished  passes  a 
feed-back  signal  (Y2)  for  activation  (X1)  of  the  next  valve  (14). 
The  order  signal  (S1)  from  that  valve  (14)  is  conducted  back 
to  the  next  preceding  valve  (13)  which  is  reswitched. 



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  s e q u e n t i a l   r e g i s t e r   for  a  p r e s s u r e  
f l u i d   system  for  supply ing   order  s i g n a l s   for  s t a r t i n g   a  number  o f  

working  p r o c e d u r e s ,   whereby  one  working  p rocedure   is  s t a r t e d   o n l y  

when  the  next   p r e c e d i n g   working  p rocedure   has  been  f i n i s h e d .  

In  systems  of  the  above  mentioned  kind  each  working  p rocedure   i s  

s t a r t e d   by  an  o rde r   s i g n a l .   When  the  working  p r o c e d u r e   has  b e e n  

f i n i s h e d   a  f e e d - b a c k   s ignal   is  o b t a i n e d   for  i n i t i a t i n g   the  next  work-  

ing  p r o c e d u r e .   In  a  p r i o r   art   s o l u t i o n   each  s tage   u t i l i z e s   a  v a l v e  

and  an  a n d - e l e m e n t   for  a c t i v a t i o n   of  the  va lve   when  the  next   p r e c e d -  

ing  s tage   d e l i v e r s   order   s igna l   and  a  f e e d - b a c k   s i g n a l   is  o b t a i n e d .  

The  va lve   is  r e s e t   when  the  next  p r o c e e d i n g   s t age   d e l i v e r s   o r d e r  

s i g n a l .  

The  p r e s e n t   i n v e n t i o n   achieves   the  above  ment ioned   f u n c t i o n   by  u s i n g  

only  one  va lve   per  s t age .   This  is  o b t a i n e d   by  a  s e q u e n t i a l   r e g i s t e r  

a c c o r d i n g   to  the  appended  c l a i m .  

One  impor t an t   c h a r a c t e r i s t i c   of  the  p r e s e n t   i n v e n t i o n   is  that   e ach  

stage  of  the  r e g i s t e r   is  connected  to  the  p r e s s u r e   f l u i d   source .   T h i s  

means  safe  o p e r a t i o n   s ince  the  order   s i g n a l   for  s t a r t i n g   the  work ing  

p rocedure   does  not  have  to  pass  t h r o u g h  a   number  of  r e g i s t e r   s t a g e s  

but  is  o b t a i n e d   d i r e c t l y   from  the  p r e s s u r e   s o u r c e .  

An  embodiment  of  the  i nven t ion   is  d e s c r i b e d   below  with  r e f e r e n c e   t o  

the  accompanying  drawings  in  which  f i g . . 1   shows  a  c i r c u i t   d i a g r a m  

accord ing   to  the  i n v e n t i o n .   Fig.  2  shows  a  l o n g i t u d i n a l   s e c t i o n  

through  a  va lve   with  the  s l ide   in  a  f i r s t   p o s i t i o n .   Fig.  3  shows  t h e  

valve  with  the  s l i d e   in  a  second  p o s i t i o n .  

The  shown  s e q u e n t i a l   r e g i s t e r   comprises   a  number  of  s tages   of  which  

three  s tages   p rov ided   with  valves   12,  13  and  14  are  shown  in  f i g .   1 .  

The  va lves   can  be  switched  between  a  f i r s t   p o s i t i o n ,   shown  for  v a l v e  

12  and  in  f ig .   2,  and  a  second  p o s i t i o n ,   shown  for  va lves   13  and  14 

and  in  f ig .   3.  Each  valve  comprises  a  valve  hous ing  1  provided  w i t h  



an  end  piece  2.  A  s l i d e   5  is  movable  in  the  valve  hous ing  between  a  

f i r s t   p o s i t i o n ,   f i g .   2,  and  a  second  p o s i t i o n   f ig .   3.  Valve  housing  1 

is  p rovided   with  a  f i r s t   i n l e t   opening  Y1  for  c o n n e c t i o n   to  a  p r e s -  

sure  f l u i d   source  11,  normal ly   the  same  p r e s s u r e   f l u i d   source  for  a l l  

s t a g e s ,   a  second  i n l e t   opening  Y2  for  r e c e i v i n g   f eed -back   s ignal   v i a  

condu i t   16  when  the  working  p rocedure   r e l a t e s   to  the  va lve   has  been  

f i n i s h e d ,   a  f i r s t   order   s i g n a l   opening  Sl  for  d e l i v e r i n g   order  s i g n a l  

via   condui t   15  for  s t a r t i n g   the  working  p r o c e d u r e   r e l a t e d   to  t h e  

v a l v e ,   a  second  o rder   s i g n a l   opening  S2  for   d e l i v e r i n g   order  s i g n a l  

v ia   condu i t   17  to  a  f i r s t   c o n t r o l   opening  X1  in  the  next  p r o c e e d i n g  

s tage   for  a c t i v a t i o n   of  t h a t   s t age ,   an  o u t l e t   opening  P  for  connec -  

t i on   to  a  low  p r e s s u r e ,   a t m o s p h e r i c   p r e s s u r e   if   the  f l u i d   is  a i r ,  

a  f i r s t   c o n t r o l   opening  X1  for   supply  of  c o n t r o l   f l u i d   from  t h e  

second  order  s i g n a l   opening  S2  in  the  next   p r e c e d i n g   s tage   for  s w i t c h -  

ing  s l i d e   5  from  the  second  p o s i t i o n ,   f i g .   3,  to  the  f i r s t   p o s i t i o n ,  

f i g .   2,and  a  second  c o n t r o l   opening  X2  for   supp ly ing   of  c o n t r o l  

f l u i d   from  the  f i r s t   order   s i g n a l   opening  Sl  in  the  next   p r o c e e d i n g  

s tage   via  condu i t   19  for  s w i t c h i n g   the  s l i d e   5  from  the  f i r s t   p o s i -  

t i o n ,   f ig .   2,  to  the  second  p o s i t i o n ,   f i g .   3.  S l ide   5  is  p r o v i d e d  

with  f ive   sea l s   6,  7,  8,  9  and  10.  The  f i r s t   sea l   6  s e p a r a t e s   t h e  

f i r s t   con t ro l   opening  X1  from  the  o the r   open ings .   The  f i f t h   seal  10 

s e p a r a t e s   the  second  c o n t r o l   opening  X2  from  the  o the r   o p e n i n g s .  

The  second  seal   7  s e p a r a t e s   in  the  f i r s t   va lve   p o s i t i o n   openings  Y1 

and  51  from  o u t l e t   opening  P  and  in  the  s e c o n d  v a l v e   p o s i t i o n  

opening  Y1  from  opening  Sl.  The  t h i r d   sea l   8  s e p a r a t e s   in  the  f i r s t  

va lve   p o s i t i o n   openings   Y2  and  S2  from  o u t l e t   opening  P  and  a l l o w s  

in  the  second  va lve   p o s i t i o n   f l u i d   to  flow  from  openings  S1  and  S2 

to  o u t l e t   opening  P.  The  f o u r t h   seal   9  h a s  i n   the  f i r s t   valve  p o s i -  

t ion   no  f u n c t i o n .   In  the  second  va lve   p o s i t i o n   seal   9  s e p a r a t e s  

opening  Y2  from  opening  S2.  Seals   9  and  10  can  be  r e p l a c e d   by  one 

c o n s i d e r a b l y   wider  s ea l .   However,  t h i s   would  be  more  expensive .   The 

va lves   are  f u r t h e r m o r e   p rov ided   with  a x i a l   openings   3  and  4.  Opening 

4  can  be  used  to  put  the  s l i d e   in  the  p o s i t i o n   a cco rd ing   to  f i g .   3 

be fo re   s t a r t i n g   the  f i r s t   working  p r o c e d u r e .   The  f i r s t   working  p r o -  

cedure   can  then  be  s t a r t e d   by  supply  of  p r e s s u r e   f l u i d   to  opening  3 

in  the  f i r s t   va lve   of  the  s e q u e n t i a l   r e g i s t e r .   The  same  f u n c t i o n  

can  a lso  be  o b t a i n e d   through  s u i t a b l e   p r e s s u r i z a t i o n   of  c o n t r o l  



openings   X2  and  Xl,  whereby  openings  3  and  4  are  s ea led   a g a i n s t   t h e  

s u r r o u n d i n g   a tmosphere .   Openings  3  and  4  can  a l so   be  used  for  p u t t i n g  

in  pins  to  i n d i c a t e   the  p o s i t i o n   of  s l i d e   5  and /o r   to  manually  move 

the  s l i d e .  

The  s e q u e n t i a l   r e g i s t e r   shown  works  in  the  f o l l o w i n g   way.  Valve  12 

is  in  the  f i r s t   p o s i t i o n   as  shown  in  f i g .   1.  T h e  c o r r e s p o n d i n g  

working  p rocedure   has  been  s t a r t e d   by  o rder   s i g n a l   from  opening  S1 

via   condu i t   15.  When  th i s   working  p rocedure   has  been  f i n i s h e d   f e e d -  

back  s i g n a l   is  o b t a i n e d   via  condui t   16  to  opening  Y2.  This  s i g n a l  

is  f u r t h e r   conducted   through  valve  12  to  i t s   opening  S2  and  f u r t h e r  

via   condu i t   17  to  opening  X1  in  va lve   13.  Valve  13  is  switched  t o  

the  f i r s t   p o s i t i o n .   As  a  r e s u l t   p r e s s u r e   f l u i d   is  conducted   from  t h e  

p r e s s u r e   f l u i d   source  11  to  opening  Y1  in  va lve   13  and  through  t h i s  

to  opening  S1,  whereby  the  next  working  p r o c e d u r e   is  s t a r t e d   v i a  

condu i t   18.  This  s i gna l   is  also  conducted   v ia   c o n d u i t   19  to  o p e n i n g  

X2  in  va lve   12  which  as  a  r e s u l t   is  swi tched   to  the  second  p o s i t i o n .  

As  a  r e s u l t   openings  Sl  and  S2  in  va lve   12,  and  c o n s e q u e n t l y   c o n d u i t s  

15  and  17,  are  connected   to  a  low  p r e s s u r e   via  o u t l e t   opening  P.  As 

a  r e s u l t   opening  Xl  in  valve  13  is  un loaded  whereby  va lve   13  is  r e a d y  

f o r r e s w i t c h i n g   when  valve  14  is  a c t i v a t e d .  



A  s e q u e n t i a l   r e g i s t e r   for  a  p r e s s u r e   f l u i d   system  c o m p r i s i n g   a  number 

of  s t a g e s   for   s u c c e s s i v e   supply   of  o r d e r   s i g n a l s   for  s t a r t i n g   a  number  

of  s u c c e s s i v e   working  p r o c e d u r e s ,   whereby   one  working  p r o c e d u r e   i s  

s t a r t e d   only  when  the  next  p r e c e d i n g   working  p r o c e d u r e   has  been  f i n i s h e d ,  

c h a r a c t e r i z e d   t h e r e b y   t h a t   each  s t a g e   comprises   a  

va lve   b e i n g   s w i t c h a b l e   between  a  f i r s t   p o s i t i o n   and  a  second  p o s i t i o n ,  

t h a t   s a i d   v a l v e   comprises   a  f i r s t   i n l e t   opening  (Yl)  for   c o n n e c t i o n  

to  a  p r e s s u r e   f l u i d   sou rce ,   a  s econd   i n l e t   opening  (Y2)  for  r e c e i v i n g  

a  f e e d - b a c k   s i g n a l   when  the  working  p r o c e d u r e   c o r r e s p o n d i n g   to  the  v a l v e  

has  been   f i n i s h e d ,   a  f i r s t   o rder   s i g n a l   opening  (Sl)   for   d e l i v e r i n g   a n  

o r d e r   s i g n a l   for   s t a r t i n g   the  w o r k i n g   p rocedu re   c o r r e s p o n d i n g   to  t h e  

v a l v e ,   a  second  o rder   s i g n a l   o p e n i n g   (S2)  for   d e l i v e r i n g   an  o rder   s i g n a l  

for   a c t i v a t i o n   of   the  next  p r o c e e d i n g   s t a g e ,   an  o u t l e t   opening  (P)  f o r  

c o n n e c t i o n   to  a  low  p r e s s u r e ,   a  f i r s t   c o n t r o l   opening   (Xl)  for  s w i t c h i n g  

the  v a l v e   from  s a i d   second  p o s i t i o n   to  s a id   f i r s t   p o s i t i o n   and  a  s e c o n d  

c o n t r o l   open ing   (X2)  for  s w i t c h i n g   the   va lve   from  s a id   f i r s t   p o s i t i o n  

to  s a i d   second  p o s i t i o n ,   t h a t   s a i d   f i r s t   order   s i g n a l   opening  ( S l )  

is  c o n n e c t e d   wi th   the  second  c o n t r o l   opening   (X2)  in  the  next  p r e c e d i n g  

s t a g e   and  s a i d   second  o rder   s i g n a l   open ing   (S2)  is  c o n n e c t e d   with  t h e  

f i r s t   c o n t r o l   opening   (Xl)  in  the   n e x t   p r o c e e d i n g   s t a g e ,   whereby  the  v a l v e  

in  s a i d   f i r s t   p o s i t i o n   connec t s   the   f i r s t   i n l e t   open ing   (Yl)  with  t h e  

f i r s t   o r d e r   s i g n a l   opening  (Sl)   and  the   second  i n l e t   opening  (Y2) 

wi th   t he   second  order   s i g n a l   o p e n i n g   (S2)  and  in  s a i d   second  p o s i t i o n  

both  o r d e r   s i g n a l   openings  (Sl  and  S 2 )  a r e   connec ted   wi th   the  o u t l e t  

open ing   ( P ) .  
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