
European  Patent  Office  ®  Publication  number:  0   0 8 0   4 4 1  

Office  europeen  des  brevets 

EUROPEAN  PATENT  APPLICATION 

Application  number:  82850179.1  ©  Int.  CI.5:  F  15  B  1 3 / 0 2  

Date  of  filing:  10.09.82 

@)  Priority:  19.11.81  SE8106882  @  Applicant:  Atlas  Copco  Aktiebolag,  Nacka  (SE) 

©  Dateof  publication  of  application:  01.06.83  @  Inventor:  Blomqvist,  Per  Claes,  21,  Jarpesbrovagen, 
Bulletin  83/22  S-51  4  00  Tranemo  (SE) 

@  Designated  Contracting  States:  AT  CH  DE  FR  GB  IT  LI  @  Representative:  Grundfelt,  Gunnar  et  al,  c/o  Atlas  Copco 
NL  Aktiebolag  Patent  Department,  S-1  05  23  Stockholm  (SE) 

Valve  device  for  controlled  pressurization  of  a  pressure  fluid  system. 

@  A  valve  device  for  controlled  pressurization  of  a  pressure 
fluid  system  (35).  The  device  comprises  two  coaxial  valve 
bodies  (9,  13),  one  (1  1)  for  controlling  flow  communication 
between  inlet  port  (5)  and  outlet  port  (6)  and  the  other  (9)  for 
controlling  flow  communication  between  outlet  port  (6)  and 
drain  port  (7).  The  coaxial  build-up  gives  short  and  direct  chan- 
nels  and  thus  small  dimensions  for  a  given  flow  capacity. 
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  A  valve  device  for  controlled  pressurization  of  a  pressure 
fluid  system  (35).  The  device  comprises  two  coaxial  valve 
bodies  (9,  13),  one  (11)  for  controlling  flow  communication 
between  inlet  port  (5)  and  outlet  port  (6)  and  the  other  (9)  for 
controlling  flow  communication  between  outlet  port  (6)  and 
drain  port  (7).  The  coaxial  build-up  gives  short  and  direct  chan- 
nels  and  thus  small  dimensions  for  a  given  flow  capacity. 



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  v a l v e   d e v i c e   f o r  

c o n t r o l l e d  p r e s s u n z a t i o n   of  a  p r e s s u r e   f l u i d   s y s t e m .  

When  t he   p r e s s u r e   f l u i d   s y s t e m   is  d i s c o n n e c t e d   f rom  t h e  

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

t h e   s u p p l y   of  p r e s s u r e   f l u i d   to  t he   s y s t e m   and  v e n t   t h e  

s y s t e m .   If  t h i s   has  been   d o n e ,   e . g .   b e c a u s e   of  s o m e  

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

a r e   l e f t   in  a r b i t r a r y   p o s i t i o n s .   I f ,   o u t g o i n g   f rom  t h i s  

s i t u a t i o n ,   t he   s y s t e m   is  to  be  p r e s s u r i z e d   a g a i n   t h e r e  

is  a  r i s k   t h a t   a c t u a t o r s   a r e   in  u n s u i t a b l e   p o s i t i o n s  

so  t h a t   v e r y   s u d d e n   m o v e m e n t s   of  t he   a c t u a t o r s   may 

o c c u r .   T h i s   may  c a u s e   damage   to  e q u i p m e n t   or  e v e n  

r e s u l t   in  a c c i d e n t s .  

In  o r d e r   to  a v o i d   t he   a b o v e   m e n t i o n e d   r i s k s   t h e   p r e s s u r e  
f l u i d   s y s t e m   is  p r e s s u r i z e d   t h r o u g h   a  c o n d u i t   h a v i n g  

r e s t r i c t e d   f l o w   c a p a c i t y .   When  t h e   p r e s s u r e   in  t h e  

p r e s s u r e   f l u i d   s y s t e m   has  r e a c h e d   a  p r e d e t e r m i n e d   l e v e l ,  

e . g .   50  %  of  f u l l   p r e s s u r e ,   a  v a l v e   is  o p e n e d   to  g i v e  

f u l l   f l o w   c a p a c i t y .  

When  s o l v i n g   t he   a b o v e   m e n t i o n e d   p r o b l e m   i t   has  a l -  

ways  been   a  d e s i r e   to  o b t a i n   h i g h   f l o w   c a p a c i t y   w i t h -  

in  s m a l l   d i m e n s i o n s .  

P r i o r   a r t   s o l u t i o n s   c o m p r i s e   c o m b i n a t i o n s   of  v a l v e s ,  
in  s e p a r a t e   v a l v e   b o d i e s ,   or  s p e c i a l   v a l v e s .   E x i s t i n g  

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

t h e   f l o w   c a p a c i t y .  

The  p r e s e n t   i n v e n t i o n   is  an  i m p r o v e m e n t   o v e r   p r i o r  

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

f o r   a  g i v e n   f l o w   c a p a c i t y .   T h i s   is  o b t a i n e d   by  means   o f  



s h o r t   and  d i r e c t   main   f l o w   c h a n n e l s .   The  s h o r t   and  d i r e c t  

f l o w   c h a n n e l s   a r e   made  p o s s i b l e   by  u s i n g   two  v a l v e   b o d i e s  

h a v i n g   c o a x i a l   m o v e m e n t   as  d e f i n e d   in  t he   a p p e n d e d   c l a i m s .  

An  e m b o d i m e n t   of  t he   i n v e n t i o n   is  d e s c r i b e d   b e l o w   w i t h  

r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g s   in  wh ich   f i g .   1 

shows  a  s e c t i o n   t h r o u g h   a  v a l v e   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 .   Fig  2  shows  a  s e c t i o n   a c c o r d i n g   to  2-2   in  f i g .  

1.  F i g .   3  i s . s c h e m a t i c   r e p r e s e n t a t i o n   of  t he   v a l v e   d e v i c e .  

The  v a l v e   d e v i d e   40  shown  in  t h e   d r a w i n g s   c o m p r i s e s   a  v a l v e  

h o u s i n g   1  h a v i n g   an  i n l e t   p o r t   5  and  an  o u t l e t   p o r t   6 .  

I n l e t   p o r t   5  is  c o n n e c t e d   to  a  s o u r c e   of  p r e s s u r e   f l u i d  

34  and  o u t l e t   p o r t   6  to  a  p r e s s u r e   f l u i d   s y s t e m   35.  A  f i r s t  

v a l v e   body  11  p r o v i d e d   w i t h   an  a n n u l a r   s e a l   13  and  c o n n e c t e d  

to  a  p i s t o n   12  is  m o v a b l e   in  a  t r a n s v e r s e   b o r e   in  t h e  

v a l v e   h o u s i n g   1  to  c o n t r o l   f l u i d   c o m m u n i c a t i o n   b e t w e e n   t h e  

i n l e t   p o r t   and  t h e   o u t l e t   p o r t   v i a   c h a n n e l   17.  V a l v e   h o u s -  

ing  1  is  f u r t h e r   p r o v i d e d   w i t h   a  nu t   2  in  w h i c h   a  d r a i n   p o r t  

7  is  p r o v i d e d .   A  s e c o n d   v a l v e   body  9  h a v i n g   an  a n n u l a r   s e a l  

14  c o n t r o l s   f l o w   c o m m u n i c a t i o n   b e t w e e n   o u t l e t   p o r t   6  a n d  

d r a i n   p o r t   7.  V a l v e   body  9  is  c o n n e c t e d   w i t h   a  rod  10  w h i c h  

is  c o a x i a l   w i t h   and  s l i d a b l y   r e c e i v e d   in  p i s t o n   12.  A  p i s t o n  

8  i s  c o n n e c t e d   w i t h   t h e   o t h e r   end  of  rod  10.  The  t r a n s v e r s e  

b o r e   is  c o v e r e d   by  a  s e a l   4  and  a  p l a t e   3.  A  s p r i n g   15 

b i a s e s   f i r s t   v a l v e   body  11  t o w a r d s   c l o s e d   p o s i t i o n .   S p r i n g  

16  b i a s e s   s e c o n d   v a l v e   body  9  t o w a r d s   open  p o s i t i o n .   A  p i l o t  

v a l v e   28  is  p r o v i d e d   in  a  b o r e   27  in  v a l v e   h o u s i n g   1 .  

Bore   27  is  fn  f l o w   c o m m u n i c a t i o n   w i t h   i n l e t   o p e n i n g   5.  V a l v e  

h o u s i n g   1  is  f u r t h e r m o r e   p r o v i d e d   w i t h   a  b o r e   24  in  w h i c h   a n  

a d j u s t a b l e   s c r e w   25  is  m o v a b l e   to  a d j u s t   an  a n n u l a r   r e s t r i c t -  

ion  26.  P i l o t   v a l v e   28  c o n t r o l s   f l o w   c o m m u n i c a t i o n   b e t w e e n  

i n l e t   p o r t   5  and  a  c h a n n e l   30.  C h a n n e l   30  ends   in  an  o p e n i n g  

20  in  c h a m b e r   22.  C h a m b e r   22  is  v i a   a  c h a n n e l   21  c o n n e c t e d  

to  o u t l e t   p o r t   6.  I n l e t   p o r t   5  can  a l s o   v i a   c h a n n e l   19  a n d  

p o r t   33  be  c o n n e c t e d   to  a  v a l v e   36,   f i g .   3.  V a l v e   36  is  v i a  

c o n n e c t i o n   32  and  h o l e   31  c o n n e c t e d   to  t h e   u p p e r   s i d e   o f  



p i l o t  v a l v e   28.  T h e r e   is  a l s o   a  s l o t   18  in  s e a l   4 

b e t w e e n   h o l e   31  and  c h a m b e r   23.  V a l v e   36  is  f u r t h e r -  

more  c o n n e c t e d   to  t he   p r e s s u r e   f l u i d   s o u r c e   34  v ia   p o r t   3 3 .  

The  shown  v a l v e   d e v i c e   40  o p e r a t e s   in  t he   f o l l o w i n g   w a y .  

V a l v e   36  is  moved  to  t h e   p o s i t i o n   o p p o s i t e   t he   one  s h o w n  

in  f i g .   3.  P r e s s u r e   f l u i d   is  t h e n   a p p l i e d   to  t he   u p p e r  
end  of  p i l o t   v a l v e   28  and  to  c h a m b e r   23  a b o v e   p i s t o n   8 .  

P i s t o n   8  is  moved  d o w n w a r d s   so  t h a t   t h e   s e c o n d   v a l v e   b o d y  

9  c l o s e s   c o m m u n i c a t i o n   b e t w e e n   o u t l e t   p o r t   6  and  d r a i n   p o r t  

7.  At  t h e   same  t i m e   p i l o t   v a l v e   28  o p e n s   up  a  f l o w   c o m m u n i c -  

a t i o n   a t   29  so  t h a t   p r e s s u r e   f l u i d   is  t r a n s f e r r e d   f rom  i n -  

l e t   p o r t   5  v i a   c h a n n e l   19,  r e s t r i c t i o n   26,   f l o w   c o m m u n i c a t i o n  

29,   c h a n n e l   30 ,   c h a m b e r   22  and  c h a n n e l   21  to  o u t l e t   p o r t  

6.  The  p r e s s u r e   f l u i d   is  t h u s   t r a n s f e r r e d   a t   a  r e s t r i c t e d  

r a t e   to  p r e s s u r e   f l u i d   s y s t e m   3 5  .   When  t h e   p r e s s u r e   i n  

c h a m b e r   22  has   r i s e n   to  a  p r e d e t e r m i n e d   l e v e l ,   w h i c h   i s  

d e p e n d i n g   on  t h e   s p r i n g   f o r c e s   and  t h e   p r e s s u r e   f o r c e s ,  

p i s t o n   12  is  moved  d o w n w a r d s   so  t h a t   f i r s t   v a l v e   body  11 

o p e n s   a  f u l l   c a p a c i t y   f l o w   c o m m u n i c a t i o n   b e t w e e n   i n l e t  

p o r t   5  and  o u t l e t   p o r t   6.  The  h i g h   f l o w   c a p a c i t y   o b t a i n e d  

in  t h i s   way  b e c a u s e   of  t h e   s h o r t   and  d i r e c t   c h a n n e l - b e t -  

ween  i n l e t   and  o u t l e t   is  f u r t h e r   i n c r e a s e d   s o m e w h a t   b e c a u s e  

o f ' t h e   p a r a l l e l   a r r a n g e m e n t   of  r e s t r i c t i o n   26  and  p i l o t   v a l -  

ve  2 8 .  

When  v a l v e   36  is  moved  back   to  t h e   p o s i t i o n   shown  i n  

f i g .   3  t h e   u p p e r   end  of  p i l o t   v a l v e   28  and  c h a m b e r   23  

a r e   v e n t e d .   P i l o t   v a l v e   28  c l o s e s   and  p i s t o n   8  m o v e s  

u p w a r d s   so  t h a t   f i r s t   v a l v e   body  11  c l o s e s   f l o w   c o m m u n i c -  

a t i o n   b e t w e e n   i n l e t   p o r t   5  and  o u t l e t   p o r t   6.  P r e s s u r e  

f l u i d   s y s t e m   35  is  v e n t e d   t h r o u g h   d r a i n   p o r t   7 .  



1.  A  v a l v e   d e v i c e   f o r   c o n t r o l l e d   p r e s s u r i z a t i o n   of  a 

p r e s s u r e   f l u i d   s y s t e m   (35 )   c o m p r i s i n g   a  v a l v e   h o u s i n g   ( 1 ) ,  

an  i n l e t   p o r t   (5)  in  t he   v a l v e   h o u s i n g   f o r   s u p p l y   of  p r e s -  

s u r e   f l u i d   f rom  a  p r e s s u r e   f l u i d   s o u r c e   ( 3 4 ) ,   an  o u t l e t  

p o r t   (6)  in  t h e   v a l v e   h o u s i n g   in  c o m m u n i c a t i o n   w i t h   s a i d  

p r e s s u r e   f l u i d   s y s t e m   and  a  f i r s t   v a l v e   body  (11)   m o v a b l e  

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

c o m m u n i c a t i o n   b e t w e e n   s a i d   i n l e t   p o r t   and  s a i d   o u t l e t   p o r t ,  

c h a r  a c t  e  r  i  z e d   b y  a  s e c o n d   v a l v e   body  ( 9 )  

b e i n g   c o a x i a l   w i t h   s a i d   f i r s t   v a l v e   body  ( 1 1 )  ,   s a i d  

s e c o n d   v a l v e   body  c o n t r o l l i n g   c o m m u n i c a t i o n   b e t w e e n   s a i d  

o u t l e t   p o r t   (6)   and  a  d r a i n   p o r t   ( 7 ) ,   a  r e s t r i c t e d   c o m m u n i c -  

a t i o n   ( 2 6 )   in  t h e   v a l v e   h o u s i n g   (1)  b e t w e e n   s a i d   i n l e t  

p o r t   (5)   and  s a i d   o u t l e t   p o r t   (6)  and  a  c o m m u n i c a t i o n  

(21)   b e t w e e n   t h e   o u t l e t   p o r t   and  s a i d   f i r s t   v a l v e   body  s o  

t h a t   t h e   p r e s s u r e   in  t h e   o u t l e t   p o r t   s t r i v e s   a t   o p e n i n g  

up  t h e   p r e s s u r e   f l u i d   c o m m u n i c a t i o n   b e t w e e n   t he   i n l e t  

p o r t   and  t h e   o u t l e t   p o r t .  

2.  A  v a l v e   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   t h e  r  e b y  t h a t   s a i d   f i r s t   v a l v e   body  ( 1 1 )  

is  c o n n e c t e d   w i t h   a  p i s t o n   (12 )   b e i n g   s l i d a b l e   in  t he   v a l v e  

.  hous ing   (1)  and  t h a t   s a i d   s e c o n d   v a l v e   body  (9)  is  c o n n e c t e d  

w i t h   a  rod  (10)   b e i n g   s l i d a b l y   r e c e i v e d   in  and  c o a x i a l  

w i t h   s a i d   p i s t o n   ( 1 2 ) .  

3.  A  v a l v e   d e v i c e   a c c o r d i n g   to  c l a i m   1  or  2,  c h a r  a c -  

t  e r  i z e d   t h e  r  e b y  t h a t   a  c h a n n e l   (21)   c o n n e c t s  

t h e   o u t l e t   p o r t   (6)   w i t h   a  c h a m b e r   (22)   in  t h e   v a l v e   h o u s i n g  

( 1 ) ,   s a i d   p i s t o n   (12)   e x t e n d i n g   i n t o   s a i d   c h a m b e r ,   w h e r e -  

by  t he   p r e s s u r e   in  t he   o u t l e t   p o r t   l o a d s   s a i d   p i s t o n   i n  

t he   o p e n i n g   d i r e c t i o n   of  s a i d   f i r s t   v a l v e   body  ( 1 1 ) .  
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