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©  HYDRAULIC  CONTROL  VALVE  FOR  VEHICLE  BRAKING  MECHANISM. 

@  A  hydraulic  control  valve  used  for  a  2-circuit  brake 
hydraulic  system  which  functions  so  that  the  other  brake 
circuit  is  not  controlled  when  one  brake  circuit  fails.  When . 
the  hydraulic  pressure  of  the  one  brake  circuit  fails,  a 
movable  member  (10)  is  moved  to  the  failing  side  by  the 
hydraulic  pressure  of  the  other  brake  circuit.  The  movable 
member  (10)  presses  a  resilient  member  (17)  made  of 
rubber,  synthetic  resin  or  the  like  to  cause  the  resilient 
member  to  produce  a  force  against  the  movement  of  a 
plunger  (5)  and  to  hence  inhibit  the  hydraulic  control  of  the 
other  brake  circuit  which  has  not  failed. 



FIELD.OF  THE  INVENTION 

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  h y d r a u l i c   p r e s s u r e  

c o n t r o l   v a l v e   f o r   an  a u t o m o b i l e   b r a k e   m e c h a n i s m ,   and  more  p a r -  

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

in  an  a u t o m o b i l e   b r a k i n g   s y s t e m  b e t w e e n   i t s   m a s t e r   c y l i n d e r   a n d  

b r a k e   u n i t s   to  r e g u l a t e   a  b r a k i n g   f o r c e   f o r   b r a k e s   of  f r o n t   a n d  

r e a r   w h e e l s ,   e s p e c i a l l y   f o r   the  b r a k e   u n i t s   of  the   l a t t e r ,   a n d  

w h i c h   i s   n o t   e q u i p p e d   w i t h   a  y - s e a l   s u b j e c t   to  h y d r a u l i c   p r e s -  

s u r e s   f rom  b o t h   s i d e s   t h e r e o f ,   u n l i k e   in   t he   p r i o r   a r t ,   b u t   i s  

c a p a b l e   of  p a r t l y   r e s t o r i n g   a  b r a k i n g   f o r c e   by  i n h i b i t i n g   a  

p l u n g e r   from  m o v i n g   in   a  d i r e c t i o n   in  w h i c h   to  cu t   o f f   a  b r a k e  

l i q u i d   upon  f a i l u r e   of  a  l i q u i d   p a s s a g e   l e a d i n g   to  each  b r a k e  

u n i t   of  e i t h e r   the   f r o n t   or  r e a r   w h e e l s .  

BACKGROUND  OF  THE  INVENTION 

In  an  a u t o m o b i l e   s p e e d   c o n t r o l   m e c h a n i s m ,   a  b r a k i n g  

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

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

b r a k e   u n i t .   With   t he   h y d r a u l i c   b r a k i n g   s y s t e m ,   a  f o r c e   a p p l i e d  

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

m a s t e r   c y l i n d e r   i n t o   a h y d r a u l i c   p r e s s u r e ,   w h i c h   i s   f u r t h e r   c o n -  

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

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

c y l i n d e r   of  each   w h e e l   to  a c t u a t e   i t s   b r a k e   u n i t ,   t h u s - b r a k i n g  

the   w h e e l .  

For  r e d u c i n g   t he   s p e e d   of  an  a u t o m o b i l e ,   a  l a r g e   b r a k i n g  



f o r c e   i s   n e e d e d ;   in  a d d i t i o n ,   i t s   d e c e l e r a t i o n   i s   l i m i t e d   by  a  

v a l u e   d e p e n d e n t   upon  an  a d h e s i o n   s o e f f i c i e n t   b e t w e e n   t i r e s - a n d  

the   g r o u n d ,   and  i t   i s   r e q u i r e d   t h a t   t he   b r a k i n g   f o r c e   f o r   t h e  

f r o n t . a n d   r e a r   w h e e l s   be  p r o p e r l y   d i s t r i b u t e d   by  s e l e c t i n g   a  

maximum  o i l   p r e s s u r e   on  a  r e a r   w h e e l   b r a k e   s m a l l e r   t h a n   on  a  

f r o n t   w h e e l   b r a k e .   I t   i s   w e l l - k n o w n  i n   t he   a r t  t h a t   an  i d e a l  

d i s t r i b u t i o n   of  the  b r a k i n g   f o r c e   f o r   the   f r o n t   and  r e a r   w h e e l s  

i s   s u c h   t h a t   t he   f r o n t   b r a k e   g r a d u a l l y   w o r k s   w i t h   an  i n c r e a s e  

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

f o r c e s   f o r   the   f r o n t   a n d  r e a r   w h e e l s   b e a r   such   a  r e l a t i o n   as  i s  

r e p r e s e n t e d   by  a  q u a d r a t i c   c u r v e .   But   the   b r a k i n g   f o r c e s ' f o r  

the   f r o n t   and  r e a r   w h e e l s  a r e   u s u a l l y   f i x e d ,   or   b e a r   a  c o n s t a n t  

r e l a t i o n   to  each   o t h e r ,   and  a  v a r i e t y   of  h y d r a u l i c   p r e s s u r e   c o n -  

t r o l   v a l v e s   a r e   e m p l o y e d   f o r   c h i e v i n g   such   an  i d e a l   d i s t r i b u t i o n  

of  t h e   b r a k i n g   f o r c e .  

W i t h   such   h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e s ,   an  i n p u t   o i l  

p r e s s u r e   from  the   m a s t e r   c y l i n d e r   i s   u s u a l l y   t r a n s m i t t e d ,   as  i t  

i s ,   to  t he   b r a k e   u n i t   o f ,   f o r   e x a m p l e ,   the   f r o n t   w h e e l ,   w h e r e a s ,  

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

a p p l i e d   a f t e r   b e i n g   r e d u c e d  b y   a  r e c i p r o c a t i n g   m o t i o n   of  a  p l u n -  

g e r ;   h o w e v e r ,   t h e s e   p r i o r   a r t   v a l v e s   a r e   d e f e c t i v e   as  d e s c u s s e d  

b e l o w .   F i g s .   l ( a )   and  (b)   a r e   a  c r o s s - s e c t i o n a l   view  of  a  c o n -  

v e n t i o n a l   h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   and  an  e n l a r g e d   v i e w  

of  i t s   one  p o r t i o n .   As  shown  in   F i g .   1,  a  v a l v e   p r o p e r  7   h a s  

f o r m e d   t h e r e i n   b r a k e   l i q u i d   i n l e t   p o r t s   1  and  3  and  o u t l e t   p o r t s  

2  and  4.  A  l i q u i d   p a s s a g e   from  the   i n l e t  p o r t   1  to  t he   o u t l e t  

p o r t   2  c o n s t i t u t e s   a  f i r s t   h y d r a u l i c   p r e s s u r e   p a s s a g e   l e a d i n g   t o  

e a c h   b r a k e   u n i t   of  t h e   f r o n t   w h e e l ,   f o r   i n s t a n c e ,   and  a  l i q u i d  



p a s s a g e   from  the   i n l e t   p o r t   3  to  the   o u t l e t   p o r t   4  c o n s t i t u t e s  

a  s e c o n d   h y d r a u l i c   p r e s s u r e   p a s s a g e   l e a d i n g   to  the   b r a k e   u h i t  

of  t he   f r o n t   w h e e l ,   f o r   e x a m p l e .   In  the   c e n t r a l   p o r t i o n   of  t h e  

v a l v e   p r o p e r  7   i s   made  a  s t e p p e d   h o l e   12a ,   in   w h i c h   a  s t e p p e d  

p l u n g e r   5  i s   p r o v i d e d   so  t h a t   i t   may  f r e e l y   r e c i p r o c a t e .   One  

end  5a  of  the   p l u n g e r   5  p a r t l y   e x t e d s   i n t o  t h e   f i r s t   h y d r a u l i c  

p r e s s u r e   p a s s a g e   s e p a r a t e d   by  a  y - s e a l   6  from  the   s e c o n d   h y d r a u l i c  

p r e s s u r e   p a s s a g e .  

The  o t h e r   end  5b  of  t h e   p l u n g e r   5  l i e s   i n   t he   s e c o n d   h y -  

d r a u l i c   p r e s s u r e   p a s s a g e ,   and  a  v a l v e   f l a n g e   5c  of  a  l a r g e r   d i a -  

m e t e r   t h a n   t h a t   of  t h e   o t h e r   end  5b  i s   f o r m e d   b e t w e e n   the  o n e  

end  5a  and  the   o t h e r   e n d . 5 b   o f  t h e   p l u n g e r .   F u r t e r h ,   a  s p r i n g  

r e c e i v i n g   f l a n g e  5 d   i s   f o r m e d   in   c o n t a c t   w i t h   t he   v a l v e   f l a n g e  

5c,   d e f i n i n g   t h e r e b e t w e e n   a  c i r c u l a r   s p a c e   5e .   A  s p r i n g   7a  i s   s u p p o r t -  

ed  by  t he   s p r i n g   r e c e i v i n g   f l a n g e   5d  and ,   by  a  p l u g   12  t h r e a d a b l y  

e n g a g e d   w i t h   t h e . v a l v e   p r o p e r ,   the   s p r i n g   7a  i s   u r g e d   t o w a r d   t h e  

f i r s t   h y d r a u l i c   p r e s s u r e  p a s s a g e ,   r e s u l t i n g   in   t he   p l u n g e r   5  

b e i n g ' u r g e d   by  t h e   r e s i l i e n c y   of  t he   s p r i n g   7a  t o w a r d   the   f i r s t  

h y d r a u l i c   p r e s s u r e   p a s s a g e .  

B e t w e e n   the  two  f l a n g e s   5c  and  5d,  t h a t   i s ,   in   the   c i r -  

c u l a r  s p a c e   5e,   i s   d i s p o s e d   a  l i p   s e a l   23  made  of  a  r e s i l i e n t  

m a t e r i a l .   The  l i p   s e a l   23  h a s   i t s   o u t e r   p e r i p h e r a l   s u r f a c e   m a k -  

i n g   c o n t a c t   w i t h   t he   i n t e r i o r   s u r f a c e   of  the   s t e p p e d   h o l e   1 2 a  

and  i t s   i n n e r   p e r i p h e r a l   s u r f a c e   p r o j e c t i n g   i n t o   the   c i r c u l a r  

s p a c e   5e  b e t w e e n   the   two  f . l a n g e s   5c  and  5d  as  d e p i c t e d   in   F i g .  

l ( b ) .   The  l i p   s e a l   23  has   f o r m e d   i n t e g r a l l y   t h e r e w i t h   s e m i -  

s p h e r i c a l   p r o j e c t i o n s   23a  a t   p r e d e t e r m i n e d   i n t e r v a l s   on  the   s i d e   o f  

the   s p r i n g   r e c e i v i n g   f l a n g e   5d.   D u r i n g   n o r m a l   d r i v e   o p e r a t i o n ,  



as  shown  in   F i g s .   l ( a )   and  ( b ) ,   t he   p r o j e c t i o n s   23a  of  t he   l i p  

s e a l   23  a r e   in   c o n t a c t   w i t h   t he   s p r i n g   r e c e i v i n g   f l a n g e   5 d . a n d  

the   b r a k e   l i q u i d   f l o w i n g   i n t o   the   s t e p p e d   h o l e   12a  f rom  the   i n l e t  

p o r t   3  i s   d r a i n e d   ou t   from  the   o u t l e t   p o r t   4,  p a s s i n g   t h r o u g h   g a p s  

d e f i n e d   b e t w e e n   a d j a c e n t   o n e s   of  the   s e m i - s p h e r i c a l   p r o j e c t i o n s   2 3 a .  

In  the  s e c o n d   h y d r a u l i c   p r e s s u r e   p a s s a g e ,   s i n c e . t h e   c r o s s - s e c t i o n a l  

a r e a s   of  the   p l u n g e r   5,  i . e .   i t e   o t h e r   end  5b  and  the   v a l v e   f l a n g e  

5c  a r e   s e l e c t e d   d i f f e r e n t   from  each   o t h e r ,   the   b r a k e   l i q u i d   h a v i n g  

e n t e r e d   f rom  the   i n l e t   p o r t   3  i s   d r a i n e d   o u t ,   w i t h   i t s   h y d r a u l i c  

p r e s s u r e   r e g u l a t e d   by  the   e n g a g e m e n t   of  the   l i p   s e a l   23  w i t h   t h e  

o u t e r   p e r i p h e r a l   s u r f a c e   of  t he   v a l v e   f l a n g e   5c .   T h a t   i t   to  s a y ,  

the   p l u n g e r   5  l i e s   b e t w e e n   the   f i r s t   and  s e c o n d   h y d r a u l i c   p r e s -  

s u r e   p a s s a g e s   and  r e c i p r o c a t e s   in   d e p e n d e n c e   upon   the   f o r c e   o f  

the  s p r i n g   7a  and  the   h y d r a u l i c   p r e s s u r e   of  the   b r a k e   l i q u i d   i n  

the   f i r s t   h y d r a u l i c   p r e s s u r e   p a s s a g e ,   by  wh ich   the   h y d r a u l i c  

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

l i c   p r e s s u r e   p a s s a g e .   B e t w e e n   the   f i r s t   and  s e c o n d   h y d r a u l i c  

p r e s s u r e   p a s s a g e s   i s   d i s p o s e d   t he   Y - s e a l   6  and ,   d u r i n g   n o r m a l  

o p e r a t i o n ,   the   p l u n g e r   5  i s   u r g e d   t o w a r d   the   s e c o n d   h y d r a u l i c  

p r e s s u r e   p a s s a g e .   A c c o r d i n g l y ,   when  the   f i r s t   h y d r a u l i c   p a s s a g e  

f a i l s ,   t he   p r e s s u r e   on  the   P l u n g e r   5  d e c r e a s e s   by  t h a t   and  t h e  

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

i n c r e a s e s ,   r e s u l t i n g   the   h y d r a u l i c   p r e s s u r e   on  the   s i d e   of  t h e  

o u t l e t   p o r t  4   i s   r e g u l a t e d   as  shown  in  F i g .   3 ( b ) .   The  Y - s e a l   6 

i s   a l w a y s   e x p o s e d   to  the   h y d r a u l i c   p r e s s u r e s   in   t he   f i r s t   a n d  

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

5  r e c i p r o c a t e s ,   so  t h a t   t he   Y - s e a l   6  h e l d   in  c o n t a c t   w i t h   i t   i s  

l i a b l e   to  be  b r o k e n .  



The  p r e s e n t   i n v e n t i o n   has   fo r   i t s   o b j e c t   to  s e t t l e   t h e  

a b o v e s a i d   d e f e c t ;   in   c o n c r e t e   t e r m s ,   t he   i n v e n t i o n   i s   t o · p r o v i d e  

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

mal   o p e r a t i o n   no  e x t e r n a l   f o r c e s   a r e   a p p l i e d   to  t he   p l u n g e r ,   a n d  

t h a t   upon   f a i l u r e   of  e i t h e r   one  of  t he   h y d r a u l i c   p r e s s u r e   p a s -  

s a g e s   l e a d i n g   to  the   b r a k e   u n i t s   of  t he   f r o n t   and  r e a r  w h e e l s ,  

s l i d i n g   m o v e m e n t   of   t he   p l u n g e r   i s   i n h i b i t e d ,   t h e r e b y   to  h o l d  

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

DISCLOSURE  OF  THE  I N V E N T I O N  .  

The  p r e s e n t   i n v e n t i o n   i s   c h a r a c t e r i z e d   f i r s t   in   t h a t   a  

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

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

p a s s g a e   c o m m u n i c a t i n g   w i t h   b r a k e   u n i t s   of  t he   o t h e r   a r e - p r o v i d e d ;  

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

p a s s a g e ;   a t   l e a s t   one  h y d r a u l i c   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m  

i s   p r o v i d e d   on  t h e   p l u n g e r   in   t he   s e c o n d   h y d r a u l i c   p r e s s u r e   p a s -  

s a g e ;   and  b l o c k i n g   m e a n s   i s   p r o v i d e d   f o r   i n h i b i t i n g   t he   p l u n g e r  

f rom  m o v i n g   in   a  d i r e c t i o n   in   w h i c h   to  c u t   o f f   the   b r a k e   l i q u i d .  

A c c o r d i n g l y ,   when  the   f i r s t   or  s e c o n d   h y d r a u l i c   p r e s s u r e  

p a s s a g e   c o m m u n i c a t i n g   w i t h   each   b r a k e   u n i t   f a i l s ,   the   b l o c k i n g  

m e a n s   o p e r a t e s ,   p e r m i t t i n g   the   h y d r a u l i c   p r e s s u r e   to  r i s e   w i t h -  

o u t   t he   b r a k e   l i a u i d   b e i n g   cu t   o f f   by  t he   h y d r a u l i c  p r e s s u r e  

r e g u l a t i n g   m e c h a n i s m .   As  a  r e s u l t   o f  t h i s ,   each   b r a k e   u n i t   o n  

the   s i d e   of  t he   s e c o n d   h y d r a u l i c   p r e s s u r e   p a s s a g e ,   f o r   i n s t a n c e ,  

a r e   s u p p l i e d   w i t h   an  i n c r e a s e d   b r a k i n g   f o r c e .  

S e c o n d l y ,   t he   p r e s e n t   i n v e n t i o n   i s   c h a r a c t e r i z e d   in   t h a t  

s e c o n d   h y d r a u l i c   p r e s s u r e   p a s s a g e s   to  the   h y d r u l i c   p r e s s u r e   o f  

e i t h e r   one  of  t h e m ,   and  a  p r e s s u r i z i n g   m e m b e r   f o r   g e n e r a t i n g ,  



by  the   m o v e m e n t   of  the   m o v i n g   member ,   a  p r e s s u r e   on  the   p l u n g e r  

from  a t   l e a s t   one  of  the   d i r e c t i o n s   r a d i a l   and  a x i a l   t h e r e o f   a n d  

o b l i q u e   t h e r e t o .  

A c c o r d i n g l y ,   t he   b l o c k i n g   means   i s   c o m p o s e d   of  o n l y   t h e  

m o v i n g   member   a n d . t h e   p r e s s u r i z i n g   member ,   and  h e n c e   i s   e x t r e m e l y  

s i m p l e s t r u c t u r e d .   D u r i n g   n o r m a l   o p e r a t i o n ,   t he   p r e s s u r i z i n g   m e m b e r  

i s   n o t   s u b j e c t   to  any  e x t e r n a l   f o r c e s   u n l i k e   t he   Y - s e a l   shown  i n  

F i g .   l ( a )   a n d ,   f u r t h e r , .   Upon  f a i l u r e   of  e i t h e r   one  of  t h e   h y d r a u l i c  

p r e s s u r e   p a s s a g e s ,   t he   m o v i n g   member   d e t e c t s  i t   and  moves   and ,   b y  

t h i s   m o v e m e n t ,   the   p r e s s u r i z i n g   member   a p p l i e s   a  p r e s s u r e   to  t h e  

p l u n g e r   to  r e t a i n   i t ,   t h a t   i s , t h e   m o v e m e n t   of  t he   p l u n g e r   i s  

i m m e d i a t e l y   i n h i b i t e d ,   so  t h a t   t he   b r a k e   l i q u i d   i s   n o t   c u t   o f f  

by  the   h y d r a u l i c   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   of  t he   p l u n g e r .  

T h i r d l y ,   t he   p r e s e n t   i n v e n t i o n   i s   c h a r a c t e r i z e d   i n   t h a t  

the  m o v i n g   member   i s   c o n s t i t u t e d   as  a  member  w h i c h   c o n f o r m s   t o  

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

d e f i n e d   t h e r e b e t w e e n ;   t he   m o v i n g   member  has  on  i t s   i n n e r   p e r i p h e r a l  

s u r f a c e   a  p r e s s u r i z i n g   a r e a   f o r   u r g i n g   the   p r e s s u r i z i n g   member  i n  

i t s   a x i a l   d i r e c t i o n ;   t he   p r e s s u r i z i n g   member  i s   a  member   w h i c h  

c o n f o r m s   to  the  o u t e r   p e r i p h e r a l   s u r f a c e   of  the   p l u n g e r   w i t h   a  

s l i g h t   gap  d e f i n e d   t h e r e b e t w e e n ;  a n d   the  p r e s s u r i z i n g   member  i s  

f o r m e d   of  r u b b e r ,   s y n t h e t i c   r e s i n   or  l i k e ' e l a s t i c   m a t e r i a l .  

A c c o r d i n g l y ,   i t   i s   s u f f i c i e n t   t h a t   the  m o v i n g   member   h a s  

the  p r e s s u r i z i n g   a r e a .   The  p r e s s u r i z i n g   member  i s   made  of  r u b -  

b e r ,   s y n t h e t i c   r e s i n   or  l i k e   e l a s t i c   m a t e r i a l ,   so  t h a t   w h e n  

p r e s s e d   by  the   p r e s s u r i z i n g   a r e a   of  the   mov ing   member ,   i t   g e n e -  

r a t e s   a  l a r g e   p r e s s u r i z i n g   f o r c e   f o r   the   p l u n g e r ,   e n s u r i n g   t o  



i n h i b i t   t he   m o v e m e n t   of  the   p l u n g e r .  

F o u r t h l y ,   the   p r e s e n t   i n v e n t i o n   i s   c h a r a c t e r i z e d   in   t h a t  

the   b l o c k i n g   means   c o m p r i s e s   a  p a i r   of  m o v i n g   members   w h i c h   a r e  

moved  by  the   d i f f e r e n c e   p r e s s u r e   b e t w e e n   the   f i r s t   and  s e c o n d  

h y d r a u l i c   p r e s s u r e   p a s s a g e s   and  a r e   d i s p o s e d   a d j a c e n t   e a c h   o t h e r ,  

a  p r e s s u r i z i n g   member  w h i c h   i s   u r g e d  b y   the   movemen t   of  t h e   m o v i n g  

members   to  d e v e l o p   a  p r e s s u r i z i n g   f o r c e   in   the   a x i a l   d i r e c t i o n  

of  the  p l u n g e r ,   and  a  s t o p p e r   m e m b e r ' w h i c h   s u p p o r t s   the   p r e s s u r -  

i n g   m e m b e r .  

A c c o r d i n g l y ,   the   p r e s s u r i z i n g   member   g e n e r a t e s   a  f o r c e  

a c t i n g   on  t he   p l u n g e r   in   i t s   a x i a l   d i r e c t i o n   to  p r e v e n t   i t s  

m o v e m e n t ,   e n s u r i n g   to  o b s t r u c t   t he   m o v e m e n t   of  the   p l u n g e r   w i t h  

much  c e r t a i n t y .   F u r t h e r ,   by  i n t e r p o s i n g   a t   l e a s t   one  p r e s s u r i z i n g  

member  b e t w e e n   the   p a i r   of  m o v i n g   m e m b e r s ,   t h i s   t y p e   of  h y d r a u l i c  

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

l i c   p r e s s u r e   c o n t r o l   v a l v e   and ,   f u r t h e r ,   i t   can  be  f o r m e d   as  a  

u n i t a r y t s t r u c t u r e   w i t h   the   m a s t e r   c y l i n d e r .   E s p e c i a l l y   in   t h e   c a s e  

of  such   a  u n i t a r y   s t r u c t u r e ,   a  s u p p o r t   s h a f t   i n s e r t e d   i n t o   a  s h a f t  

r e c e i v i n g   h o l e   i s   e x t e n d e d   i n t o   t h e   m a s t e r   c y l i n d e r   to  h o l d   t h e  

s t o p p e r   member ,   by  w h i c h   i t  c a n   be  u s e d   as  a  s t o p p e r   of  t he   m a s t e r  

c y l i n d e r ,   t o o .  

BRIEF  DECRIPTION  OF  THE  DRAWINGS 

F i g .   l ( a )   i s   a  c r o s s - s e c t i o n a l   v iew  of  a  c o n v e n t i o n a l  

h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e ,   and  F i g .   l ( b )   i s   an  e n l a r g e d  

c r o s s - s e c t i o n a l   v iew  of  i t s   one  p o r t i o n ;  

F i g .   2 ( a )   i s   a  c r o s s - s e c t i o n a l   v iew  of  a  h y d r a u l i c   p r e s -  

s u r e   c o n t r o l   v a l v e   a c c o r d i n g   to  an  e m b o d i m e n t   of  the   p r e s e n t  

i n v e n t i o n ,   and   F i g . 2 ( b )   i s   e x p l a n a t o r y   of  how  a  p r e s s u r i z i n g  

e r c e   a c t s   on  a  p l u n g e r   in   t h e   c a s e   of  i n h i b i t i n g   i t s   m o v e m e n t  



by  a  p r e s s u r i z i n g   m e m b e r ;  

F i g .   3  i s   a  g r a p h   s h o w i n g   t he   o p e r a t i o n   c h a r a c t e r i s t i c  

of  t he   h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   i l l u s t r a t e d   in   F i g .   2 ( a ) ;  

F i g .   4  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  h y d r a u l i c   p r e s s u r e  

c o n t r o l   v a l v e   a c c o r d i n g   to  a n o t h e r   e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n ;  

F i g s .   5 ( a )   and  (b)   a re   e x p l a n a t o r y   of   t h e   o p e r a t i o n   f o r  

i n h i b i t i n g   t h e   m o v e m e n t   of  t h e   p l u n g e r   by  p r e s s i n g   i t   w i t h   a  

p r e s s u r i z i n g   member   in   the   h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e  

shown  in   F i g .   4 :  

F i g .   6  i s   a  c r o s s - s e c t i o n a l   v i e w   s h o w i n g   t h e   a p p l i c a t i o n  

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

F i g .   4  to  a  d u a l   t y p e   h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e ;  

F i g .   7 ( a )   i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  h y d r a u l i c   p r e s -  

s u r e   c o n t r o l   v a l v e   a c c o r d i n g   to  a n o t h e r   e m b o d i m e n t   of  t he   p r e -  

s e n t   i n v e n t i o n ,  a n d   F i g s .   7 ( b )   and  ( c )   a r e   c r o s s - s e c t i o n a l   v i e w s  

t a k e n   on  the   l i n e   A-A  i n   F i g .   7 ( a ) ,   F i g .   7 ( c )   s h o w i n g   an  o p e r a -  

t i o n   in   he  c a s e   of  f a i l u r e   of  a  f i r s t   h y d r a u l i c   p r e s s u r e   p a s -  

s a g e ;   a n d  

F i g .   8  i s   a  c r o s s - s e c t i o n a l   v i e w   e x p l a n a t o r y   of  the   c a s e  

w h e r e   b l o c k i n g   m e a n s   shown  i n  F i g .   7 ( a )   i s   a p p l i e d   to  t he   d u a l  

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

p r e s s u r e   c o n t r o l   v a l v e   i s   f o r m e d   as  a  u n i t a r y   s t r u c t u r e   w i t h   a  

m a s t e r   c y l i n d e r .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

In  F i g .   2 ( a ) ,   r e f e r e n c e   n u m e r a l s   1  a n d   3  i n d i c a t e   i n l e t  

p o r t s l   2  and  4  d e s i g n a t e   o u t l e t   p o r t s ;   5  i d e n t i f i e s   a  p l u n g e r ;  

and  7  d e n o t e s   a  v a l v e   p r o p e r .   A  p o r t i o n   of   a  b r a k e   l i q u i d   f e d  



from  a  m a s t e r   c y l e n d e r   15  e n t e r s   i n t o   t he   v a l v e   p r o p e r   7  f r o m  

the   i n l e t   p o r t   1  and  i s   d r a i n e d   o u t   f rom  the   o u t l e t   p o r t   a n d ,  

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

w h i c h   u s u a l l y   c o m m u n i c a t e s   w i t h   b r a k e   u n i t s   of  f r o n t   w h e e l s .  

The  o t h e r   r e m a i n i n g   p o r t i o n   of  t he   b r a k e   l i q u i d   f rom  t h e  m a s t e r  

c y l i n d e r   15  e n t e r s   i n t o   the  i n l e t   p o r t   3  and  i s .  d r a i n e d   ou t   f r o m  

the   o u t l e t   p o r t   4  a n d ,   in  t h i s   w h i l e ,   a  s e c o n d   h y d r a u l i c   p r e s s u r e  

p a s s a g e   i s   f o r m e d ,   w h i c h   u s u a l l y   c o m m u n i c a t e s   w i t h   b r a k e   u n i t s  

of  r e a r   w h e e l s .   A c c o r d i n g l y ,   t h e   p r e s s u r e   of  t he   b r a k e   l i q u i d  

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

m i t t e d   to  e a c h   b r a k e   u n i t   of  t he   f r o n   w h e e l s   a t   a  v a l u e   s e t   b y  

the   m a s t e r   c y l i n d e r   15,   w h e r e a s ,   in   t he   s e c o n d   h y d r a u l i c   p r e s -  

s u r e   p a s s a g e ,   t he   h y d r a u l i c   p r e s s u r e   i s   c o n t r o l l e d   as  r e q u i r e d ,  

by  the   a c t i o n   cf  a  p o p p e t   v a l v e   14  d e s c r i b e d   l a t e r   and  t h i s   c o n t r o l l e  

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

w h e e l s .  

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

s h a f t   r e c e i v i n g   h o l e   12a  e x t e n d i n g   a l o n g   the   c e n t e r   a x i s   of  t h e  

v a l v e   p r o p e r   7,  the   s h a f t   r e c e i v i n g   h o l e   12a   b e i n g   s h i e l d e d   by  two  

s e a l   m e m b e r s   8  and  9  from  the  o u t s i d e .   As  shown  in   F i g .   2,  t h e  

s h a f t  r e c e i v i n g   h o l e   12a  i s   u s u a l l y   c o n s t i t u t e d   as  a  s t e p p e d   h o l e  

and  the  p l u n g e r   5  i s   i n s e r t e d   i n t o   t he   s h a f t   r e c e i v i n g   h o l e   1 2 a .  

The  r e a r   end  of  t he   p l u n g e r   5  has   m o u n t e d   t h e r e o n   a  s p r i n g   1 1 ,  

w h i c h   i s   t h r e a d a b l y - e n g a g e d   w i t h   a  p l u g   12  t o  p r e s s   i t .   T h e  

p l u n g e r   5  h a s   a  s m a l l - d i a m e t e r   p o r t i o n   5g  and  a  l a r g e - d i a m e t e r  

p o r t i o n   5h,  and  the   s t e p p e d   p l u n g e r   i s   s n u g l y   f i t t e d   i n t o   t h e  

s t e p p e d   s h a f t   r e c e i v i n g   h o l e   1 2 a .  

An  i n s e r t i o n   h o l e   14c  i s   f o r m e d   in   the   l a r g e - d i o m e t e r  



p o r t i o n   5h  of  t he   p l u n g e r   to  e x t e n d   a l o n g   i t s   c e n t e r   a x i s   a n d ,  

i n   t h i s   i n s e r t i o n   h o l e   14c ,   a  h y d r a u l i c   p r e s s u r e   r e g u l a t i n g  

m e c h a n i s m   s u c h ,   f o r   i n s t a n c e ,   as  a  p o p p e t   v a l v e   14,   as  u s u a l ,  

a  v a l v e   rod  14a   p r o j e c t s   o u t   f rom  a  s e m i - s p h e r i c a l   v a l v e   b o d y  

14d  and  a  s p r i n g   l e   b  i s   l o a d e d   on  the   b a c k   of  t h e   v a l v e   b o d y  

14d  and ,   f u r t h e r ,   a  v a l v e   s e a t   14e  i s   f o r m e d   b y  t h e   s h o u l d e r  

p o r t i o n   of  t h e   i n s e r t i o n   h o l e   1 4 c ,   the   v a l v e   body   14d  and  t h e  

v a l v e   s e a t   14e  c o n s t i t u t i n g   an  o p e n c l o s e   v a l v e .   C o n s e q u e n t l y ,  

in   t he   s e c o n d   h y d r a u l i c   p r e s s u r e   p a s s a g e ,   t h e   b r a k e   l i q u i d  

h a v i n g   e n t e r e d   from  t h e   i n l e t   p o r t   3  f l o w s   i n t o   t h e   i n s e r t i o n  

h o l e   14c  of  t h e   p l u n g e r   and  when  the   h y d r a u l i c   p r e s s u r e   in   t h a t  

p o r t i o n   e x c e e d s   a  s e t   p r e s s u r e   d e t e r m i n e d   by  t h e   s p r i n g   11,  t h e  

p l u n g e r   5  moves   t o w a r d   the   f i r s t   h y d r a u l i c   p r e s s u r e   p a s s a g e ,  

in   c o n s e q u e n c e   of  wh ich   t h e   b r a k e   l i q u i d   i s   c u t   o f f   b e t w e e n  

t h e   v a l v e   body  14d  and  the   v a l v e   s e a t   14e ,   p e r m i t t i n g   the  b r a k e  

l i q u i d   to  f l o w   o u t   f rom  t h e   o u t l e t   p o r t   4  a t   a  d e s i r e d   h y d r a u -  

l i c   p r e s s u r e .  

B e t w e e n   t he   f i r s t   and  t h e   s e c o n d   h y d r a u l i c   p r e s s u r e   p a s -  

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

of  t he   p l u n g e r   5  t h r o u g h   u t i l i z a t i o n   of  a  d i f f e r e n c e . h y d r a u l i c  

p r e s s u r e   b e t w e e n   t h e   f i r s t   and  s e c o n d   h y d r a u l i c   p r e s s u r e   p a s s a g e s ,  

f o r   i n s t a n c e ,   when  the   h y d r a u l i c   p r e s s u r e   of  t h e   f i r s t   h y d r a u -  

l i c   p r e s s u r e   p a s s a g e   f a i l s .   The  b l o c k i n g   m e a n s   i s   c o n s t i t u t e d  

by  a  m o v i n g   m e m b e r - 1 0   m o v i n g   s u b s t a n t i a l l y   i n   p a r a l l e l   to  t h e  

c e n t e r   a x i s   of  t he   p l u n g e r   5  and  a  p r e s s u r i z i n g   member   17  w h i c h  

i s   p r e s s e d   by  the   m o v i n g   m e m b e r   10.  The  m o v i n g   member  10  i s  

c o n s t i t u t e d   i n  a   c y l i n d r i c a l   form  s u r r o u n d i n g   t h e   p l u n g e r   5 ,  

w i t h   a  s m a l l   gap  d e f i n e d   t h e r e b e t w e e n ,   and.  i t   h a s   a  s h o u l d e r  



p o r t i o n   10a   on  i t s   i n n e r   s u r f a c e ,   wh ich   p o r t i o n   10a  s e r v e s   a s  

a  p r e s s u r i z i n g   a r e a   to  p r e s s   t he   p r e s s u r i z i n g   member   1 7 .  T h e  

p r e s s u r i z i n g   member   17  i s   u s u a l l y   so  f o r m e d   as  to  s u r r o u n d   t h e  

p l u n g e r   5,  w i t h   a  s m a l l   gap  d e f i n e d   t h e r e b e t w e e n .   The  p r e s s u r i z -  

i n g   member   i s   u s u a l l y   made  of  r u b b e r ,   s y n t h e i t i c   r e s i n   .or  l i k e  

e l a s t i c  m a t e r i a l   and  i s   h e l d   b e t w e e n   a  s t o p p e r   such   as  the  p l u g  

17  and  t h e   m o v i n g   member  1 0 .  

A c c o r d i n g l y ,   f o r   e x a m p l e ,   when  the   h y d r a u l i c   p r e s s u r e   o f  

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

m o v e m e n t   of  t h e   p l u n g e r   5  i s   i n h i b i t e d   by  t h e   p r e s s u r i z i n g   mem- 

b e r   17  and  t h e   p o p p e t   v a l v e   14  i s   h e l d   o p e n ,   so  t h a t   the  c h a r a c -  

t e r i s t i c   shown  in   F i g . . 3 ( b )   i s   o b t a i n e d   and  the   b r a k e   l i q u i d   i s  

n o t   c u t   o f f .   T h e r e f o r e ,   t he   h y d r a u l i c   p r e s s u r e   of  the   c h a r a c -  

t e r i s t i c   shown  in   F i g .   3 ( b )   i s   t r a n s m i t t e d   to  e a c h   b r a k e   u n i t   o f  

the   r e a r   w h e e l s ,   p e r f o r m i n g   a  b r a k i n g   a c t i o n   w i t h o u t   a  h i t c h .  

In  o t h e r   w o r d s ,   when  t h e   h y d r a u l i c   p r e s s u r e   f a i l s   in  t h e  

f i r s t   h y d r a u l i c   p r e s s u r e   p a s s a g e ,   t he   m o v i n g   member   10  i s   m o v e d  

t o w a r d   t h e   f i r s t   h y d r a u l i c   p r e s s u r e   p a s s a g e   by  the   d i f f e r e n c e  

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

and  t h e   p r e s s u r i z i n g   member  17  i s   p r e s s e d   and  c o m p r e s s e d   b e t w e e n  

t he   p r e s s u r i z i n g   a r e a   10a  of  t he   m o v i n g   member   and  the   p l u g   1 2 .  

In  t h i s   s t a t e ,   s i n c e   the   p r e s s u r i z i n g   member  17  i s   made  of  r u b b e r ,  

s y n t h e t i c   r e s i n   or  l i k e   e l a s t i c   m a t e r i a l ,   i t   i s   p r e s s e d   in   a  

. d i r e c t i o n   s u b s t a n t i a l l y   p a r a l l e d   to  the   p l u n g e r   5  and  as  s h o w n  

in  F i g .   2 ( b ) ,   a  f o r c e   A  i s   d e v e l o p e d   t o w a r d   the   c e n t e r   of  t h e  

p l u n g e r   5  in   t h e   r a d i a l   d i r e c t i o n   t h e r e o f ,   h o l d i n g   the   p l u n g e r  

f r o m   i t s   o u t e r   p e r i p h e r y   to  o b s t r u c t   i t s   m o v e m e n t .   In  c o n s e q u e n c e ,  

as  d e p i c t e d   i n   F i g .   3 ( b ) ,   t h e   h y d r a u l i c   p r e s s u r e   i s   i n c r e a s e d  



and  t h e   b r a k e   l i q u i d   of  t h i s   p r e s s u r e   i s   s u p p l i e d   t o ,   f o r  

i n s t a n c e ,   the   b r a k e   u n i t s   of   t h e   r e a r   w h e e l s  

I n c i d e n t a l l y ,   t he   p r e s s u r i z i n g   s u r f a c e   of  t he   p r e s s u r i z -  

i n g   member   17  m a y  a l s o   be  r o u g h e d   or  g r o o v e d   to  p r o v i d e   f o r   i n -  

c r e a s e d   c o e f f i c i e n t   of  f r i c t i o n .  

F u r t h e r m o r e ,   i t   i s   a l s o   p o s s i b l e   to  form  t h e  p r e s s u r i z i n g  

m e m b e r   17  by  a  p l a t e - l i k e   m e m b e r ,   i n s t e a d   of  s u c h   a  c i r c u l a r  

fo rm  as  m e n t i o n e d   a b o v e ,   so  t h a t   i t   may  e n g a g e   w i t h   the   r e a r  

end  p o r t i o n   of  the   p l u n g e r   5 .  

T h a t   i s   to  s a y ,   a s   i l l u s t r a t e d   in   F i g .  4 ,   t h e   p r e s s u r i z -  

i n g   member   17  i s   made  in   a  d i s c - l i k e   f o rm ,   w h i c h   h a s   a  c e n t r a l l y -  

d i s p o s e d   o p e n i n g   and  i s   m o u n t e d   w i t h   t he   o p e n i n g   r e c e i v i n g   a  

p r o j e c t i o n   5i  of  t he   r e a r   end  p o r t i o n   of  t he   p l u n g e r   5.  A  p o r -  

t i o n   of   the   p r e s s u r i z i n g   member   17,   u s u a l l y   i t s   m a r g i n a l   p o r t i o n ,  

i s   i n s e r t e d   i n t o   a  gap  16  b e t w e e n   the   m o v i n g   member   10  and  t h e  

s t o p p e r   member  such  as  t he   p l u g   10.   Even  w i t h   s u c h   an  a r r a n e -  

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

v a l v e   i s   in   such   a  s t a t e   as   d e p i c t e d   i n   F i g .   5 ( a )   and  no  p r e s -  

s u r e   a c t s   on  t he   p l u n g e r   5.  B u t ,   when  the  h y d r a u l i c   p r e s s u r e  

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

10  s t a r t s   to  move  to  l e f t   on  t h e   d r a w i n g   as  shown  i n   F i g .   5 ( b )  

a n d , . b y   c o m p r e s s i o n   b e t w e e n   t h e   m o v i n g   member   10  and  t h e  

p l u g   12,   the   p r e s s u r i z i n g   member   10  d e v e l o p s   a  f o r c e   t o w a r d   t h e  

a x i a l   d i r e c t i o n   o f  t h e   p l u n g e r   5 t o   p r e v e n t   i t s   m o v e m e n t .  

The  a r r a n g e m e n t   of   t h e   p r e s e n t   i n v e n t i o n   i s   a p p l i c a b l e   n o t  

o n l y   to  the   p r e s s u r e   c o n t r o l   v a l v e   of  t he   a b o v e - d e s c r i b e d   t y p e  

b u t   a l s o   to  such   a  d u a l   t y p e   p r e s s u r e   c o n t r o l   v a l v e   as  s h o w n  

i n   F i g .   6.  In  t h i s   t y p e   o f   p r e s s u r e   c o n t r o l   v a l v e ,   fo r   i n s t a n c e ,  



the   s e c o n d   h y d r a u l i c   p r e s s u r e   p a s s a g e   l e a d i n g   to  e a c h   b r a k e  

u n i t   of  t h e   r e a r   w h e e l s   i s   d i v i d e d   i n t o   two,  t he   one  p a s s a g e  

b e i n g   f o r m e d   b e t w e e n   the   i n l e t   p o r t   3  and  the   o u t l e t   p o r t   4  a n d  

the   o t h e r   p a s s a g e  b e i n g   f o r m e d   b e t w e e n   an  i n l e t   p o r t   3a  and  a n  

o u t l e t   p o r t   4a ,   and  the   p l u n g e r   5  i s   d i s p o s e d   i n   each   of  t h e  

two  p a s s a g e s .   A  d i s c s h a p e d   p r e s s u r i z i n g   m e m b e r  1 7   i s   e n g a g e d  

w i t h   t he   end  f a c e   of  each   p l u n g e r   5  and  the   c i r c u m f e r e n t i a l  

p o r t i o n   of   e a c h   p r e s s u r i z i n g   member   17  i s   p r e s s e d   by  e a c h  

m o v i n g   member   10  on  e i t h e r   s i d e   of  a  c e n t r a l   s t o p p e r   member  1 8 .  

In  t he   c a s e   of  c o n s t i t u t i n g   t h e   p r e s s u r i z i n g   member   17  in   s u c h  

a  d i s c - l i k e   or  p l a t e - l i k e   form  as  d e s c r i b e d   a b o v e ,   i t   may  b e  

f o r m e d   as  one  body  or  an  a s s e m b l y   of  d i v i d e d   p i e c e s .  

For   p r e s s i n g   the   end  f a c e   of  t he   p l u n g e r   5  by  t h e   p r e s -  

s u r i z i n g   member   17  to  p r e v e n t   i t s   m o v e m e n t ,   i t   i s   a l s o   p o s s i b l e  

to  e m p l o y   s u c h   a r r a n g e m e n t s   as  shown  in   F i g s .   7 ( a ) ,   ( b ) ,   ( c )  

and  8 .  

I n  a   h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   d e p i c t e d   in   F i g .  

7 ( a ) ,   t he   f i r s t   h y d r a u l i c   p r e s s u r e   p a s s a g e   i s   e s t a b l i s h e d   b e t w e e n  

the   i n l e t   p o r t  l ' a n d   the   o u t l e t   p o r t   2,  and  the   s e c o n d   h y d r a u -  

l i c   p r e s s u r e   p a s s a g e   i s   f o r m e d   b e t w e e n   the   i n l e t   p o r t   3  and  t h e  

o u t l e t   p o r t   4.  The  p l u n g e r   5  i s   d i s p o s e d   i n   t he   s e c o n d   h y d r u -  

l i e   p r e s s u r e   p a s s a g e   and  the   p o p p e t   v a l v e   14  i s   m o u n t e d   as  a  

h y d r a u l i c   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   on  the   t i p   of  the   p l u n g e r  

5 .  

T h a t   i s   to  s a y ,   the   s h a f t   r e c e i v i n g   h o l e   12a   i s   f o r m e d  

in  the   v a l v e   p r o p e r   7  to  e x t e n d   a l o n g   i t s   a x i s ;   t h e   open  end  o f  

the  s h a f t   r e c e i v i n g   ho l   12a  i s   c l o s e d   by  the   p l u g   12;  the   f i r s t  

and  s e c o n d   h y d r a u l i c   p r e s s u r e   p a s s a g e s   a r e .  s e t   up  on  b o t h   s i d e s  



of  a  p a i r   of  m o v i n g   member s   10  and  20;  and  the   p l u n g e r   5  i s   d i s -  

p o s e d   i n  t h e   s e c o n d   h y d r a u l i c   p r e s s u r e   p a s s a g e . "   In  t he   s e c o n d  

h y d r a u i i c   p r i s s u r e   p a s s a g e ,   the   h y d r a u l i c   p r e s s u r e  o f   the   b r a k e  

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

14  a t   t he   t i p   of  t he   p l u n g e r   5.  b e t w e e n   t he   p a i r   of  m o v i n g   mem- 

b e r s   10  and  20  i s   d i s p o s e d   the   s t o p p e r   member   18.   The  s t o p p e r  

member   18  n e e d   n o t   a l w a y s   be  f i x e d   b u t   i t   may  b e  s e c u r e d   to  t h e  

v a l v e   p r o p e r   7  by  means   of  a  s h a f t   member   22.   B e t w e e n   t h e   s t o p -  

p e r   member   18  and  t h e   end  f a c e   of  t h e   p l u n g e r   5  i s   i n t e r p o s e d  

t h e   p r e s s u r i z i n g   m e m b e r  1 7   so  t h a t   i t   may  be  p r e s s e d .  

in  t h i s   c s e ,   a t   l e a s t   one  of  t he   m o v i n g   m e m b e r s   10  a n d  

20,   f o r   i n s t a n c e ,   t h e   m o v i n g   member   10  i s   c o m s t r u c t e d   in   a  c y -  

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

p l u n g e r   5  and  t h e   i n n e r   p e r i p h e r a l   s u r f a c e   of  t h e   m o v i n g   m e m b e r  

10  i s   f o r m e d   to  h a v e   a  s t e p p e d   p o r t i o n ,   t he   s h o u l d e r   p o r t i o n  

of  w h i c h   i s   u s e d   as   t he   p r e s s u r i z i n g   f a c e   10a .   A c c o r d i n g l y ,  

when  t he   p r e s s u r i z i n g   member  17  i s   c o m p r e s s e d   b e t w i e n   t he   p r e -  

s r i z i n g   f a c e   10a  and  t h e   s t o p p e r   member   18,   t he   m o v e m e n t   of  t h e  

p l u n g e r   5  t o w a r d   the   f i r s t   h y d r a u l i c   p r e s s u r e   p a s s a g e   can  b e  

p r e v e n t e d   c e r t a i n l y   and  s t a b l y .  

N a m e l y ,   in   t h e   h y d r a u l i c - p r e s s u r e   c o n t r o l   v a l v e   shown  i n  

F i g .   7 ( a ) ,   t h e   r e a r   end  f a c e   of  t he   p l u n g e r   5  i s   s u p p o r t e d   b y  

the   p r e s s u r i z i n g   member   17  and  the   s u p p o r t i n g   p o r t i o n   of  t h e  

p r e s s u r i z i n g   m e m b e r  h a s   a  s u p p o r t i n g   r e c e s s   17a ,   w h i c h   i s   u s u a l l  

f o r m e d   in   a  c o l u m n a r   c o n f i g u r a t i o n ,   u s i n g   r u b b e r   or   l i k e   e l a s t i c  

m a t e r i a l .   When  t h e   h y d r a u l i c   p r e s s u r e   of  t he   b r a k e  l i q u i d   i s  

n o r m a l ,   t he   m o v i n g   m e m b e r s   10  and  20  do  n t o   move  a n d ,   as  s h o w n  

in   F i g .   7 ( b ) ,   the   r e a r   end  p o r t i o n   of  t h e   p l u n g e r   5  i s   s n u g l y  



f i t t e d   i n t o   the   s u p p o r t i n g   r e c e s s   1 7 a  a n d   the   p l u n g e r   5  i s   n o t  

u r g e d   by  the   p r e s s u r i z i n g   member  17.  In  c o n t r a s t   t h e r e t o ,  w h e n  

the   h y d r a u l i c   p r e s s u r e   f a i l s   in   the   f i r s t   h y d r a u l i c   p r e s s u r e  

p a s s a g e   owing   to  a c c i d e n t   or  by  some  c a u s e ,   t he   d i f f e r e n c e   b e t -  

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

p r e s s u r e   p a s s a g e s   i n c r e a s e s   and  the   one  m o v i n g   member  10  m o v e s '  

t o w a r d   t he   f i r s t   h y d r a u l i c   p r e s s u r e   p a s s a g e .   At  t h i s   t i m e ,   t h e  

p r e s s u r i z i n g   member   17  i s   c o m p r e s s e d   by  t h e   p r e s s u r i z i n g   f a c e  

10a  of  t he   m o v i n g   member  10  and  t h i s   c o p p r e s s i v e   f o r c e   i s   t r a n s -  

m i t t e d   to  the   i n t e r i o r  o f   t he   p r e s s u r i z i n g   member   17  to  s w e l l  

i t s   s u p p o r t i n g   r e c e s s   on  a  f r e e   s u r f a c e   as  d e p i c t e d   in  F i g .   7 ( c ) .  

As  a  r e s u l t   of  t h i s ,   t he   p l u n g e r   5  i s   p r e s s e d   by  the   end  f a c e  

of  t he   p r e s s u r i z i n g   member  and  i n h i b i t e d   f rom  m o v i n g .  

F u r t h e r ,   the   h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   of  G i g .  

7 ( c )   can  a l s o   be  c o n s t i t u t e d   as  a  d u a l   t y p e   one  by  d i s p o s i b g  

the   p l u n g e r   5  in   the   f i r s t   h y d r a u l i c   p r e s s u r e   p a s s a g e ,   t o o ,   a n d  

p r o v i d i n g   a  h y d r a u l i c   p r e s s u r e   r e g u l a t i n g   m e c h a n i s m   such   as  t h e  

p o p p e t   v a l v e   14  a t   the   t i p   of  t he   p l u n g e r ,   and  t h i s   t y p e   o f  

v a l v e   can  be  d i s p o s e d   in   t h e  m a s t e r   c y l i n d e r   as  a  u n i t a r y   s t r u c -  

t u r e   t h e r e w i t h .  

T h a t   i s   to  s a y ,   t he   m a s t e r   c y l i n d e r   15  shown  in   F i g .   8  

i s  a   t a n d e m   t y p e   one  and  the   b r a k e   l i q u i d   i s   s u p p l i e d   to  r e s p e c -  

t i v e   h y d r a u l i c   p r e s s u r e   p a s s a g e s   t h r o u g h   two  i n l e t   p o r t s   3a  a n d  

3.  The  p l u n g e r . 5 . i s   d i s p o s e d   in   each   h y d r a u l i c   p r e s s u r e   p a s s a g e  

to  e x t e n d   in   i s t   a x i a l   d i r e c t i o n   and ,   f u r t h e r , t h e   p o p p e t   v a l v e  

14  i s   a t t a c h e d   to  the  t i p   o f - e a c h   p l u n g e r   5.  By  the  a c t i o n   o f  

the   p o p p e t   v a l v e   14,  t he   h y d r a u l i c   p r e s s u r e   of  the   b r a k e   l i q u i d  

i s   c o n v e r t i d   and  i s   t h e n   t r a n s m i t t e d   to  t h e   b r a k e   u n i t   of  t h e  



r e a r   e h e e l s   as  u s u a l .   Also   in  t h i s   d u a l   t y p e   of  h y d r a u l i c   p r e c -  

s u r e   c o n t r o l   v a l v e ,   a  c o l u m n a r   p r e s s u r i z i n g   member   17  i s .   d i s p o s e d  

o p p o s i t e   t h e   r e a r   end  of  e ach   p l u n g e r   and  e a c h   p r e s s u r i z i n g  

member  17  i s   h e l d   b e t w e e n   each   s i d e   of  t h e   s t o p p e r   member  18  a n d  

each   m o v i n g   member   10 .   F u r t h e r ,   t h e   s t o p p e r   m e b b e r   18  can  b e  

f i x e d   by,   f o r   e x a m p l e ,   a  s h a f t   member   22  to  t h e   c a s i n g   of  t h e  

m a s t e r   c y l i n d e r   and ,   by  e x t e n d i n g   t h e   s h a f t   member   22  i n t o   t h e  

m a s t e r   c y l i n d e r   15,  i t   can  a l s o   be  u t i l i z e d   as  a  s t o p p e r   f o r   t h e  

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

t h e   f o r e q o i n g   d e s c r i p t i o n   h a s   b e e n   g i v e n   m a i n l y   in   c o n n e c -  

t i o n   wigh   e x a m p l e s   w h i c h   employ   t he   p o p p e t   v a l v e   as  t he   h y d r a u l i c  

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

s u r e   r e g u l a t i n g   m e c h a n i s m s   can  g e n e r a l l y   by  u s e d   i f   t h e y   a re   t o  

c o n t r o l   the   b r a k e   l i q u i d   to  have   a  d e s i r e d   v a l u e   of  h y d r a u l i c  

p r e s s u r e .  



POSSIBILITY  OF  INDUSTRIAL  U T I L I Z A T I O N  

As  has   been   d e s c r i b e d   in  d e t a i l   in   the  f o r e g o i n g ,   a c c o r d -  

ing   to  the   p r e s e n t   i n v e n t i o n ,   when  the  h y d r a u l i c   p r e s s u r e  

p a s s a g e   c o m m u n i c a t i n g   w i t h   the   b r a k e   u n i t s   of  e i t h e r   f r o n t   o r  

r e a r   w h e e l s   f a i l s   t h r o u g h   an  a c c i d e n t   or  by  some  o t h e r   c a u s e   i n  

an  a u t o m o b i l e   b r a k i n g   s y s t e m ,   a  p o r t i o n   of  the   b r a k i n g   f o r c e   i s  

r e c o v e r e d , e n s u r i n g   s a f e t y   d r i v i n g .   D u r i n g   n o r m a l   d r i v i n g ,   t h e  

p r e s s u r i z i n g   member   i s   n o t   s u b j e c t   to  a n y  e x t e r n a l   f o r c e ,   a n d  

h e n c e   i s  f r e e   f rom  a b r a s i c e   w e a r   u n l i k e   the   y - s e a l   u s e d   in   t h e  

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

i n c r e a s e d .  

F u r t h e r m o r e ,   s i b c e   the   b l o c k i n g   means   i s   c o m p o s e d   of  t h e  

moveng  member  and  the   p r e s s u r i z i n g   member  fo rmed   of  r u b b e r ,  

s y n t h e t i c   r e s i n   or  l i k e   r e s i l i e n t   m a t e r i a l ,   and  h e n c e   i t   i s  

e x t r e m e l y   s i m p l e   in   s t r u c t u r e   and  e c o n o m i c a l .   And  the   b l o c k i n g  

means   can  be  e m p l o y e d   n o t   o n l y   in   the   a u t o m o b i l e   b r a k i n g   s y s t e m  

bu t   a l s o   in  a  h y d r a u l i c   m a c h i n e   fo r   r e g u l a t i n g   i t s   p r e s s u r e .  



1)  A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   an  a u t o m o b i l e  

b r a k e   m e c h a n i s m ,   c h a r a c t e r i z e d   by  t h e   p r o v i s i o n -   of  a  f i r s t ,   h y -  

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

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

p a s s a g e   c o m m u n i c a t i n g   w i t h  e a c h   b r a k e   u n i t s   of  t he   o t h e r ;   a  

p l u n g e r   d i s p o s e d   in   a t   l e a s t   one  o r  b o t h   of  the   h y d r a u l i c   p r e s ;  

s u r e   p a s s a g e s ;   a.t  l e a s t   one  h y d r a u l i c . p r e s s u r e   r e g u l a t i n g   m e c h a -  

n i s m   p r o v i d e d   in   a s s o c i a t i o n   w i t h   t h e   p l u n g e r ;   and  b l o c k i n g  

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

w h i c h   to  cu t   o f f   a  b r a k e   l i q u i d .  

2)  A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   an  a u t o m o b i l e  

b r a k e   m e c h a n i s m   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   in   t h a t   t h e  

b l o c k i n g   meabs   i s   c o m p o s e d   of  a  m o v i n g   member  m o v i n g   by  a  d i f -  

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

p a s s a g e s   or  t he   h y d r a u l i c   p r e s s u r e   of  e i t h e r   o n e  o f   t hem,   a n d  

a  p r e s s u r i z i n g   member   f o r   g e n e r a t i n g ,   by  the   m o v e m e n t   of  t h e  

m o v i n g  m e m b e r ,   a  p r e s s u r e   on  the   p l u n g e r   from  at   l e a s t   one  o f  

t h e   d i r e c t i o n s   r a d i a l   and  a x i a l   t h e r e o f   and  o b l i q u e   t h e r e t o .  

3)  A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e  f o r   an  a u t o m o b i l e  

b r a k e   m e c h a n i s m   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   in   t h a t   t h e  

m o v i n g   member  i s   f o r m e d   as  a  c y l i n d r i c a l   member  c o n f o r m i n g   t o  

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

d e f i n e d   t h e r e b e t w e e n ,   and  in   t h a t   a  p r e s s u r i z i n g   s u r f a c e   i s  

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

4 )  A   h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   an  a u t o m t b i l e  

b r a k e   m e c h a n i s m   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   in   t h a t   t h e  

p r e s s u r i z i n g   member   i s   a  c i r c u l a r   member   c o n f o r m i n g   to  the   o u t e r  



p e r i p h e r a l   s u r f a c e   of  the   p l u n g e r   w i t h   a  s m a l l   gap  d e f i n e d  

t h e r e b e t w e e n   and  i s   f o r m e d   of  r u b b e r ,   s y n t h e t i c   r e s i n   or  l i k e  

e l a s t i c   m a t e r i a l .  

5)  A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   an  a u t o m o b i l e  

b r a k e   m e c h a n i s m   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   in  t h a t   t h e  

b l o c k i n g   means   i s   c o m p o s e d   of  a   p a i r   of  m o v i n g  m e m b e r s  m o v e d  

by  a  d i f f e r e n c e   p r e s s u r e   b e t w e e n   the   f i r s t   and  s e c o n d   h y d r a u l i c  

p r e s s u r e   p a s s a g e s   and  d i s p o s e d   a d j a c e n t   e ach   o t h e r ,   a . p r e s s u r i z -  

i n g   member   p r e s s e d   by  the   m o v e m e n t   of  the   m o v i n g   member s   t o  

a p p l y   a  p r e s s u r e   to  t h e ' p l u n g e r ,   and  a  s o t p p e r   member  f o r   s u p o r t -  

i n g   t he   p r e s s u r i z i n g   m e m b e r .  

..6)  A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   an  a u t o m o b i l e  

b r a k e   m e c h a n i s m   a c c o r d i n g  t o   c l a i m   5,  c h a r a c t e r i z e d   in   t h a t   a t  

l e a s t   one  of  the   p a i r   of  m o v i n g   members   has   a  p r e s s u r i z i n g   s u r -  

f a c e   f o r   h o l d i n g   the   p r e s s u r i z i n g   member  b e t w e e n   i t   and  t h e  

s t o p p e r   m e m b e r .  

7 )  A   h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   an  a u t o m o b i l e  

b r a k e   m e c h a n i s m   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   in  t h a t   t h e  

p r e s s u r i z i n g   member  i s   p r o v i d e d   w i t h   a  p r e s s u r i z i n g   p o r t i o n  

a d j a c e n t   or  o p p o s i t e   one  end  of  t he   p l u n g e r ,   and  i n   t h a t   t h e  

p r e s s u r i z i n g   p o r t i o n   i s   f o r m e d  o f   r u b b e r ,   s y n t h e t i c   r e s i n   o r  

l i k e   e l a s t i c   m a t e r i a l .  

8)  A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   an  a u t o m o b i l e  

b r a k e   m e c h a n i s m   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   in   t h a t   t h e  

s t o p p e r   member  i s   f i x e d   by  a  p i n   to  a  v a l v e   p r o p e r .  



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

a u t o m o b i l e   b r a k e   m e c h a n i s m ,   in   w h i c h   i s   t h e   p r o v i s i o n   of  a  

f i r s t   h y d r a u l i c .  p r e s s u r e   p a s s a g e   c o m m u n i c a t i n g   w i t h   each   b r a k e  

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

p r e s s u r e   p a s s a g e   c o m m u n i c a t i n g   w i t h   each   b r a k e   u n i t s   of  t h e  

o t h e r ;   a  p l u n g e r   d i s p o s e d   in   a t   l e a s t   one  or  b o t h   of  t he   h y d r a u -  

l i c   p r e s s u r e   p a s s a g e s ;   a t   l e a s t   one  h y d r a u l i c   p r e s s u r e   r e g u l a t -  

i n g   m e c h a n i s m   p r o v i d e d   in   a s s o c i a t i o n   w i t h   t he   p l u n g e r ;   a n d  

b l o c k i n g   m e a n s   f o r   i n h i b i t i n g   t h e   p l u n g e r   f rom  m o v i n g   in   a  

d i r e c t i o n   in   w h i c h   to  c u t  o f f   a  b r a k e   l i q u i d   c h a r a c t e r i z e d   i n  

t h a t   the   b l o c k i n g   means   i s   c o m p o s e d   of  a  m o v i n g   member   m o v i n g  

by  a  d i f f e r e n c e   p r e s s u r e   b e t w e e n   t h e   f i r s t   and  s e c o n d   h y d r a u -  

l i c   p r e s s u r e   p a s s a g e s   or  the   h y d r a u l i c   p r e s s u r e   of  e i t h e r   o n e  

of  them,   and  p  p r e s s u r i z i n g   member   f o r   g e n e r a t i n g ,   by  the   m o v e -  

ment   o f  t h e   m o v i n g   member ,   a  p r e s s u r e   on  t he   p l u n g e r   from  a t  

l e a s t   one  of  t he   d i r e c t i o n s   r a d i a l   and  a x i a l   t h e r e o f   and  o b l i q u e  

t h e r e t o .  

2)  ( A m e n d e d )   A  h y d r a u l i c   p r e s s u r e   c o n t r o l  v a l v e   f o r   a n  

a u t o m o b i l e   b r a k e   m e c h a n i s m   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   t he   m o v i n g   member  i s   f o r m e d   as  a  c y l i n d r i c a l   m e m b e r  

c o n f o r m i n g   to  t he   o u t e r   p e r i p h e r a l   s u r f a c e   of  t he   p l u n g e r   w i t h  

a  s m a l l   gap  d e f i n e d   t h e r e b e t w e e n ,   and  i n   t h a t   a  p r e s s u r i z i n g  

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

m o v i n g   m e m b e r .  



3)  ( A m e n d e d )   A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   a n  

a u t o m o b i l e   b r a k e   m e c h a n i s m   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  

in   t h a t   the   p r e s s u r i z i n g   member  i s   a  c i r c u l a r   member  c o n f o r m -  

i n g   to  t he   o u t e r   p e r i p h e r a l   s u r f a c e   of  the   p l u n g e r   w i t h   a  

s m a l l   gap  d e f i n e d   t h e r e b e t w e e n   and  i s   f o r m e d   of  r u b b e r ,   s y n t h e t i c  

r e s i n   or  l i k e   e l a s t i c   m a t e r i a l .  

4)  ( A m e n d e d )   A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r  a n  

a u t o m o b i l e   b r a k e   m e c h a n i s m   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  

in   t h a t   t he   b l o c k i n g   means   i s   c o m p o s e d   of  a  p a i r   of  m o v i n g  

member s   moved  by  a  d i f f e r e n c e   p r e s s u r e   b e t w e e n   the   f i r s t  

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

each   o t h e r ,   a  p r e s s u r i z i n g   member  p r e s s e d   by  t h e   m o v e m e n t   o f  

the   m o v i n g   m e m b e r s   to  a p p l y   a  p r e s s u r e   to  t h e   p l u n g e r ,   and  a  

s o t p p e r   member   f o r   s u p o r t i n g   the   p r e s s u r i z i n g   m e m b e r .  

5)  ( A m e n d e d )   A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   a n  

a u t o m o b i l e   b r a k e   m e c h a n i s m   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  

in  t h a t   a t   l e a s t   one  of  t he   p a i r   of  m o v i n g   m e m b e r s   has   a  

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

i t   and  the   s t o p p e r   m e m b e r .  

6)  ( A m e n d e d )   A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   a n  

a u t o m o b i l e   b r a k e   m e c h a n i s m   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  

in  t h a t   t he   p r e s s u r i z i n g   member  i s   p r o v i d e d   w i t h   a  p r e s s u r i z -  

i n g   p o r t i o n   a d j a c e n t   or  o p p o s i t e   one  end  of  t he   p l u n g e r ,   a n d  

in   t h a t   the   p r e s s u r i z i n g   p o r t i o n   i s   f o r m e d   of  r u b b e r ,   s y n t h e t i c  

r e s i n   or  l i k e   e l a s t i c   m a t e r i a l .  

7)  ( A m e n d e d )   A  h y d r a u l i c   p r e s s u r e   c o n t r o l   v a l v e   f o r   a n  



a u t o m o b i l e   b r a k e   m e c h a n i s m   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  

in   t h a t   t he   s t o p p e r   member  i s   f i x e d   by  a  p in   to  a  v a l v e   p r o p e r .  
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