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©  Cylinder  locking  device. 
©  A  cylinder  locking  device  for  a  fluid  pressure  cylinder  in 
which  two  brake  members  (6,  7)  are  formed  by  dividing 
axially  into  two  a  thick  cylinder  having  outer  and  inner 
circumferences  in  eccentric  relation,  the  division  being  made 
in  the  region  of  maximum  thickness  and  the  region  of 
minimum  thickness.  A  piston  rod  (5)  of  a  fluid  pressure 
cylinder  (1)  is  slidably  fitted  within  the  inner  circumferential 
portion  of  the  nearly  semi-cylindrical  brake  members  (6,  7). 

F i f l . 1  

Support  members  (8,  9)  rotatably  support  the  outer  circum- 
ferential  portions  of  the  two  brake  members  (6,  7).  A  spring 
(14)  is  arranged  to  bias  the  brake  members  (6,  7)  in  a 
direction  to  lock  the  piston  rod  (5),  and  an  actuator  (20)  can 
rotate  the  brake  members  (6,  7)  in  a  direction  to  release  them 
from  their  locking  condition  against  the  biasing  force  of  the 
spring  (14). 
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The  i n v e n t i o n   r e l a t e s   to  a  c y l i n d e r   l o c k i n g   d e v i c e   f o r  

l o c k i n g   t h e   p i s t o n   rod   of  a  f l u i d   p r e s s u r e   c y l i n d e r   at  a n  

a r b i t r a r y   p o s i t i o n ,   and  more  s p e c i f i c a l l y   to  a  c y l i n d e r  

l o c k i n g   d e v i c e   w h i c h   can  l o c k   the  p i s t o n   r o d   a u t o m a t i c a l l y  

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

The  p r e s e n t   i n v e n t o r s   have   a l r e a d y   p r o p o s e d   in  J a p a n e s e  

p a t e n t   a p p l i c a t i o n   NO.  1 9 2 2 7 2 / 1 9 8 2   a  c y l i n d e r   l o c k i n g  

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

r o d   of  a  f l u i d   p r e s s u r e   c y l i n d e r   to  be  s e c u r e l y   l o c k e d  

at   an  a r b i t r a r y   p o s i t i o n .  

In  t h e   l a t t e r   c y l i n d e r   l o c k i n g   d e v i c e ,   a  t h i c k - w a l l e d  

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

e c c e n t r i c   r e l a t i o n ,   i s   d i v i d e d  i n   two  in  t he   r e g i o n   o f  

maximum  t h i c k n e s s   and  t he   r e g i o n   of  min imum  t h i c k n e s s   in  t h e  

a x i a l   d i r e c t i o n   to  fo rm  two  t h i c k   s e m i - c y l i n d r i c a l  b r a k e  

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

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

t h e   two  s e m i - c y l i n d r i c a l   b r a k e   m e m b e r s ,   t h e s e   b r a k e   m e m b e r s  

b e i n g   r o t a t a b l y   f i t t e d   in  a  h o u s i n g ,   and  t h e   two  b r a k e  

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

w h e r e b y   to  l o c k   the   p i s t o n   rod   t h e r e b e t w e e n .  

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

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

p i s t o n   r o d .   In  o r d e r   f o r   t he   d e v i c e   to  be  u s e f u l   w i d e l y   i n  

p r a c t i c e ,   h o w e v e r ,   a  m e c h a n i s m   to  o p e r a t e   t h e   s e m i - c y l i n d r i c a l  
b r a k e   m e m b e r s   a u t o m a t i c a l l y   i s   r e q u i r e d   and  so  f a r   no  s u c h  

m e c h a n i s m   has   b e e n   a v a i l a b l e .  

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

c y l i n d e r   l o c k i n g   d e v i c e ,   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s  

to   p r o v i d e   a  c y l i n d e r   l o c k i n g   d e v i c e   w h i c h   can  l o c k   t h e  

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

w h i c h   w i l l   r e l i a b l y   and  s a f e l y   l o c k   t he   p i s t o n   rod   i n  

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



t u r n e d   o f f   f o r   any  r e a s o n .  

In  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n ,   t h e r e   i s  

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

c y l i n d e r ,   c o m p r i s i n g   two  n e a r l y   s e m i - c y l i n d r i c a l   b r a k e  

m e m b e r s   f o r m e d   in  e f f e c t   f rom  a  t h i c k - w a l l e d   c y l i n d e r ,   w h o s e  

o u t e r   and  i n n e r   c i r c u m f e r e n t i a l   s u r f a c e s   a r e   in  e c c e n t r i c  

r e l a t i o n ,   and  w h i c h   i s   d i v i d e d   in  two  in   t h e   a x i a l   d i r e c t i o n  

in  t h e   r e g i o n s   of  maximum  and  minimum  t h i c k n e s s   of  t h e  

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

p e r i p h e r a l   p o r t i o n s   of  t h e   two  b r a k e   m e m b e r s ,   w i t h   a  p i s t o n  

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

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

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

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

c h a r a c t e r i z e d   by  a  s p r i n g   w h i c h   i s   a r r a n g e d   to  b i a s   t h e   t w o  

b r a k e   m e m b e r s   in  a  d i r e c t i o n   to  l o c k   t h e   p i s t o n   r o d ,   and  a n  

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

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

l o c k i n g   a c t i o n   of  t h e   b r a k e   m e m b e r s   on  t h e   p i s t o n   r o d .  

The  i n v e n t i o n   i s   d e s c r i b e d   f u r t h e r   h e r e i n a f t e r ,   by  w a y  

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

w h e r e i n :  

F i g .   1  i s   a  s e c t i o n a l   s i d e   v i e w   of   one  e m b o d i m e n t   o f  

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

F i g .  2   i s   a  s e c t i o n a l   end  v i e w   t a k e n   on  t he   l i n e   I I - I I  
in   F i g .   1 .  

The  f l u i d   p r e s s u r e   c y l i n d e r   of  F i g .   1  c o m p r i s e s   a  c y l i n d e r  
t u b e   or  w a l l   1,  a  c y l i n d e r   h e a d   2  and  a  c y l i n d e r   c o v e r   3 ,  
t i g h t e n e d   and  f i x e d   a t   b o t h   e n d s   of  t h e   c y l i n d e r   t u b e   1  b y  

one   or  more   t i e   r o d s   ( n o t   s h o w n ) ,   a  p i s t o n   4  f i t t e d   w i t h i n  

t h e   c y l i n d e r   t u b e   1,  and  a  p i s t o n   r o d  5   p a s s i n g   t h r o u g h   t h e  

c e n t r e   of  t h e   c y l i n d e r   c o v e r   3  and  f i x e d   at   i t s   b a s e   end  t o  

t h e   p i s t o n   4.  A  c y l i n d e r   l o c k i n g   d e v i c e   i s   i n s t a l l e d   o n  

t h e   c y l i n d e r   c o v e r   3  and  s u r r o u n d s   t h e   o u t e r   c i r c u m f e r e n c e  

of   t h e   p i s t o n   r o d   5.  N u m e r a l s   6  and  7  d e s i g n a t e   n e a r l y   s e m i -  



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

c i r c u m f e r e n t i a l   p o r t i o n   of  t h e   p i s t o n   rod   5 .  

The  b r a k e   m e m b e r s   6,  7  a r e   f o r m e d   by  t a k i n g   a  t h i c k -  

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

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

t h i s   c y l i n d e r   i n t o   two  a b o u t   an  a x i a l   p l a n e   w h i c h   p a s s e s  

t h r o u g h   t h e   maximum  t h i c k n e s s   p o r t i o n   and  t he   m i n i m u m  

t h i c k n e s s   p o r t i o n   of  t h e   c y l i n d e r .   The  two  a x i a l   e n d s   of  b o t h  

o u t e r   c i r c u m f e r e n t i a l   p o r t i o n s   of   t he   b r a k e   m e m b e r s   6,  7 

a r e   r o t a t a b l y   s u p p o r t e d   by  s u p p o r t   m e m b e r s   8,  9,  r e s p e c t i v e l y .  

The  s u p p o r t   member   8  s e r v e s   a l s o   as  a  h o u s i n g   on  o n e  e n d   o f  

t h e   c y l i n d e r   c o v e r   3.  The  p i s t o n   rod   5  p a s s e s   t h r o u g h   t h e  

c e n t r e   of  t h e   s u p p o r t   member   8,  a  b e a r i n g   m e t a l   b e i n g  

p o s i t i o n e d   a t   t h e   s u p p o r t   r e g i o n .   The  s u p p o r t   member   9 

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

10,   an  end  p o r t i o n   of  t h e   h o u s i n g   10  s l i d a b l y   s u p p o r t i n g   t h e  

p i s t o n   rod   5.  B u s h e s   11  made  of  f l u o r o r e s i n   as  i t s   s t a r t i n g  

m a t e r i a l   a r e   i n t e r p o s e d   a t   t h e   p o s i t i o n s   w h e r e   t h e   s u p p o r t  

m e m b e r s   8 , 9   r o t a t a b l y   s u p p o r t   t h e   b r a k e   m e m b e r s   6 , 7 ,   w h e r e b y  

to  d e c r e a s e   t h e   s l i d i n g   f r i c t i o n .   As  shown  in  F i g .   2,  t h e  

n e a r l y   s e m i - c y l i n d r i c a l   b r a k e   m e m b e r s   6,  7  h a v e   a  r e s p e c t i v e  

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

t h a t  b o t h   m e m b e r s   6,  7  can   be  m u t u a l l y   r o t a t e d   to  s o m e  

e x t e n t .   In  t h e   c o u r s e  o f   s u c h   r o t a t i o n   t h e   c e n t r e   of  t h e  

c i r c l e   i n c l u d i n g   the   o u t e r   c i r c u m f e r e n c e   of  t he   b r a k e   m e m b e r s   6 ,  
7  i s   s h i f t e d   s l i g h t l y   d o w n w a r d s   r e l a t i v e   to   t h e   c e n t r e   of   t h e  

i n n e r   c i r c u m f e r e n c e   t h e r e o f ,   i . e .   r e l a t i v e   to  t h e   c e n t r a l  

a x i s   of  t h e   p i s t o n   rod   5.  C o n s e q u e n t l y ,   when  t h e   b r a k e  

m e m b e r s   6,  7  a r e   r o t a t e d   in  a  d i r e c t i o n   to  open   t h e   l o w e r  

p o r t i o n   t h e r e o f   as  d i r e c t e d   by  the   a r r o w s   in  F i g .   2 ,  

t h e   b r a k e   m e m b e r s   6,  7  a r e   r o t a t e d   in  t he   s u p p o r t   m e m b e r s   8,  9 

f o r   t he   o u t e r   c i r c u m f e r e n c e   t h e r e o f   and  t he   p i s t o n   rod   5 

w i t h i n   t h e   m e m b e r s   8,  9  i s   g r i p p e d   f rom  b o t h   s i d e s   and  l o c k e d .  

B r a c k e t s   12,   13  h a v i n g   an  L - s h a p e d   c r o s s - s e c t i o n   a r e  

f i x e d   to  l o w e r   p o r t i o n s   of  t h e   two  b r a k e   m e m b e r s   6,  7  and  a  



c o i l   s p r i n g  1 4   f o r   b i a s i n g   the   b r a c k e t s   12,  13  a p a r  

h o o k e d  i n   a  c o m p r e s s e d   s t a t e   b e t w e e n   t h e   b r a c k e t s   12 ,   1 3 .  

The  b r a k e   m e m b e r s   6,  7  a r e   n o r m a l l y   b i a s e d   by  t h e   c o i l  

s p r i n g  1 4   i n t o   t h e i r   p o s i t i o n   in  w h i c h   t h e y   l o c k   t h e   p i s t o n  

r o d   5 .  

F u r t h e r   L - s h a p e d   a rms  15 ,   16  a r e   f i x e d   in  o p p o s i t i o n  

to  e a c h   o t h e r   on  u p p e r   p o r t i o n s   of  t h e   b r a k e   m e m b e r s   6,  7 .  

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

a r m s   15,   16  and  i s   f i x e d   to  a  m o u n t i n g   p l a t e   17  m o u n t e d   on  a n  

u p p e r   p o r t i o n   of   t h e   h o u s i n g   10.   The  f l u i d   p r e s s u r e   a c t u a t o r  

20  c o m p r i s e s   a  c y l i n d e r   21 ,   two  p i s t o n s   22,  23  s p a c e d   f r o m  

e a c h   o t h e r   and  f i t t e d   i n s i d e   t h e   c y l i n d e r   21 ,   and  p r e s s u r e  

p r o j e c t i o n s   24 ,   25  l o c a t e d   on  t h e   o u t s i d e   of  t h e   t w o  

p i s t o n s   22 ,   23  f o r   p u s h i n g   t h e   two  arms  15,   16  a p a r t .   When 

f l u i d   p r e s s u r e   i s   a p p l i e d   b e t w e e n   t h e   p i s t o n s   22  and  2 3 ,  

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

t h e   a r m s   15,   16  a p a r t ,   w h i c h   in  t u r n   r o t a t e   t h e   b r a k e   m e m b e r s  

6,  7  in  a  d i r e c t i o n   c o u n t e r   to   t h e   a r r o w s  i n   F i g .   2  t o  

r e l e a s e   t h e   p i s t o n  r o d   5 .  

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

i s   as  f o l l o w s .  

In  n o r m a l   o p e r a t i o n ,   t h e   p i s t o n   4  of  t h e   f l u i d   p r e s s u r e  

c y l i n d e r ,   and  w i t h   i t   t h e   p i s t o n   r o d   5,  can   be  moved  to   t h e  

l e f t  i n   F i g .   l . b y   f l u i d   p r e s s u r e   s u p p l i e d   v i a   a  p o r t   1 8 .  

M o v e m e n t   of   t h e   p i s t o n   and  p i s t o n   rod   5  to   t h e   r i g h t   i s  

o b t a i n e d   by  f l u i d   p r e s s u r e   s u p p l i e d   v i a   a  p o r t   1 9 .  

In  t h e   o p e r a t i n g   s t a t e   of  t h e   p i s t o n   r o d   5  shown  i n  

F i g .   2,  t h e   f l u i d   p r e s s u r e   a c t u a t o r   20  i s   e n e r g i s e d   to  h o l d  

t h e   u p p e r   p o r t i o n s   of  t h e   a rms   15,   16  a p a r t   w h e r e b y   t h e   b r a k e  

m e m b e r s   6,  7  a r e   in  t h e   n o n - b r a k i n g   s t a t e .   In  o t h e r   w o r d s ,  

when  f l u i d   p r e s s u r e   i s   a p p l i e d   to  a  p o r t   26  of  t h e   f l u i d  

p r e s s u r e   a c t u a t o r   20,   b o t h   p i s t o n s   22,   23  a r e   moved  o u t w a r d s  

so  as  to  u r g e   t h e   u p p e r   p o r t i o n s   of  t h e   arms  15,   16  a p a r t   b y  

way  of  t h e   p r o j e c t i o n s   24,   25.   The  two  b r a k e   m e m b e r s   6,  7 ,  

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

s u p p o r t   m e m b e r s   8,  9,  and  t h u s   r o t a t e d   a g a i n s t   t h e   b i a s i n g  



f o r c e   of  t h e   c o i l   s p r i n g s   14  so  as  to  open   the   c i r c u m f e r e n t i a l  

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

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

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

S i n c e   t h e   c e n t r e   of  t h e   c i r c l e   w h i c h   i n c l u d e s   t h e  

o u t e r   c i r c u m f e r e n c e   of  t h e   b r a k e   m e m b e r s   6 ,7   i s   s h i f t e d  

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

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

r o d   5,  a  s m a l l   g a p   i s   p r o d u c e d   b e t w e e n . t h e   b r a k e   m e m b e r s   6 ,  

7  and  t h e   p i s t o n   r o d   5  and  t he   b r a k e   i s   t h e r e b y   r e l e a s e d .  

On  t h e   o t h e r   h a n d ,   i f   t h e   f l u i d   p r e s s u r e   a p p l i e d   t o  

t h e   f l u i d   p r e s s u r e   a c t u a t o r   20  i s   d e c r e a s e d ,   e i t h e r  

d e l i b r a t e l y   in   o r d e r   to  e f f e c t   l o c k i n g   of  t h e   p i s t o n   rod   5 

or   as  a  r e s u l t   of   a  f a u l t ,   t h e   b r a k e   m e m b e r s   6,  7  a r e  

c a u s e d   to   be  r o t a t e d   in  t h e   d i r e c t i o n   of  t h e   a r r o w s   i n  

F i g .   2  and  l o c k   t h e   p i s t o n   rod   5  a u t o m a t i c a l l y .   In  o t h e r  

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

20  i s   r e m o v e d   f o r   any  r e a s o n ,   t h e   f o r c e   n e c e s s a r y   to  p u s h  

t h e   p i s t o n s   22 ,   23  a p a r t   d i s a p p e a r s   w h e r e b y   t h e   b i a s i n g  

f o r c e   of   t h e   c o i l   s p r i n g   14  a c t i n g   on  t h e   b r a k e   m e m b e r s   6,  7 

c a u s e s   them  to  r o t a t e   w i t h i n   t h e   i n n e r   c i r c u m f e r e n c e   o f  

t h e   s u p p o r t   m e m b e r s   8,  9  so  t h a t   t h e   c i r c u m f e r e n t i a l   g a p  
b e t w e e n   t h e   u p p e r   p o r t i o n s   of  t he   b r a k e   member s   6,  7  i s  

o p e n e d .   S i n c e   t h e   c e n t r e   of  t h e   i n n e r   c i r u m f e r e n c e   of  the  s u p p o r t  

m e m b e r s   8,  9,  i . e . ,   t h e   c e n t r e   t h e   c i r c l e   i n c l u d i n g   t h e  

o u t e r   c i r c u m f e r e n c e   of  t h e   b r a k e   m e m b e r s   6,  7,  i s   s h i f t e d  

f rom  t h e   c e n t r e   of  t h e   i n n e r   c i r c u m f e r e n c e   of  t h e   b r a k e  

m e m b e r s   6,  7,  i . e . ,   t h e   c e n t r e   of  t h e   c i r c u l a r   s e c t i o n   of  t h e  

p i s t o n   r o d   5,  t h e   p i s t o n   rod   5  i s   g r a s p s e d   by  t h e   b r a k e  

m e m b e r s   6,  7  f r o m   b o t h   s i d e s   and  t h e r e b y   l o c k e d .   The  p i s t o n  

r o d   5  can   t h u s   be  l o c k e d   w i t h o u t   b e i n g   s u b j e c t e d   to  s h e a r i n g  

or   r o t a t i o n a l   f o r c e s .  

As  an  a l t e r n a t i v e ,   an  e l e c t r o m a g n e t i c   a c t u a t o r   may  b e  

u s e d   in   p l a c e   of  t h e   f l u i d   p r e s s u r e   a c t u a t o r   2 0 .  

A c c o r d i n g   to  t h e   c y l i n d e r   l o c k i n g   d e v i c e   of  t h e   i n v e n t i o n  

d e s c r i b e d   a b o v e ,   s i n c e   t h e   p i s t o n   rod   i s   g r a p s e d   by  the   t w o  



n e a r l y   s e m i - c y l i n d e r i c a l   b r a k e   m e m b e r s ,   i t   can.  b e  

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

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

rod   or  t h e   b e a r i n g   p a r t s   t h e r e f o r   i s   p r e v e n t e d   f r o m   d e f o r m a t i o n  

or  a b r a s i o n   and  t h e   p i s t o n   r o d   can   be  s t o p p e d   s e c u r e l y   a n d  

r e l i a b l y .   F u r t h e r m o r e ,   s i n c e   t h e   b r a k e   m e m b e r s   a r e   n o r m a l l y  

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

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

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

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

and  s a f e t y   i s   s e c u r e d .  



1.  A  l o c k i n g   d e v i c e   f o r   t h e   p i s t o n   (4)  of  a  f l u i d   p r e s s u r e  

c y l i n d e r   (  1 )   c o m p r i s i n g   two  n e a r l y   s e m i - c y l i n d r i c a l   b r a k e  

m e m b e r s   (6,  7)  f o r m e d   in  e f f e c t   f rom  a  t h i c k - w a l l e d  

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

in  e c c e n t r i c   r e l a t i o n ,   and  w h i c h   i s   d i v i d e d   in  two  in  t h e  

a x i a l   d i r e c t i o n   in  t he   r e g i o n s   of  maximum  and  m i n i m u m  

t h i c k n e s s   of   t h e   c y l i n d e r ,   and  s u p p o r t   m e m b e r s   (8 ,   9)  f o r  

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

b r a k e   m e m b e r s   (6 ,   7)  w i t h   a  p i s t o n   rod   (5)   of  t h e   f l u i d  

p r e s s u r e   c y l i n d e r   (1)  s l i d a b l y   f i t t e d   w i t h i n   t h e   i n n e r  

c i r c u m f e r e n t i a l   p o r t i o n s   of  t h e   b r a k e   m e m b e r s   (6,   7 ) ,   s u c h  

t h a t   s a i d   p i s t o n   r o d   (5)  can   be  l o c k e d   by  r e l a t i v e   a n g u l a r  

d i s p l a c e m e n t   of   t h e   two  b r a k e   m e m b e r s   (6 ,   7)  in  o p p o s i t e  

d i r e c t i o n s ,   c h a r a c t e r i z e d   by  a  s p r i n g   (14 )   w h i c h   i s   a r r a n g e d  

to  b i a s   t h e   two  b r a k e   m e m b e r s   (6 ,   7)  in  a  d i r e c t i o n   to  l o c k  

t he   p i s t o n   r o d   ( 5 ) ,   and  an  a c t u a t o r   (20)   f o r   s e l e c t i v e l y  

r o t a t i n g   t h e   b r a k e   m e m b e r s   (6,   7)  a g a i n s t   t h e   b i a s i n g   f o r c e  

of  t h e   s p r i n g   (14 )   in  a  d i r e c t i o n   to   r e l e a s e   t h e   l o c k i n g  

a c t i o n   of  t h e   b r a k e   m e m b e r s   (6,   7)  on  t h e   p i s t o n   r o d .  

2.  A  c y l i n d e r   l o c k i n g   d e v i c e   as  c l a i m e d   in  c l a i m   1 ,  

w h e r e i n   b u s h e s   (11)   made  of   f l u o r o r e s i n   m a t e r i a l   a r e  

d i s p o s e d   at   s u p p o r t   p o r t i o n s   of  t h e   s u p p o r t   m e m b e r s   (8,   9 )  

f o r   r o t a t a b l y   s u p p o r t i n g   t h e   b r a k e   m e m b e r s   (6 ,   7 ) .  

3.  A  c y l i n d e r   l o c k i n g   d e v i c e   as  c l a i m e d   in   c l a i m   1  o r  

2,  w h e r e i n   t h e   s p r i n g   (14 )   c o m p r i s e s   a  c o i l   s p r i n g   a r r a n g e d  
b e t w e e n   two  b r a c k e t s   ( 1 2 ,   13)  f i x e d   to  t h e   two  b r a k e   m e m b e r s .  

4.  A  c y l i n d e r   l o c k i n g   d e v i c e   as  c l a i m e d   in  c l a i m   3 ,  
w h e r e i n   t h e   c o i l   s p r i n g   (14)   b i a s e s   s a i d   two  b r a c k e t s   (12 ,   1 3 )  

a p a r t   s u c h   as  to   r o t a t e   s a i d   b r a k e   m e m b e r s   (6,   7)  in  s a i d  

s u p p o r t   m e m b e r s   (8 ,   9)  in   s a i d   d i r e c t i o n   to   r e l e a s e   t h e  

l o c k i n g   a c t i o n   on  t h e   p i s t o n   r o d .  
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