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Piston  locking  device. 

(§7)  A  pressure  fluid  actuated  piston-cylinder  device-including 
a  piston  rod  locking  mechanism  which  comprises  conical 
wedge  means  (  1  8,  1  9)  by  which  a  friction  grip  is  accomplished 
on  the  piston  rod,  and  a  spring  (20).  arranged  to  continuously 
develope  an  activation  load  upon  the  wedge  means  (18,  19). 
The  locking  mechanism  also  comprises  a  release  piston  (29) 
and  a  number  of  levers  (27)  connecting.the  release  piston  (29) 
to  the  wedge  means  (18,  19),  thereby  amplifying  the  force 
developed  by  the  release  piston  (29).  By  the  lever  arrangement 
a  relatively  small  piston  is  able  to  neutralize  the  force  of  a 
powerful  activating  spring. 
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This  i n v e n t i o n   r e l a t e s   to  a  p r e s s u r e   f l u i d   a c t u a t e d   p i s ton   c y l i n d e r  

device  in  which  a  p i s ton   is  s e a l i n g l y   guided  in  a  c y l i n d e r   and  a 

p i s ton   rod  un i ted   with  the  p i s ton   ex tends   out  of  the  c y l i n d e r  

through  one  of  the  c y l i n d e r   end  w a l l s .   A  r e l e a s e a b l e   p i s t o n   r od  

lock ing   mechanism  is  d i sposed   in  the  c y l i n d e r   end  wall  and  c o m p r i s e s  

f i r s t   and  second  wedge  means  a r r anged   to  f r i c t i o n a l l y   engage  t h e  

p i s ton   rod,  and  a  sp r ing   means  c o n t i n u o u s l y   b i a s s i n g   the  wedge  means 

into  lock ing   engagement  with  p i s ton   r o d .  

P i s t o n - c y l i n d e r   dev ices   of  the  above  type  f ind  use  in  a p p l i c a t i o n s  

where  s a f e t y   demands  are  high  as  r ega rds   avo idance   of  u n c o n t r o l l e d  

p i s ton   movement  a t ,   for  i n s t a n c e ,   hose  b reakage .   By  a  p i s t o n  

c y l i n d e r   device  having  a  b u i l t - i n   p i s ton   lock ing   mechanism  i t   i s  

a lso  p o s s i b l e   to  stop  and  lock  the  p i s ton   and  p i s t o n   rod  i n  

p r e d e t e r m i n e d   p o s i t i o n s .   According  to  a  p r e v i o u s l y   known  p i s t o n   r od  

lock ing   device  shown  and  d e s c r i b e d   in  DE-OS  27  55  456  con ica l   p i s t o n  

rod  engaging  f r i c t i o n   r ing  is  e n c i r c l e d   by  an  a n n u l a r   a c t i v a t i o n  

member  which  is  spring.   b i a s s e d   in  i t s   f r i c t i o n   r ing   e n g a g i n g  

d i r e c t i o n   and  s e l e c t i v e l y   acted  upon  by  p r e s s u r e   f l u i d   in  t h e  

o p p o s i t e   d i r e c t i o n   for  r e l e a s i n g   the  p i s t o n   rod.  A c c o r d i n g l y ,  

safety :demands  are  s a t i s f i e d   in  t h a t   the  p i s t o n   is  always  l o c k e d  

unless   p r e s s u r e   f l u i d   is  s u p p l i e d   to  r e l e a s e   i t . T h e   fo rce   d e v e l o p e d  

by  the  p r e s s u r e   f l u i d   has  to  c o u n t e r a c t   and  exceed  the  f o r c e  

g e n e r a t e d   by  t h e . s p r i n g   for   r e l a x i n g   the  f r i c t i o n   r i ng .   Accord ing   t o  

th i s   known  design  consep t   it   would  not  be  p o s s i b l e   to  ob ta in   an  

e f f e c t i v e   enough  lock ing   ac t i on   between  the  f r i c t i o n   element  and  t h e  

p i s ton   rod  unless   i n c r e a s i n g   the  ou t e r   d i m e n s i o n  o f   the  c y l i n d e r   o r  

d e c r e a s i n g   the  cone  angle  of  the  f r i c t i o n   ring  or  both.  The  l a s t  

ment ioned  measure,   however,   would  make  the  lock ing   mechanism  much 

more  d i f f i c u l t   to  r e l e a s e   and  would  also  n e c e s s i t a t e   a  l o n g e r  

r e l e a s e   s t r o k e .   That  too  would  have  an  u n d e s i r a b l e   e f f e c t   upon  t h e  

ou te r   d imens ions   of  the  p i s t o n - c y l i n d e r   d e v i c e .  

A c c o r d i n g l y ,   i t   would  not  be  p o s s i b l e   to  employ  a  l a rge   enough 

p r e s s u r i z e d   p i s ton   area  on  the  annu l a r   a c t i v a t i o n   e lement   w i t h o u t  



i n c r e a s i n g   the  ou te r   d imension  of  the  p i s ton   c y l i n d e r   d e v i c e .  

So , in   o rder   to  ob ta in   a  more  e f f e c t i v e   lock ing   a c t i o n   on 
the  p i s t o n   rod  a  l a r g e r   fo rce   has  to  be  app l i ed   on  the  a c t i v a t i o n  

member  by  the  s p r i n g ,   and  for  n e u t r a l i z i n g   t h a t   sp r ing   force   and 

r e l e a s i n g   the  lock ing   device   the  area  of  the  p r e s s u r e   f l u i d  

a c t i v a t e d   means  has  to  be  l a r g e r .   Then  the  s ize   of  the  p i s ton   a r e a  

would  be  too  big  not  to  i n f l u e n c e   upon  the  ou te r   d imensions   of  t h e  

p i s t o n   c y l i n d e r   d e v i c e .  

The  main  o b j e c t   of  the  i n v e n t i o n   is  to  accompl ish   a  p i s t o n   c y l i n d e r  

device   in  which  the  lock ing   means  wil l   g e n e r a t e   a  powerful  enough 

lock ing   ac t i on   and  in  which  the  l ock ing   means  does  not  c a u s e  

i n c r e a s e d   ou t e r   d imens ions   of  the  p i s t o n   c y l i n d e r   d e v i c e .  

Other  o b j e c t s   and  advan tages   of  the  i n v e n t i o n   will   appear   from  t h e  

f o l l o w i n g   d e s c r i p t i o n   and  c l a i m s .  

On  the  d r a w i n g s  

Fig  1  shows,  p a r t l y   in  s e c t i o n ,   the  f r o n t   end  of  a  p i s t o n - c y l i n d e r  

device   h a v i n g  a   p i s t o n   lock ing   mechanism  acco rd ing   to  the  i n v e n t i o n .  

Fig  2  shows  a  cross   s e c t i o n   taken  along  l ine   2-2  in  Fig  1.  

The  p i s t o n - c y l i n d e r   device   shown  in  the  drawing  f i g u r e s   comprises   a 

c y l i n d e r   10,  a  p i s ton   (not  shown)  s e a l i n g l y   guided  in  the  c y l i n d e r  

and  a  p i s t o n   rod  11  which  ex tends   out  of  the  c y l i n d e r   10  through  t h e  

end  wall  13  of  the  c y l i n d e r   10.  The  c y l i n d e r   end  wall  13  c o m p r i s e s  

an  o u t e r   s e c t i o n   14  and  an  inner   s e c t i o n   15.  In  the  ou te r   s e c t i o n   14 

t h e r e   is  a  c y l i n d r i c a l   chamber  16  in  which  t h e r e   is  l o c a t e d   a  p i s t o n  

rod  c lamping  un i t   17.  The  clamping.  un i t   17  compr ises   t h r ee   c o n i c a l  

p i s ton   rod  11  engaging  f r i c t i o n   segments  18,  an  a x i a l l y   d i s p l a c e a b l e  

wedge  r ing  19  s u r r o u n d i n g   the  f r i c t i o n   segments  18,  and  a  s p r i n g  

means  20.  The  l a t t e r ,   which  c o n s i s t s   of  a  number  of  B e l l e v i l l e - t y p e  

sp r ing   washe r s ,   acts   between  the  ou t e r   c y l i n d e r   end  wall  s e c t i o n   14 

and  the  wedge  r ing  19,  t he reby   b i a s s i n g   the  l a t t e r   in  the  f r i c t i o n  

segment  engaging  d i r e c t i o n .   Each  of  the  f r i c t i o n   segments  a r e  



provided  with  a  l i n i n g   21  for  improved  f r i c t i o n a l   engagement  w i t h  

the  p i s ton   rod  11.  Between  the  segments  18  the re   are  r a d i a l  

c l e a r a n c e s   22  f o r  m a k i n g   sure  t ha t   the  r ad i a l   grip  on  the  p i s t o n   rod  

11  is  not  j e o p a r d i z e d   by  c o n t a c t   between  the  f r i c t i o n   s e g m e n t s  

t h e m s e l v e s .  

The  wedge  r ing  19  is  locked  a g a i n s t   r o t a t i o n   by  means  of  two  a x i a l l y  

e x t e n d i n g   keys  23  mounted  d i a m e t r i c a l l y   o p p o s i t e   each  o the r   in  t h e  

end  wall  s e c t i o n   14.  Wire  i n s e r t s   24  are  l o c a t e d   in  ax ia l   grooves  in  

the  c o o p e r a t i n g   con ica l   s u r f a c e s   of  the  f r i c t i o n   segments  18  and  t h e  

wedge  r ing  19  in  o rder   to  p reven t   the  segments  to  r o t a t e   and  a lso  t o  

p reven t   the  p i s ton   rod  11  from  being  r o t a t e d   when  l o c k e d .  

Between  the  c y l i n d e r   end  wall  s e c t i o n s   14,  15  the re   is  an  a n n u l a r  

space  26  in  which  t h r e e   e q u a l l y   spaced  l eve r s   27  are  s u p p o r t e d .   Each 

of  these   l e v e r s   27  is  guided  in  a  r a d i a l   r ecess   28  in  the  i n n e r  

c y l i n d e r   wall  s e c t i o n   15.  A  r ing  p i s t o n   29  is  s e a l i n g l y  g u i d e d   in  an 

annu la r   chamber  30  in  the  inner   end  wall  s e c t i o n   15.  The  a n n u l a r  

chamber  30  is  s e l e c t i v e l y   s u p p l i e d   with  p r e s s u r e   f l u i d   through  a 

passage  31.  The  p i s t o n   29  is  i n t ended   to  c o u n t e r a c t   and  n e u t r a l i z e  

t h e ' f o r c e   developed  by  the  B e l l e v i l l e   s p r i n g s   20  and  to  move  t h e  

annu la r   wedge  ring  19  off   the  segments  18,  t h e r eby   r e l a x i n g   t h e  

clamping  un i t   17  and  p e r m i t t i n g   movement  of  the  p i s t o n   rod  11.  Each 

of  the  l e v e r s   27  has  a  f i r s t   c o n t a c t   s u r f a c e   33  engaging   two 

immovable  fu lcrum  forming  r ings   34,  35,  a  second  c o n t a c t   s u r f a c e   36 

f ac ing   the  same  d i r e c t i o n   as  the  f i r s t   c o n t a c t   s u r f a c e   33  f o r  

engaging  the  ring  p i s t o n   29,  and  a  t h i r d   c o n t a c t   s u r f a c e   37  l o c a t e d  

r i g h t   in  between  the  f i r s t   and  second  c o n t a c t   s u r f a c e s   33,  36  and 

fac ing   the  o p p o s i t e   d i r e c t i o n .   The  t h i r d   c o n t a c t   s u r f a c e   37  a b u t s  

a g a i n s t   the  wedge  r ing  19.  Due  to  the  l eve r   a r r a n g e m e n t ,   t h e  

movement  of  p i s ton   29  is  t r a n s f e r r e d   to  the  wedge  r ing  19  at  h a l f  

the  speed  but  twice  the  power.  This  means  t ha t   a  f a i r l y   s m a l l  

r e l e a s e   p i s ton   may  be  u s e d - t o   n e u t r a l i z e   a  s t rong   a c t i v a t i o n   s p r i n g  

20 .  

In  Fig  1,  the  locking   mechanism  is  shown  in  i t s   r e l e a s e d   p o s i t i o n .  

P r e s su re   f l u i d   is  s u p p l i e d   to  chamber  30  via  passage   31,  and  t h e  



p i s ton   29  has  moved  to  i t s   l e f t   hand  p o s i t i o n .   The  p i s t o n   movement 

has  been  t r a n s f e r r e d   to  the  annu l a r   wedge  ring  19  by  the  l e v e r s   27.  

The  fo rce   developed  by  the  p i s ton   29  is  a m p l i f i e d   by  100%  by  t h e  

l e v e r s   2 7 .  

When  the  p r e s s u r e   f l u i d   supply  to  chamber  30  is  d i s c o n t i n u e d   t h e  

power  of  B e l l e v i l l e   s p r i n g s   20  immedia te ly   r e t u r n s   the  l e v e r s   27  and 

p i s t o n   29  to  t h e i r   r e s t   p o s i t i o n s   while   the  wedge  r ing  19  r e e n g a g e s  
and  a c t i v a t e s   the  f r i c t i o n   segments  18  to  lock  the  p i s ton   rod  11 .  



1.  A  p r e s s u r e   f l u i d   a c t u a t e d   p i s ton   c y l i n d e r   d e v i c e ,   c o m p r i s i n g  

a  c y l i n d e r   (10) ,   a  p i s t o n   rod  (11)  un i t ed   with  the  p i s ton   and 

e x t e n d i n g   out  of  the  c y l i n d e r   (10)  through  one  of  the  c y l i n d e r   end 

wal ls   (13) ,   and  a  r e l e a s a b l e   l o c k i n g  m e c h a n i s m   d i sposed   in  s a i d  

c y l i n d e r   end  wall  (13)  and  i n c l u d i n g   a  f i r s t   wedge  means  ( 18 )  

f r i c t i o n a l l y   engageab le   with  the  p i s t o n   rod  (11) ,   a . s econd   wedge 

means  ( 1 9 ) * a x i a l l y   movable  and  engageab le   with  said  f i r s t   wedge 

means  (18) ,   and  a  sp r ing   means  (20)  c o n t i n u o u s l y   b i a s s i n g   s a i d  

second  wedge  means  (19)  into  engagement  with  said  f i r s t   wedge  means 

(18)  t he r eby   a c c o m p l i s h i n g   a  p i s t o n   rod  l ock ing   a c t i o n ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t h a t   a  f l u i d   a c t u a t e d   r e l e a s e   means 

(29,  27)  is  a r ranged   to  move  said  second  wedge  means  (19)  in  a 

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

sp r ing   means  (20)  so  as  to  n e u t r a l i z e   said  b i a s s i n g   fo rce   and  

d i s c o n t i n u e   said  p i s t o n   rod  l ock ing   a c t i o n ,   said  r e l e a s e  m e a n s   ( 2 9 ,  

27)  comprises   one  or  more  p i s t o n   e l e m e n t ( s )   (29)  each  s e a l i n g l y  

guided  in  a  c y l i n d e r   chamber  (30)  s e l e c t i v e l y   s u p p l i e d   with  p r e s s u r e  

f l u i d ,   and  a  force   a m p l i f y i n g   means  (27)  i n t e r c o n n e c t i n g   said  p i s t o n  

e l e m e n t ( s )   (29)  and  sa id   second  wedge  means  ( 1 9 ) .  

2.  P i s t o n - c y l i n d e r   device   a c c o r d i n g   to  claim  1,  wherein  s a i d  

one  or  more  p i s ton   e l e m e n t ( s )   (29)  compr ises   a  s i n g l e   a n n u l a r   p i s t o n  

d i sposed   c o n c e n t r i c a l l y   with  the  p i s t o n   rod  (11)  and  s e a l i n g l y  `  

guided  in  an  annu l a r   c y l i n d e r   chamber  (30)  l o c a t e d   in  the  end  w a l l  

(13)  of  the  c y l i n d e r   ( 1 0 ) .  

3.  P i s t o n - c y l i n d e r   device   a c c o r d i n g   to  claim  1  or  2,  w h e r e i n  

said  fo rce   a m l p l i f y i n g   means  ( 2 7 ) , c o m p r i s e s   a  number  of  l e v e r s   e a c h  

having  at  one  end  a  f i r s t   c o n t a c t   s u r f a c e   (33)  a r r anged   to  engage  a 

fu lcrum  suppor t   means  (34,  35)  f ixed   in  the  c y l i n d e r   end  wall  ( 1 3 ) ,  

a  second  c o n t a c t   s u r f a c e   (36)  l o c a t e d   at  the  o p p o s i t e   end  of  t h e  

l e v e r   (27)  and  a r ranged   to  be  engaged  by  said  p i s ton   e lement   o r  

e lements   (29) ,   and  a  t h i r d   c o n t a c t   s u r f a c e   (37)  l o c a t e d   between  s a i d  



f i r s t   c o n t a c t   s u r f a c e   (33)  and  said  second  c o n t a c t   s u r f a c e   ( 3 5 )  a n d  

a r r anged   to  engage  sa id   second  wedge  means  ( 1 9 ) .  

4.  P i s t o n - c y l i n d e r   device   a c c o r d i n g   to  claim  3,  wherein  s a i d  

l e v e r s   (27)  are  t h r e e   in  number  and  extend  r a d i a l l y   r e l a t i v e   to  t h e  

geome t r i c   axis  of  the  p i s t o n   rod  ( 1 1 ) .  

5.  P i s t o n - c y l i n d e r   device   a c c o r d i n g   to  claim  3  or  4,  w h e r e i n  

said  t h i r d   c o n t a c t   s u r f a c e   (37)  i s ' s i t u a t e d   at  s u b s t a n t i a l l y   e q u a l  

d i s t a n c e s   from  said  f i r s t   and  second  c o n t a c t   s u r f a c e s   (33,  3 6 ) .  

6.  P i s t o n - c y l i n d e r   device   a c c o r d i n g   to  any one  of  claims  1  t o  

5,  wherein   said  f i r s t   wedge  means  (18)  compr ises   a  number  o f  

f r i c t i o n   segments ,   whereas  said  second  wedge  means  (19)  comprises   a 

conica l   r ing   e lement   e n c i r c l i n g   said  segments  ( 1 8 ) .  
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