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©  Fire  extinguishing  system. 
A  fire  extinguishing  system  including  a  vessel  for  receipt 

of  a  fire  extinguishing  material  and  having  an  outlet  closed  by 
a  flow  control  mechanism  (14).  A  linkage  (20,30)  provides  for 
suitable  operation  or  actuation  of the  flow  control  mechanism 
(14).  A  double  rod  ended  cylinder  (36)  is  employed  for  operat- 
ing  the  linkage  in  response  to  a  remotely  generated  pressure 
signal  or  in  response  to  manual  actuation  by  a  manual 
actuator  (70)  coupled  to  one  of the  rod  ends  (38). 



T h i s   i n v e n t i o n   r e l a t e s   to   a  f i r e   e x t i n g u i s h i n g  

s y s t e m   of   t h e   t y p e   t h a t   may  be  m a n u a l l y   a c t i v a t e d   b y  

m a n u a l   a p p l i c a t i o n   o f   f o r c e   or   r e m o t e l y   a c t i v a t e d   by  a  

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

The  m o s t   p e r t i n e n t   p r i o r   a r t   known  to   us  i n c l u d e s  

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

m a n u f a c t u r e d   by  C h e m e t r o n   F i r e   S y s t e m s   D i v i s i o n   o f  

C h e m e t r o n   C o r p o r a t i o n   and  w h i c h   i s   u t i l i z e d   by  us  i n  

c e r t a i n   of   o u r   p r o d u c t s   as  P a r t   No.  5 G 1 5 9 0 .  

T h e r e   a r e   many  e n v i r o n m e n t s   of  w i d e l y   v a r y i n g  

c h a r a c t e r   r e q u i r i n g   f i r e   e x t i n g u i s h i n g ,   i . e .   s u p p r e s s i o n ,  

s y s t e m s   w h e r e i n   p r o v i s i o n   i s   made  f o r   a l t e r n a t i v e l y  

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

e n v i r o n m e n t   o b s e r v e s   t h e   e x i s t e n c e   of  a  f i r e ,   or   a u t o -  

m a t i c a l l y ,   a s ,   f o r   e x a m p l e ,   when  a  s e n s o r   i n   t h e   a r e a  

p r o t e c t e d   by  t h e   s y s t e m   d e t e c t s   some  c o n d i t i o n   i n   t h a t  

a r e a   t h a t   i s   a s s o c i a t e d   w i t h   a  f i r e .   S y s t e m s   o f   t h i s  

s o r t   a r e   e m p l o y e d   i n ,   f o r   e x a m p l e ,   r e s t a u r a n t s ,  

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

and  v e h i c l e s .   T y p i c a l l y   t h e r e   w i l l   be  p r o v i d e d - a  

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

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

s u c h   as  a  v a l v e ,   a  p i e r c a b l e   d i a p h r a g m ,   or   b o t h   f o r  

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

e x t i n g u i s h i n g   m a t e r i a l   t h e r e i n   b u t   o p e r a b l e   to   r e l e a s e  



t h e   e x t i n g u i s h i n g   m a t e r i a l   when  n e e d e d .   V a r i o u s   m e a n s  

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

l e a v i n g   t h e   o u t l e t   to   t h e   a r e a   to   be  p r o t e c t e d .  

S e n s o r s   a r e   e m p l o y e d   i n   t h e   a r e a   to   be  p r o t e c t e d  

to   c o n t r o l   a c t u a t i o n   o f   t h e   f l o w   c o n t r o l   d e v i c e  a n d   i n  

t h e   g e n e r a l   v i c i n i t y   of   t h e   a r e a   to   be  p r o t e c t e d ,   t h e r e  

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

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

by  a  p e r s o n   i n   t h e   v i c i n i t y   o f   t h e   a r e a   to   be  p r o t e c t e d  

u p o n   t h e   o b s e r v a n c e   o f '  a   f i r e   t h e r e i n .  

I n   t h e   c a s e   o f   t h e   a b o v e   i d e n t i f i e d   p r i o r   a r t ,  

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

i n   t h e   e n g i n e   c o m p a r t m e n t   t h e r e i n .   The  f l o w   c o n t r o l   o f  

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

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

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

g e n e r a t e d   by  a  s e n s i n g   s y s t e m . .   In   a d d i t i o n ,   i n   t h e  

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

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

o f   a  f i r e   t o   a c t i v a t e   t h e   s y s t e m .  

W h i l e   t h e s e   s y s t e m s   h a v e   p r o v e d   q u i t e   s a t i s f a c t o r y ,  

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

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

In   some  c a s e ,   i m p r o p e r   a d j u s t m e n t   o f   t h e   c a b l e  c a n   a l s o  

i m p e d e   p r o p e r   a c t i v a t i o n .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,   a  f i r e   e x t i n g -  

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

e x t i n g u i s h i n g   m a t e r i a l   and   h a v i n g   an  o u t l e t ,   a  f l o w  

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

f i r e   e x t i n g u i s h i n g   m a t e r i a l   i n   t h e   v e s s e l   u n t i l   n e e d e d ,  

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

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

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

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

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



l i n k a g e   f o r   o p e r a t i n g   t h e   l i n k a g e   i n   r e s p o n s e   to   m a n u a l  

a c t i v a t i o n   by  m a n u a l ,   m e c h a n i c a l   m o v e m e n t ;   i s   c h a r a c t e r -  

i z e d   by  t h e   c y l i n d e r   h a v i n g   a  d o u b l e   r o d   e n d e d . , p i s t o n  

a s s e m b l y   w i t h   one  r o d   end  c o n n e c t e d   to   t h e   l i n k a g e , b y  

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

f l u i d   to   d r i v e   t h e   one  r o d   end  i n   one  d i r e c t i o n   t o  

o p e r a t e   t h e   l i n k a g e ,   and  by  t h e   m a n u a l   a c t u a t o r   b e i n g  

a  m o v a b l e   h a n d l e   c o u p l e d   to   t h e   o t h e r   r o d   end  of   t h e  

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

r o d   end  i n   t h e   one  d i r e c t i o n   to  o p e r a t e   t h e   l i n k a g e .  

The  s y s t e m   e l i m i n a t e s   c a b l e   b i n d i n g   and  a d j u s t m e n t  

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

by  v i b r a t i o n .   A  s y s t e m   made  a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n   may  be  made  of  s m a l l e r   s i z e   t h a n   a  c o m p a r a b l y  

r a t e d   s y s t e m   made  a c c o r d i n g   to   t h e   p r i o r   a r t   and   w i t h  

l e s s   e x p e n s e .  
An  e x a m p l e   of   a  f i r e   e x t i n g u i s h i n g   s y s t e m  

a c c o r d i n g   to   t h e   i n v e n t i o n   i s   i l l u s t r a t e d   i n   t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h : -  

F i g u r e   1  i s   a  p a r t i a l   f r o n t   e l e v a t i o n ;  

F i g u r e   2  i s   a  s e c t i o n   t a k e n   s u b s t a n t i a l l y   on  t h e  

l i n e   2 -2   i n   F i g u r e   3;  a n d ,  

F i g u r e   3  i s   a  s e c t i o n   t a k e n   s u b s t a n t i a l l y   on  t h e  

l i n e   3 -3   i n   F i g u r e   2 .  

The  i l l u s t r a t e d   s y s t e m   i n c l u d e s   a  p r e s s u r e   v e s s e l  

10  h a v i n g   an  u p p e r ,   o u t l e t   end  12 .   The  o u t l e t   end  12  i s  

c l o s e d   by  a  f l o w   c o n t r o l   d e v i c e   in   t h e   f o r m   of   a  c o n -  

v e n t i o n a l   v a l v e   14  w h i c h   i s   p r o v i d e d   w i t h   a  p r e s s u r e  

g a u g e   16  i n   t h e   u s u a l   f a s h i o n   to  t h e r e b y   a l l o w   a  d e t e r -  

m i n a t i o n   of   w h e t h e r   t h e   v e s s e l   10  i s   o v e r c h a r g e d ,   u n d e r -  

c h a r g e d   or   p r o p e r l y   c h a r g e d .  



As  s e e n   in   F i g .   3,  t h e   v a l v e   14  i n c l u d e s   a n  

a c t u a t o r   18  w h i c h ,   when  h e l d   in   t h e   p o s i t i o n   i l l u s t r a t e d ,  

w i l l   c a u s e   t h e   v a l v e   14  to   be  c l o s e d   to   c o n t a i n   t h e   f i r e  

e x t i n g u i s h i n g   m a t e r i a l   w i t h i n   t h e   v e s s e l   1.0.  w h e n  t h e  

a c t u a t o r   18  i s   p e r m i t t e d   to  p i v o t   in   a  c o u n t e r c l o c k w i s e  

d i r e c t i o n   as  v i e w e d   in   F i g .   3,  t h e   v a l v e   14  w i l l   o p e n   to  ; 

r e l e a s e   f i r e   e x t i n g u i s h i n g   m a t e r i a l   to   be  d i r e c t e d   to   t h e   ; 

a r e a   to   be  p r o t e c t e d   by  means   ( n o t   s h o w n ) .  

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

v a l v e  1 4   i n c l u d i n g   a  l e v e r   20  h a v i n g   a  b l o c k i n g   s u r f a c e  

22  b e a r i n g   a g a i n s t   t h e   a c t u a t o r   18  to  n o r m a l l y   m a i n t a i n  

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

c o n d i t i o n .   The  l e v e r   20  i s   p i v o t a l l y   m o u n t e d   a t   24  t o  

a  b r a c k e t   26  e x t e n d i n g   f r o m  t h e   v a l v e   14  and  a t   i t s   e n d  

o p p o s i t e   t h e   p i v o t   24,   m o u n t s   a  p i n   2 8 .  

The  l i n k a g e   i n c l u d e s   a  s e c o n d   l e v e r   30  w h i c h  

i s   p i v o t a l l y   m o u n t e d   to  t h e   v a l v e   14  by  a  p i v o t   p i n   32 

and  w h i c h   i n c l u d e s   an  e l o n g a t e   s l o t   34  r e c e i v i n g   t h e  

p i n   28.   When  t h e   l e v e r   30  i s   in   t h e   p o s i t i o n   i l l u s t r a t e d  

in   F i g .   3,  p i v o t a l   m o v e m e n t   of  t h e   l e v e r   20  i s   p r e v e n t e d  

by  e n g a g e m e n t   of   t h e   p i n   28  w i t h i n   t h e   s l o t   34.  H o w e v e r ,  

when  t h e   l e v e r   30  i s   p i v o t e d   in  a  c o u n t e r c l o c k w i s e  

d i r e c t i o n   as  v i e w e d   in   F i g .   3,  a t   some  p o i n t   i n   s u c h  

m o v e m e n t ,   t h e   s l o t   34  w i l l   open   to  r e l e a s e   t h e   p i n   2 8  

and  a l l o w   t h e   l e v e r   20  to   p i v o t   in   a  c l o c k w i s e   d i r e c t i o n  

t h e r e b y   r e l e a s i n g   t h e   a c t u a t o r   18  to   c a u s e   t h e   v a l v e   14  

to   o p e n .  

C o n t r o l   of   t h e   p o s i t i o n   of   t h e   l e v e r   30  i s  

m a i n t a i n e d   by  a c t u a t o r   c o m p o n e n t s   i n c l u d i n g   a  p n e u m a t i c  

c y l i n d e r   36.   The  p n e u m a t i c   c y l i n d e r   36  i s   a  d o u b l e   r o d  

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

p i s t o n   ( n o t   shown)   c o n n e c t e d   to  a  p i s t o n   rod   h a v i n g   e n d s  

e x t e n d i n g   f r o m   b o t h   e n d s   of  t he   c y l i n d e r   36  as  i l l u s -  

t r a t e d   a t   38  and  40.  As  s e e n   in   F i g .   2,  t h e   e n d  o f   t h e  

c y l i n d e r   36  a d j a c e n t   t h e   rod   end  40  i s   p r o v i d e d   w i t h   a n  

i n l e t   p o r t   42  w h i c h   may  r e c e i v e   a  p r e s s u r e   s i g n a l   on  a  

l i n e   44  f r o m   a  s u i t a b l e   r e m o t e   a c t u a t o r   or  s e n s o r   46  



d i s p o s e d   in  t he   a r e a   to  be  p r o t e c t e d   e . g .  i n   t h e   cab  of  

a  v e h i c l e .   When  s u c h   a  s i g n a l   i s   r e c e i v e d ,   t h e   r o d  

e n d s   38  and  40 move  to   t h e   l e f t   as  v i e w e d   in  F i g s .   2  and  3 .  

The  rod   end  40  is   t h r e a d e d   as  a t   46  and  m o u n t s  

a  d o w n w a r d l y   e x t e n d i n g   yoke   48  p r o v i d e d   w i t h   a  h o r i z o n -  

t a l l y   o p e n i n g   g r o o v e   50.  An  end  52  of  t h e   l e v e r   30  i s  

r e c e i v e d   in  t h e   g r o o v e   50  and  as  can  be  a p p r e c i a t e d   f r o m  

F i g s .   2  and  3,  u p o n   a c t u a t i o n   of  t h e   c y l i n d e r   36  by  a  

p r e s s u r e   s i g n a l ,   t h e   l e v e r   30  w i l l   be  r o t a t e d   in  a  c o u n -  

. t e r c l o c k w i s e   d i r e c t i o n   as  v i e w e d   in  F i g .   3  to   a c t u a t e  

t he   s y s t e m .  

A  c o i l   s p r i n g   54  i s   a b u t t e d   b e t w e e n   t h e   r i g h t -  

hand   end  of  t h e   c y l i n d e r   36  and  t h e   yoke   48  to   b i a s   t h e  

r o d   e n d s   38  and  40  in  a  d i r e c t i o n   o p p o s i t e   t h e   d i r e c t i o n  

of  m o v e m e n t   r e q u i r e d   f o r   a c t i v a t i o n .  

The  r o d   end  38  i s   l i k e w i s e   t h r e a d e d   as  a t   60  

to  t h r e a d a b l y   r e c e i v e   a  c y l i n d r i c a l l y   s h a p e d   c r o s s   mem-  

b e r   62  in   an  a d j u s t a b l e   f a s h i o n   d u r i n g   a s s e m b l y .   A f t e r  

a s s e m b l y   and  s u i t a b l e   a d j u s t m e n t ,   t h e   c r o s s   member   62  

w i l l   be  a f f i x e d   a g a i n s t   m o v e m e n t   a s ,   f o r   e x a m p l e ,   b y  

s t a k i n g   or  t h e   u s e   of  a  s u i t a b l e   a d h e s i v e .  

An  u p s t a n d i n g   b r a c k e t   64  i s   m o u n t e d   on  t h e  

l e f t - h a n d   end  of  t h e   c y l i n d e r   36  and  a  m a n u a l   a c t u a t o r   66  

is   p i v o t e d   t h e r e t o   by  m e a n s   of  a  p i v o t   p i n   68.  The  m a n u a l  

a c t u a t o r   66  i s   in  t h e   f o r m   of  a  b e l l   c r a n k   h a v i n g   a  

g r a s p a b l e   end  70  to   w h i c h   a  m a n u a l   f o r c e   may  be  a p p l i e d  

to  m a n u a l l y   a c t i v a t e   t h e   s y s t e m   as  w i l l   be  s e e n .   T h e  

o t h e r   end  of  t h e   b e l l   c r a n k   i s   b i f u r c a t e d   as  a t   72  t o  

e x t e n d   on  b o t h   s i d e s   of  t h e   rod  end  38  a t   a  l o c a t i o n  .  

b e t w e e n   t he   c r o s s   member   62  and  t he   l e f t   end  of  t h e  

c y l i n d e r   36.  C o n s e q u e n t l y ,   by  p i v o t i n g   t h e   m a n u a l  

a c t u a t o r   66  in  a  c l o c k w i s e   d i r e c t i o n   by  t h e   a p p l i c a t i o n  

of  an  u p w a r d   f o r c e   to  t h e   g r a s p a b l e   end  70,  t he   b i f u r -  

c a t e d   end  72  w i l l   e n g a g e   t h e   c r o s s   member   62  in  a  s l i d -  

a b l e   f a s h i o n   and  move  t h e   rod   ends   38  and  40  to  t he   l e f t  

as  v i e w e d   i n  F i g s .   2  and  3  to  a c t i v a t e   t he   s y s t e m .  



P r e f e r a b l y ,   b o t h   t he   b r a c k e t   64  and  the   u p -  

p e r   p a r t   of  t h e   b i f u r c a t e d   end  72  of  t h e   a c t i v a t o r   66  

a r e   p r o v i d e d   w i t h   a l i g n e d   a p e r t u r e s   f o r   r e c e i p t  o f   a  
c o n v e n t i o n a l   a r m i n g   p i n   74.  F i n a l l y ,   t h e   s i d e s  o f   t h e  

b i f u r c a t e d   end  72  shown  a t   76  a r e   p r e f e r a b l y   s l i g h t l y  

r o u n d e d   so  as  to   p r e v e n t   any  b i n d i n g   b e t w e e n   t h e   b i -  

f u r c a t e d   end  72  and  t h e   c r o s s   member   62  d u r i n g   m o v e -  

m e n t   f r o m   t h e   p o s i t i o n   i l l u s t r a t e d   in  F i g .   2  in  s o l i d  

l i n e s   to   t h e   d o t t e d   l i n e   p o s i t i o n .  

I n d u s t r i a l   A p p l i c a b i l i t y  

A  f i r e   e x t i n g u i s h i n g   s y s t e m   made  a c c o r d i n g  

to   t h e   p r e s e n t   i n v e n t i o n   m i t i g a t e s   t h e   p o s s i b i l i t y   o f  

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

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

s u c h   as  t h e   c y l i n d e r   36  and  a  c o u p l i n g   of  a  m a n u a l   a c -  

t u a t o r   s u c h   as  t h e   a c t u a t o r   66  to   one   end  t h e r e o f ,  

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

m e c h a n i s m   in  t h e   s y s t e m   by  t h e   o t h e r   end   of   t h e   c y l -  

i n d e r   36.  An  e x t r e m e l y   c o m p a c t   s t r u c t u r e   i s   p r o v i d e d  

and  one  w h i c h   i s   e c o n o m i c a l   as  w e l l .   B e c a u s e   t h e r e  

a r e   no  l o o s e   p a r t s   in   t h e   a c t u a t i n g   s y s t e m ,   s u c h   a s  

c a b l e s   or  t h e   l i k e ,   t h e   s y s t e m   is   i d e a l l y   s u i t e d   f o r  

u s e   in   e n v i r o n m e n t s   w h e r e   v i b r a t i o n   i s   common  a s ,   f o r  

e x a m p l e ,   in   c o n n e c t i o n   w i t h   v e h i c l e s .   B e c a u s e   t h e r e   a r e  

no  l o o s e   p a r t s   to   v i b r a t e ,   d e p e n d a b l e   a c t u a t i o n   of  t h e  

s y s t e m   can   be  had  in   a l l   i n s t a n c e s .  



1.  A  f i r e   e x t i n g u i s h i n g   s y s t e m   i n c l u d i n g   a  v e s s e l  

(10)   f o r   r e c e i p t   of   a  f i r e   e x t i n g u i s h i n g   m a t e r i a l   a n d  

h a v i n g   an  o u t l e t   ( 1 2 ) ,   a  f l o w   c o n t r o l   d e v i c e   ( 1 4 )  

n o r m a l l y   c l o s i n g   t h e   o u t l e t   to   m a i n t a i n   f i r e   e x t i n g -  

u i s h i n g   m a t e r i a l   i n   t h e   v e s s e l   u n t i l   n e e d e d ,   a  l i n k a g e  

( 2 0 , 3 0 )   o p e r a b l e   f o r   a c t u a t i n g   t h e   f l o w   c o n t r o l   d e v i c e  

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

( 3 6 )   c o n n e c t e d   to   t h e   l i n k a g e   f o r   o p e r a t i n g   t h e   l i n k a g e  

in   r e s p o n s e   to   a  r e m o t e l y   g e n e r a t e d   f l u i d   p r e s s u r e  

s i g n a l ,   and  a  m a n u a l   a c t u a t o r   (66 )   c o n n e c t e d   to   t h e  

l i n k a g e   f o r   o p e r a t i n g   t h e   l i n k a g e   in   r e s p o n s e   to   m a n u a l  

a c t i v a t i o n   by  m a n u a l ,   m e c h a n i c a l   m o v e m e n t ;   c h a r a c t e r i z e d  

by  t h e   c y l i n d e r   (36 )   h a v i n g   a  d o u b l e   r o d   e n d e d   ( 3 8 , 4 0 )  

p i s t o n   a s s e m b l y   w i t h  o n e   r o d   (40 )   end  c o n n e c t e d   to   t h e  

l i n k a g e ,   by  t h e   c y l i n d e r   h a v i n g   an  i n l e t   ( 4 2 )   f o r  

r e c e i p t   of   p r e s s u r e   f l u i d   to   d r i v e   t h e   one  r o d   end  i n  

one  d i r e c t i o n   t o   o p e r a t e   t h e   l i n k a g e ,   and  by  t h e   m a n u a l  

a c t u a t o r   b e i n g   a  m o v a b l e   h a n d l e   ( 7 0 , 7 2 )   c o u p l e d   to  t h e  

o t h e r   r o d   end  ( 3 8 )   of   t h e   p i s t o n   a s s e m b l y   and  m a n u a l l y  

o p e r a b l e   to   d r i v e   t h e   one  r o d   end  in   t h e   one  d i r e c t i o n  

to  o p e r a t e   t h e   l i n k a g e .  

2.  A  s y s t e m   a c c o r d i n g   to   c l a i m   1,  f u r t h e r   c h a r a c t e r -  

i z e d   by  a  s p r i n g   (54)   b i a s i n g   t h e   one  r o d   e n d : i n   t h e  

d i r e c t i o n   o p p o s i t e   to   t h e   one  d i r e c t i o n .  

3.  A  s y s t e m   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2,  f u r t h e r  



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

( 6 8 )   r e l a t i v e l y   to   t h e   c y l i n d e r   and   h a v i n g   one  end   ( 7 2 )  

e n g a g i n g   t h e   o t h e r   r o d   end   and   a  s e c o n d   g r a s p a b l e   e n d  

( 7 0 )   f o r   r e c e i v i n g   a  m a n u a l l y   a p p l i e d   p i v o t i n g   f o x c e .  

4.  A  s y s t e m   a c c o r d i n g   to   c l a i m   3,  f u r t h e r   c h a r a c t e r -  

i z e d   by  a  c r o s s   member   ( 6 2 )   on  t h e   o t h e r   r o d   e n d ,  t h e  

one  e n d   o f   t h e   b e l l   c r a n k   e x t e n d i n g   b e t w e e n   t h e   c r o s s  

m e m b e r   a n d   t h e   c y l i n d e r   and   s l i d a b l y   e n g a g i n g   t h e   c r o s s  

m e m b e r .  

5.  A  s y s t e m   a c c o r d i n g   t o   c l a i m   4,  f u r t h e r   c h a r a c t e r -  

i z e d   i n   t h a t   t h e   o t h e r   r o d   end   ( 3 8 )   i s   s c r e w   t h r e a d e d  

( 6 0 )   and   t h e   c r o s s   member   i s   a d j u s t a b l y   r e c e i v e d   t h e r e -  

on  a n d   s e c u r e d   in   p l a c e .  
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