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©  Apparatusf  or  minimising  the  amount  of  fluid  leaked  from  a  component  in  a  hydraulic  system  when  the  component  has 
failed. 

©  This  invention  relates  to  apparatus  for  minimising  the 
amount  of  fluid  leaked  from  a  component  in  a  hydraulic  power 
system  when  the  component  has  failed. 

The  apparatus  comprises  a  tank  1  for  use  as  a  reservoir  for  76\^~v.74  F l o . l . . 6   I 
the  hydraulic  fluid,  the  tank  1  having  a  first  chamber  2  for  13^  y ^   f * \ y 2 1   y ^ ^ ^ / ^  
storing  a  main  volume  of  the  fluid  and  a  second  chamber  3  5  ̂ y ^ s ^ ^ ^ T ^ ^ a ^ ^ ^ ^ :   UT -̂̂  
communicating  with  the  first  chamber  2  for  storing  a  refer-  fsL^*^^  ̂ ^~~»(\y'79^SvN.  (Hfe^^^^ 
ence  volume  of  the  fluid.  The  second  chamber  3  is  provided   ̂ T ^ t _ _ f ^ | ^ ^ s s < i > 2   0  ~~ 
withafluidlevelswitch23whichdeactiatesthesystempower  W \ ^ W p f y /   y^  ,  -*15  y / / \ A  
source  when  the  quantity  of  fluid  in  the  second  chamber3  has  3~~\  —  r  I  « ^   r̂ yf<  \ 
fallen  to  or  below  a  preset  level  as  a  result  of  its  leakage  from  @]@}-.  - j j   '  (  f  V)  ™  | the  system  via  a  burst  hose  orthe  like.  The  chambers  2  and  3  jĵ   _  Vft1*  1!  fif-o'j  y^ are  dimensioned  so  that  for  a  given  quantity  of  fluid  entering  jL  f""2s?T|  .98  \&  *̂  
or  leaving  the  tank  1,  fluid  level  fluctuation  in  the  second 
chamber3isgreaterthanthecorrespondingfluidlevelfluctu-  2  —  23  vgrj  1 
ation  which  would  occur  in  the  first  chamber  1  if  the  fluid  were  ^«»^_^^   y^ 
only  entering  or  leaving  the  first  chamber  2.  I  y '  
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T h i s   invention  relates  to  apparatus  for  minimising  the 
amount  offluid  leaked from  a  component  in  a  hydraulic  power 
system  when  the  component  has  failed. 

The  apparatus  comprises  a  tank  1  for  use  as  a  reservoir for 
the  hydraulic  fluid,  the  tank  1  having  a  first  chamber  2  for 
storing  a  main  volume  of  the  fluid  and  a  second  chamber  3 
communicating  with  the  first  chamber  2  for  storing  a  refer- 
ence  volume  of the  fluid.  The  second  chamber  3  is  provided 
with  a  fluid  level  switch  23  which  deactiatesthe  system  power 
source  when  the  quantity  offluid  in  the  second  chamber3  has 
fallen  to  or  below  a  preset  level  as  a  result  of  its  leakage  from 
the  system  via  a  burst  hose  orthe  like.  The  chambers  2  and  3 
are  dimensioned  so  that  for  a  given  quantity  of  fluid  entering 
or  leaving  the  tank  1,  fluid  level  fluctuation  in  the  second 
chamber  3 is  greaterthan  the  corresponding  fluid  level  fluctu- 

 ation which would occur in the first chamber  1  if the fiuid were 
only  entering  or  leaving  the  first  chamber  2. 



T h i s   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   f o r   m i n i m i s i n g  
t he   a m o u n t   of  f l u i d   l e a k e d   f rom  a  c o m p o n e n t   in  a .  h y d r a u l i c  
p o w e r   s y s t e m   w h e n   t h e   c o m p o n e n t   h a s   f a i l e d   s u c h   as  f o r  
e x a m p l e   a  h o s e - b u r s t .  

H a n d - h e l d   h y d r a u l i c   t o o l s   s u c h   as  r o a d b r e a k e r s   a n d  

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

by  way  of  h o s e s   w h i c h   a r e   c o n n e c t e d   v i a   a  p o w e r   s o u r c e  

p r i m e   m o v e r   s u c h   as  a  d i e s e l   or  p e t r o l   e n g i n e   to   a  t a n k  

s e r v i n g   as  a  r e s e r v o i r   f o r   t h e   f l u i d .   S u c h   h o s e s   a r e  

s u b j e c t   to  s e v e r e   wea r   and  t e a r   d u r i n g   use   and  as  a  r e s u l t  

f r e q u e n t l y   s p l i t   or   c r a c k .   S i n c e   t h e   h y d r a u l i c   f l u i d  

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

a t   l e a s t   200  p s i   e v e n   when   t h e   t o o l s   a r e   n o t   b e i n g   o p e r a t e d  

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

v e l o c i t y   t h r o u g h   such   f i s s u r e s   in   t h e   h o s e   w a l l .   T h i s   m a y  

l e a d  t o   a  q u i t e   s u b s t a n t i a l   l o s s   of  t he   e x p e n s i v e   o p e r a t i n g  

f l u i d   and  w i l l   c r e a t e   an  u n a c c e p t a b l e   h a z a r d   to  t h e   s i t e  

o p e r a t i v e s   and  t h e   e n v i r o n m e n t .  

In  some   c a s e s   t h e   l e a k a g e   c a n   be  k e p t   to  t o l e r a b l y  

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

q u i c k l y   e n o u g h   and  d e a c t i v a t e   t h e   p r i m e   m o v e r .   H o w e v e r ,   i n  

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

o p e r a t i v e   may  no t   n o t i c e   the   l e a k   u n t i l   s i g n i f i c a n t   f l u i d  

l o s s   has   o c c u r r e d .  



I t   i s   t h e r e f o r e   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

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

t h e   c o m p o n e n t   has   f a i l e d .  

A c c o r d i n g   to   one   a s p e c t   o f   t h e   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 p p a r a t u s   f o r   m i n i m i s i n g   t h e   a m o u n t   o f  

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

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

t a n k   f o r   u s e   as  t h e   r e s e r v o i r   f o r   t h e  h y d r a u l i c   f l u i d ,   t h e  

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

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

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

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

s o u r c e   when  t h e   q u a n t i t y   of  f l u i d   in   t h e   s e c o n d   c h a m b e r   h a s  

f a l l e n   to   or  b e l o w   a  p r e s e t   l e v e l   as  a  r e s u l t   of   i t s  

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

t h a t   f o r   a  g i v e n   q u a n t i t y   of  f l u i d   e n t e r i n g   or  l e a v i n g   t h e  

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

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

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

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

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

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

c h a m b e r .  



S u i t a b l y   t h e   t a n k   i n c l u d e s   an  e x p a n s i o n   c h a m b e r  

c o m m u n i c a t i n g   w i t h   t he   s e c o n d   c h a m b e r .  

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

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

a b o v e .  

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

w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g s   in   w h i e h : -  

F i g u r e   1  i s   a  p e r s p e c t i v e   s c h e m a t i c   v i e w   of  t h e   a p p a r a t u s  

p a r t i a l l y   c u t   a w a y   a t   t h e   f r o n t   to  r e v e a l   an  i n t e r n a l  

p o r t i o n   t h e r e o f ,  

F i g u r e   2  i s   a  f r o n t   v i e w   of  t h e   a p p a r a t u s   s h o w i n g   t h e   f l u i d  

l e v e l   d u r i n g   n o r m a l   o p e r a t i o n   a n d  

F i g u r e   3  i s   a  v i e w   s i m i l a r   to  t h a t   s h o w n   i n   F i g u r e   2 

s h o w i n g   the   f l u i d   l e v e l   a f t e r   s h u t - d o w n   of  t he   s y s t e m .  

The  a p p a r a t u s   c o m p r i s e s   a  t a n k   1  p r o v i d i n g   a  r e s e r v o i r  

f o r   a  h y d r a u l i c   f l u i d   w h i c h   i s   to  s e r v e   as  t h e   w o r k i n g  

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

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

s o u r c e   such   as  a  d i e s e l   or  p e t r o l   e n g i n e .  

The  t a n k   1  c o m p r i s e s   a  l o w e r m o s t   c h a m b e r   2  f o r   s t o r i n g  

a  m a i n   or  m a j o r   v o l u m e   of  t h e   f l u i d ,   an  u p p e r   c h a m b e r  3   f o r  



s t o r i n g   a  r e f e r e n c e   m i n o r   v o l u m e   of  t he   f l u i d   and  an  u p p e r  

c h a m b e r  4   c o m m u n i c a t i n g   w i t h   t h e   c h a m b e r   3  s e r v i n g   as  a n  

e x p a n s i o n   c h a m b e r .   The  u p p e r   c h a m b e r s   3  and   4  a r e   h o u s e d  

in   an  e x t e n s i o n   5  to  t h e   l o w e r m o s t   c h a m b e r   2 .  

The  t op   w a l l   6  of  t h e   l o w e r m o s t   c h a m b e r   2  i s   p r o v i d e d  

w i t h   an  i n l e t   7  f o r   f l u i d   r e t u r n i n g   f r o m   t h e   s y s t e m   a f t e r  

u s e   w h i l e   t h e   l o w e r   w a l l   8  of   t h e   c h a m b e r   2  i s   p r o v i d e d  

w i t h   an  o u t l e t   9  to  s u p p l y   f l u i d   to  t h e   s y s t e m   f o r   u s e .  

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

10  o f   t h e   t a n k   1  a n d   an  o p e n - e n d e d   v e r t i c a l   c h a n n e l  

c o m p o n e n t   11  w h i c h   i s   w e l d e d   to  t h e   w a l l   10.  The  e x p a n s i o n  

c h a m b e r  4   i s   f o r m e d   w i t h i n   t h e   e x t e n s i o n   5  by  m e a n s   of   a  

f l a n g e   12  e x t e n d i n g   f r o m   t h e   b a s e   of  t he   c h a n n e l   c o m p o n e n t  

11  and  w e l d e d   to  t h e   a d j a c e n t   w a l l s   1 0 , 1 3 , 1 4   and  15  of  t h e  

t a n k   1 .  

The  c h a n n e l   c o m p o n e n t   11  t e r m i n a t e s   s h o r t   o f   t h e   t o p  

w a l l   16  o f   t h e   e x t e n s i o n   5  and   a  s e r i e s   of   d r a i n   h o l e s   1 7  

i s   p r o v i d e d   i n   e a c h   of   t h e   w a l l s   18,   19  and  20  of   t h e  

c o m p o n e n t   11  c l o s e   to   t h e   b a s e   t h e r e o f .   The  h o l e s   17  

p r o v i d e   a c c e s s   f o r   f l u i d   to  e n t e r   t h e   e x p a n s i o n   c h a m b e r   4 

f r o m   t h e   c h a m b e r   3  or   l e a v e   t h e   e x p a n s i o n   c h a m b e r  4   t o  

e n t e r   t h e   c h a m b e r   3.  D e p e n d i n g   f r o m   t h e   t o p   w a l l   16  o f   t h e  

e x t e n s i o n   5  i s   a.  c o n v e n t i o n a l   o i l   f i l t e r   e l e m e n t   21  f o r   a n  

o i l   f i l t e r   or  b r e a t h e r ,   t h e   e l e m e n t   21  e x t e n d i n g   i n t o   t h e  



c h a m b e r   3  f o r m e d   by  t h e   c h a n n e l   c o m p o n e n t   11.  M o u n t e d   o n  

t h e   w a l l   15  of   t h e   t a n k   1  i s   a  c o n v e n t i o n a l   f l u i d   l e v e l  

g a u g e   22  to  p r o v i d e   a  v i s u a l   i n d i c a t i o n   of  t h e   f l u i d   l e v e l  

in   t h e   e x p a n s i o n   c h a m b e r   4.  L o c a t e d   a t   a  p o s i t i o n   j u s t  

a b o v e   t h e   d r a i n   h o l e s   17  i s   a  c o n v e n t i o n a l   f l u i d   l e v e l  

l i m i t   s w i t c h   23  ( s h o w n   in   s c h e m a t i c   f o r m ) .   T h i s   s w i t c h   23 

is   e l e c t r i c a l l y   c o n n e c t e d   by  means   ( n o t   s h o w n )   to  t h e   p o w e r  

s o u r c e   f o r   e x a m p l e ,   a  p e t r o l   or  d i e s e l   e n g i n e ,   so  t h a t   w h e n  

t h e   f l u i d   i n   t h e   c h a m b e r   3  f a l l s   to  t h e   l e v e l   of   t h e   s w i t c h  

23,  t h e   s w i t c h   23  s w i t c h e s   o f f   t h e   p o w e r   s o u r c e   to   c a u s e  

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

R e f e r r i n g   to  F i g u r e   2,  d u r i n g   n o r m a l   o p e r a t i o n   of  t h e  

s y s t e m ,   t h e   f l u i d   24  f i l l s   t h e   l o w e r m o s t   c h a m b e r   2  a n d  

f o r m s   a  c o l u m n   25  in   t he   c h a m b e r   3,  above   t h e   l e v e l   o f  t h e  

s w i t c h   23.  The  l e v e l   26  of  f l u i d   in  the   c h a m b e r   3  r e m a i n s  

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

c a s e   t h e   f l u i d   c o l u m n   25  f o r m s   a  f l u i d   r e f e r e n c e   v o l u m e   a n d  

b e c a u s e   of   t h e   r e l a t i v e   d i m e n s i o n s   of  t h e   c h a m b e r s   2  and   3 ,  

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

much  g r e a t e r   t h a n   t h o s e   in   t he   l o w e r   c h a m b e r   2  i f   t h e   s a m e  

v o l u m e   of  f l u i d   w e r e   e n t e r i n g   or  l e a v i n g   o n l y   t h e   l o w e r  

c h a m b e r .   H e n c e   a  s m a l l   q u a n t i t y   of  f l u i d   l o s t   f r o m   t h e  

m a i n   c h a m b e r   2  w i l l   r e s u l t   i n   a  r a p i d   and  c o n s i d e r a b l e  

c h a n g e   in   f l u i d   l e v e l   in  t he   r e f e r e n c e   v o l u m e .  

R e f e r r i n g   to  F i g u r e   3,  i f   a  l e a k a g e   o c c u r s   i n   t h e  

s y s t e m   as  a  r e s u l t   of  a  h o s e   s p l i t   or  t h e   l i k e ,   f l u i d   2 4  



w i l l   l e a v e   t h e   t a n k   1  and   t h e   l e v e l   26  of   f l u i d   in   t h e  

r e f e r e n c e   c h a m b e r   3  w i l l   f a l l   u n t i l   i t   r e a c h e s   t h e   l i m i t  

s w i t c h   as  shown   in   F i g u r e   3.  At  t h i s   s t a g e ,   t h e   s w i t c h   23  

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

f l u i d   f r o m   t h e   s y s t e m .   The  d r a i n   h o l e s   17  a r e   d i m e n s i o n e d  

so  as  to  p r e v e n t   r e p l e n i s h i n g   of  t h e   r e f e r e n c e   v o l u m e   f r o m  

t h e   e x p a n s i o n   c h a m b e r   3  by  e n s u r i n g   t h e   f l o w   r a t e   t h r o u g h  

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

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

s y s t e m .  

By  s u i t a b l e   s e l e c t i o n   o f   t h e   d i m e n s i o n s   o f   t h e  

r e f e r e n c e   c h a m b e r   3,  t h e   v o l u m e   of   t h e   f l u i d   l e a k e d   f r o m  

t h e   t a n k   1  d u r i n g   f a i l u r e   of  a  c o m p o n e n t   can   be  l i m i t e d   t o  

an  e x t r e m e l y   low  l e v e l .  

A  m a n u a l   o v e r r i d e   s h o u l d   be  f i t t e d   to  t h e   f l u i d   l e v e l  

s w i t c h   to  p r e v e n t   t h e   p o w e r   s o u r c e   b e i n g   c u t   o u t   w h i l e  

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

r e p a i r s .  

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

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

w i t h   o u t d o o r   w o r k .  



1.  A p p a r a t u s   f o r   m i n i m i s i n g   t h e   a m o u n t   of   f l u i d   l e a k e d  

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

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

u s e   as   t h e   r e s e r v o i r   f o r   t h e   h y d r a u l i c   f l u i d ,   t h e   t a n k  

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

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

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

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

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

b e l o w   a  p r e s e t   l e v e l   as  a  r e s u l t .   of  i t s   l e a k a g e   f r o m   t h e  

s y s t e m ,   the   c h a m b e r s   b e i n g   so  d i m e n s i o n e d   t h a t   f o r   a  g i v e n  

q u a n t i t y   of   f l u i d   e n t e r i n g   or  l e a v i n g   t he   t a n k ,   f l u i d   l e v e l  

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

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

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

l e a v i n g   the   f i r s t   c h a m b e r .  

2.  A p p a r a t u s  a s   c l a i m e d   i n  C l a i m   1  in   w h i c h   t h e   m e a n s   f o r  

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

s w i t c h   l o c a t e d   in  t h e   s e c o n d   c h a m b e r .  

3.  A p p a r a t u s   as  c l a i m e d   i n   C l a i m   1  or  C l a i m   2  i n   w h i c h  

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

t h e   s e c o n d   c h a m b e r   b u t   i s o l a t e d   f rom  the   f i r s t   c h a m b e r .  



4.  A p p a r a t u s   s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d   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 .  

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

c l a i m e d   i n   any  of  t h e   p r e c e d i n g   c l a i m s .  
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