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©  An  hydraulic  accumulator  and  an  hydraulic  impacting  device  with  same. 
  An  hydraulic  impact  device  for  example  a  jack  hammer  
has  an  hydraulic  accumulator  in  the  form  of  a  tube  (34)  of 
glass  fibre  reinforced  epoxy.  The  tube  is  coaxial  with  the 
hammer  piston  (16).  The  elasticity  of  the  tube  and  the 
resulting  forces  in  the  tube  itself  provide  for  the  accumulat- 
ing  capacity.  Thus,  there  is  no  spring  but  the  wall  itself. 





This  i n v e n t i o n   r e l a t e s   to  an  h y d r a u l i c   accumula to r   t h a t   has  an 

accumula to r   chamber  tha t   is  at  l e a s t   p a r t l y   de f ined   by  an  e l a s t i c  

wal l .   The  i n v e n t i o n   r e l a t e s   a lso  to  an  h y d r a u l i c   impact  device  t h a t  

comprises   such  an  a c c u l m u l a t o r .   It  r e l a t e s   also  to  a  method  o f  

accumula t ing   a  p r e s s u r e   l i q u i d .  

Most  p r i o r   a r t   h y d r a u l i c   impact  devices   in  the  form  of  rock  d r i l l i n g  

machines ,   jack  hammers,  and  ch i se l   hammers  have  an  a c c u m u l a t o r .  

Usua l ly ,   the  accumula tor   has  an  e l a s t i c   wall  in  the  form  of  a  r u b b e r  

membrane  t ha t   s e p a r a t e s   a  l i q u i d   chamber  from  a  n i t r o g e n   f i l l e d  

chamber  so  tha t   the  gas  acts   as  a  spr ing   on  the  membrane.  An  impac t  

device  with  such  an  accumula to r   is  shown  in  US-A  3766830  and  an 

accumula to r   of  th i s   kind  is  shown  in  more  d e t a i l   in  US-A  3948288.  

The  v a r i a t i o n   of  l i f e   of  such  rubber   membranes  is  of ten   c o n s i d e r a b l e  

and  some  of  the  i n d i v i d u a l   membranes  have  a  very  sho r t   l i f e .   Ano the r  

d i s a d v a n t a g e   is  tha t   one  must  add  n i t rogen   r e g u l a r l y .  

The  l i q u i d   used  for  o p e r a t i n g   the  impact  dev ice ,   u s u a l l y   h y d r a u l i c  

o i l ,   has  a  c e r t a i n   c o m p r e s s i b i l i t y   and,  by  US-A  3620312  and 

4282937 , impac t   devices   are  known  which  u t i l i z e s   t h i s   i n h e r e n t  

c o m p r e s s i b i l i t y   of  the  l i q u i d ,   Then,  the  accumula to r   c h a m b e r s  h a v e  

.  la rge   volume  and  are  conf ined   by  s tee l   wa l l s .   Of ten,   the  a c c u m u l a t o r  

chambers  can  not  be  made  as  l a rge   as  d e s i r a b l e . .  

It  is  an  ob j ec t   of  the  i n v e n t i o n   to  provide  an  accumula to r   tha t   i s  

s imple ,   cheap  and  c o m p a r a t i v e l y   small  and  which  is  s u i t a b l e   f o r  

impact  dev i ce s .   This  ob j ec t   is  achieved  by  the  f e a t u r e s   given  i n  t h e  

c h a r a c t e r i z i n g   par t s   of  t h e  c l a i m s .  

The  i n v e n t i o n   will   be  d e s c r i b e d   with  r e f e r e n c e   to  the  accompanying 

d r a w i n g s .  

Fig  1  is  a  l o n g i t u d i n a l   s e c t i o n   through  an  h y d r a u l i c   jack hammer  on 

which  the  i n v e n t i o n   is  a p p l i e d .  



Fig  2  shows  at  a  l a r g e r   s ca l e   a  seal  shown in   Fig  1.  

The  h y d r a u l i c   impact  device  in  the  form  of  a  jack   hammer  as  shown  i n  

Fig  1  has  a  p l u r a l   pa r t   housing  11  with  two  handles   t h a t   are  in  an 

angle   to  each  o the r   so  t h a t   only  one  of  the  handles   12  can  be  s e e e n  

on  the  f i g u r e .  

A  work  tool  in  the  form  of  a  ch i se l   has  a  hexagonal   shank  13  tha t   i s  

i n s e r t e d   in  the  f r o n t   p o r t i o n   of  the  housing  11  and  i t   is  r e t a i n e d  

t h e r e   by  means  of  a  n o n - i l l u s t r a t e d   c o n v e n t i o n a l   c h i s e l   ho lde r .   A 

n o n - i l l u s t r a t e d   c o l l a r   on  the  ch i se l   13  takes   suppor t   on  the  hous ing  

11  in  a  c o n v e n t i o n a l   way  so  t ha t   a  feed  force   can  be  t r a n s m i t t e d  

from  the  housing  11  to  the  ch ise l   13  and  so  t h a t   the  ch ise l   w i l l  

have  a  d e f i n e d   ax ia l   p o s i t i o n   in  the  housing  11.  The  housing  11 

forms  a  c y l i n d e r   for   an  a x i a l l y   movable  l i n i n g   15  which  in  i t s   t u r n  

forms  a  c y l i n d e r   for   a  hammer  p i s ton   16  tha t   is  a x i a l l y   movable  i n  

the  l i n i n g   15.  The  hammer  p i s ton   16  is  a r ranged   to  p e r i o d i c a l l y  

impact   on  the  end  face  17  of  the  ch i se l   shank.  The  end  face  17  forms 

thus  an  anvi l   s u r f a c e   for  the  hammer  p i s ton   16. 

The  housing  has  an  i n l e t   18  for  the  p r e s s u r e   l i q u i d ,   u s u a l l y  

h y d r a u l i c   o i l ,   and  a n  o u t l e t   19.  An  i n l e t   chamber  23  can  be 

p r e s s u r i z e d   by  means  of  a  valve  21  tha t   is  c o n t r o l l e d   by  means  of  a 

t r i g g e r   22.  There  are  a  c y l i n d e r   chamber  25  between  the  l i n i n g   o r  

c y l i n d e r   15  and  the  housing  11  and  a  c y l i n d e r   chamber  26  between  t h e  

c y l i n d e r   15  and  the  hammer  p i s ton   16.  The  c y l i n d e r   15  has  t h e  

f u n c t i o n   of  a  valve  t h a t   a l t e r n a t e l y   couples   a  c y l i n d e r   chamber  27 

between  the  c y l i n d e r   15  and  the  hammer  p i s ton   16  to  the  i n l e t  

chamber  23  and  to  an  o u t l e t   chamber  28.  Thus,  both  the  c y l i n d e r   15 

and  the  hammer  p i s t o n   16  r e c i p r o c a t e   and  s ince   the  fo rces   between 

the  c y l i n d e r   15  and  the  housing  11  are  app l i ed   c o n t i n u o u s l y   and  a r e  

not  f l u c t u a t i n g ,   the  o p e r a t i o n   of  the  hammer  p i s t o n   wi l l   not  i nduce  

v i b r a t i o n s   on  the  housing  11.  The  impact  motor  is  not  d e s c r i b e d   i n  

d e t a i l   but  r e f e r e n c e   is  made  to  EP-A-133609  t h a t   d e s c r i b e   an  impac t  

motor  of  t h i s   kind.   The  housing  11  has  two  a n n u l a r   wal ls   30,  31  w i t h  

grooves  for  a n n u l a r   sea l s   32,  33  as  is  bes t   shown  in  Fig  2.  A  t u b e  

34  of  g l a s s   f i b r e   r e i n f o r c e d   p l a s t i c s   is  s u p p o r t e d   by  these  s e a l s  



32,  33  and  the  tube  is  a x i a l l y   a f f i x e d   by  means  of  shou lde r s   35,  36 

of  the  housing  11.  The  tube  34  should  not  be  a x i a l l y   clamped  b u t  

should  p r e f e r a b l y   have  a  small  axia l   play  to  the  housing  11.  I n s i d e  

the  tube  34,  an  accumula tor   chamber  37  is  formed  which  is  c o n s t a n t l y  

coupled  to  the  i n l e t   chamber  23  by  means  of  a  bore  38.  Thus,  t h e  

tube  34  i t s e l f   can  be  cons ide r ed   as  a  par t   of  the  housing  11.  The 

a c c u m u l a t o r   chamber  37  and  the  tube  34  are  a r r anged   both  around  a 

pa r t   of  the  c y l i n d e r   16  for  the  hammer  p is ton   15  and  around  a  p a r t  

of  the  c y l i n d e r   for  the  c y l i n d e r   16.  The  c y l i n d e r   for  the  c y l i n d e r  

16  is  formed  by  the  housing  11. 

The  tube  or  c y l i n d e r   34  has  a  f i l a m e n t   winding,   e .g .   g l a s s  

f i b r e ,   with  a  small  p i tch   and  the  mat r ix   comprises   a  thermoset   f o r  

example  epoxy  or  vinyl  e s t h e r .   Such  a  tube  will   have  high  l i n e a r  

s t r a i n   t a n g e n t i a l l y   at  f a t i g u e   s t r e n g t h   which  is  the  c h a r a c t e r i s t i c  

tha t   makes  a  large  accumula to r   c a p a c i t y .   The  wall  t h i c k n e s s   of  t h e  

tube  34  should  be  chosen  such  t h a t ,   in  o p e r a t i o n ,   the  s t r e s s   will   be 

at  a  s u i t a b l e   level  below  the  f a t i g u e   s t r e n t h .   The  a c c u m u l a t i n g  

c a p a c i t y   tha t   r e s u l t s   from  the  c o m p r e s s i b i l i t y   of  the  h y d r a u l i c  

f l u i d   will   then  be  sma l l e r   than  the  accumula to r   c a p a c i t y  t h a t  

r e s u l t s   from  the  e l a s t i c i t y   of  the  tube  34;  the  q u o t i e n t   will   be 

less   than  1  or  even  less   than  1.  Thus,  the  e l a s t i c i t y   of  the  w a l l  

of  the  tube  will  provide  for  the  main  por t ion   of  the  a c c u m u l a t i n g  

c a p a c i t y .  

The  tube  34  can  have  an  outer   p r o t e c t i v e   layer   40  of  u n r e i n f o r c e d  

wear  r e s i s t a n t   r es in   or  p l a s t i c s .   The  tube  34  can  a l so   have  an 

u n r e i n f o r c e d   s ea l i ng   layer   of  r e s in   or  p l a s t i c s   on  i t s   inner  s i d e .  

These  two  layers   are  probably  not  necessa ry   but  one  or  both  of  them 

can  be  omi t t ed .   They  need  not  be  of  the  same  r e s i n o u s   ma te r i a l   a s  

the  r e i n f o r c e d   par t   of  the  tube  wal l .   As  an  a l t e r n a t i v e   to  an  i n n e r  

l aye r   as  d e s c r i b e d ,   a  s e a l i n g   rubber  l ayer   can  be  vu l can i zed   to  t h e  

tube  34  on  the  i n t e r i o r   of  the  tube  wal l .   It  might  be  a  r i sk   tha t   an 

unsea led   tube  can  t r a n s p i r e   o i l ,   which  has  no  e f f e c t   on  the  f u n c t i o n  

but  may  be  u n p l e a s a n t .   Since  the  ends  of  the  tube  34  are  not  c lamped 

but  they  are  only  suppor t ed   by  the  sea l s   32,  33,  the  tube  i s  

c o m p a r a t i v e l y   evenly  s t r e s s e d   and  f a t i g u e   breakdown  is  avoided.   A l so  



o the r   ways  of  m o u n t i n g - t h e   tube  34  may  work,  for   example  clamping  o f  

the  ends.   The  tube  34  can  be  manufac tu red   in  a  con t inuous   mode  and 

then  cut  into  s u i t a b l e   p i e c e s .  

A  g l a s s   f i b r e   f i l a m e n t   winding  with  a  small  p i t c h   seems  to  be 

p r e f e r a b l e   s ince  i t   wi l l   p rovide   a  tube  with  very  high  s t r a i n   a t  

f a t i g u e   s t r e n g t h .   The  s t r a i n   will   exceed  0.2%  or  even  exceed  0.5%. 

Any  o the r   m a t e r i a l   having  th is   p r o p e r t y   could  be  used  as  an 

a l t e r n a t i v e .  

I n s t e a d   of  the  p r o t e c t i v e   layer   40  of  the  tube  34,  a n o t h e r  

tube  can  be  a r ranged   o u t s i d e   the  tube  34  spaced  t h e r e f r o m .  

The  e l a s t i c   wall  of  the  accumula to r   is  shown  as  a  tube  34  with  a 

c i r c u l a r   cross   s e c t i o n .   Such  a  des ign  seems  p r e f e r a b l e .   The  e l a s t i c  

wall  cou ld ,   however,  have  ano the r   form.  It  could  for  example  be  a 

c i r c u l a r   p l a t e   t h a t   is  sea led   off   around  i t s   p e r i p h e r y ,   or  i t   c o u l d  

be  in  the  form  of  a  bubble  for  example  a  s p h e r e .  

In  the  above  d e s c r i b e d   impact  d e v i c e ,   the  a c c u m u l a t o r   i s  

c o n t i n u o u s l y   p r e s s u r i z e d   in  o p e r a t i o n   s ince  i t   is  c o n t i n u o u s l y  

coupled  to  the  i n l e t   18,  and  i t   reduces   the  c y c l i c a l   p r e s s u r e  
f l u c t u a t i o n s   in  the  i n l e t .   An  a c c u m u l a t o r   of  the  kind  desc r ibed   can 

also  be  used  in  an  impact  device  t h a t   has  an  a ccumula to r   tha t   i s  

a l t e r n a t e l y   coupled  to  the  supply  and  to  the  o u t l e t ,   for  example  an 

impact  device   of  the  kind  d e s c r i b e d   in  US-A-3620312.  



1.  Hydraul ic   a c c u m u l a t o r   t ha t   has  an  accumula to r   chamber  a t  

l e a s t   p a r t l y   de f ined   by  an  e l a s t i c   w a l l ,  

c h a r a c t e r i z e d   i  n 

tha t   the  e l a s t i c   wall  (34)  comprises   a  f i b r e   r e i n f o r c e d   m a t r i x .  

2.  Hydraul ic   a ccumula to r   accord ing   to  claim  1,  

c h a r a c t e r i z e d   i n  

tha t   the  matrix  comprises   a  t h e r m o s e t .  

3.  Hydraul ic   a ccumula to r   accord ing   to  claims  1  or  2 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

tha t   the  f i b r e   r e i n f o r c e m e n t   comprises   a  f i l a m e n t   w i n d i n g .  

4.  Hydraul ic   a ccumula to r   accord ing   to  any one  of  the  c l a i m s  

1 - 3 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

tha t   the  f i b r e   r e i n f o r c e m e n t   comprises   g l a s s - f i b r e s .  

5.  Hydraul ic   a ccumula to r   accord ing   to  any one  of  the  c l a i m s  

1 - 4 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n 

tha t   the  e l a s t i c   wall  comprises   a  tube  (34)  tha t   is  suppor ted   by 

s ea l i ng   r ings  (32,  33)  on  end  wal ls   (30,  31)  tha t   p a r t l y   de f ine   t h e  

accumula to r   chamber  ( 3 7 ) .  

6.  Hydraul ic   a ccumula to r   t h a t   has  an  accumula to r   chamber  ( 37 )  

at  l e a s t   p a r t l y   de f ined   by  an  e l a s t i c   wall  ( 3 4 ) ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

tha t   the  e l a s t i c   wall  comprises   tube  (34)  tha t   is  suppor ted   on 

annula r   sea ls   (32,  33)  on  end  wal ls   (30,  31)  tha t   p a r t l y   def ine   t h e  

accumula tor   chamber  ( 3 7 ) .  

7.  Hydraul ic   accumula to r   accord ing   to  claim  6 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i n  

tha t   said  sea ls   are  l ip   s e a l i n g   r ings   (32,  3 3 ) .  



8.  Hydrau l i c   impact   device   compris ing  a  c y l i n d e r   (11,  15),  a 

hammer  p i s t o n   (16)  t h a t   is  r e c i p r o c a b l e   in  the  c y l i n d e r   t o  

r e p e t i t i v e l y   impact   on  an  anvi l   (17)  tha t   is  coupled  to  a  work  t o o l  

(13) ,   and  a  h y d r a u l i c   a c c u m u l a t o r   (37)  t h a t   is  at  l e a s t   p a r t l y  

d e f i n e d   by  an  e l a s t i c   wall  ( 3 4 ) ,  

c h a r a c t e r i z e d   i n  

the  e l a s t i c   wall  compr i ses   a  f i b r e   r e i n f o r c e d   m a t r i x .  

9.  Impact  dev ice   a c c o r d i n g   to  claim  8 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  

t h a t   the  e l a s t i c   wall  compr ises   a  tube  (34)  t h a t   is  suppor ted   by 

a n n u l a r   s e a l s   (32,  33)  on  end  wal ls   (30,  31)  t h a t   p a r t l y   de f i ne   t h e  

a c c u m u l a t o r   chamber  (37) ,   sa id   tube  (34)  being  a r r anged   around  a t  

l e a s t   a  pa r t   of  the  c y l i n d e r .  

10.  Hydrau l i c   a c c u m u l a t o r   t h a t   has  an  a ccumula to r   chamber  t h a t  

is  at  l e a s t   p a r t l y   d e f i n e d   by  an  e l a s t i c   w a l l ,  

c h a r a c t e r i z e d   i n  

t h a t   the  e l a s t i c   wall  compr i ses   a  tube  (34)  t h a t   is  suppor ted   by 

annu l a r   s ea l s   (32,  33)  on  end  wal ls   (30,  31)  t h a t   p a r t l y   de f ine   t h a  

a c c u m u l a t o r   chamber  (37) ,   sa id   tube  (34)  being  a r ranged   around  a t  

l e a s t   a  pa r t   of  the  c y l i n d e r .  

11.  Method  of  a c c u m u l a t i n g   a  p re s su re   l i q u i d   with  f l u c t u a t i n g  

p r e s s u r e ,   compr i s ing   us ing  an  accumula tor   chamber  t h a t   has  an  

e l a s t i c   wall  ( 3 4 ) ,  

c h a r a c t e r i z e d  i n  

us ing  such  a  combina t i on   of  a  f l u i d   p r e s su re   and  an  e l a s t i c   w a l l  

(34)  t h a t   the  e l a s t i c   t e n s i o n   and  the  i n h e r e n t   f o r c e s   of  the  w a l l  

i t s e l f   p rov ide   for   the  main  p o r t i o n   of  the  a ccumula t i ng   c a p a c i t y .  
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