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©  Hydraulic  percussive  machine. 

(57)  In  a  hydraulic  percussive  rock  drill,  the  bistable  distri- 
bution  valve  (31)  for  controlling  the  reciprocation  of  the  pis- 
ton  hammer  (13)  has  control  chambers  (41,  42)  which,  when 
pressurized  urge  the  distribution  valve  to  switch  over.  The 
control  chambers  (41,  42)  are  pressurized  through  control 
passages  (43,44;  47,48)  that  end  in  the  cylinder  for  the  piston 
hammer  (13).  An  auxiliary  valve  (54)  controls  the  control  pas- 
sages  (43,  44;  47,  48).  As  soon  as  the  distribution  valve  (31) 
has  shifted  its  position,  the  one  of  the  control  chambers  (43, 
44;  47,  48)  that  effected  the  movement  of  the  distribution 
valve  (31)  is  drained  through  the  auxiliary  valve  (54)  so  that 

f>  the  distribution  valve  (31)  is  prepared  for  the  next  movement. 
^   The  rapid  operation  of  the  auxiliary  valve  (54)  permits  for  the 

selection  of  very  short  piston  hammer  strokes  and  high  im- 
^   pact  frequencies. 
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O  In  a  hydraulic  percussive  rock  drill,  the  bistable  distri- 
bution  valve  (31)  for  controlling  the  reciprocation  of  the  pis- 
ton  hammer  (13)  has  control  chambers  (41,42)  which,  when 
pressurized  urge  the  distribution  valve  to  switch  over.  The 
control  chambers  (41,  42)  are  pressurized  through  control 
passages  (43,44;  47,48)  that  end  in  the  cylinderforthe  piston 
hammer  (13).  An  auxiliary  valve  (54)  controls  the  control  pas- 
sages  (43,44;  47, 48).  As  soon  as  the  distribution  valve  (31) 
has  shifted  its  position,  the  one  of  the  control  chambers  (43, 
44;  47,  48)  that  effected  the  movement  of  the  distribution 
valve  (31)  is  drained  through  the  auxiliary  valve  (54)  so  that 
the  distribution  valve  (31)  is  prepared  for the  next  movement. 
The  rapid  operation  of the  auxiliary  valve  (54)  permits  for  the 
selection  of  very  short  piston  hammer  strokes  and  high  im- 
pact  frequencies. 



Background  of  the  I n v e n t i o n  

This  i nven t ion   r e l a t e s   to  an  h y d r a u l i c   p e r c u s s i v e   m a c h i n e , i n  

p a r t i c u l a r   a  rock  d r i l l ,   c o m p r i s i n g   a  p i s ton   hammer  r e c i p r o c a b l e   i n  

a  c y l i n d e r   for  r e p e t i t i v e l y   impac t i ng   upon  an  a n v i l ,   a  d i s t r i b u t i o n  

valve  coupled  to  an  i n l e t ,   to  an  o u t l e t   and  to  a  connect ion  c o n d u i t  

t h a t   leads  to  a  c y l i n d e r   chamber  formed  between  the  p is ton  hammer 

and  the  c y l i n d e r ,   said  d i s t r i b u t i o n   valve  having  a  f i r s t   p o s i t i o n  

for  p r e s s u r i z i n g   said  c o n n e c t i o n   condu i t   and  a  second  p o s i t i o n   f o r  

d r a i n i n g   same,  a  f i r s t   c o n t r o l   p i s t o n   su r f ace   in  a  f i r s t   c o n t r o l  

chamber  ar ranged  to  switch  over  the  d i s t r i b u t i o n   valve  into  s a i d  

f i r s t   p o s i t i o n   when  p r e s s u r i z e d ,   a  second  con t ro l   chamber  a r r a n g e d  

to  switch  over  the  d i s t r i b u t i o n   valve  into  said  second  p o s i t i o n   when 

p r e s s u r i z e d ,   a  p i s ton   hammer  c o n t r o l l e d   f i r s t   control   p a s s a g e  
between  the  c y l i n d e r   and  sa id   f i r s t   con t ro l   chamber  for  p r e s s u r i z i n g  

the  l a t t e r   when  the  p i s ton   hammer  reaches   a  p rede te rmined   p o s i t i o n  

and  a  p i s ton   hammer  c o n t r o l l e d   second  con t ro l   passage  between  t h e  

c y l i n d e r   and  said  second  c o n t r o l   chamber  for  p r e s s u r i z i n g   the  l a t t e r  

when  the  p is ton  hammer  reaches   a  p r ede t e rmined   p o s i t i o n .  

Rock  d r i l l s   of  the  kind  to  which  the  p r e sen t   i nven t ion   p e r t a i n s   a r e  

d e s c r i b e d   in  EP-A-  35005.  The  combina t ion   of  sof t   rock  and  a  s m a l l  

d i ame te r   d r i l l   b i t   r e q u i r e s   l i g h t   blows  whereas  the  combination  o f  

hard  rock  and  a  big  d i ame te r   d r i l l   b i t   r e q u i r e s   heavy  b lows.  

The re fo re   i t   is  common  to  p rov ide   for  a  s e l e c t i o n   of  the  s t r o k e  

length   for  example  as  d e s c r i b e d   in  the  above  mentioned  p u b l i c a t i o n .  

When  the  s t roke   length   is  r e d u c e d ,   the  h y d r a u l i c   l ine  p ressure   i s  

u s u a l l y   inc reased   in  order  to  m a i n t a i n   a  high  impact  power. 

Normally,   in  a  rock  d r i l l   of  the  kind  d e s c r i b e d   above,  the  s t roke   o f  

the  hammer  p is ton  can  for  example  be  var ied   between  60  and  30  wm  a n d  

the  impact  f requency  will   then  vary  for  example  between  30  and  60 

Hz.  However,  high  f r equences   and  sho r t   s t r o k e s   cannot  be  a c h i e v e d .  



I t   is  an  o b j e c t   of  the  i nven t ion   to  p r o v i d e   an  h y d r a u l i c   p e r c u s s i v e  
Machine  e .g .   a  rock  d r i l l ,   in  which  the  p i s t o n   hammer  can  p e r f o r m  

s h o r t   s t r o k e s   at  high  f requency .   Another   o b j e c t   is  to  p e r m i t  

fo r   a  wide  range  of  ad jus tment   of  the  s t r o k e .   These  o b j e c t s   a r e  
ach ieved   by  the  f e a t u r e s   def ined  in  the  c h a r a c t e r i z i n g   par t   of  c l a i m  

1 .  

B r i e f   D e s c r i p t i o n   of  the  Drawings 

Fig  1  is  a  c i r c u i t   diagram  of  a  p e r c u s s i v e   rock  d r i l l .  

Fig  2  is  a  s chema t i c   l o n g i t u d i n a l   s e c t i o n   through  the  f r o n t   end  o f  

the  rock  d r i l l .  

Fig  3  is  a  c i r c u i t   diagram  c o r r e s p o n d i n g   to  Fig  1  but  somewhat 

s i m p l i f i e d .  

Figs  4-6  are  d iagrams  co r r e spond ing   to  Fig  3  but  showing  some 

movable  p a r t s   in  o t h e r   p o s i t i o n s .  

D e t a i l e d   D e s c r i p t i o n  

The  rock  d r i l l   i l l u s t r a t e d   on  the  d rawings   comprises   a  housing  11 

forming  a  s t epped   c y l i n d e r   12  for  a  p i s t o n   hammer  13  t h a t   has  a 

s i n g l e   land  14.  A  f r o n t   c y l i n d e r   chamber  15  and  a  r ea r   c y l i n d e r  

chamber  16  are  formed  between  the  c y l i n d e r   12  and  the  p i s ton   hammer 

13.  The  a n n u l a r   f r o n t   sur face   17  of  the  land  14  is  l o c a t e d   in  t h e  

f r o n t   c y l i n d e r   chamber  15  and  the  a n n u l a r   r ea r   s u r f a c e   18  of  t h e  

land  14  is  l o c a t e d   in  the  rear   c y l i n d e r   chamber  16.  The  area  of  t h e  

s u r f a c e   18  is  u s u a l l y   g r e a t e r   than  the  area   of  the  s u r f a c e   17.  The 

p i s t o n   hammer  is  d r iven   by  the  a l t e r n a t i n g   p r e s s u r e   in  the  c y l i n d e r  

chambers  15,  16.  The  p i s ton   hammer  13  impacts   on  an  anvi l   formed  by 

the  upper  end  face   19  of  a  d r i l l   s t r i n g   a d a p t e r   20  t h a t   i s  

o p e r a t i v e l y   coup led   to  the  dr ive  s h a f t   21  of  a  n o n - i l l u s t r a t e d  

h y d r a u l i c   motor  t h rough   a  chuck  22  (Fig  2).   The  chuck  22  has  a 

bushing  23  t h a t   is  in  sp l ined   c o n n e c t i o n   with  the  chuck.  The  a d a p t e r  

20  has  a  widened  p o r t i o n   24  t h a t   is  in  s p l i n e d   c o n n e c t i o n   with  t h e  

chuck  bushing  23.  The  rear   end  f aces   of  the  s p l i n e s   of  t he   widened  

p o r t i o n   24  of  the   a d a p t e r   takes  s u p p o r t   on  a  r eco i l   damping  p i s t o n  

26.  The  damping  p i s t o n   26  is  fo rced   f o r w a r d l y   into  i t s   f o r e m o s t  



p o s i t i o n ,   in  which  i t   is  shown,  by  the  h y d r a u l i c   p r e s s u r e   in  a 

c y l i n d e r   chamber  27  tha t   is  c o n s t a n t l y   p r e s s u r i z e d   through  a  p a s s a g e  
28.  The  damping  p i s t o n   26  y i e l d s   from  i t s   i l l u s t r a t e d   p o s i t i o n   i f  

the  d r i l l   s t r i n g   and  i t s   a d a p t e r   20  r e c o i l s   but  i t   r e t u r n s  

immed ia t e ly   to  i t s   i l l u s t r a t e d   p o s i t i o n   because  of  the  p r e s su re   i n  

the  c y l i n d e r   chamber  27.  The  a c tua l   design  of  the  r e c o i l   damper  can 

a d v a n t a g e o u s l y   be  as  d e s c r i b e d   in  EP-A-58650.  

A  d i s t r i b u t i o n   valve  31  with  a  va lv ing   spool  32  is  connected   to  pump 
(not  shown)  and  to  tank  (not  shown)  through  an  i n l e t   33  and  two 

o u t l e t s   34  r e s p e c t i v e l y ,   and  i t   is  connected  to  the  f ron t   c y l i n d e r  

chamber  15  and  the  rear   c y l i n d e r   chamber  16  through  two  c o n n e c t i o n  

condu i t s   35,  36  r e s p e c t i v e l y .   The  two  o u t l e t s   34  can  be  coupled  to  a 

common  d r a i n   condu i t   t ha t   leads  to  the  tank.   The  va lv ing   spool  32 

has  two  p l u n g e r s   37,  38  with  end  faces   39,  40  in  con t ro l   chambers 

41,  42.  The  con t ro l   chamber  41  is  connected   to  e i g h t   d i s c r e t e   p o r t s  

into  the  c y l i n d e r   12  via  a  c o n t r o l   passage  43,  44  t ha t   is  b r anched  

into  e i g h t   branches   forming  the  above  mentioned  d i s c r e t e   po r t s .   Only 

the  two  a x i a l l y   ou te rmos t   branches   45,  46  are  shown.  The  b r a n c h e s  

between  them  are  only  i n d i c a t e d   by  t h e i r   c en t e r   l i n e s   (shown  by 

chain  l i n e s ) .  

The  c o n t r o l   chamber  42  is  also  connected  to  e ight   d i s c r e t e   p o r t s  

into  the  c y l i n d e r   12  via  a  con t ro l   passage  47,  48  t ha t   is  b r anched  

into  e i g h t   branches  forming  the  p o r t s .   Only  the  two  a x i a l l y  

ou t e rmos t   branches   49,  50  are  shown.  Tne  branches  between  them  a r e  

only  i n d i c a t e d   by  t h e i r   c en t e r   l i n e s   (shown  by  chain  l i n e s ) .   The 

axial   d i s t a n c e s   between  the  po r t s   in  the  two  sets   of  e ight   ports  a r e  

s m a l l e r   than  the  d iamete r   of  the  p o r t s .   T h e r e f o r e ,   the  branches  a r e  

a r r anged   in  th ree   rows,  but  t h i s   is  t r i v i a l   and  not  i l l u s t r a t e d   in  

the  d r a w i n g s .  

The  two  s e t s   of  branches  45,  46  and  49,  50  are  c o n t r o l l e d   by  a 

s e l e c t o r   va lve   in  the  form  of  an  a x i a l l y   d i s p l a c e a b l e   spool  51  w i t h  

two  r e c e s s e s   52,  53.There  are  n o n - i l l u s t r a t e d   means  for  holding  t h e  

spool  51  f i x e d   in  p r e - s e l e c t e d   axia l   p o s i t i o n s .   In  Fig  1  the  p o r t s  

of  the  two  branches  45,  49  are  s e l e c t e d   to  convey  p r e s s u r e   s i g n a l s  



from  the  c y l i n d e r   chambers  15,  16  to  the  c o n t r o l   chambers  41,  42.  By 

means  of  the   a x i a l l y   d i s c p l a c e a b l e   s e l e c t o r   va lve   51,  ano the r   p a i r  
of  b r a n c h e s   can  be  s e l e c t e d   to  convey  the  p r e s s u r e   s i g n a l s .   Thus,  by 

means  of  the   s e l e c t o r   valve  51,  the  length   of  the  p i s t o n   hammer 

s t r o k e   can  be  p r e - s e l e c t e d   as  d e s c r i b e d   in  EP-A-35005  and 

E P - A - 1 1 2 8 1 0 .  

In  the   c o n t r o l   passages   43,  44  and  47,  48  t h e r e   is  an  a u x i l i a r y  

valve  54  wi th   a  va lv ing   spool  55.  The  con t ro l   p a s sages   t h u s  

c o m p r i s e s   p o r t i o n s   43  and  47  between  the  d i s t r i b u t i o n   valve  31  and 

the  a u x i l i a r y   valve  54,  p o r t i o n s   44,  48  between  the  a u x i l i a r y   v a l v e  

54  and  the  s e l e c t o r   va lve   51  and  the  two  se t s   of  b ranches   45,  46  and 

49,  50  between  the  s e l e c t o r   valve  51  and  the  c y l i n d e r   12.  

The  spool   55  of  the  a u x i l i a r y   valve  54  has  p l u n g e r s   56,  57  w i t h  

p i s t o n   s u r f a c e s   58,  59  in  branches   60,  61  of  the  c o n n e c t i o n   c o n d u i t s  

35,  36.  A  d ra in   passage  62  leads  from  the  a u x i l i a r y   valve  to  t h e  

tank .   The  d ra in   passage  62  is  not  connected  to  the  main  d ra ins   3 4 .  

The  spool   32  of  the  d i s t r i b u t i o n   valve  31  has  two  a n n u l a r   p i s t o n  

s u r f a c e s   62,  63,  the  a r eas   of  which  are  only  a  f r a c t i o n   of  the  a r e a s  

of  the  end  faces   39,  40  of  the  p lungers   37,  38.  Bores  64,  65  in  t h e  

v a l v i n g   spool  32  lead  to  the  annu l a r   p i s ton   s u r f a c e s   62,  63 .  

The  o p e r a 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  Figs  3-6.  For  

c l a r i t y ,   the   s e l e c t o r   valve  51  is  not  shown  in  the  f i g u r e s   and  o n l y  

the  two  b ranches   45,  49  of  the  two  sets   of  b r anches   45,  46  and  4 9 ,  

50  are   shown,  which  are  made  o p e r a t i v e   by  the  s e l e c t o r   valve  51  when 

the  l a t t e r   is  f ixed  in  i t s   p o s i t i o n   shown  in  Fig  1.  In  Figs  3 - 6 ,  

only  a  s e l e c t i o n   of  the  r e f e r e n c e   numerals  of  Fig  1  is  shown. 

R e f e r e n c e   numerals  which  are  net  neces sa ry   for   the  u n d e r s t a n d i n g   o f  

the  o p e r a t i o n   as  d e s c r i b e d   are  l e f t   o u t .  

In  Fig  3,  the  p i s ton   hammer  13  has  j u s t   s t ruck   the  a d a p t e r   20.  The 

d i s t r i b u t i o n   valve  spool  32  is  in  i t s   l e f t   hand  p o s i t i o n   in  which  i t  

p r e s s u r i z e s   the  f ron t   c y l i n d e r   chamber  15  through  the  c o n n e c t i o n  

passage   35  and  d ra ins   the  rear   c y l i n d e r   chamber  16  through  t h e  



c o n n e c t i o n   passage   36.  The  a u x i l i a r y   valve  spool  55  is  in  i t s   r i g h t  

hand  p o s i t i o n   because   of  the  p r e s s u r e   ac t ing   on  i ts   p i s t o n   s u r f a c e  

58.  In  t h i s   p o s i t i o n ,   i t   connects   the  two  par ts   43  and  44,  45  of  t h e  

c o n t r o l   passage  43,  44  whereas  i t   blocks  the  part  48,  49,  50  of  t h e  

con t ro l   passage  47,  48  and  connects   the  o ther   part  47  to  d r a i n .   The 

d i s t r i b u t i o n   va lve   spool  32  is  p o s i t i v e l y   held  in  p o s i t i o n   b e c a u s e  

of  the  p r e s s u r e   conveyed  through  the  bore  65  and  ac t ing   on  i t s  

annu l a r   p i s ton   s u r f a c e   63. 

Thus,  the  p i s ton   hammer  13  moves  r e a r w a r d l y   (to  the  r i g h t   in  Fig  3) 

a f t e r   impact ing   on  the  adapter   20.  When  the  hammer  p i s ton   land  14 

uncovers   the  por t   of  the  cont ro l   passage  43,  44  as  shown  in  Fig  4 ,  

the  p r e s s u r e   from  the  p r e s s u r i z e d   c y l i n d e r   chamber  15  is  conveyed  t o  

the  c o n t r o l   chamber  41  of  the  d i s t r i b u t i o n   valve  31  so  t h a t   t h e  

d i s t r i b u t i o n   valve  spool  32  swi tches   over  into  i ts   p o s i t i o n   shown  in  

Fig  5.  In  Fig  4,  the  d i s t r i b u t i o n   valve  spool  32  is  shown  in  t h e  

middle  of  i t s   movement.  In  i t s   p o s i t i o n   shown  in  Fig  5,  t h e  

d i s t r i b u t i o n   valve  31  p r e s s u r i z e s   the  connect ion   condui t   36.  S i n c e  

there   wil l   be  p r e s s u r e   on  the  p i s ton   su r f ace   59  of  the  a u x i l i a r y  

valve  spool  55  as  soon  as  the  d i s t r i b u t i o n   valve  spool  32  ha s  

swi tched  over  to  i t s   pos i t i on   of  Fig  5,  the  a u x i l i a r y   va lve   spool  55 

will   a lso   switch  over  to  i ts   p o s i t i o n   of  Fig  5  and  drain  the  c o n t r o l  

chamber  41.  There  w i l l ,   however,  be  p r e s s u r e   on  the  ho ld ing   s u r f a c e  

62  because  of  the  bore  64  and  the  d i s t r i b u t i o n   valve  spool  32  w i l l  

t h e r e f o r e   be  p o s i t i v e l y   held  in  p o s i t i o n .  

Because  of  the  p r e s s u r e   in  the  c y l i n d e r   chamber  16,  the  p i s t o n  

hammer  13  will   d e c e l e r a t e   to  stop  and  then  a c c e l e r a t e   f o r w a r d l y   i n  

i t s   working  s t r o k e .   Jus t   p r io r   to  impact ing  on  the  a d a p t e r   20,  t h e  

p i s ton   hammer  13  wi l l   uncover  the  por t   of  the  control   passage   47,  48 

as  shown  in  Fig  6  and  the  p r e s su re   in  the  cy l i nde r   chamber  16  w i l l  

be  conveyed  to  the  cont ro l   chamber  42  so  tha t   the  d i s t r i b u t i o n   v a l v e  

spool  32  will   swi tch   over  to  i t s   p o s i t i o n   of  Fig  3.  In  Fig  6,  t h e  

d i s t r i b u t i o n   valve  spool  32  is  shown  in  i t s   t r a n s i e n t   m i d d l e  

p o s i t i o n   during  i t s   movement  to  the  l e f t   in  the  f i g u r e .   The  p r e s s u r e  

will  reach  the  c y l i n d e r   chamber  15  j u s t   when  the  p is ton   hammer  13 

s t r u c k s   the  a d a p t e r   20.  The  a u x i l i a r y   valve  spool  55  sw i t ches   a g a i n  



over  to  i t s   p o s i t i o n   of  Fig  3  when  the  connec t ion   condui t   35  i s  

p r e s s u r i z e d .   The  p i s t o n   hammer  13  s t a r t s   another   r e tu rn   s t r o k e   and 

the  cyc l e   is  r e p e a t e d .  

As  d e s c r i b e d   above,   when  one  of  the  c o n t r o l   chambers  41,  42  becomes 

p r e s s u r i z e d ,   the  d i s t r i b u t i o n   valve  spool  32  s h i f t s   p o s i t i o n   and 

p r e s s u r i z e s   one  of  the  connec t ion   c o n d u i t s   35,  36.  Then,  the  r a p i d  

a u x i l i a r y   va lve   spool  55  s h i f t s   p o s i t i o n   so  tha t   i t   d ra ins   t h e  

c o n t r o l   chamber  41,  42  tha t   was  l a s t   D r e s s u r i z e d   and  e f f e c t e d   t h e  

d i s t r i b u t i o n   va lve   32  to  s h i f t   p o s i t i o n .   Thus,  the  d r a i n i n g   of  one 

of  the  con t ro l   chambers  41,  42  takes   p lace   well  in  advance  of  t h e  

p r e s s u r i z a t i o n   of  the  o ther   con t ro l   chamber,   which  permits   for  a 

high  impact  f r e q u e n c y   and  a  s e l e c t i o n   of  shor t   p is ton  hammer 

s t r o k e s .   The  s t r o k e   is  a  d i r e c t   f u n c t i o n   of  which  of  the  p a s s a g e s  

45-46 ,   49-50  are  opened  by  the  s e l e c t o r   valve  51.  When  the  s t r o k e   i s  

s h o r t   the  impact  f r equency   is  high  and  vice  versa .   The  s t roke   can  

for  example  be  v a r i e d   between  7  mm  and  60  mm  by  means  of  t h e  

s e l e c t o r   valve  51  when  the  p i s ton   hammer  is  40-60  cm  long  and  we ighs  

for   example  70  kg  and  the  impact  f r equency   can  a c c o r d i n g l y   v a r y  
between  150  Hz  and  50  Hz.  Since  the  branches   45-46  and  49-50  are  n o t  

used  to  dra in   the  con t ro l   chambers  but  are  t empora r i l y   b locked  by 

the  a u x i l i a r y   va lve   spool  55,  any  p r e s s u r e   peaks  occur ing  in  t h e  

c y l i n d e r   chambers  15,  16  when  the  l a t t e r   are  connected  to  the  t a n k  

via  the  o u t l e t s   34  can  not  reach  the  con t ro l   chambers  41,  4 2 .  

T h e r e f o r e   these   p r e s s u r e   peaks  can  not  i n f l u e n c e   the  d i s t r i b u t i o n  

valve   spool  32.  Thus,  the  o p e r a t i o n   of  the  d i s t r i b u t i o n   valve  31 

wi l l   be  very  r e l i a b l e   and  the  ho ld ing   s u r f a c e s   62,  63  can  be  made 

c o m p a r a t i v e l y   s m a l l .  

In  the  d e s c r i b e d   embodiment  of  the  i n v e n t i o n ,   the  two  c y l i n d e r  

chambers  15,  16  are  a l t e r n a t i n g l y   p r e s s u r i z e d   and  dra ined   t h r o u g h  

the  d i s t r i b u t i o n   va lve   31.  A l t e r n a t i v e l y ,   one  of  the  c y l i n d e r  

chambers  15,  16  can  be  c o n s t a n t l y   p r e s s u r i z e d   whereas  t h e  

d i s t r i b u t i o n   va lve   31  a l t e r n a t i n g l y   p r e s s u r i z e s   and  d ra ins   the  o t h e r  

c y l i n d e r   chamber  in  order   to  e f f e c t   r e c i p r o c a t i o n   of  the  p i s t o n  

hammer  13.  Then,  the   valve  54  can  be  a r r anged   to  drain  both  c o n t r o l  

chambers  41,  41  but  i t   would  a lso  be  p o s s i b l e   to  have  the  valve  54 



dra in   only  the  con t ro l   chamber  t ha t   opens  in to   the  a l t e r n a t i n g l y  

p r e s s u r i z e d   c y l i n d e r   chamber  prcvided   t h a t   the  valve  swi tch ing   a r e a  

of  t h i s   con t ro l   chamber  is  g r e a t e r   than  the  co r r e spond ing   area  o f  

the  con t ro l   chamber  tha t   opens  into  the  c o n s t a n t l y   p r e s s u r i z e d  

c y l i n d e r   chamber.  Also  o ther   m o d i f i c a t i o n s   can  be  made  wi th in   t h e  

scope  of  the  c l a i m s .  



1-  A  h y d r a u l i c   p e r c u s s i v e   machine,   in  p a r t i c u l a r   a  rock  d r i l l ,  

compr i s ing   a  p i s t o n   hammer  (I3)  r e c i p r o c a b l e   in  a  c y l i n d e r   (12)  f o r  

r e p e t i t i v e l y   impac t ing   upon  an  anvi l   (20) ,   a  d i s t r i b u t i o n   valve  ( 3 1 )  

coupled   to  an  i n l e t   (33) ,   to  an  o u t l e t   (34)  and  to  a  c o n n e c t i o n  

c o n d u i t   (35,  36)  t h a t   leads  to  a  c y l i n d e r   chamber  (15,  16)  fo rmed  

between  the  p i s t o n   hammer  (13)  and  the  c y l i n d e r   (12) ,   s a i d  

d i s t r i b u t i o n   valve  (31)  having  a  f i r s t   p o s i t i o n   for  p r e s s u r i z i n g  

sa id   connec t i on   c o n d u i t   (35,  36)  and  a  second  p o s i t i o n   for  d r a i n i n g  

same,  a  f i r s t   c o n t r o l   chamber  (41,  42)  a r ranged   to  switch  over  t h e  

d i s t r i b u t i o n   valve  (31)  in to   said  f i r s t   p o s i t i o n   when  p r e s s u r i z e d ,   a 

second  con t ro l   chamber  (41,  42)  for  swi t ch ing   over  the  d i s t r i b u t i o n  

valve  (31)  into  sa id   second  p o s i t i o n   when  p r e s s u r i z e d ,   a  p i s t o n  

hammer  c o n t r o l l e d   f i r s t   con t ro l   passage  43,  33;  47,  48)  c o u p l e d  

between  the  c y l i n d e r   (12)  and  said  f i r s t   con t ro l   chamber  (41,  42 )  

for   p r e s s u r i z i n g   sa id   f i r s t   con t ro l   chamber  when  the  p i s ton   hammer 

(13)  reaches   a  p r e d e t e r m i n e d   p o s i t i o n   and  a  p i s ton   hammer  c o n t r o l l e d  

second  con t ro l   passage   (43,  44;  47,  48)  coupled  between  the  c y l i n d e r  

(12)  and  said  second  c o n t r o l   chamber  (41,  42)  for  p r e s s u r i z i n g   s a i d  

second  con t ro l   chamber  when  the  p i s ton   hammer  reaches   a  p r e d e t e r -  

mined  p o s t i o n ,  

c h a r a c t e r i z e d   b y  

valve  means  (54)  a r r a n g e d   to  d ra in   the  c o n t r o l   chamber  (41,  4 2 ) ,  

t h a t   was  p r e s s u r i z e d   l a s t ,   in  response   to  the  d i s t r i b u t i o n   v a l v e  

(31)  having  s h i f t e d   i t s   p o s i t i o n   as  a  r e s u l t   of  the  p r e s s u r i z a t i o n  

of  sa id   l a s t   p r e s s u r i z e d   con t ro l   chamber  (41,  4 2 ) .  

2.  A  h y d r a u l i c   p e r c u s s i v e   machine  a cco rd ing   to  claim  1 ,  

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

t h a t   sa id   valve  means  (54)  is  a r ranged   in  said  f i r s t   and  s e c o n d  

c o n t r o l   passages   (43,  44;  47,  48)  and  has  a  p o s i t i o n   in  which  i t  

holds  sa id   f i r s t   c o n t r o l   passage  (43,  44;  47,  48)  open  w h i l e  

d r a i n i n g   the  pa r t   of  sa id   second  con t ro l   passage  (43,  44;  47,  48 )  

t h a t   leads   to  the  r e s p e c t i v e   con t ro l   chamber  (41,  42)  and  b l o c k i n g  

the  pa r t   of  said  second  con t ro l   passage  (43,  44;  47,  48)  tha t   l e a d s  

to  the  c y l i n d e r   (12 ) ,   and  a n o t h e r   p o s i t i o n   in  which  it  holds  s a i d  



second  con t ro l   passage  (43,  44;  47,  48)  open  while  d r a i n i n g   the  p a r t  

o f  

sa id   f i r s t   con t ro l   passage  (43,  44;  47,  48)  tha t   leads  to  t h e  

r e s p e c t i v e   con t ro l   chdmber  (41,  42)  and  b locking   the  par t   of  t h e  

f i r s t   c o n t r o l   passage  (43 ,  44 ;   47,  48)  t h a t   leads  to  the  c y l i n d e r  

( 1 2 ) .  

3.  A  h y d r a u l i c   pe rcuss ive   machine  a cco rd ing   to  claim  1  or  2 ,  

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

t h a t   t he re   are  two  of  said  connec t ion   c o n d u i t s   (35,  36)  and  two  o f  

said  c y l i n d e r   chambers  (15,  16),  each  connec t i on   condui t   b e i n g  

coupled  to  a  c y l i n d e r   chamber  (15,  16)  and  the  d i s t r i b u t i o n   v a l v e  

(31)  is  ar ranged  to  p r e s s u r i z e   one  of  sa id   connect ion   condu i t s   and 

d ra in   the  o ther   when  in  one  of  i ts   p o s i t i o n s   and  to  drain  said  one 

of  the  connec t ion   condui ts   and  p r e s s u r i z e   the  other   when  in  i t s  

o the r   p o s i t i o n .  

4.  A  h y d r a u l i c   pe rcuss ive   machine  accord ing   to  claim  3 ,  

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

t h a t   said  valve  means  (54)  is  a r ranged   to  be  c o n t r o l l e d   by  t h e  

p r e s s u r e   in  said  two  connect ion  c o n d u i t s   (35,  3 6 ) .  

5.  A  h y d r a u l i c   pe rcuss ive   machine  accord ing   to  claim  4 ,  

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

t h a t   sa id   valve  means  (54)  comprises  a  valve  spool  (55)  having  two 

opposed  p i s ton   s u r f a c e s   (58,  59)  for  s w i t c h i n g   the  spool  between  i t s  

p o s i t i o n s ,   each  of  said  two  opposed  p i s t o n   su r faces   being  coupled  t o  

a  r e s p e c t i v e   one  of  said  connect ion   c o n d u i t s   (35,  3 6 ) .  

6.  A  h y d r a u l i c   pe rcuss ive   machine  accord ing   to  any one  of  t h e  

p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d  b y  

means  (51;  45,  46;  49,  50)  for  p r e s e l e c t i n g   the  s t roke   of  the  p i s t o n  

hammer  ( 1 3 ) .  

7.  A  h y d r a u l i c   pe rcuss ive   machine,   compris ing  a  p i s ton   hammer 

(13)  r e c i p r o c a b l e   in  a  cy l inde r   (12)  for  r e p e t i t i v e l y   impact ing  upon 



an  anv i l   (20) ,   a  d i s t r i b u t i o n   valve  (31)  coupled  to  a  p r e s s u r e   f l u i d  

i n l e t   (33) ,   to  a  p r e s s u r e   f l u i d   o u t l e t   (34)  and  to  a  c o n n e c t i o n  

c o n d u i t   (35,  36)  t h a t   leads  to  a  c y l i n d e r   chamber  (15,  16)  f e rmed  

between  the  p i s ton   hammer  (13)  and  the  c y l i n d e r   (12) ,   s a i d  

d i s t r i b u t i o n   valve  (31)  having  a  f i r s t   p o s i t i o n   for  p r e s s u r i z i n g  
sa id   c o n n e c t i o n   c o n d u i t   (35,  36)  and  a  second  p o s i t i o n   for  d r a i n i n g  

same,  a  f i r s t   c o n t r o l   chamber  (41,  42)  coupled  to  the  d i s t r i b u t i o n  

va lve   (31)  for  s w i t c h i n g   over  the  d i s t r i b u t i o n   valve  (31)  into  s a i d  

f i r s t   p o s i t i o n   when  p r e s s u r i z e d ,   a  second  con t ro l   chamber  (41,  42)  

coup led   to  the  d i s t r i b u t i o n   valve  (31)  for  swi t ch ing   over  t h e  

d i s t r i b u t i o n   valve  (31)  into  said  second  p o s i t i o n   when  p r e s s u r i z e d ,  

a  p i s t o n   hammer  c o n t r o l l e d   f i r s t   con t ro l   passage  (43,  44;  47,  48) 

coupled   between  the  c y l i n d e r   (12)  and  sa id   f i r s t   con t ro l   chamber  

(41,  42)  for  p r e s s u r i z i n g   said  f i r s t   c o n t r o l   chamber  when  the  p i s t o n  

hammer  (13)  reaches   a  p rede te rmined   p o s i t i o n ,   and  a  p i s ton   hammer 

c o n t r o l l e d   second  c o n t r o l   passage  (43,  44;  47,  48)  coupled  be tween  

the  c y l i n d e r   (12)  and  said  second  c o n t r o l   chamber  (41,  42)  f o r  

p r e s s u r i z i n g   said  second  con t ro l   chamber  when  the  p i s ton   hammer 

r eaches   a  p r e d e t e r m i n e d   p o s i t i o n ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   b  y  

valve   means  (54)  a r r a n g e d   to  drain  at  l e a s t   one  of  the  c o n t r o l  

chambers  (41,  42)  in  response  to  the  d i s t r i b u t i o n   valve  (31)  hav ing  

s h i f t e d   i t s   p o s i t i o n   as  a  r e s u l t   of  the  p r e s s u r i z a t i o n   cf  said  one 

of  the  con t ro l   c h a m b e r s .  

8.  A  h y d r a u l i c   p e r c u s s i v e   machine,   compr is ing   a  p i s ton   hammer 

(13)  r e c i p r o c a b l e   in  a  c y l i n d e r   (12)  for   r e p e t i t i v e l y   impact ing  upon 

an  anv i l   (20) ,   a  d i s t r i b u t i o n   valve  (31)  for  c o n t r o l l i n g   t h e  

r e c i p r o c a t i o n   of  the   p i s ton   hammer  (13)  coupled  to  a  p r e s su re   f l u i d  

i n l e t   (33) ,   to  a  p r e s s u r e   f l u i d   o u t l e t   (34)  and  to  a  c o n n e c t i o n  

c o n d u i t   (35,  36)  t h a t   leads  to  a  c y l i n d e r   chamber  (15,  16)  formed 

between  the  p i s ton   hammer  (13)  and  the  c y l i n d e r   (12) ,   s a i d  

d i s t r i b u t i o n   valve  (31)  having  a  p o s i t i o n   for  p r e s s u r i z i n g   s a i d  

c o n n e c t i o n   condu i t   (35,  36)  and  a  p o s i t i o n   for  d r a in ing   same,  a 

c o n t r o l   chamber  (41  or  42)  coupled  to  the  d i s t r i b u t i o n   valve  ( 3 I )  

for   s w i t c h i n g   over  the  d i s t r i b u t i o n   va lve   (31)  into  one  of  i t s  

p o s i t i o n s   when  p r e s s u r i z e d ,   means  (41,  43,  44  or  42,  47,  48)  f o r  



swi t ch ing   over  the  d i s t r i b u t i o n   valve  (31)  into  the  o ther   of  i t s  

p o s i t i o n ,   and  a  p i s t o n   hammer  c c n t r o l l e d   cont ro l   passage  (43,  44  o r  

47,  48)  coupled  between  the  c y l i n d e r   (12)  and  said  con t ro l   chamber  

(41,  42)  for  p r e s s u r i z i n g   said  con t ro l   chamber  when  the  p i s t o n  

hammer  (13)  reaches  a  p r e d e t e r m i n e d   p o s i t i o n ,  

c h a r a c t e r i z e d   b  y  

valve  means  (54)  a r r anged   to  dra in   said  con t ro l   chamber  (41  or  42)  

in  response  to  the  d i s t r i b u t i o n   valve  (31)  having  s h i f t e d   i t s  

p o s i t i o n   as  a  r e s u l t   of  the  p r e s s u r i z a t i o n   of  said  cont ro l   c h a m b e r .  
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