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©  Rock  Drills. 
  The  invention  relates  to  rock  drills  generally  known  as 
down  the  hole  drills.  During  the  use  of  down  the  hole  drills  it  is 
inevitable  that  chippings  and  other  debris  collect  in  the  bot- 
tom  of  the  hole  and  unless  such  chipping  and  debris  are 
removed  the  drilling  operation  will  be  impeded.  In  addition  it 
is  a  frequent  requirement  that  chippings  and  debris  are 
brought  to  the  surface  for  analysis.  The  object  of  the  present 
invention  is  to  provide  a  rock  drill  facilitating  the  efficient 
removal  of  chippings  and  debris  from  the  bottom  of  a  hole 
which  objective  is  met  by  a  construction  in  which  pressure  air 
for  the  purposes  of  driving  the  piston  within  the  rock  drill  is 
exhausted  through  an  annular  passageway  between  the  end 
of  the  wear  tube  and  the  drill  bit  and  whereby  exhaust  air 
passes  entirely  around  the  periphery  of the  drill  bit  and  to  the 
bottom  of  the  hole  from  where  it  enters  a  centre  bore  through 
the  drill  bit  and  is  exhausted  through  the  centre  tube  of  the 
drill  carrying  with  it  all  chippings  and  debris  gathered  in  the 
bottom  of  the  hole. 



T h i s   i n v e n t i o n   r e l a t e s   to  r o c k   d r i l l s ,  

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

f o r   p r o d u c i n g   a  b o r e   and  as  a r e   f r e q u e n t l y  

r e f e r r e d   to  as  d o w n - t h e - h o l e   d r i l l s .  

D o w n - t h e - h o l e   d r i l l s   a r e   known  and  i n  

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

t h e   d r i l l   and  w h i c h ,   v i a   an  a i r   d i v e r t e r   a n d  

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

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

i t s   d o w n - s t r o k e   to   s t r i k e   t h e   end  of   a  d r i l l  

b i t .   N a t u r a l l y ,   d u r i n g   o p e r a t i o n   of   s u c h  

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

t h e   b o t t o m   of   t h e   h o l e   and  c a n   i m p e d e   t h e  

d r i l l i n g   o p e r a t i o n .   C o n s e q u e n t l y ,   i t   i s  

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

r e m o v e d   e f f i c i e n t l y .   E q u a l l y   i m p o r t a n t l y ,   i t  

i s   f r e q u e n t l y   so  t h a t   t h e   n a t u r e   o f   t h e   r o c k  

or   t h e   l i k e   t h r o u g h   w h i c h   t h e   b o r e   i s   b e i n g  

p r o d u c e d   n e e d s   to   be  a n a l y s e d   and  w h e n   a g a i n  

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

c h i p p i n g s   and  d e b r i s   as  a r e   c r e a t e d   d u r i n g  

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

I t   h a s   t h e r e f o r e   b e e n   p r e v i o u s l y  

p r o p o s e d   to   f o r m   a  d o w n - t h e - h o l e   d r i l l   w i t h   a  

c e n t r a l   l o n g i t u d i n a l   o u t l e t   b o r e   f o r  



c o m p r e s s e d   a i r ,   and  f o r   a p p r o p r i a t e   p o r t i n g   t o  

be  p r o v i d e d   s u c h   t h a t   a i r   d i r e c t e d   b e l o w   t h e  

p i s t o n   to   g e n e r a t e   i t s   r e t u r n   s t r o k e   and  a f t e r  

t h e   r e t u r n   s t r o k e   h a s   b e e n   c o m m e n c e d   i s  

d i r e c t e d   t o   t h e   b o t t o m   of   t h e   h o l e   t o   b e  

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

b o r e   w i t h   t h e   i n t e n t i o n   t h a t   t h e   e x h a u s t   a i r  

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

c o l l e c t i n g   a t   t h e   b o t t o m   of  t h e   h o l e .   T h e  

p r i o r   a r t   p r o p o s a l   has   i n v o l v e d   t h e   p r o v i s i o n  

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

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

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

b i t   e m e r g i n g   a t   i t s   c u t t i n g   f a c e .   T h e  

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

p a s s a g e w a y s   e m e r g i n g   a t   t h e   c u t t i n g   f a c e   c a n  

b e c o m e   b l o c k e d ,   and  when  t h e   d r i l l   i s   r e l i a n t  

on  a  s u c t i o n   e f f e c t   c r e a t e d   by  a i r   p a s s i n g  

t h r o u g h   t h e   l a t e r a l   p a s s a g e w a y s   and   up  t h e  

c e n t r e   b o r e   to   l i f t   c h i p p i n g s   and  d e b r i s   f r o m  

t h e   b o t t o m   o f   t h e   h o l e ,   a n d   w h i l s t   s o m e  

c l e a r i n g   of   t h e   b o t t o m   o f   t h e   h o l e   w i l l   b e  

e f f e c t e d ,   i t   c a n n o t   be  g u a r a n t e e d .  

The  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   i s  

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

r e f e r r e d   t o   a b o v e   a n d   w h e r e   c l e a r i n g   o f  



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

can  be  s u b s t a n t i a l l y   g u a r a n t e e d .  

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 ,   a 

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

i n n e r   c e n t r e   t u b e ,   a  d r i l l   b i t   m o u n t e d   on  t h e  

end  of   t h e   c e n t r e   t u b e ,   a  r e c i p r o c a l   p i s t o n  

s l i d a b l y   m o u n t e d   on  t h e   c e n t r e   t u b e ,   an  a i r  

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

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

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

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

one  s i d e   or  t h e   o t h e r   of   t h e   p i s t o n   to   c a u s e  

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

a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e   p i s t o n ,   a t   t h e  

end  of   i t s   d o w n - s t r o k e ,   s t r i k e s   t h e   i n n e r   e n d  

of   t h e   d r i l l   b i t ,   and   t h e r e   b e i n g   p o r t i n g  

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

s t r o k e   and  o p e n e d   on  c o m m e n c e m e n t   of   i t s  

r e t u r n   s t r o k e   to   d i r e c t   e x h a u s t   a i r   t o   a n  

a n n u l a r   p a s s a g e w a y   b e t w e e n   t h e   end  of  t h e   w e a r  

t u b e   and  t h e   d r i l l   b i t   and   w h e r e b y   a i r   i s  

e x h a u s t e d   in  i t s   e n t i r e t y   a r o u n d   the   p e r i p h e r y  

of   t h e   d r i l l   b i t   to   t h e   b o t t o m   of  t h e   h o l e ,  

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

t h e   d r i l l   b i t   and  i s   e x h a u s t e d   t h r o u g h   t h e  

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



d e b r i s   g a t h e r e d   in   t h e   b o t t o m   o f   t h e   h o l e .  

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

b e t w e e n   t h e   end   o f   t h e   w e a r   t u b e   and   t h e   d r i l l  

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

e x t e n s i o n   t u b e   c o n n e c t e d   t o   t h e   end  of   t h e  

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

b e t w e e n   t h e   e x t e n s i o n   t u b e   and  t h e   d r i l l   b i t .  

To  a s s i s t   in   t h e   s m o o t h   f l o w   o f  

e x h a u s t   a i r   p a s t   t h e   d r i l l   b i t   t o   t h e   b o t t o m  

o f   t h e   h o l e ,   i t   i s   d e s i r a b l e   t o   p r o v i d e   a  

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

d i s p o s e d ,   e x t e r n a l   g r o o v e s   a r o u n d   t h e  

p e r i p h e r y   of   t h e   d r i l l   b i t .  

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

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

b e t w e e n   t h e   o u t e r   f a c e   o f   t h e   w e a r   t u b e   a n d  

t h e   w a l l   o f   t h e   h o l e ,   and   up  w h i c h   e x h a u s t   a i r  

c a n   p a s s .   I t   i s   t h e r e f o r e   u s u a l   t o   s e a l   t h e  

u p p e r   end   o f   t h e   b o r e   a t   t h e   s u r f a c e ,   bu t   t h i s  

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

g r a d u a l   b u i l d - u p   of   p r e s s u r e   in   t h e   a n n u l a r  

g a p .   I t   i s   t h e r e f o r e   a  f u r t h e r   a d v a n t a g e o u s  

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

p r o v i d e d   b e t w e e n   t h e   o u t e r   w e a r   t u b e   and  t h e  

h o l e   w a l l   t o   l i m i t   t h e   l e n g t h   o f   t h e   a n n u l a r  

g a p   and   o v e r   w h i c h   p r e s s u r i s a t i o n   c an   o c c u r .  



T h u s ,   a  s e a l i n g   r i n g   may  be  s e c u r e d   to   t h e  

w e a r   t u b e   of  a  m a t e r i a l   t h a t   c o m b i n e s   t he   t w o  

r e q u i r e d   p r o p e r t i e s   of   r e a s o n a b l e   f l e x i b i l i t y  

and  w e a r   r e s i s t a n c e ,   and  w h i c h   w i l l   t h e r e f o r e  

n o t   i m p e d e   t h e   p a s s a g e   of   t h e   d r i l l   down  t h e  

h o l e   or  i t s   w i t h d r a w a l .  

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

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

s o f t   m a t e r i a l   t h e r e   c a n   be  t h e   p o s s i b l e   r i s k  

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

l o n g i t u d i n a l   b o r e   t h r o u g h   t h e   d r i l l   b i t .   T o  

e n s u r e   t h a t   t h i s   d o e s   n o t   o c c u r ,   i t   i s   a 

f u r t h e r   f e a t u r e   of  t h e   p r e s e n t   i n v e n t i o n   t h a t  

t h e   l o n g i t u d i n a l   b o r e   t h r o u g h   t h e   d r i l l   b i t  

t o w a r d s   i t s   c u t t i n g   f a c e   i s   s e t   a t   an  a c u t e  

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

b i t ,   t h i s   o f f s e t t i n g   o f   t h e   e n d   o f   t h e  

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

m a t e r i a l   i s   n o t   p r o d u c e d ,   i r r e s p e c t i v e   as  t o  

t h e   n a t u r e   of  t h e   m a t e r i a l   t h r o u g h   w h i c h   t h e  

d r i l l   is  p a s s i n g .  

The  i n v e n t i o n   t h e r e f o r e   p r o v i d e s   a 

m e a n s   of  c l e a n i n g   t h e   b o t t o m   of   a  h o l e   a n d  

b r i n g i n g   c h i p p i n g s   and   o t h e r   d e b r i s   to   t h e  

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

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



e f f i c i e n t l y   nc  t r a i l e r  w h a t   d r i l l i n g  

c o n d i t i o n s   a r e   e n c o u n t e r e d .  

One  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   n o w  

be  d e s c r i b e d   w i t h   r e f e r e n c e   t o   t h e  

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

s i d e - e l e v a t i o n   of  a  r o c k   d r i l l   a c c o r d i n g   t o  

t h e   i n v e n t i o n .  

In  t h e   d r a w i n g ,   a  d o w n - t h e   h o l e   r o c k  

d r i l l   as   an  o u t e r   w e a r   s l e e v e   1  s e c u r e d   a t   o n e  

end   t o   a  b a c k   h e a d   2  and  a t   t h e   o p p o s i t e   e n d  

t o   a  c h u c k   3.  L o c a t e d   w i t h i n   t h e   w e a r   t u b e  

a t   t h e   end  t o w a r d s   t h e   b a c k   h e a d   i s   a  c h e c k  

v a l v e  4   in  s e a l i n g   e n g a g e m e n t   w i t h   an  a i r  

d i v e r t e r   5,  an  i n n e r   c y l i n d e r   6  b e i n g   m o u n t e d  

on  t h e   a i r   d i v e r t e r ,   a n d   e x t e n d i n g   t o   a  

b e a r i n g   7  l o c a t e d   w i t h i n   t h e   w e a r   t u b e   a t   t h e  

end   t o w a r d s   t h e   c h u c k   3,  t h e   o u t e r   d i a m e t e r   o f  

t h e   i n n e r   c y l i n d e r   and  t h e   i n n e r   d i a m e t e r   o f  

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

a n n u l a r   gap  8 .  

The  a i r   d i v e r t e r   5  h a s   a  t h r o u g h   b o r e  

in  w h i c h   i s   f i t t e d   a  c e n t r e   t u b e   9,  a  d r i l l  

b i t   10  b e i n g   m o u n t e d   on  t h e   o p p o s i t e   end  o f  

t h e   c e n t r e   t u b e   t h r o u g h   an  i n t e r p o s e d   b e a r i n g  

11.  The  o u t e r   s u r f a c e   of   t h e   d r i l l   b i t   a n d  

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



c o r r e s p o n d i n g l y   s p l i n e d   as  i n d i c a t e d   a t   1 2 ,  

the   s p l i n e s   b e i n g   so  d i m e n s i o n e d   as  to  p r o v i d e  

a  n u r r b e r   of  g a s   p a s s a g e w a y s   13  a r o u n d   t h e  

d r i l l   b i t   10.  L y i n g   w i t h i n   t h e   w e a r   s e e v e   1 

b e t w e e n   t h e   c h u c k   3  and  t h e   t e a r i n g   7  i s   a 

s p l i t   s p a c e r   14  on  w h i c h   i s   p r o v i d e d   a  b i t  

r e t a i n e r   1 5 .  

W i t h i n   t he   c y l i n d e r   6  and  s u r r o u n d i n g  

t h e   c e n t r e   t u b e   9  i s   a  p i s t o n   16  h a v i n g   a n  

e n l a r g e d   b o r e   17  a t   one   end   f o r   s l i d i n g  

e n g a g e m e n t   o v e r   a  s t e m   18  on  t h e   a i r   d i v e r t e r  

5  and  t h e r e   b e i n g   an  a n n u l a r   gap   19  b e t w e e n  

t h e   t h r o u g h   b o r e   of  t h e   p i s t o n   and   t h e   c e n t r e  

t u b e   9.  The  p i s t o n   16  h a s   t w o   i n l e t   p o r t s  

20 ,   21  f r o m   w h i c h ,   r e s p e c t i v e l y ,   e x t e n d   g a s  

p a s s a g e - w a y s   2 2 ,   23 ,   t h e   i n l e t   p o r t s   2 0 ,   21  

r e s p e c t i v e l y   s e l e c t i v e l y   c o - o p e r a t i n g   w i t h  

p o r t s   24 ,   25  t h r o u g h   t h e   w a l l   of   t h e   c y l i n d e r  

6 .  

At  t h e   b a c k - h e a d   e n d ,   a  d u a l   p i p e  

j o i n t   26  i s   p r o v i d e d ,   l o c a t i n g   a  c e n t r e   t u b e  

27  c o - a x i a l l y   w i t h   a  b o r e   t h r o u g h   t h e   c h e c k  

v a l v e   4  l e a d i n g   to  t h e   c e n t r e   t u b e   9,  and   a n  

o u t e r   t u b e   28  to   p r o v i d e   an  a n n u l a r   g a s  

p a s s a g e w a y   29  f o r   i n c o m i n g   p r e s s u r e   a i r .   T h e  

d r i l l   b i t   10  h a s   a  c e n t r e   b o r e   30  i n  



c o n t i u a t i o n   o f   t h e   c e n t r e   t u b e   9,  and   a t   i t s  

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

a n g l e d   gas   p a s s a g e w a y   3 1 .  

T h u s ,   a t   t h e   c o m m e n c e m e n t   o f  

o p e r a t i o n s ,   and   w i t h   t h e   p i s t o n   16  a t   i t s  

p o s i t i o n   of   r e s t   as  i s   i n d i c a t e d   by  t h e   u p p e r  

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

p i s t o n   e x t e n d s   t h r o u g h   t h e   b e a r i n g   7  and  i s   i n  

c o n t a c t   w i t h   t h e   end  of   t h e   d r i l l   b i t .   H e r e ,  

t h e   p i s t o n ,   t h e   b e a r i n g   7  and  t h e   c y l i n d e r   6 

d e f i n e   a  c h a m b e r   32  i n t o   w h i c h   the   p a s s a g e w a y  

22  i n   t h e   p i s t o n   e m e r g e s ,   and  t h e   p o r t   20  i n  

t h e   p i s t o n   i s   in   r e g i s t e r   w i t h   t h e   p o r t   2 i j  

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

of   p r e s s u r e   a i r   t h r o u g h   t h e   a n n u l a r   p a s s a g e w a y  

2 9 ,   a i r   p a s s e s   t h r o u g h   t h e   c h e c k   v a l v e  4   a n d  

a i r   d i v e r t e r   5  i n t o   t h e   a n n u l a r   g a p   8,  f r o m  

w h e r e   i t   p a s s e s   t h r o u g h   t h e   p o r t s   2 0 ,   24  a n d  

d o w n   t h e   p a s s a g e w a y   22  t o   p r e s s u r i s e   t h e  

c h a m b e r   32  a n d   a p p l y   an  u p w a r d   f o r c e   on  t h e  

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

p o s i t i o n   i n d i c a t e d   by  t h e   l o w e r   p a r t   of   t h e  

s e c t i o n   t h r o u g h   t h e   p i s t o n ,   w h e r e   t h e   p i s t o n  

h a s ,   a t   one  e n d ,   c l e a r e d   t h e   b e a r i n g   7,  and  a t  

t h e   o t h e r   e n d   e n g a g e d   t h e   s t e m   18  on  t h e  

d i v e r t e r ,   t h e   p i s t o n ,   t h e   s t e m   18  and   t h e  



c y l i n d e r   f o r m i n g   a  c h a m b e r   33  i n t o   w h i c h   t h e  

p a s s a g e w a y   23  in  t he   p i s t o n   e m e r g e s .   At  t h e  

c o m m e n c e m e n t   of  t h e   up  or  r e t u r n   s t r o k e   of  t h e  

p i s t o n   t h e   i n s t a n t   t h e   p i s t o n   l e a v e s   t h e   e n d  

o f   t h e   d r i l   b i t ,   t h e   c h a m b e r   33  i s  

c o m m u n i c a t e d   w i t h   t h e   p a s s a g e w a y s   13  a r o u n d  

t h e   d r i l l   b i t   to  e x h a u s t   any  p r e s s u r e   a i r ,   a n d  

as  t h e   p i s t o n   c l e a r s   t h e   b e a r i n g   7,  p r e s s u r e  

a i r   in   t h e   c h a m b e r   32  i s   a l s o   e x h a u s t e d  

t h r o u g h   t h e   p a s s a g e w a y s   13.  At  t h e   end  of  t h e  

up  or  r e t u r n   s t r o k e   of  t h e   p i s t o n ,   t h e   p o r t   21 

in  t h e   p i s t o n   i s   in  r e g i s t e r   w i t h   t h e   p o r t   2 5  

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

c h a m b e r   33 ,   t o   a p p l y   a  d o w n w a r d   f o r c e   on  t h e  

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

of   t h e   d r i l l   b i t .  

T h u s ,   f o r   so  l o n g   as   p r e s s u r e   a i r   i s  

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

a t   h i g h   s p e e d ,   w i t h   p r e s s u r e   a i r   i n   t h e  

c h a m b e r s   32  and  33  b e i n g   a l t e r n a t e l y   e x h a u s t e d  

t h r o u g h   t h e   p a s s a g e w a y s   13  a r o u n d   t h e   e x t e r i o r  

of   t h e   d r i l l   b i t .   C o n s e q u e n t l y ,   a l l   o f   t h e  

e x h a u s t e d   a i r   p a s s e s   a r o u n d   t h e   e x t e r i o r   o f  

t h e   d r i l l   b i t   and  i n t o   t h e   b o t t o m   of   t h e   h o l e  

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

t h e   a n g l e d   p a s s a g e w a y   31  in   t h e   b i t   and   u p  



t h r o u g h   t h e   c e n t r e   of  t h e   d r i l l ,   c a r r y i n g   w i t h  

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

o f   t h e   h o l e .   The  a n g l e d   d i s p o s i t i o n   o f   t h e  

g a s   p a s s a g e w a y   t h r o u g h   t h e   d r i l l   b i t   h a s   t h e  

e f f e c t   o f   a v o i d i n g   t h a t   p a s s a g e w a y   b e c o m i n g  

b l o c k e d   as  d r i l l i n g   of  a  h o l e   p r o g r e s s e s .  



1.  A  r o c k   d r i l l   c o m p r i s i n g   an  o u t e r  

w e a r   t u b e ,   an  i n n e r   c e n t r e   t u b e ,   a  d r i l l   b i t  

m o u n t e d   on  t h e   e n d   o f   t h e   c e n t r e   t u b e ,   a  

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

c e n t r e   t u b e ,   an  a i r   d i v e r t e r   l o c a t e d   w i t h i n  

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

a i r   i n l e t   t o   t h e   d r i l l   and  t h e   p i s t o n ,   a n d  

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

c o m p r e s s e d   a i r   t o   one   s i d e   or   t h e   o t h e r   of   t h e  

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

f r e q u e n c y ,   t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e  

p i s t o n ,   a t   t h e   end  of  i t s   d o w n - s t r o k e ,   s t r i k e s  

t h e   i n n e r   end  of   t h e   d r i l l   b i t ,   c h a r a c t e r i s e d  

in  t h a t   t h e r e   a r e   p o r t i n g   m e a n s   ( 1 3 ,   2 2 ,   2 4 )  

c l o s e d   by  t h e   p i s t o n   ( 1 6 )   d u r i n g   i t s   d o w n -  

s t r o k e   and   o p e n e d   on  c o m m e n c e m e n t   o f   i t s  

r e t u r n   s t r o k e   t o   d i r e c t   e x h a u s t   a i r   t o   a n  

a n n u l a r   p a s s a g e w a y   (13)   b e t w e e n   t h e   end  of  t h e  

w e a r   t u b e   ( 1 )   a n d   t h e   d r i l l   b i t   ( 1 0 )   a n d  

w h e r e b y   a i r   i s   e x h a u s t e d   in  i t s   e n t i r e t y  

a r o u n d   t h e   p e r i p h e r y   o f   t h e   d r i l l   b i t   ( 1 0 )   t o  

t h e   b o t t o m   of   t h e   h o l e ,   f r o m   w h e r e   i t   e n t e r s   a 

c e n t r a l   b o r e   ( 3 0 )   t h r o u g h   t h e   d r i l l   b i t   ( 1 0 )  

and   i s   e x h a u s t e d   t h r o u g h   t h e   c e n t r e   t u b e   ( 9 )  

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



g a t h e r e d   in   t h e   b o t t o m   of  t h e   h o l e .  

2.  A  r o c k   d r i l l   a s   in   C l a i m   1 ,  

w h e r e i n   t h e   a n n u l a r   p a s s a g e w a y   (13)   i s   f o r m e d  

b e t w e e n   t h e   e n d   of   t h e   w e a r   t u b e   (1)   and  t h e  

d r i l l   b i t   ( 1 0 ) .  

3.  A  r o c k   d r i l l   as   in   C l a i m   1 ,  

w h e r e i n   t h e   a n n u l a r   p a s s a g e w a y   (13)   i s   f o r m e d  

b e t w e e n   a  s h o r t   e x e n s i o n   t u b e   c o n n e c t e d   to  t h e  

e n d   o f   t h e   w e a r   t u b e   (1)   a n d   t h e   d r i l l   b i t  

( 1 0 ) .  

4.  A  r o c k   d r i l l   as   i n   a n y   o f   C l a i m s  

1  t o   3,  w h e r e i n   a  n u m b e r   of  r e l a t i v e l y   s h a l l o w  

l o n g i t u d i n a l l y   d i s p o s e d   e x t e r n a l   g r o o v e s   ( 1 2 )  

a r e   p r o v i d e d   a r o u n d   t he   p e r i p h e r y   of   t h e   d r i l l  

b i t   ( 1 0 ) .  

5 .   A  r o c k   d r i l l   as   i n   a n y   o f   C l a i m s  

1  t o   4,  w h e r e i n   e x t e r n a l l y   o f   t h e   w e a r   t u b e  

(1)  and  p a r t   way  a l o n g   i t s   l e n g t h   a n n u l a r   s e a l  

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

o f   t h e   h o l e   b e i n g   c u t .  

6.  A  r o c k   d r i l l   as  i n   any  o f   C l a i m s  

1  t o   5,  w h e r e i n   t h e   g a s   i n l e t   ( 3 1 )   t o   t h e  

l o n g i t u d i n a l   b o r e   (30 )   t h r o u g h   t h e   d r i l l   b i t  

( 1 0 )   i s   s e t   a t   an  a c u t e   a n g l e   t o   t h e  

l o n g i t u d i n a l   a x i s   of   t h e   d r i l l   b i t   ( 1 0 ) .  
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