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(3)  Down-the-hole  drilling. 

This  invention  concerns  down-the-hole  drilling,  where 
there  is  a  persistent  problem  in  providing  an  adequately 
controlled  flow  of  flushing  fluid  to  the  face  of  the  drill  bit.  In 
known  down-the-hole  drills  turbulence  and  closed  circuits  of 
the  flushing  fluid  tend  to  erode  the  bit  and  reduce  its  lifespan. 
The  invention  seeks  to  lessen  these  drawbacks  by  providing 
for  the  flow  of  flushing  fluid  to  be  divided  into  a  component 
directed  along  a  first  cavity  (22,  24)  which  terminates  at  the 
face  (18)  of  the  bit  and  another  component  directed  along  a 
second  cavity  (28,30)  which  terminates  above  the  face  and  is 
deflected  up  the  drill  hole.  Weakening  of  the  bit  is  avoided  if 
there  is  at  most  one  bore  through  the  bit  for  flushing  fluid. 



THIS  INVENTION  r e l a t e s   to  d o w n - t h e - h o l e   d r i l l i n g   and  p r o v i d e s  

improvements   in  the  p r o v i s i o n   of  f l u s h i n g   f l u i d   in  the  v i c i n i t y   of   t h e  

b i t   head  of  a  d o w n - t h e - h o l e   d r i l l   in  o rder   to  f a c i l i t a t e   the  r e m o v a l  

of  rock  chips  from  the  hole .   The  f l u i d   wil l   normal ly   be  a i r   but  c o u l d  

be  an  a i r - l i q u i d   m i x t u r e   or ,   in  a  pure ly   h y d r a u l i c   d r i l l ,   l i q u i d   o n l y .  

In  a  d o w n - t h e - h o l e   d r i l l ,   the  hammer  mechanism  ac t s   d i r e c t l y   on  a  

d r i l l   b i t   at  the  bottom  of  the  hole  and  the  f o r c e s   on  the  b i t   a r e  

d i r e c t   and  l a r g e .   It  is  t h e r e f o r e   n e c e s s a r y   to  use  a  b i t   of  c o n -  

s i d e r a b l e   s t r e n g t h .   F lu sh ing   f l u i d   is  s u p p l i e d   to  the  b i t ,   o f t e n  

th rough   a  g e n e r a l l y   ax ia l   hole  which  ex tends   th rough   the  shank  of  t h e  

b i t   to  the  face  which  ac ts   on  the  f l o o r   of  the  ho le ,   and  s o m e t i m e s  

through  a  s e r i e s   of  grooves   e x t e n d i n g   g e n e r a l l y   l o n g i t u d i n a l l y   a l o n g  

the  shank  of  the  b i t   and  t e r m i n a t i n g   at  the  f a c e .  

It  is  a l so   known  (from  west  German  p a t e n t   1 238  864)  to  p rov ide   a  p a i r  

of  f l u s h i n g   holes   in  the  b i t ,   the  holes  l ead ing   from  pa s sages   in  t h e  

d r i l l   body  to  the  top  of  the  head  and  pas s ing   th rough   the  head.   T h e  

holes   are  l o c a t e d   o p p o s i t e   each  o t h e r .   It   is  however  u n d e s i r a b l e   f o r  

the  b i t   of  a  d o w n - t h e - h o l e   d r i l l   to  be  weakened  by  numerous  i n t e r n a l  

c a v i t i e s ,   so  t h a t   a  b i t   formed  with  two  or  more  g e n e r a l l y  

l o n g i t u d i n a l   holes   th rough  i t   is  not  as  s t rong   as  may  be  wished .   Two 

holes   are  however  g e n e r a l l y   c o n s i d e r e d   d e s i r a b l e   where  the  b i t   is  o f  

the  blade  type ,   being  p rov ided   because  of  the  symmetry  of  the  c r u c i f o r m  

blade  a r r a n g e m e n t   at  the  face  of  the  b i t .   Apart   from  being  s t r u c t u r a l l y  



r e l a t i v e l y   weak,  t h i s   a r r angemen t   a l so   leads   to  u n d e s i r a b l e   t u r b u l e n c e  

and  to  c l o sed   a i r   c i r c u i t s   at  the  b i t   head,   which  in  tu rn   lead  t o  

p r ema tu re   wear  of  the  b i t .  

In  a n o t h e r   a r r a n g e m e n t   (known  from  United  S t a t e s   p a t e n t   3  225  8 4 1 )  

a  c e n t r a l   bore  in  the  b i t   is  p r o v i d e d ,   t e r m i n a t i n g   in  an  o r i f i c e   a t  

the  c e n t r e   of  the  f ace .   There  is  a l so   a  s e r i e s   of  downwardly  s l o p i n g  

passages   e x t e n d i n g   from  the  c e n t r a l  b o r e   to  the  s i de s   of  the  b i t ,   w h e r e  

the  pa s sages   end  in  grooves   which  d i r e c t   the  f l u s h i n g   a i r   downwards  

to  sweep  the  face   of  the  b i t .   This  a r r a n g e m e n t   s u f f e r s   from  t h e  

s t r u c t u r a l   weakness  i n h e r e n t   in  b i t s   with  s eve ra l   i n t e r n a l   c a v i t i e s ,  

and  t he re   is  again  c o n s i d e r a b l e   t u r b u l e n c e   at  the  f a c e ,   where  t h e  

s t reams   of  f l u s h i n g   f l u i d   conve rge ,   and  hence  p remature   w e a r .  

In  o u t - o f - t h e - h o l e   d r i l l i n g   t e c h n o l o g y   i t   is  common  to  p r o v i d e   a 

l o n g i t u d i n a l   channel  for   f l u s h i n g   f l u i d   along  the  d r i l l   stem  o r  

s t r i n g   which  ex tends   from  the  d r i l l   body  to  the  b i t .   In  such  d r i l l s  

the  head  of  the  b i t   is  u s u a l l y   c o n s i d e r a b l y   l a r g e r   in  d i a m e t e r ,  

compared  to  the  d i ame te r   of  the  stem  behind  i t ,   than  is  the  case   i n  

d o w n - t h e - h o l e   d r i l l s ,   where  the  r e d u c t i o n   in  c r o s s - s e c t i o n a l   area   o f  

the  a p p a r a t u s   d i r e c t l y   behind  the  head  of  the  b i t   i s ' r e l a t i v e l y   s l i g h t  

s ince   the  c a s ing   h o u s i n g  t h e   hammer  mechanism  is  l o c a t e d   i m m e d i a t e l y  

above  the  b i t .  

In  o u t - o f - t h e - h o l e   d r i l l i n g ,   the  r e d u c t i o n   in  c r o s s - s e c t i o n   m e n t i o n e d  

above  has  the  consequence   t ha t   the  f l u s h i n g   f l u i d   t ends   to  d i f f u s e   i n t o  

the  space  in  the  hole  immed ia t e ly   behind  the  head,  s lowing  down  t h e  

o v e r a l l   f low.   This  has  an  u n f a v o u r a b l e   e f f e c t   on  the  f l u s h i n g   a c t i o n  

s ince   the  v e l o c i t y   of  the  f l u s h i n g   f l u i d   should   be  m a i n t a i n e d   i f   t h e  

f l u i d   is  to  perform  a  proper   sweeping  a c t i o n .  

To  overcome  t h i s   problem  of  o u t - o f - t h e - h o l e   d r i l l i n g ,  i t   is  known 

( for   example  from  United  Kingdom  p a t e n t   1 , 0 7 1 , 4 1 8 )   to  p r o v i d e   a 

c e n t r a l   l o n g i t u d i n a l   bore  through  the  d r i l l   b i t ,   e x t e n d i n g   to  t h e  

c e n t r e   of  the  f a c e ,   and  a lso   a  s e r i e s   of  f u r t h e r   bores  which  e x t e n d  

from  the  c e n t r a l   l o n g i t u d i n a l   c a v i t y   t h rough   the  s ide   wall  of  the  b i t ,  

some  being  s loped   towards  the  face   and  o t h e r s  a w a y   from  the  f a c e .   T h i s  



a r r a n g e m e n t   d i v i d e s   the  s t ream  of  f l u s h i n g   f l u i d   and  c r e a t e s   a  v e n t u r i  

e f f e c t   in  which  t h e r e   is  a  h i g h - p r e s s u r e   r eg ion   at  the  f a c e   i t s e l f .  

Chips  from  the  face  are  drawn  from  t h i s   area  into  a  l o w - p r e s s u r e  

r e g i o n   f u r t h e r   up  the  hole  where  they  are  e n t r a i n e d   in  the  r a p i d l y  

moving  s t ream  of  f l u s h i n g   f l u i d   and  conveyed  up  the  h o l e .  

In  such  d r i l l s   the  b i t   is  n a t u r a l l y   weakened  by  the  p r e s e n c e   o f  

m u l t i p l e   bores  and  such  b i t s   would  be  i n a p p l i c a b l e   in  d o w n - t h e - h o l e  

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

f l u s h i n g   are  e n t i r e l y   d i f f e r e n t   compared  with  d o w n - t h e - h o l e   d r i l l s .  

The  l e s s   marked  d i f f e r e n c e   in  r e l a t i v e   a reas   between  the  head  a n d  

the  zone  behind  the  head  a l so   r e d u c e s   the  t h e o r e t i c a l   d e s i r a b i l i t y  

of  the  v e n t u r i   e f f e c t .  

An  o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e   in  d o w n - t h e - h o l e   d r i l l i n g  

means  fo r   improving   the  c o n t r o l   of  the  f l u s h i n g   a c t i o n   of  the   f l u s h i n g  

f l u i d   and  t h e r e b y   making  d r i l l i n g   more  e f f i c i e n t   than  in  known 

equ ipmen t   and  r e d u c i n g   w e a r  o f   the  b i t .  

The  i n v e n t i o n   p r o v i d e s   a  b i t   fo r   a  d o w n - t h e - h o l e   d r i l l ,   the  b i t   h a v i n g  

a  shank  and  a  head  and  being  formed  with  at  l e a s t   two  c a v i t i e s   f o r  

convey ing   f l u s h i n g   f l u i d   from  the  i n t e r i o r   of  the  d r i l l   to  the  e x t e r i o r ,   t h e  

f i r s t   of  the  c a v i t i e s   e x t e n d i n g   to  the  face  of  the  head ,   c h a r a c t e r i s e d  

in  t h a t   the  second  c a v i t y   t e r m i n a t e s   above  the  face   and  is  a d a p t e d   t o  

d e f l e c t   upwards  the  f l u s h i n g   f l u i d   which  i t   c o n v e y s .  

The  second  c a v i t y   is  c o n v e n i e n t l y   a  groove  in  the  m a t e r i a l   of  the  b i t ,  

t e r m i n a t i n g   in  a  zone  above  the  l eve l   of  the  head  and  e x t e n d i n g  

g e n e r a l l y   t r a n s v e r s e l y   with  r e s p e c t   to  the  axis   of  the  b i t .   The  f i r s t  

a n d  s e c o n d   c a v i t i e s   a l so   p r e f e r a b l y   ex tend  i n d e p e n d e n t l y   of  each  o t h e r  

in  the  b i t ,   and  p r e f e r a b l y   not  more  than  one  of  them  is  a  bo re .   T h e r e  

may  be  a  p l u r a l i t y   of  the  f i r s t   and  second  c a v i t i e s .  



The  i n v e n t i o n  i s   p a r t i c u l a r l y   but  not  e x c l u s i v e l y   s u i t a b l e   f o r  

b u t t o n   b i t s ,   where  the  e x i s t e n c e   of  the  b u t t o n s   a l l o w s   a  f r e e r  

f low  of  f l u i d  a t   the  b i t   face  than  occurs   in  b l a d e - t y p e   b i t s .  

The  f low  of  f l u s h i n g   f l u i d   to  the  face   of  the  b i t   is  p r e f e r a b l y  

l e s s e r   than  the  flow  of  f l u i d   d e f l e c t e d   up  the  h o l e .  

Ir.  the  d r a w i n g s :  

F i g u r e   1  is  a  s i m p l i f i e d   f r a g m e n t a r y   l o n g i t u d i n a l   s e c t i o n   t h r o u g h  

the   lower  end  of  a  d o w n - t h e - h o l e   d r i l l   f i t t e d   with  a  b i t   of  t h e  

i n v e n t i o n ;  

F i g u r e   2  is  an  u n d e r p l a n   view  of  the  b i t   of  F i g u r e   1 ;  

F i g u r e   3  is  a  view  s i m i l a r   to  F igure   1  of  a  f u r t h e r   e m b o d i m e n t  

of  the  i n v e n t i o n ;  

F i g u r e   4  is  a  view  of  the  bi t   of  F igure   3,  s i m i l a r   to  t he   view  o f  

F i g u r e   2;  a n d  

F i g u r e   5  is  a  s e m i - s e c t i o n   of  the  b i t   of  F i g u r e s   4  and  5  s h o w i n g  

a  l o n g i t u d i n a l   f l u s h i n g   groove  in  i t .  

In  F i g u r e   1,  a  pneumat ic   d o w n - t h e - h o l e   d r i l l   i n c l u d e s   a  c a s i n g   10 

haying  a  lower  end  in to   which  is  f i t t e d   a  b i t   12  of  the   i n v e n t i o n ,  

seen  only  f r a g m e n t a r i l y .   The  b i t   12  has  a  shank  14  and  a  head  1 6 .  

The  upper   pa r t   of  the  shank  is  c o n v e n t i o n a l   as  r e g a r d s   the  manner  i n  

which  i t   is  s u p p o r t e d   in  the  cas ing   10.  The  face   18  of  the  b i t   i s  

a d a p t e d   to  c a r r y   a  s e r i e s   of  b u t t o n s   f i xed   in  b l i n d   h o l e s   20,  t h e  

b u t t o n s   being  removed  for   the  sake  of  s i m p l i c i t y .   The  a r r a n g e m e n t s  

fo r   i m p a r t i n g   p e r c u s s i v e   fo rce   to  the  b i t   and  f o r   r o t a t i n g   the  d r i l l  

a s s e m b l y   in  the  hole  are  c o n v e n t i o n a l .  



The  shank  14  has  an  i n t e r n a l   bore  22  which  ex tends   a x i a l l y   f r o m  

the  upper  t i p   of  the  b i t   and  merges  near  the  head  16  w i t h  a n  

o b l i q u e   bore  24  having  a  mouth  26  in  the  face   1 8 .  

The  ca s ing   10  of  the  d r i l l   i n c l u d e s   an  i n t e r n a l   l o n g i t u d i n a l   g r o o v e  

28  which  ex t ends   along  the  f u l l   l e n g t h   of  the  shank  14  and  w h i c h  

c a r r i e s   f l u s h i n g   a i r .   It  t e r m i n a t e s   at  the  end  of  the  c a s ing   1 0 ,  

where  the  f l u s h i n g   a i r   is  d i r e c t e d   into  a  groove  or  channel   30 

formed  in  the  m a t e r i a l   of  the  b i t   12  in  the  s u r f a c e   a b u t t i n g   t h e  

lower  edge  of  the  cas ing   10  and  so  shaped  as  to  d e f l e c t   the  a i r  

a r r i v i n g   from  the  groove  28  outwards   in to   the  hole  and  upwards  i n  

i t ,   thus  back  up  the  hole .   The  groove  30  shown,  which  l e a v e s   t h e  

d r i l l   at  r i g h t   ang les   to  i t s   v e r t i c a l   a x i s ,   is  s u i t a b l e   for   t h i s  

pu rpose .   The  pas sages   22,  24,  28  and  30  are  so  s ized   in  r e l a t i o n   t o  

the  a i r   supp ly   in  the  d r i l l   t h a t   somewhat  l e s s   than  h a l f   the  a i r  

f low,   and  p r e f e r a b l y   about   25%,  a r r i v e s   at  the  face  of  the  b i t  

t h rough   the  bores   22,  24,  the  r e m a i n d e r   being  d i r e c t e d   t h rough   t h e  

passage   28  and  d e f l e c t e d   by  the  groove  30  up  the  ho le .   The  r e s u l t  

is  t h a t   a  low  p r e s s u r e   area  is  c r e a t e d   in  the  hole  at  the  l eve l   o f  

the  groove  30,  and  a i r   and  rock  ch ips   from  below  are  drawn  u p w a r d s  

in to   t h i s   zone  and  from  i t   blown  out  of  t h e  h o l e .   The  e f f e c t   is  t o  

reduce   t u r b u l e n c e   and  t o  a l l o w   a  s t e a d i e r   and  more  c o n t r o l l e d   f l o w  

of  a i r   a c r o s s   the  fo rce   of  the  b i t .   The  removal  of  c h i p s   is  t h u s  

more  e f f e c t i v e   in  the  face  a r e a .  

In  the  v e r s i o n   of  F igu re s   3  -   5,  a  d r i l l   c a s ing   110  is  f i t t e d   w i t h  

a  b i t   112  t h a t   i n c l u d e s   a  shank  114  and  a  head  116.  The  head  116 

has  a  face  118  with  b u t t o n s   (not  shown)  f ixed   in  holes   1 2 0 .  

The  d r i l l   c a s ing   110  has  on  one  s ide  an  i n t e r n a l   groove  122  which  a t  

i t s   lower  end  j o i n s   a  bore  124  formed  o b l i q u e l y   in  the  m a t e r i a l   o f  

the  head  of  the  bi t   and  ends  in  a  mouth  126  in  the  face   118.  There  i s  

no  ax ia l   bore  in  the  shank  of  the  b i t ,   but  a  l o n g i t u d i n a l   groove  128 

on  i t s   s ide   s u r f a c e   r e g i s t e r s   with  the  groove  122  in  the  wall  of  t h e  

cas ing   110  of  the  d r i l l   to  form  a  passage   of  a p p r o x i m a t e l y  t h e   same 

c r o s s - s e c t i o n a l   area  as  the  bore  124.  Thus  f l u s h i n g   a i r   in  t h e  

i n t e r i o r   of  the  d r i l l   is  conveyed  th rough  the  passage   d e f i n e d   by  t h e  



grooves   122,  128  in to   the  bore  124  and  f i n a l l y   emerges  in  the  d r i l l  

hole  t h r o u g h   the  mouth  126,  where  i t   has  a  f l u s h i n g   a c t i o n .  

As  is  bes t   seen  in  F igu re s   4  and  5,  the  shank  114  of  the  b i t   112 

is  p r o v i d e d ,   at  90°  angu l a r   d i s p l a c e m e n t   round  the  ax i s   of  t h e  

shank  from  the  bore  124,  with  a  f u r t h e r   groove  130  which  e x t e n d s  

t h e  f u l l   l e n g t h   of  the  shank  and  j o i n s   a  d e f l e c t i o n   groove  132 

formed  in  the  head  of  the  b i t .   The  groove  130  r e g i s t e r s   with  a 

s u i t a b l y   shaped  groove  (not  i l l u s t r a t e d )   in  the  i n n e r   s u r f a c e  

of  the  c a s ing   110  so  t h a t   a  f u r t h e r   passage   down  the  shank  i s  

c r e a t e d   for   a i r   which  passes   out  of  the  d r i l l   a s sembly   t h rough   t h e  

d e f l e c t i o n   groove  132  and  passes   up  the  ho l e ,   c r e a t i n g   a  low  p r e s s u r e  

a rea   below  i t   to  a t t r a c t   upwards  a i r   and  rock  c h i p s .  

The  combined  a c t i o n   of  the  a i r   s t ream  d i r e c t e d   i n to   the  f l o o r   of  t h e  

hole  and  t h a t   d e f l e c t e d   upwards  from  the  f l o o r   of  the  groove  132 

is  much  as  was  d e s c r i b e d   in  r e l a t i o n   to  the  embodiment  of  F i g u r e s   1 

and  2 .  

Hote  t h a t   in  both  the  embodiments  men t ioned   above  the  f l u s h i n g  

c a v i t y   e x t e n d i n g   to  the  face  of  the  b i t   is  c o m p l e t e l y  i n d e p e n d e n t   o f  

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

f a c e .   This  a r r a n g e m e n t   n a t u r a l l y   c a l l s   for   the  a i r   supply   in  t h e  

mechanism  of  the  d r i l l   body  above  the  b i t   to  be  d i v i d e d   in to   two 

s t r e a m s .  

Among  f u r t h e r   v a r i a n t s   (not  i l l u s t r a t e d )   of  the  i n v e n t i o n   is  one  i n  

which  the  a i r   supply   to  the  f a c e ' o f   the  b i t   is  d e l i v e r e d   not  t h r o u g h  

a  bore  but  t h rough   a  groove  in  the  e x t e r n a l   s u r f a c e   of  the  b i t ,   t h e  

groove  f o l l o w i n g   the  genera l   o u t l i n e   of  the  b i t   and  t e r m i n a t i n g   in  an  

o f f - c e n t r e   zone  in  the  f ace .   The  second  c a v i t y   may  in  t h i s   case  b e  

a  bore  in  the  b i t   but  is  p r e f e r a b l y   a  f u r t h e r   groove  in  the  s h a n k ,  

c o n v e n i e n t l y   one  which  r e g i s t e r s   with  a n o t h e r   groove  f o r m e d  i n   t h e  

c a s i n g ,   and  t e r m i n a t i n g   in  a  t r a n s v e r s e   e x t e n s i o n   such  as  the  g r o o v e s  

30  or  132  i l l u s t r a t e d .  



In  a n o t h e r   v a r i a n t   t h e r e   is  not  one  but  a  p l u r a l i t y   of  c a v i t i e s  

s u p p l y i n g   f l u s h i n g   f l u i d   from  the  i n t e r i o r   of  the  d r i l l   to  p o i n t s  

on  the  p e r i p h e r y   of the  b i t   above  the  face   for   d e f l e c t i o n   up  t h e  

hole  to  c r e a t e   a  l o w - p r e s s u r e   zone  drawing  chips   from  b e l o w .  

In  p r e l i m i n a r y   t r i a l s   of  d r i l l s   of  the  i n v e n t i o n   under  p r a c t i c a l  

o p e r a t i n g   c o n d i t i o n s   i t   has  been  found  t h a t   e r o s i o n   and  wear  of  t h e  

b i t   have  been  s u b s t a n t i a l l y   r e d u c e d ,   in  some  cases   i n c r e a s i n g   t h e  

l i f e   of  the  bi t   by  more  than  20%  compared  to  comparab le   known  b i t s .  

It  would  seem  t h a t   the  c h i e f   a d v a n t a g e   of  the  i n v e n t i o n   is  t h a t   i t  

improves  the  c o n t r o l   which  can  be  e x e r t e d   of  the  f l u s h i n g   a c t i o n   a t  

the  face   by  r e d u c i n g   or  e l i m i n a t i n g   t u r b u l e n c e   and  c l o s e d   a i r  

c i r c u i t s ,   the  v e n t u r i   e f f e c t   e x p l a i n e d   above  being  a  s e c o n d a r y  

a d v a n t a g e .  



1 .  

A  b i t   for   a  down- the -ho l e   d r i l l ,   the  b i t   having  a  shank  and  a  h e a d  

and  being  formed  with  at  l e a s t   two  c a v i t i e s   for   c o n v e y i n g   f l u s h i n g  

f l u i d   from  the  i n t e r i o r   of  the  d r i l l   to  the  e x t e r i o r ,   a  f i r s t   o f  

the  c a v i t i e s   ex tend ing   to  the  face   of  the  head,   c h a r a c t e r i s e d   i n  

t h a t   the  second  c a v i t y   t e r m i n a t e s   above  the  face   and  is  adap t ed   t o  

d e f l e c t   upwards  the  f l u s h i n g   f l u i d   which  i t   c o n v e y s .  

2 .  

The  b i t   of  claim  2,  c h a r a c t e r i s e d   in  t h a t   the  f l o o r   of  the   s e c o n d  

c a v i t y ,   where  i t   leaves   the  b i t ,   makes  an  i n c l u d e d   a n g l e   not  g r e a t e r  

than  s u b s t a n t i a l l y   90°  with  the  ax is   of  t h e  s h a n k   of  the  b i t   a b o v e  

such  p a s s a g e .  

3 .  

The  b i t   of  claim  1  or  claim  2,  c h a r a c t e r i s e d   in  t h a t   the  s e c o n d  

c a v i t y   c o m p r i s e s ' a   groove  in  the  s u r f a c e   of  the   b i t   a d a p t e d   to  a b u t  

the  lower  edge  of  the  cas ing  of  the  d r i l l .  

4 .  

The  b i t   of  any  of  the  above  c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   the  f i r s t  

and  second  c a v i t i e s   extend  i n d e p e n d e n t l y   of  each  o t h e r   in  the  b i t .  

5 .  

The  b i t   of  any  of  the  above  c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   t h e r e   is  a  

p l u r a l i t y   of  second  c a v i t i e s   t e r m i n a t i n g   above  the  f a c e .  

6 .  

The  b i t   of  any  of  the  above  c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   a l l   t h e  

c a v i t i e s   are  grooves  formed  in  the  e x t e r i o r   s u r f a c e   of  the  b i t .  



7 .  

The  bi t   of  any  of  claims  1  to  6,  in  which  one  of  the  c a v i t i e s   is  a 

bore  ex t end ing   through  at  l e a s t   a  par t   of  the  b i t ,   c h a r a c t e r i s e d   i n  

t ha t   t h i s   is  the  only  bore  for  f l u s h i n g   f l u i d   in  the  b i t .  

8 .  

The  b i t   of  any  of  the  above  c l a ims ,   c h a r a c t e r i s e d   in  tha t   i t   is  a  

but ton   b i t .  

9.  

The  b i t   of  any  of  the  above  c l a ims ,   c h a r a c t e r i s e d   in  tha t   the  f i r s t  

cav i ty   is  adapted  to  convey  a p p r o x i m a t e l y   one  half   or  less   of  t h e  

f l u s h i n g   f l u i d   to  the  f a c e .  

10 .  

The  bi t   of  claim  9,  c h a r a c t e r i s e d   in  tha t   the  f i r s t   cav i ty   is  a d a p t e d  

to  convey  a p p r o x i m a t e l y   25%  of  the  f l u s h i n g   f l u id   to  the  f a c e .  

11 .  

The  bi t   of  any  of  the  above  c l a i m s ,   in  combinat ion  with  a  d r i l l  

having  at  i t s   lower  end  a  cas ing   adapted   to  con ta in   the  b i t .  
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