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©  Method  and  apparatus  for  lubricating  a  drill  bit. 
  A  method  and  apparatus  for  providing  a  flow  of 
lubricating  fluid  from  a  surface-mounted  lubricating  fluid 
source  (20)  through  a  rotatable  drill  pipe  (16)  to  rotary  cutting 
cones  of  a  rotary  drill  bit  (12)  for  drilling  in  an  underground 
formation,  including  pump  means  (24)  for  providing  a  flow  of 
lubricating  fluid  from  the  fluid  source  to  an  end  of  the  drill 
pipe.  Drill  pipe  conduit  means  extending  along  the  length  of 
the  drill  pipe  is  provided  for  receiving  the  flow  of  lubricating 
fluid  and  for  directing  the  lubricating  fluid  flow  along  the  drill 
pipe  to  the  drill  bit.  Distribution  conduit  means  at  the  drill  bit 
extends  from  the  drill  pipe  conduit  means  to  the  cutting 
cones  and  receives  the  flow  of  lubricating  fluid  from  the  drill 
pipe  conduit  means  for  directing  the  lubricating  fluid  flow  to 
the  cutting  cones  for  lubrication  thereof. 



B a c k g r o u n d   of  t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  a  

me thod   and  a p p a r a t u s   fo r   l u b r i c a t i n g   r o t a r y   d r i l l   b i t s  

d u r i n g   a  d r i l l i n g   o p e r a t i o n   and,   more  p a r t i c u l a r l y ,   t o  

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

b e a r i n g s   of  such   a  d r i l l   b i t   h a v i n g   a  p l u r a l i t y   o f  

b e a r i n g - m o u n t e d   r o t a r y   c u t t i n g   c o n e s .  

D e s c r i p t i o n   of   t h e   P r i o r   A r t  

The  p r e s e n t   a p p l i c a t i o n   r e l a t e s   g e n e r a l l y   t o  

our   c o - p e n d i n g   E u r o p e a n   p a t e n t   a p p l i c a t i o n   No.  8 3 3 0 5 3 2 4 . 1  

f i l e d   on  O c t o b e r   18,  1983,   e n t i t l e d   " D r i l l   B i t  

A s s e m b l y " ,   a  copy  of  wh ich   is  f i l e d   h e r e w i t h .   T h e  

a f o r e s a i d   p a t e n t   a p p l i c a t i o n   d e s c r i b e s   in  d e t a i l   a n d  

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

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

m a t e r i a l ,   such  as  rock   and  the   l i k e .   As  w a s  p o i n t e d  

ou t   in  t he   a f o r e s a i d   a p p l i c a t i o n ,   t y p i c a l   p r i o r   a r t  

r o t a r y   b i t s   used   fo r   d r i l l i n g   i n t o   such  r e l a t i v e l y   h a r d  

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

h o u s i n g   or  a d a p t e r   sub  to  wh ich   is  a t t a c h e d   a  " b i t " ,  

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

b e a r i n g - m o u n t e d   r o t a r y   c u t t i n g   cones   on  t h e  l o w e r   e n d  

t h e r e o f .   The  u p p e r   end  of  the  a d a p t e r   sub  is  a d a p t e d  
t o  b e   c o u p l e d   to  a  r o t a r y   d r i l l ,   e i t h e r   d i r e c t l y   o r  

t h r o u g h   the   use  of  a  s u i t a b l e   d r i l l   p ipe   e x t e n s i o n   w h e n  

d r i l l i n g   deep  h o l e s .   The  a d a p t e r   sub  i n c l u d e s   a  
c e n t r a l   c o n d u i t   which   e x t e n d s   from  the  r o t a r y   d r i l l   ( o r  

the  e x t e n s i o n   d r i l l   p i p e )   to  the  d r i l l  b i t ,   which   has  a  



m a t i n g   c o n d u i t   e x t e n d i n g   to  t he   v i c i n i t y   of  the   c u t t i n g  

c o n e s .   P r e s s u r i z e d   a i r   f rom  the   r o t a r y   d r i l l   f l o w s  

t h r o u g h   t h e   c e n t r a l   c o n d u i t   of  the   a d a p t e r   sub  and  i s  

d i s c h a r g e d   a t   t he   d r i l l   b i t   t h r o u g h   n o z z l e s   p o s i t i o n e d  

b e t w e e n   t h e   c u t t i n g   c o n e s   f o r   i m p i n g e m e n t   upon  the   r o c k  

or  o t h e r   m a t e r i a l   b e i n g   d r i l l e d ,   the   a i r   a c t i n g   as  a  

s c a v e n g i n g   medium  to  p i c k   up  d u s t   and  c u t t i n g s   a n d  

c a r r y   them  u p w a r d l y   ou t   of  the   d r i l l   h o l e .   Wa te r   o r  

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

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

d r i l l i n g   o p e r a t i o n .  

-  Our  c o - p e n d i n g   p a t e n t   a p p l i c a t i o n   d e s c r i b e s   a n d  

c l a i m s   a  d r i l l   b i t   a s s e m b l y   w h i c h   o v e r c o m e s   o r  

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

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

l o n g e r   s e r v i c e   l i f e   d r i l l   b i t   by  d i v i d i n g   the   a i r f l o w  

in  t h e   d r i l l   b i t   a s s e m b l y   i n t o   t h r e e   p o r t i o n s .   T h e  

f i r s t   d o w n w a r d l y   d i r e c t e d   f l ow  of  a i r   p i c k s   up  a n d  

r e m o v e s   d u s t   and  c u t t i n g s   f rom  the   v i c i n i t y   of  t h e  

c u t t i n g   c o n e s ,   the   s e c o n d   u p w a r d l y   d i r e c t e d   f l o w   of  a i r  

s e r v e s   to   s c a v e n g e   t h e   d u s t   and  c u t t i n g s   away  f rom  t h e  

d r i l l   b i t   a s s e m b l y   and  ou t   of  the   d r i l l   h o l e   and  t h e  

t h i r d   f l o w   of  a i r   is  e m p l o y e d   to  c o n v e y   l u b r i c a t i n g  

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

and  l u b r i c a t e   t he   b e a r i n g s .   The  l u b r i c a t i n g   f l u i d   i s  

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

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

a d a p t e r   sub )   and  is  d i s t r i b u t e d   to  the   c u t t i n g   c o n e  

b e a r i n g s   a t   a  c o n t r o l l e d   f l o w   r a t e .  

W h i l e   the   l u b r i c a t i o n   s y s t e m   d e s c r i b e d   and  c l a i m e d  

in  o u r   c o - p e n d i n g   p a t e n t   a p p l i c a t i o n   has   a c h i e v e d  

s u c c e s s   in  i m p r o v i n g   the   s e r v i c e   l i f e   of  the   c u t t i n g  

cone   b e a r i n g s   of  t he   d r i l l   b i t ,   t h a t   l u b r i c a t i o n   s y s t e m  



may  p r o v e   to  be  s o m e w h a t   i n c o n v e n i e n t   d u r i n g   c e r t a i n  

o p e r a t i o n a l   a p p l i c a t i o n s   due  to  the  l i m i t e d   s i z e   of  t h e  

f l u i d   r e s e r v o i r   w i t h i n   the   a d a p t e r   sub  of  the   d r i l l   b i t  

a s s e m b l y .   More  s p e c i f i c a l l y ,   the   l u b r i c a t i n g   f l u i d  

r e s e r v o i r   d i s c l o s e d   in  our  c o - p e n d i n g   a p p l i c a t i o n   m u s t  

be  p e r i o d i c a l l y   r e f i l l e d   in  o r d e r   to  p r o v i d e   t h e  

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

n e c e s s a r y   to  coo l   and  l u b r i c a t e   the  c u t t i n g   c o n e  

b e a r i n g s   f o r   l o n g e r   s e r v i c e   l i f e .  I n   o r d e r   to  r e f i l l  

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

a s s e m b l y ,   t he   d r i l l i n g   o p e r a t i o n   must   be  s t o p p e d   a n d  

t h e   d r i l l   b i t   a s s e m b l y   must   be  t e m p o r a r i l y   w i t h d r a w n  

f rom  t h e   d r i l l   h o l e .   I f   t he   d r i l l   h o l e   is  s u b s t a n t i a l  

in   l e n g t h ,   the   p e r i o d i c   i n t e r r u p t i o n   of  the   d r i l l i n g  

p r o c e s s   f o r   r e f i l l i n g   the   r e s e r v o i r   can  r e s u l t   in  a  

s u b s t a n t i a l   t ime   d e l a y ,   wh ich   is  not  c o s t   e f f e c t i v e   f o r  

t h e   d r i l l i n g   o p e r a t i o n .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  me thod   a n d  

a p p a r a t u s   f o r   a  c o n t i n u o u s   f l ow  of  l u b r i c a t i n g   f l u i d   t o  

t h e   c u t t i n g   cone  b e a r i n g s   to  l u b r i c a t e   and  c o o l   t h e  

b e a r i n g s   w i t h o u t   i n t e r r u p t i o n   of  the  d r i l l i n g  

o p e r a t i o n .  

Summary  of   t he   I n v e n t i o n  

B r i e f l y   s t a t e d ,   the   p r e s e n t   i n v e n t i o n   i n v o l v e s   a  

m e t h o d   and  a p p a r a t u s   f o r   p r o v i d i n g   a  f low  o f  

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

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

r o t a r y   c u t t i n g   cones   of  a  r o t a r y  d r i l l   b i t   used   i n  

d r i l l i n g   in  an  u n d e r g r o u n d   f o r m a t i o n .   Pump  m e a n s  

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

l u b r i c a t i n g  f l u i d   s o u r c e   to  the   d r i l l   p i p e .   D r i l l   p i p e  
c o n d u i t   means  e x t e n d s   a l o n g   the   d r i l l   p i p e   f o r  



r e c e i v i n g   t he   f l o w   of  l u b r i c a t i n g   f l u i d   and  f o r  

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

D i s t r i b u t i o n   c o n d u i t   means  e x t e n d s   f rom  the   d r i l l   p i p e  

c o n d u i t   means  to  t h e   c u t t i n g   cones   fo r   r e c e i v i n g   t h e  

f l o w   of  l u b r i c a t i n g   f l u i d   from  the   d r i l l   p i p e   c o n d u i t  

means   and  d i r e c t i n g   the   l u b r i c a t i n g   f l u i d   f low  to  t h e  

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

B r i e f   D e s c r i p t i o n   o f   t h e   D r a w i n g s  

The  f o r e g o i n g   summary ,   as  w e l l   as  t he   f o l l o w i n g  

d e t a i l e d   d e s c r i p t i o n   of  a  p r e f e r r e d   and  an  a l t e r n a t e  

e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   w i l l   be  b e t t e r  

u n d e r s t o o d   when  r e a d   in  c o n j u n c t i o n   w i t h   t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : .  

F i g .   1  i s   a  s c h e m a t i c   v iew  of  t he   a p p a r a t u s   f o r  

p r o v i d i n g   a  f l o w   of   l u b r i c a t i n g   f l u i d   to  the   d r i l l   b i t  

a s s e m b l y   of  t he   p r e s e n t   i n v e n t i o n   shown  in  use  in  a n  

u n d e r g r o u n d   f o r m a t i o n ;  

F i g .   2  i s   an  e n l a r g e d   v iew,   p a r t i a l l y   in  s e c t i o n ,  

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

F i g .   1 ;  

F i g .   3  i s   an  e n l a r g e d   f r a g m e n t a r y   e l e v a t i o n   v i e w ,  

p a r t i a l l y   in  s e c t i o n   and  p a r t i a l l y   b r o k e n   away,  of  t h e  

d r i l l   p i p e   p o r t i o n   of  t he   a p p a r a t u s   of  F i g .   1 ;  

F i g .   4  is   a  s e c t i o n a l   v iew  of  a  p o r t i o n   of  t h e  

d r i l l   p i p e   of  F i g .   3  t a k e n   a l o n g   s e c t i o n   l i n e   4-4  o f  

F i g .   3 ;  

F i g .   5  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   of  the  d r i l l  

b i t   a s s e m b l y   p o r t i o n   of  t he   a p p a r a t u s   of  F i g .   1 ;  

F i g .   6  i s   a  s e c t i o n a l   v iew  of  the   d r i l l   b i t  

a s s e m b l y   of  F i g .   5  t a k e n   a l o n g   s e c t i o n   l i n e   6-6  of  F i g .  

5 ;  

F i g .   7  i s   a  s c h e m a t i c   v iew  of  an  a l t e r n a t e  



e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n   s i m i l a r   to  F i g .   1  

b u t   s h o w i n g   the   m i x i n g   of  p r e s s u r i z e d   a i r   w i t h   t h e  

l u b r i c a n t   p r i o r   to  i n t r o d u c t i o n   i n t o   the   d r i l l   p i p e ;  

a n d  

F i g .   8  i s   an  e n l a r g e d   s e c t i o n a l   view  of  the  d r i l l  

b i t   a s s e m b l y   p o r t i o n   of  t he   a p p a r a t u s   of  F i g .   7 .  

D e s c r i p t i o n   of  a  P r e f e r r e d   E m b o d i m e n t  

R e f e r r i n g   to  t h e   d r a w i n g s ,   and  p a r t i c u l a r l y   t o  

F i g .   1,  t h e r e   is   shown  a  s c h e m a t i c   i l l u s t r a t i o n   of  a n  

a p p a r a t u s ,   g e n e r a l l y   d e s i g n a t e d   10,  f o r   p r o v i d i n g   a  

f l o w   of  l u b r i c a t i n g   f l u i d   to  a  d r i l l   b i t   a s s e m b l y   12  i n  

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .   -The  d r i l l   b i t  

a s s e m b l y   12  i s   of  t h e   t y p e   used   in  c o n j u n c t i o n   w i t h   a  

s t a n d a r d   r o t a r y   d r i l l   or  p i p e   d r i v e   m e c h a n i s m   ( n o t  

shown  in  d e t a i l )   f o r   d r i l l i n g   i n t o   an  u n d e r g r o u n d  

f o r m a t i o n   14  of  r e l a t i v e l y   h a r d   m a t e r i a l ,   such  as  r o c k  

or  the   l i k e .   The  d r i l l   b i t   a s s e m b l y   12,  which   w i l l   b e  

h e r e i n a f t e r   d e s c r i b e d   in  g r e a t e r   d e t a i l ,   may  b e  

s u p p o r t e d   in  the  u n d e r g r o u n d   f o r m a t i o n   14  by  a  

r o t a t a b l e   d r i l l   p i p e   16,  w h i c h   may  c o m p r i s e   a  p l u r a l i t y  

of  i n d i v i d u a l   d r i l l   p i p e   s e c t i o n s   (16a ,   16b,   e t c . )   of  a  

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

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

a c c o r d a n c e   w i t h   t e c h n i q u e s   w e l l   known  in  t he   a r t   t o  

form  a  g e n e r a l l y   c o n t i n u o u s   d r i l l   p i p e   of  a  l e n g t h  

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

d e s i r e d   d e p t h .   A  s u r f a c e - m o u n t e d   d r i l l i n g   r i g   o r  
d e r r i c k   18  is  e m p l o y e d   d u r i n g   the   d r i l l i n g   o p e r a t i o n   t o  

s u p p o r t   the   d r i l l   p i p e   16  and  the   r o t a r y   d r i l l   ( n o t  

shown)  in  a  manner   w e l l   known  in  the   a r t .  

A l t e r n a t i v e l y ,   a  p o r t a b l e   d r i l l   r i g ,   such  as  a  t r u c k  



m o u n t e d   d r i l l   r i g   ( n o t   shown)   may  be  e m p l o y e d   t o  

s u p p o r t   t he   d r i l l   p i p e   16  and  d r i l l   b i t   a s s e m b l y   1 2 .  

The  a p p a r a t u s   10  is  e m p l o y e d   to  p r o v i d e   a  f low  o f  

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

f l u i d   s o u r c e   20  to   t h e   r o t a r y   c u t t i n g   cones   (no t   s h o w n  

on  F i g .   1)  of  the   d r i l l   b i t   a s s e m b l y   12  d u r i n g   t h e  

d r i l l i n g   o p e r a t i o n .   The  l u b r i c a t i n g   f l u i d   wh ich   i s  

p r o v i d e d   to  t he   d r i l l   b i t   c u t t i n g   cones   may  be  a  

s t a n d a r d   f l u i d   l u b r i c a n t   or  o i l   of  a  s u i t a b l e   t ype   w e l l  

known  in  t he   d r i l l i n g   a r t   and  the   l u b r i c a t i n g   f l u i d  

s o u r c e   20  may  c o m p r i s e   any  s u i t a b l e   s t o r a g e   f a c i l i t y  

c o n t a i n i n g   a  d e s i r e d   q u a n t i t y   of  such  l u b r i c a n t   or  o i l ,  

s u c h   a s ,   f o r   e x a m p l e ,   a  190  l i t r e   drum  wh ich   may  b e  

c o n v e n i e n t l y   r e p l a c e d   or  r e f i l l e d   as  n e e d e d .  

Pump  m e a n s ,   shown  g e n e r a l l y   as  22,  is  e m p l o y e d   f o r  

p r o v i d i n g   a  f l ow  of  l u b r i c a n t   from  the   l u b r i c a t i n g  

f l u i d   s o u r c e   20  to  an  o i l i n g   g l a n d   a d a p t e r   23  ( n o t  

shown  in  d e t a i l   in  F i g .   1)  l o c a t e d   at  or  a l o n g   t h e  

e x p o s e d   p o r t i o n   of  the   d r i l l   p i p e   16  f o r   s u b s e q u e n t  

d e l i v e r y   to  t he   d r i l l   b i t   a s s e m b l y   12  in   a  m a n n e r  

d e s c r i b e d   more  f u l l y   h e r e i n a f t e r .   In  a c c o r d a n c e   w i t h  

t h e   p r e s e n t   i n v e n t i o n ,   t h e   pump  means  22  may  c o m p r i s e   a  

s t a n d a r d   p n e u m a t i c   p o s i t i v e   d i s p l a c e m e n t   pump  24  of  a  

t y p e   w e l l   known  in  t he   a r t   or  any  o t h e r   s u i t a b l e   p u m p ,  

a  f i r s t   l u b r i c a n t   c o n d u i t   means  or  i n t a k e   p i p e   26  f o r  

c o n n e c t i n g   the   l u b r i c a t i n g   f l u i d   s o u r c e   20  to   t h e  

i n t a k e   s i d e   of  t he   pump  24  and  a  s e c o n d  l u b r i c a n t  

c o n d u i t   means   or  s u p p l y   p i p e   28  f o r   p r o v i d i n g   f l u i d  

c o m m u n i c a t i o n   b e t w e e n   t h e   o u t p u t   s i d e   of  t he   pump  24  

and  the   o i l i n g   g l a n d   a d a p t e r   23  l o c a t e d   at   the   u p p e r  

end  of  t h e   d r i l l   p i p e   16.  The  s u p p l y   p i p e   28  i s  

p r o v i d e d   p r e f e r a b l y   by  a  f l e x i b l e   p i p e   w i t h   e x c e s s  

l e n g t h   or  a  l o o p ,   as  shown  in  F i g .   1,  in  o r d e r   to  b e  



a b l e   to   t r a v e l   up  and  down  w i t h   the   p i p e   d r i v e  

m e c h a n i s m   (no t   shown)  d u r i n g   the   d r i l l i n g   o p e r a t i o n .  

In  t h i s   a r r a n g e m e n t ,   t he   pump  24  is  e m p l o y e d   d u r i n g   t h e  

d r i l l i n g   o p e r a t i o n   to  p r o v i d e   a  f low  of  l u b r i c a n t   o r  

o i l   f rom  the   l u b r i c a t i n g   f l u i d   s o u r c e   20  i n t o   the   u p p e r  
end  of  the   d r i l l   p i p e   16  f o r   d e l i v e r y   to  the   d r i l l   b i t  

. a s s e m b l y   1 2 .  

The  pump  means  22  f u r t h e r   i n c l u d e s   a  c o n t r o l   m e a n s  

30  f o r   c o n t r o l l i n g   t he   o p e r a t i o n   of  the   pump  24.  I n  

t h e   p r e s e n t   e m b o d i m e n t ,   the   c o n t r o l   means  30  p r e f e r a b l y  

c o m p r i s e s   a  t i m e r   f o r   c y c l i n g   the   pump  24  on  and  o f f   a t  

p r e d e t e r m i n e d   t i m e   i n t e r v a l s .   For  e x a m p l e ,   the   t i m e r  

30  may  c a u s e   the   pump  24  to  o p e r a t e   30  s e c o n d s   ou t   o f  

e v e r y   m i n u t e   in  o r d e r   to  p r o v i d e  a   3 0 - s e c o n d   f low  o f  

l u b r i c a t i n g   f l u i d   to  t he   u p p e r   end  of  t he   d r i l l   p i p e   16  

e v e r y   m i n u t e .   The  t i m e r   30  may  a l s o   be  a d j u s t a b l e   t o  

v a r y   the   p r e d e t e r m i n e d   on  and  o f f   t ime   i n t e r v a l s  

d e p e n d i n g   upon  the   c h a r a c t e r i s t i c s   of  the   d r i l l   b i t  

a s s e m b l y   12,  a n d / o r   t h e   t y p e   of  the   u n d e r g r o u n d  

f o r m a t i o n   in  wh ich   the   d r i l l   is  b e i n g   o p e r a t e d .   F o r  

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

h a r d ,   such  as ,   fo r   e x a m p l e ,   g r a n i t e - t y p e   r o c k ,   i t   may 
be  d e s i r a b l e   to  p r o v i d e   a  f l ow  of  l u b r i c a t i n g  f l u i d   a t  

more  f r e q u e n t   i n t e r v a l s   or  even  c o n t i n u o u s l y .  

A l t e r n a t i v e l y ,   i f   t he   u n d e r g r o u n d   f o r m a t i o n   i s  

r e l a t i v e l y   s o f t ,   such   a s ,   f o r   e x a m p l e ,   c e r t a i n   t y p e s   o f  

s e d i m e n t a r y   r o c k ,   t he   f l o w   of  l u b r i c a t i n g   f l u i d   may  b e  

p r o v i d e d   l e s s   f r e q u e n t l y   such  as ,   for   e x a m p l e ,   o n e  

3 0 - s e c o n d   f low  of  l u b r i c a t i n g   f l u i d   e v e r y   t h r e e   to  f i v e  

m i n u t e s .   T i m e r s   h a v i n g   o p e r a t i n g   c h a r a c t e r i s t i c s   o f  

t h e   t y p e   d e s c r i b e d   a b o v e ,   wh ich   a re   w e l l   known  in  t h e  

a r t ,   may  be  e i t h e r   e l e c t r i c a l l y   or  m e c h a n i c a l l y  

o p e r a t e d   and  may  be  c o n v e n i e n t l y   p u r c h a s e d   c o m m e r c i a l l y  



f rom  a  v a r i e t y   of  d i f f e r e n t   m a n u f a c t u r e r s .  

R e f e r r i n g   now  to  F i g s .   3  and  4,  d e t a i l e d   v iews   o f  

a  s e c t i o n   of  t h e   d r i l l   p i p e   16  a re   shown.   The  d r i l l  

p i p e   16  p r e f e r a b l y   c o m p r i s e s   a  s t a n d a r d   d r i l l   p i p e  

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

h e r e i n a f t e r   to  be  d e s c r i b e d .   Each  s e c t i o n   of  the  d r i l l  

p i p e   may  be  of  any  s t a n d a r d   l e n g t h ,   such   as ,   20  f e e t  

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

n i p p l e   p o r t i o n   32  on  one  end  and  a  c o m p l i m e n t a r y   s i z e d  

and  s h a p e d   t h r e a d e d   s o c k e t   p o r t i o n   34  w i t h i n   the   o t h e r  

end  to   p e r m i t   a  p l u r a l i t y   of  such   d r i l l   p i p e   s e c t i o n s  

to  be  c o n v e n i e n t l y   j o i n e d   t o g e t h e r   in   an  e n d - t o - e n d  

r e l a t i o n s h i p   to   f o rm  a  c o n t i n u o u s   d r i l l :   p i p e   of  a  

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

The  d r i l l   p i p e   16  i n c l u d e s   a  c e n t r a l   g e n e r a l l y  

c y l i n d r i c a l   c o n d u i t   36  e x t e n d i n g   a l o n g   the   l e n g t h  

t h e r e o f   f rom  end  to  end  as  shown  in  F i g .   3.  D u r i n g   t h e  

d r i l l   o p e r a t i o n ,   t he   c o n d u i t   36  r e c e i v e s   p r e s s u r i z e d  

f l u i d   or  a i r   f rom  a  s o u r c e   of  a i r   u n d e r   p r e s s u r e   ( n o t  

s h o w n ) ,   w h i c h   is   m a i n t a i n e d   or  l o c a t e d   n e a r   t h e   u p p e r  

end  of  t he   d r i l l   p i p e   16.  The  p r e s s u r i z e d   a i r   p a s s e s  

t h r o u g h   the   c o n d u i t   36  and   i s   p r o v i d e d   to  t he   d r i l l   b i t  

a s s e m b l y   12  f o r   p u r p o s e s   w h i c h   w i l l   h e r e i n a f t e r   b e  

d e s c r i b e d .   The  use   of  s u c h   a i r   s o u r c e   w i t h  t h e   d r i l l  

p i p e   is   w e l l   known  in  t h e   a r t .  

In  o r d e r   to  p r o v i d e   a  means   f o r   t he   l u b r i c a n t   f r o m  

t h e   l u b r i c a t i n g   f l u i d   s o u r c e   20  to  f l o w   from  the   u p p e r  
end  of  t h e   d r i l l   p i p e   16  to   t he   d r i l l   b i t   a s s e m b l y   1 2 ,  

a  g a l l e y   l i n e   or  d r i l l   p i p e   c o n d u i t   means   38  i s  

i n c l u d e d   w i t h i n   t he   w a l l   40  o f   the   d r i l l   p i p e   16  o f  

e a c h   s e c t i o n   of  t he   d r i l l   p i p e .   The  g a l l e y   l i n e  

e x t e n d s   from  the   u p p e r   end  42  to   the  l o w e r   end  44  o f  

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



F i g s .   3  and  4,  t h e   g a l l e y   l i n e   38  is  f o r m e d   by  c a s t i n g  

or  m a c h i n i n g   a  keyway   or  s l o t   46  a l o n g   most   of  t h e  

l e n g t h   of  the   d r i l l   p i p e   s e c t i o n   as  shown .   T h e r e a f t e r ,  

a  s u i t a b l y   s i z e d   e l o n g a t e d   c o v e r   member  48  i s   f i x e d  

w e l d e d   in  p l a c e   a l o n g   the   s u r f a c e   of  t he   d r i l l   p i p e  

w a l l   40  to   f i l l   in  a  p o r t i o n   of  the   s l o t   46  and  to  t u r n  

the   s l o t   46  i n t o   an  e n c l o s e d   c o n d u i t   as  shown.   The  

o u t e r   s u r f a c e   of  t he   c o v e r   member  48  i s   s u i t a b l y   c u r v e d  

to  c o n f o r m   to  t h e   c u r v a t u r e   of  the   d r i l l   p i p e   in  o r d e r  

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

once   the   c o v e r   member   48  is  i n s t a l l e d   w i t h i n   the   s l o t  

46.  The  i n n e r   s u r f a c e   of  the   c o v e r   member  48  may  a l s o  

be  s u i t a b l y   c u r v e d   as  shown  in  F i g .   4  to   p r o v i d e   t h e  

g a l l e y   l i n e   38  w i t h   a  g e n e r a l l y   smooth   i n n e r   s u r f a c e .  

In  t he   p r e s e n t   e m b o d i m e n t ,   t he   u p p e r   and  lower   s i x  

i n c h e s   of  the   g a l l e y   l i n e   38  i s   p r e f e r a b l y   formed  b y  

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

w a l l   40,  as  i n d i c a t e d   in  F i g .   3.  In  t h i s   m a n n e r ,   t h e  

g a l l e y   l i n e   38  may  be  p r o v i d e d   w i t h o u t   s i g n i f i c a n t l y  

a f f e c t i n g   t he   s t r u c t u r a l   i n t e g r i t y   of  t he   p i p e   w a l l  

4 0 .  

In  o r d e r   to  p r e v e n t   the   i n a d v e r t e n t   l e a k a g e   o r  

d r a i n a g e   of  l u b r i c a n t   or  o i l   from  the   g a l l e y   l i n e   38 

when  a  s e c t i o n   of  d r i l l   p i p e   16  i s   not   c o n n e c t e d   to  t h e  

d r i l l   b i t   a s s e m b l y   12  or  when  the   d r i l l i n g   a p p a r a t u s   i s  

not   in  o p e r a t i o n ,   t he   g a l l e y   l i n e   38  in   each   p i p e  
s e c t i o n   f u r t h e r   i n c l u d e s   a  check   v a l v e   50  at   one  e n d  

t h e r e o f ,   and  in  t he   p r e s e n t   e m b o d i m e n t   shown  at   t h e  

b o t t o m   end .   The  c h e c k   v a l v e   50  may  be  of  any  s u i t a b l e  

t y p e   known  in  t h e   a r t .   In  the   p r e s e n t   e m b o d i m e n t ,   t h e  

c h e c k   v a l v e   50  c o m p r i s e s   a  b a l l   5 2  w h i c h   is  u r g e d  

u p w a r d l y   a g a i n s t   a  s u i t a b l y   s i z e d   and  s h a p e d   s e a t   54  b y  
t h e  f o r c e   o f  a   c o m p r e s s i o n   s p r i n g   56.  The  c o m p r e s s i o n  



s p r i n g   56  is   s t r o n g   e n o u g h   to  u r g e   the   b a l l   52  i n t o  

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

downward   l e a k a g e   f l o w   of  l u b r i c a n t   t h r o u g h   the   g a l l e y  
l i n e   38  d u r i n g   p e r i o d s   of  t i m e   when  the   l u b r i c a n t   i n  

t h e   g a l l e y   l i n e   is  no t   u n d e r   p r e s s u r e .   The  s p r i n g   56 

w i l l   a l l o w   t h e   b a l l   52  t o   d i s e n g a g e   the  s e a t   54  u p o n  
s u f f i c i e n t   p u m p i n g   p r e s s u r e   of   t he   l u b r i c a n t   l i n e .  

The  g a l l e y   l i n e   38  f u r t h e r   i n c l u d e s   an  a n n u l a r  

d i s t r i b u t i o n   g r o o v e   58  c u t   w i t h i n   l ower   f a c i n g   s u r f a c e  

60  o f   t he   d r i l l   p i p e   16.  In  t he   p r e s e n t   e m b o d i m e n t ,  

t h e   a n n u l a r   d i s t r i b u t i o n   g r o o v e   58  is  c u t   in  t he   l o w e r  

end  44  o f   t he   d r i l l   p i p e   16  j u s t   b e l o w   the   c h e c k   v a l v e  

50.  The   a n n u l a r   d i s t r i b u t i o n  g r o o v e   58  is  p r o v i d e d   t o  

p e r m i t   t h e   l u b r i c a n t   to  f l o w   a r o u n d   the   end  of  t h e  

d r i l l   p i p e   16  to  f a c i l i t a t e   t h e   f l o w   of  l u b r i c a n t  

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

h a v i n g   to  be  c o n c e r n e d   w i t h   d i r e c t   a l i g n m e n t   of  t h e  

g a l l e y   l i n e   38  in   each   d r i l l   p i p e   s e c t i o n .   In  t h i s  

m a n n e r ,   t h e   g a l l e y   l i n e   38  may  be  c o n v e n i e n t l y   e x t e n d e d  

a l o n g   the   e n t i r e   l e n g t h   of  t h e   d r i l l   p i p e   no  m a t t e r   h o w  

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

d r i l l i n g   o p e r a t i o n .  

R e f e r r i n g   now  to  F i g .   2,  t h e r e   is  shown  t h e  

d e t a i l s   of  an  o i l i n g   g l a n d   a d a p t e r   -means  23.  T h e  

o i l i n g   g l a n d   a d a p t e r   means   is  p r e f e r a b l y   p r o v i d e d   a t   o r  

a l o n g   t h e   u p p e r   or  p i p e   d r i v e   h e a d   end  of  the   d r i l l  

p i p e   16.  A l t e r n a t i v e l y ,   t h e   o i l i n g   g l a n d   a d a p t e r   m e a n s  

23  may  be  i n c o r p o r a t e d   i n t o   and  may  c o m p r i s e  a   p a r t   o f  

t h e   f l o a t i n g   d r i v e   head   ( n o t   s h o w n ) .   The  o i l   g l a n d  

a d a p t e r   means   r e c e i v e s   t h e   f l o w   of  l u b r i c a n t   f rom  t h e  

pump  24  and  d i r e c t s   the   l u b r i c a n t   i n t o   t h e   g a l l e y   l i n e  

38  of  t h e   d r i l l   p i p e   16,  w h i c h   is  a d a p t e d   to  r o t a t e  

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



The  o i l i n g   g l a n d   a d a p t e r   means  23  i n c l u d e s   a  

g e n e r a l l y   a n n u l a r   or  c y l i n d r i c a l   a d a p t e r   h o u s i n g   64  

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

n i p p l e   p o r t i o n   66  on  one  end  64a,   ( t h e   u p p e r   end  a s  

shown  on  F i g .   2)  f o r   e n g a g i n g   a  c o m p l i m e n t a r y   s i z e d   a n d  

s h a p e d   s o c k e t   p o r t i o n   (no t   shown)  of  a  p i p e   d r i v e   h e a d  

( n o t   s h o w n ) ,   a  r o t a r y   d r i l l   (no t   shown)  or  o t h e r  

s u i t a b l e   d r i v i n g   c o n n e c t i o n .  

C o r r e s p o n d i n g l y ,   the   o t h e r   end  64b  ( t h e   lower   e n d  

as  shown  on  F i g .   2)  of  the   o i l   g l a n d   a d a p t e r   h o u s i n g  

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

p o r t i o n   68  f o r   e n g a g i n g   a  c o m p l i m e n t a r y   s i z e d   a n d  

s h a p e d   n i p p l e   32  o f   d r i l l   p i p e   16  f o r   i n t e r c o n n e c t i n g  

t h e   o i l i n g   g l a n d   a d a p t e r   h o u s i n g   64  w i t h   t h e   d r i l l   p i p e  

16.  The  o i l i n g   g l a n d   a d a p t e r   means  23  f u r t h e r   i n c l u d e s  

an  a n n u l a r   c y l i n d r i c a l   s l i p   r i n g   member  70  w h i c h  

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

p o r t i o n   of  t he   o i l i n g   g l a n d   a d a p t e r   h o u s i n g   64  t o  

p r o v i d e   an  a n n u l a r   c a v i t y   71  f o r   o i l   t h e r e b e t w e e n .   T h e  

s l i p   r i n g   member  70  is  r e t a i n e d   in  p o s i t i o n   w i t h  

r e s p e c t   to  t he   o i l i n g   g l a n d   a d a p t e r   h o u s i n g   by  a n  

a n n u l a r   r e t a i n i n g   nu t   72  and  a  p a i r   of  a n n u l a r   s t e e l  

p i s t o n   r i n g s   74  and  76.  The  p i s t o n   r i n g s   74  and  76  a r e  

i n s t a l l e d   w i t h i n   s u i t a b l e   a n n u l a r   g r o o v e s   78  and  80 

a r o u n d   a  p o r t i o n   of  the   the   o i l i n g   g l a n d   a d a p t e r  

h o u s i n g   64  and  f u n c t i o n   to  m a i n t a i n   t he   p r o p e r   r a d i a l  

c l e a r a n c e   b e t w e e n   the   r o t a t i n g   o i l i n g   g l a n d   a d a p t e r  

h o u s i n g   64  and  the   n o n - r o t a t i n g   or  r e l a t i v e l y  

s t a t i o n a r y   s l i p   r i n g   member  70.  The  a n n u l a r   r e t a i n i n g  

n u t   72  c o o p e r a t e s   w i t h   s u i t a b l e   t h r e a d i n g   82  on  t h e  

o i l i n g   g l a n d   a d a p t e r   h o u s i n g   64  to  h o l d   t he   s l i p   r i n g  

in  f i x e d   r e l a t i o n   to  a  r a d i a l l y   o u t w a r d l y   e x t e n d i n g  

a n n u l a r   s h o u l d e r   84  on  the   u p p e r   end  64a  of  t he   o i l i n g  



g l a n d   a d a p t e r   h o u s i n g   64  to  m a i n t a i n   t h e   a x i a l   p o s i t i o n  

of   t he   s l i p   r i n g   member  70  r e l a t i v e   to  t he   o i l i n g   g l a n d  

a d a p t e r   h o u s i n g   6 4 .  

The  s u p p l y   p i p e   28  f rom  the   l u b r i c a n t   pump  24  i s  

a t t a c h e d   to   t h e   s l i p   r i n g   member  70,  as  shown  in  F i g .  

2.  A  s u i t a b l e   c y l i n d r i c a l   o p e n i n g   or  c o n d u i t   86  i s  

p r o v i d e d   r a d i a l l y   t h r o u g h   t he   s l i p   r i n g   member  70  t o  

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

p i p e   28  and  t h e   a n n u l a r   o i l   c a v i t y   71  f o r m e d   b e t w e e n  

t h e   s l i p   r i n g   member  70  and  t he   o i l i n g   g l a n d   a d a p t e r  

h o u s i n g   6 4 .  

A  r e c e s s   or  n o t c h   88  i s   p r o v i d e d   a r o u n d   t h e  

c i r c u m f e r e n c e   of  t h e   o i l i n g   g l a n d   a d a p t e r   h o u s i n g   64  a s  

p a r t   of  t he   a n n u l a r   o i l   c a v i t y   71  shown  in  F i g .   2.  T h e  

n o t c h   88  is   p r o v i d e d   to  r e c e i v e   a t   l e a s t   p a r t   of  t h e  

f l o w   of  l u b r i c a n t   f rom  t he   s l i p   r i n g   member  c o n d u i t   8 6 .  

An  a n n u l a r   n o t c h   or  d i s t r i b u t i o n   g r o o v e   90  is  a l s o  

p r o v i d e d   in   t h e   l o w e r   s u r f a c e   64b  of  t h e   o i l i n g   g l a n d  

a d a p t e r   h o u s i n g   64.  The  a n n u l a r   d i s t r i b u t i o n   g r o o v e   9 0  

i s   of  an  a p p r o p r i a t e   r a d i a l   d i a m e t e r   so  as  t o  

c o m m u n i c a t e   w i t h   t h e   g a l l e y   l i n e   38  in  t h e   d r i l l   p i p e  

16  when  a  d r i l l   p i p e   16  and  t he   o i l i n g   g l a n d   a d a p t e r  

h o u s i n g   64  a r e   c o u p l e d   t o g e t h e r ,  s o   t h a t   t he   g a l l e y  

l i n e   38  i s   a s s u r e d   of  c o m m u n i c a t i o n   w i t h   t h e  

d i s t r i b u t i o n   g r o o v e   90  w i t h o u t   h a v i n g   to   be  c o n c e r n e d  

w i t h   any  d i r e c t   a l i g n m e n t   of  o i l   l i n e s .   A  s u i t a b l e  

c o n n e c t i n g   c o n d u i t   of   l i n e   92  e x t e n d s   b e t w e e n   t h e  

a n n u l a r   o i l   c a v i t y   71  and  t he   a n n u l a r   d i s t r i b u t i o n  

g r o o v e   90  to   p r o v i d e   f l u i d   c o m m u n i c a t i o n   t h e r e b e t w e e n .  

The  s t e e l   r i n g s   74  and  76,  as  w e l l   as  a  p a i r   of  0 - r i n g s  

94  and  96  p o s i t i o n e d   w i t h i n   s u i t a b l e   a n n u l a r   n o t c h e s   98  

and  100  w i t h i n   t he   u p p e r   and  l o w e r   s u r f a c e s   of  t h e  

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



f rom  f l o w i n g   ou t   of  the   s p a c e   b e t w e e n   the   o i l i n g   g l a n d  

a d a p t e r   h o u s i n g   64  and  the   s l i p   r i n g   member  7 0 .  

D u r i n g   the   d r i l l i n g   o p e r a t i o n ,   the   d r i l l   p i p e   16  

and  t he   o i l i n g   g l a n d   a d a p t e r   h o u s i n g   64  r o t a t e   t o g e t h e r  

in  t h e   a r r a n g e m e n t   fo r   p r o v i d i n g   r o t a t i o n a l   a c t i o n   t o  

t h e   d r i l l   b i t   a s s e m b l y   12.  The  s l i p   r i n g   member  7 0  

r e m a i n s   s t a t i o n a r y   r e l a t i v e   to  the   r o t a t i n g   p a r t s .  

L u b r i c a n t   f rom  the   l u b r i c a t i n g   f l u i d   s o u r c e   20  i s  

pumped  by  pump  24  t h r o u g h   the   s u p p l y   p i p e   28  and  t h e  

s l i p   r i n g   c o n d u i t   86  and  e n t e r s   t he   a n n u l a r   c a v i t y   71  

b e t w e e n   t h e   r o t a t i n g   o i l i n g   g l a n d   a d a p t e r   h o u s i n g   6 4  

and  t he   s l i p  r i n g   member  70.  The  o i l   f l o w s  

c i r c u m f e r e n t i a l l y   a r o u n d   the   o i l   c a v i t y   71,  i n c l u d i n g  

n o t c h   88,   in  t he   o i l i n g   g l a n d   a d a p t e r   h o u s i n g   a n d  

p a s s e s   d o w n w a r d l y   t h r o u g h   the   c o n n e c t i n g   c o n d u i t   92  

i n t o   t h e   a n n u l a r   d i s t r i b u t i o n   g r o o v e   90.  Once  t h e  

l u b r i c a n t   e n t e r s   t he   a n n u l a r   d i s t r i b u t i o n   g r o o v e   90,  i t  

f l o w s   a r o u n d   the   g r o o v e   90  and  e n t e r s   the   g a l l e y   l i n e  

38  f o r   f l o w i n g   d o w n w a r d l y   t h r o u g h   the   d r i l l   p i p e .  

T h e r e a f t e r ,   t he   l u b r i c a n t   p a s s e s   from  d r i l l   p i p e  

s e c t i o n   to   d r i l l   p i p e  s e c t i o n   a l o n g   t he   e n t i r e   l e n g t h  

of   t he   d r i l l   p i p e   16  u n t i l   i t   r e a c h e s   the   d r i l l   b i t  

a s s e m b l y   1 2 .  

R e f e r r i n g   now  to  F i g .   5,  t h e r e   is   shown  a  

s e c t i o n a l   v i ew   of  the   d r i l l   b i t   a s s e m b l y   12.  A 

d e t a i l e d   d e s c r i p t o n   of  the   s t r u c t u r e   and  o p e r a t i o n   of  a  

r e l a t e d   d r i l l   b i t   a s s e m b l y ,   w h i c h   has  the   l u b r i c a t i o n  

f l u i d   s o u r c e   fo r   the   d r i l l   b i t . i n   the  a d a p t e r   sub ,   i s  

p r o v i d e d   in  our   a f o r e m e n t i o n e d   c o - p e n d i n g   p a t e n t  
a p p l i c a t i o n ,   wh ich   is  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

B a s i c a l l y ,   in  F i g .   5,  the   d r i l l   b i t   a s s e m b l y   12  i s  

g e n e r a l l y   c o m p r i s e d   of  two  m a j o r   a s s e m b l i e s ;   an  a d a p t e r  

s u b a s s e m b l y   or  a d a p t e r   sub  102  and  a  d r i l l   b i t   104,  a s  



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

s u r f a c e   m o u n t e d .  

The  d r i l l   b i t   104  c o m p r i s e s   an  i r r e g u l a r l y   s h a p e d  

h o u s i n g   106  h a v i n g   a  f r u s t o c o n i c a l l y - s h a p e d   t h r e a d e d  

n i p p l e   108  a t   one  end  f o r   e n g a g i n g   a  c o m p l i m e n t a r y  

s i z e d   and  s h a p e d   t a p e r e d   t h r e a d e d   s o c k e t   110  of  t h e  

a d a p t e r   sub  102  t o   s e c u r e   t he   two  a s s e m b l i e s   t o g e t h e r ,  

as  shown  in  F i g .   5.  The  d r i l l   b i t   h o u s i n g   106  i s  

a d a p t e d   to  s u p p o r t   t h r e e   r o t a r y   c u t t e r s   or  c u t t i n g  

c o n e s   112  ( o n l y   one  of  w h i c h   is  shown  in  F i g .   5  f o r  

p u r p o s e s   of  c l a r i t y ) .   E a c h . o f .   t he   c u t t i n g   cones   112  i s  

j o u r n a l l e d   f o r   i n d e p e n d e n t   r o t a t i o n  b y   b e a r i n g s   1 1 4  

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

a n t i - f r i c t i o n   b e a r i n g s .   The  e x t e r i o r   s u r f a c e   of  e a c h  

of   t he   c u t t i n g   c o n e s   112  i n c l u d e s   a  p l u r a l i t y   o f  

c u t t i n g   t e e t h   116  w h i c h   a r e   e m p l o y e d   fo r   c u t t i n g   i n t o  

r o c k   and  o t h e r   h a r d   m a t e r i a l s   upon  r o t a t i o n   of  t h e  

d r i l l   b i t   a s s e m b l y   12  d u r i n g   t he   d r i l l i n g   o p e r a t i o n .  

The  a d a p t e r   sub  102  c o m p r i s e s   a  g e n e r a l l y  

c y l i n d r i c a l l y - s h a p e d   e l o n g a t e d   h o u s i n g   118  h a v i n g   a  

f r u s t o c o n i c a l l y - s h a p e d   t h r e a d e d   n i p p l e   p o r t i o n   120  a t  

t h e   end  r e m o t e   f rom  t he   d r i l l   b i t   104  f o r   e n g a g e m e n t  

w i t h   t h e  d r i l l   p i p e   16.  The  a d a p t e r   sub  h o u s i n g   1 1 8  

a l s o   i n c l u d e s   a  g e n e r a l l y   c y l i n d r i c a l l y   a x i a l   b o r e   o r  

p a s s a g e w a y   122,   w h i c h   e x t e n d s   l o n g i t u d i n a l l y   t h r o u g h  

t h e   c e n t e r   of   t h e   h o u s i n g   118  f rom  end  to  end.   D u r i n g  

t h e  d r i l l i n g   o p e r a t i o n ,   t h e   b o r e  1 2 2   r e c e i v e s  

p r e s s u r i z e d   f l u i d   or  a i r   f rom  t he   c e n t r a l   c o n d u i t   3 6  

w i t h i n   t h e   d r i l l   p i p e   16.  The  p r e s s u r i z e d   a i r   e n t e r s   a  

p l e n u m   c h a m b e r   124  w i t h i n   t h e   p a s s a g e w a y   122.  The  a i r  

f l o w i n g   t h r o u g h   p l e n u m   c h a m b e r   124  i s   d i v i d e d   i n t o  

t h r e e   p r i m a r y   f l o w s ,   in  a  m a n n e r   s i m i l a r   to  t h a t  

d e s c r i b e d   in  the   a f o r e m e n t i o n e d   c o - p e n d i n g   p a t e n t  



a p p l i c a t i o n .   A  f i r s t   f l o w   of  p r e s s u r i z e d   a i r   i s  

d i r e c t e d   d o w n w a r d l y   from  the   chamber   124  ( t o w a r d   t h e  

r i g h t   on  F i g .   5)  t h r o u g h   a  r e s t r i c t i o n   i n t o   a  d r i l l   b i t  

c o n d u i t   126  and  is   d i s c h a r g e d   t h e r e f r o m   b e t w e e n   t h e  

c u t t i n g   c o n e s   112  f o r   i m p i n g e m e n t   upon  the   m a t e r i a l  

b e i n g   d r i l l e d .   The  p u r p o s e   of  the   f i r s t   a i r   f low  is  t o  

c o o l   t he   s u r f a c e   of  t he   c u t t i n g   c o n e s   112  and  to  s e r v e  

as  a  c i r c u l a t i n g   medium  to  p i c k   up  and  e x h a u s t   o r  

remove  d u s t   and  m a t e r i a l   c u t t i n g s   f rom  t he   d r i l l   h o l e  

in  t he   v i c i n i t y   of  t he   c u t t i n g   cones   112 .   The  f o r c e   o f  

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

d u s t   u p w a r d l y   p a s t   t he   c u t t i n g   cones   112  and  a r o u n d   t h e  

o u t e r   s u r f a c e   o f   t h e   d r i l l   b i t   a s s e m b l y   1 2 .  

The  s e c o n d   f l o w   of  p r e s s u r i z e d   a i r   f rom  c h a m b e r  

124  is  d i r e c t e d   t h r o u g h   t h r e e   g e n e r a l l y   c i r c u l a r  

o p e n i n g s   128  d i s p o s e d   g e n e r a l l y   e q u i d i s t a n t l y   from  e a c h  

o t h e r   a r o u n d   t h e   c i r c u m f e r e n c e   of  t he   p l e n u m   c h a m b e r  

124  ( o n l y   one  of  w h i c h   is  shown  on  F i g .   5 ) .   T h e  

o p e n i n g s   128  e x t e n d   r a d i a l l y   o u t w a r d l y   and  s l i g h t l y  

d o w n w a r d l y   ( t o   t he   r i g h t   in  F i g .   5)  t h r o u g h   the   a d a p t e r  

sub  h o u s i n g   118  to  form  g e n e r a l l y   c y l i n d r i c a l   c o n d u i t s  

130.  The  c o n d u i t s   130  p r o v i d e   f l u i d  o r   a i r  

c o m m u n i c a t i o n   b e t w e e n   the   p l e n u m   c h a m b e r   124  and  t h r e e  

c o r r e s p o n d i n g   j e t   n o z z l e   a s s e m b l i e s   132.   The  j e t  

n o z z l e   a s s e m b l i e s   132  ( o n l y   one  n o z z l e   a s s e m b l y   i s  

shown  on  F i g .   5  f o r   c l a r i t y )   a re   moun ted   on  the   o u t e r  

s u r f a c e   of  t he   a d a p t e r   sub  h o u s i n g   118  and  a r e   o r i e n t e d  

w i t h   t h e i r   n o z z l e   o r i f i c e s   p o i n t i n g   t o w a r d   the   u p p e r  
end  of  t he   d r i l l   b i t   a s s e m b l y   12  ( t o w a r d   t h e   l e f t   a s  
v i e w e d   in  F i g .   5)  to   d i r e c t   a i r   u p w a r d l y .   D u r i n g   t h e  

d r i l l i n g   o p e r a t i o n ,   a i r   f rom  the  p l e n u m   c h a m b e r   124  i s  

d i r e c t e d   t h r o u g h   the   c o n d u i t s   130  and  ou t   of  j e t   n o z z l e  

a s s e m b l i e s   132  t o w a r d   the   u p p e r   end  of  t he   d r i l l   b i t  



a s s e m b l y   12  as  a  s c a v e n g i n g   f l o w   of  a i r   to  p i c k   up  o r  .  

c o m b i n e   w i t h   t he   a b o v e - d e s c r i b e d   f i r s t   a i r   f l ow  f o r  

f u r t h e r   c o n v e y i n g   t h e   d u s t   and  c u t t i n g s   r e m o v e d   f r o m  

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

t h e   d r i l l   h o l e .  

The  t h i r d   f l o w   of  p r e s s u r i z e d   a i r   from  the   p l e n u m  

c h a m b e r   124  is   m i x e d   w i t h   t h e   i n c o m i n g   l u b r i c a n t   in  a  

m a n n e r   as  d e s c r i b e d   h e r e i n a f t e r .   As  p r e v i o u s l y  

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

38  in   t he   v a r i o u s   s e c t i o n s   of  the   d r i l l   p i p e   16  u n t i l  

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

g r o o v e   58  on  t h e   s e c t i o n   of  d r i l l   p i p e   16  w h i c h   i s  

c o u p l e d   to  t h e   d r i l l   b i t   a s s e m b l y   12,  as  shown  in  F i g .  

5.  T h e r e a f t e r ,   l u b r i c a n t   f l o w s   a r o u n d - t h e   a n n u l a r  

d i s t r i b u t i o n   g r o o v e   58  and  i n t o   t h r e e   a d a p t e r   s u b  

d i s t r i b u t i o n   c o n d u i t s   134  ( o n l y   one  of  wh ich   a re   s h o w n  

on  F i g .   5 ) ,   w h i c h   a r e   g e n e r a l l y   e q u a l l y   s p a c e d   a r o u n d  

t h e   a d a p t e r   sub  h o u s i n g   118  and  e x t e n d   g e n e r a l l y  

a x i a l l y   t h e r e t h r o u g h   as  shown .   Each  c o n d u i t   1 3 4  

e x t e n d s   g e n e r a l l y   a x i a l l y   a l o n g   the   a d a p t e r   sub  h o u s i n g  

118  u n t i l   i t   i n t e r s e c t s   w i t h   a  s e c o n d   c o n d u i t   means   1 4 0 ,  

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

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

b e c o m e   a p p a r e n t .   A  m e t e r i n g   m e a n s ,   fo r   e x a m p l e ,   a  f l o w  

r e s t r i c t e r   136,   may  be  p l a c e d   w i t h i n   each   c o n d u i t   134  

in  o r d e r   to  p r o v i d e   a  c o n t r o l l e d   f l ow  of  l u b r i c a n t   i n t o  

t h e   a d a p t e r   sub  h o u s i n g   118.   The  r e s t r i c t i o n   136  may  
be  v a r i a b l e   in  s i z e   to  p r o v i d e   fo r   d i f f e r e i n g   l u b r i c a n t  

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

b i t   a s s e m b l y   1 2 .  

Upon  r e a c h i n g   t h e   l o w e r   end  of  the   a d a p t e r   s u b  

h o u s i n g   118  ( t h e   r i g h t   end  as  v i e w e d   on  F i g .   5 ) , . t h e  

a i r   and  l u b r i c a n t   e n t e r s   an  a n n u l a r   c o n d u i t   or  g r o o v e  



138,  w h i c h   is   f o r m e d   in  t he   d r i l l   b i t   h o u s i n g   106  t o '  

p r o v i d e   a  l u b r i c a n t   r e s e r v o i r   b e t w e e n   the   a d a p t e r   s u b  

and  d r i l l   b i t .   The  g r o o v e   or  l u b r i c a n t   r e s e r v o i r   1 3 8  

is   d i v i d e d   by  s u i t a b l e   p a r t i t i o n   means  139  (as  shown  i n  

F i g .   6)  i n t o   t h r e e   a r c u a t e   r e s e r v o i r   s e g m e n t s   1 3 8 a ,  

138b  and  1 3 8 c .   Each  of  the   r e s e r v o i r   s e g m e n t s   1 3 8 a ,  

138b,   and  138c  p r o v i d e s   an  i n d i v i d u a l   s u p p l y   o f  

l u b r i c a n t   and  a i r   fo r   each   of  the  i n d i v i d u a l   c u t t i n g  

c o n e s   1 1 2 .  

A  g e n e r a l l y   c y l i n d r i c a l   d i s t r i b u t i o n   c o n d u i t   1 4 2  

in  t h e   d r i l l   b i t   h o u s i n g   106  is  p r o v i d e d   f o r   f l u i d  

c o m m u n i c a t i o n   b e t w e e n   the   r e s e r v o i r   s e g m e n t   138a  a n d  

t h e   c u t t i n g   cone  b e a r i n g s   114,  so  t h a t   t he   l u b r i c a n t  

and  a i r   m i x t u r e   may  f low  from  the   r e s e r v o i r   1 3 8 a ,  

t h r o u g h   t h e   d r i l l   b i t   d i s t r i b u t i o n   c o n d u i t   142  and  i n t o  

c o n t a c t   w i t h   the   c u t t i n g   cone  b e a r i n g s   114  f o r  

l u b r i c a t i o n   and  c o o l i n g   t h e r e o f .   A  d i f f e r e n t   d r i l l   b i t  

d i s t r i b u t i o n   c o n d u i t ,   such  as  d i s t r i b u t i o n   c o n d u i t   1 4 2  

as  shown  in  F i g .   5,  is  g e n e r a l l y   in  r e g i s t r y   w i t h  

c o n d u i t   means  140  by  means  of  one  of  the   r e s e r v o i r  

s e g m e n t s   138a ,   138b  or  138c,   to  p r o v i d e   l u b r i c a t i o n   t o  

each   of  t h e   t h r e e   c u t t i n g   c o n e s ,   such  as  shown  f o r  

c u t t i n g   cone   112  in  F i g .   5 .  

D u r i n g   the   d r i l l i n g   o p e r a t i o n ,   i t   is  s o m e t i m e s  

n e c e s s a r y   to   i n s e r t   w a t e r   or  some  o t h e r   w e t t i n g   a g e n t  
i n t o   t he   a i r   f l o w i n g   p a s s i n g   t h r o u g h   the  d r i l l   p i p e   16  

and  i n t o   t h e   p l e n u m   c h a m b e r   124,  and  h e n c e   t h r o u g h   t h e  

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

d r i l l i n g   o p e r a t i o n .   The  i n s e r t i o n   of  w; i t e r   i n t o   t h e  

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

v i a   c o n d u i t   142  may  c a u s e   c o r r o s i o n   or  p r e m a t u r e   w e a r  

of  t he   c u t t i n g   cone  b e a r i n g s   114.   As  shown  on  F i g .   5 ,  

a i r   f rom  t he   p l e n u m   c h a m b e r   124  e n t e r s   t he   c o n d u i t  



means   140  t h r o u g h   a  d e f l e c t o r   p o r t   144,  wh ich   i s  

p o s i t i o n e d   and  o r i e n t e d   in  such   a  m a n n e r   t h a t   the   f l o w  

of  a i r   mus t   u n d e r g o   a  110*  c h a n g e   of  d i r e c t i o n   p r i o r   t o  

e n t r y   i n t o   p o r t   144 .   Thus ,   the   a i r   f rom  chamber   1 2 4  

mus t   c h a n g e   f l o w   d i r e c t i o n   b e f o r e   e n t e r i n g   the   c o n d u i t  

140  a t   t he   e n t r y   p o r t   144 .   In  t h i s   m a n n e r ,   any  w a t e r  

or  o t h e r   w e t t i n g   a g e n t   in  t he   a i r   is  e f f e c t i v e l y  

s e p a r a t e d   f rom  t h e   a i r   when  the   a i r   c h a n g e s   f l o w  

d i r e c t i o n   to  mix  w i t h   t he   l u b r i c a n t   and  e n t e r   c o n d u i t  

140.   T h u s ,   t h e   l u b r i c a n t   and  a i r   m i x t u r e   f l o w i n g  

t h r o u g h   t h e   c o n d u i t   140  f o r   t he   e v e n t u a l   c o o l i n g   a n d  

l u b r i c a t i o n   of   t h e   c u t t i n g   cone  b e a r i n g s   114  r e m a i n s  

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

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

of   t h e   d r i l l   p i p e .   I t   s h o u l d   a l s o   be  a p p a r e n t   t h a t   t h e  

p r e s s u r i z e d   a i r   e n t e r i n g   p o r t   144  p r e v e n t s   o i l   f r o m  

f l o w i n g   o u t   a i r   e n t r y   p o r t   144  i n t o   t h e   p l e n u m   c h a m b e r  

1 2 4 .  

A l t e r n a t e   E m b o d i m e n t  

R e f e r r i n g   now  to  F i g s .   7  and  8,  t h e r e   is   shown  a n  

a l t e r n a t e   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   The  

a l t e r n a t e   e m b o d i m e n t ,   as  shown  on  F i g s .  7   and  8,  i s  

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

e m b o d i m e n t   w i t h   t h e   e x c e p t i o n   of  c e r t a i n  

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

of   p r e s s u r i z e d   a i r   w i t h   t he   l u b r i c a n t   p r i o r   to  t h e  

i n t r o d u c t i o n   of  t h e   l u b r i c a n t   i n t o   t he   l u b r i c a n t   g a l l e y  

l i n e   or  c o n d u i t   means   in  the   d r i l l   p i p e .   In  t h i s  

m a n n e r ,   t he   l u b r i c a n t   and  a i r   a r e   m i x e d   on  t h e   s u r f a c e ,  

r a t h e r   t h a n   b e i n g   mixed   u n d e r g r o u n d   w i t h i n   t h e   a d a p t e r  

sub  as  d e s c r i b e d   a b o v e .   In  o r d e r   to  f a c i l i t a t e   t h e  

r e a d i n g   and  u n d e r s t a n d i n g   of  the   d e s c r i p t i o n   of  t h e  



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

i d e n t i f y   t he   v a r i o u s   c o m p o n e n t s   w i l l   be  the   same  a s  

t h o s e   u s e d   to  i d e n t i f y   the   e q u i v a l e n t   c o m p o n e n t   in  t h e  

a b o v e - d e s c r i b e d   e m b o d i m e n t   but   w i t h   the   a d d i t i o n   o f  

p r i m e s   ( ' )   t h e r e t o .   F u r t h e r m o r e ,   in  v iew  of  t h e  

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

w h i c h   a r e   t h e   same  or  s u b s t a n t i a l l y   t h e   same  as  t h o s e  

d e s c r i b e d   a b o v e   w i l l   not  be  d e s c r i b e d   in  d e t a i l   a g a i n  

h e r e i n a f t e r .  

R e f e r r i n g   now  to  F i g .   7,  t h e r e   is  shown  a  

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

t h e   a p p a r a t u s   g e n e r a l l y   d e s i g n a t e d   10 '   f o r   p r o v i d i n g   a  

f l o w   of  l u b r i c a t i n g   f l u i d   and  p r e s s u r i z e d   a i r   to  a  

d r i l l   b i t   a s s e m b l y   12'   s u p p o r t e d   in  an  u n d e r g r o u n d  

f o r m a t i o n   14'  by  a  s u r f a c e - m o u n t e d   d e r r i c k   18'  and  a  

r o t a t a b l e   d r i l l   p i p e   1 6 ' .   As  in  the   a b o v e - d e s c r i b e d  

e m b o d i m e n t ,   pump  means   24'  is  e m p l o y e d   f o r   p r o v i d i n g   a  

f l o w   of  l u b r i c a n t   from  a  l u b r i c a t i n g   f l u i d   s o u r c e   2 0 '  

to  an  o i l i n g   g l a n d   a d a p t e r  2 3 '   t h r o u g h   a  s u p p l y   p i p e  
2 8 ' .   H o w e v e r ,   u n l i k e   the  a b o v e - d e s c r i b e d   e m b o d i m e n t ,  

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

a i r   s o u r c e   2 1 ' ,   f o r   e x a m p l e ,   an  a i r   c o m p r e s s o r ,   w h i c h  

is  c o n n e c t e d   v i a   a  s u i t a b l e   c o n n e c t i n g   c o n d u i t   or  p i p e  

29'  to   t he   s u p p l y   p ipe   2 8 ' .   In  t h i s   m a n n e r ,   t h e  

p r e s s u r i z e d   a i r   f rom  the   p r e s s u r i z e d   a i r   s o u r c e   21'  i s  

i n t r o d u c e d   i n t o   the   o i l i n g   g l a n d   a d a p t e r   23'   a l o n g   w i t h  

the   l u b r i c a n t .   T h e r e a f t e r ,   the   m i x t u r e   of  a i r   a n d  

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

( 1 6 a ' ,   1 6 b ' ,   e t c . )   of  the   d r i l l   p i p e   16'  t h r o u g h   i t s  

g a l l e y   l i n e   in  t he   same  manner   as  is   s e t   f o r t h   i n  

d e t a i l   in  c o n n e c t i o n   w i t h   the  a b o v e - d e s c r i b e d  

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



R e f e r r i n g   now  to  F i g .   8,  t h e r e   is   shown  a  

s e c t i o n a l   v i ew   of  t he   d r i l l   b i t   a s s e m b l y   12'   of  t h e  

a l t e r n a t e   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   As  w i t h  

t h e   a b o v e - d e s c r i b e d   d r i l l   b i t   a s s e m b l y ,   d r i l l   b i t  

a s s e m b l y   12'  is  g e n e r a l l y   c o m p r i s e d   of  two  m a j o r  

a s s e m b l i e s ;   an  a d a p t e r   sub  a s s e m b l y   or  a d a p t e r   sub  1 0 2 '  

and  a  d r i l l   b i t   1 0 4 ' .   The  d r i l l   b i t   104'   i s  

s u b s t a n t i a l l y   the   same  as  t he   a b o v e - d e s c r i b e d   d r i l l   b i t  

104  e x c e p t   t h a t   e a c h   of   t h e   t h r e e   d i s t r i b u t i o n   c o n d u i t s  

142 '   ( o n l y   one  of  w h i c h   is  shown)  w i t h i n   t he   d r i l l   b i t  

h o u s i n g   106 '   i n c l u d e s   an  a d d i t i o n a l   c h e c k   v a l v e   1 4 3 '  

( o n l y   one  of  w h i c h   is  shown)   w h i c h   is   not   p r e s e n t   i n  

t h e   a b o v e - d e s c r i b e d   e m b o d i m e n t .   In  a d d i t i o n ,   t he   t h r e e  

e q u a l l y   s p a c e d   c o n n e c t i n g   c o n d u i t s   1 4 0 '   ( o n l y   one  o f  

w h i c h   is   shown)   e x t e n d   d i r e c t l y   b e t w e e n   t he   f l o w  

r e s t r i c t o r s   136 '   ( o n l y   one  of  which   is  shown)  and  t h e  

a n n u l a r   c o n d u i t   or  g r o o v e   138 '   and  the   a i r   e n t r y   p o r t  

144  in   F i g .   5  i s   e l i m i n a t e d .   In  the  a r r a n g e m e n t   o f  

F i g .   8,  t h e   l u b r i c a n t   and  a i r   m i x t u r e   f l o w i n g   down  t h e  

d r i l l   p i p e   g a l l e y   l i n e   38'   p a s s e s   t h r o u g h   the   f l o w  

r e s t r i c t o r   136 '   d i r e c t l y   a l o n g   the   c o n n e c t i n g   c o n d u i t s  

1 4 0 ' ,   a r o u n d   the   a n n u l a r   g r o o v e   1 3 8 ' ,   t h r o u g h   the   c h e c k  

v a l v e s '  1 4 3 '   and  d i r e c t l y   i n t o   the   c u t t i n g   cone  b e a r i n g s  

114 '   by  way  of  the   d i s t r i b u t i o n   c o n d u i t s   1 4 2 ' .  

As  l o n g   as  t he   l u b r i c a n t   and  a i r   m i x t u r e   i s  

f l o w i n g   u n d e r   p r e s s u r e   to  t he   c u t t i n g   cone  b e a r i n g s  

1 1 4 ' ,   t h e   c h e c k   v a l v e s   143 '   r e m a i n s   o p e n .   H o w e v e r ,  

o n c e   t h e   f l o w   of  t he   p r e s s u r i z e d   a i r / l u b r i c a n t   m i x t u r e  

c e a s e s ,   t he   c h e c k   v a l v e s   143 '   c l o s e s   to  p r e v e n t   a n y  

w a t e r ,   mud  or  t he   l i k e ,   w h i c h   may  s e e p  i n t o   t he   s p a c e  

b e t w e e n   t h e   c u t t i n g   c o n e s   112 '   and  t he   s u p p o r t i n g   b i t  

h o u s i n g   1 0 6 ' ,   f rom  b a c k i n g   up  t h r o u g h   the  d i s t r i b u t i o n  

c o n d u i t s   142 '   and  i n t o   t h e   a d a p t e r   sub  r e s e r v o i r   1 3 8 '  



and  c o n d u i t   1 4 0 ' .  

The  o p e r a t i o n   of  the   a l t e r n a t e   e m b o d i m e n t   i s  

s u b s t a n t i a l l y   t he   same  as  t h a t   of  the   a b o v e - d e s c r i b e d  

e m b o d i m e n t .   P r e s s u r i z e d   a i r   s t i l l   f l o w s   down  t h e  

c e n t r a l   c o n d u i t   w i t h i n   t he   d r i l l   p i p e   16'  and  e n t e r s  

t he   p l e n u m   c h a m b e r   1 2 4 ' .   T h e r e a f t e r ,   t he   a i r   i s  

d i v i d e d   i n t o   o n l y   two  f l o w s   (as  o p p o s e d   to  t h r e e   f l o w s  

in  t he   F i g .   5  e m b o d i m e n t ) ,   the   f i r s t   f l o w   p a s s i n g  

d o w n w a r d l y   t h r o u g h   c o n d u i t   126'   fo r   d i s c h a r g e   b e t w e e n  

t h e   c u t t i n g   c o n e s   112 '   and  the  s econd   f l o w   p a s s i n g  

i n t o   p o r t   128 '   and  c o n d u i t   130 '   f o r   d i s c h a r g e   t h r o u g h  

j e t   n o z z l e   a s s e m b l i e s   1 3 2 ' .   U n l i k e   the   a b o v e - d e s c r i b e d  

p r e f e r r e d   e m b o d i m e n t ,   t h e r e   is  no  need  to  h a v e   a  t h i r d  

f l o w   of  p r e s s u r i z e d   a i r   from  the  p l e n u m   c h a m b e r   1 2 4 ' ,  

s i n c e ,   as  d e s c r i b e d   a b o v e ,   p r e s s u r i z e d   a i r   has   a l r e a d y  

b e e n   mixed   w i t h   the   l u b r i c a n t   at  the   s u r f a c e   l e v e l .  

From  the   f o r e g o i n g   d e s c r i p t i o n ,   i t   can  be  s e e n  

t h a t   the   p r e s e n t   i n v e n t i o n   p r o v i d e s   an  i m p r o v e d   m e t h o d  

and  a p p a r a t u s   f o r   l u b r i c a t i n g   d r i l l   b i t s   of  t he   t y p e  

h a v i n g   a  p l u r a l i t y   of  b e a r i n g - m o u n t e d   r o t a r y   c u t t i n g  

c o n e s .   I t   w i l l   be  r e c o g n i z e d   by  t h o s e   s k i l l e d   in  t h e  

a r t   t h a t   c h a n g e s   may  be  made  to  the  a b o v e - d e s c r i b e d  

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

c o n c e p t s   d i s c l o s e d   h e r e i n .   I t   is  u n d e r s t o o d ,  

t h e r e f o r e ,   t h a t   t h i s   i n v e n t i o n   is  not   l i m i t e d   to  t h e  

p a r t i c u l a r  e m b o d i m e n t s   d i s c l o s e d ,   bu t   i t   is  i n t e n d e d   t o  

c o v e r   a l l   m o d i f i c a t i o n s   wh ich   a re   w i t h i n   t he   s c o p e   of  t h e  

i n v e n t i o n   as  d e f i n e d   by  the   a p p e n d e d   c l a i m s .  



1.  An  a p p a r a t u s   f o r   p r o v i d i n g   a  f l o w   of  l u b r i c a t i n g  
f l u i d   f rom  a  s u r f a c e - m o u n t e d   l u b r i c a t i n g   f l u i d   s o u r c e  

(20 ,   2 0 ' )   t h r o u g h   a  r o t a t a b l e   d r i l l   p i p e   (16,   1 6 ' )   t o  

t h e   r o t a r y   c u t t i n g   c o n e s   of  a  r o t a r y   d r i l l   b i t   (12,  1 2 ' )  

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

i n   t h a t   a  pump  means   (24,   2 4 ' )   i s   p r o v i d e d   f o r   g e n e r a t i n g  

a  f l o w   of  l u b r i c a t i n g   f l u i d   from  t he   l u b r i c a t i n g   f l u i d  

s o u r c e   (20 ,   2 0 ' )   to   t h e   d r i l l   p i p e   (16 ,   1 6 ' ) ,   a  d r i l l  

p i p e   c o n d u i t   means   (38 ,   3 8 ' )   e x t e n d s   a l o n g   the   d r i l l  

p i p e   (16 ,   1 6 ' )   f o r   r e c e i v i n g   t h e   f l o w   of  l u b r i c a t i n g  

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

t h e  d r i l l   b i t   (12 ,   1 2 ' ) ;   and  a  d i s t r i b u t i o n   c o n d u i t   m e a n s  

( 1 3 8 ,   142:  1 3 8 ' ,   1 4 2 ' )   e x t e n d s   from  t h e   d r i l l   p i p e   c o n d u i t  

means   (38 ,   3 8 ! )   to  t h e   c u t t i n g   c o n e s   ( 1 1 2 ,   1 1 2 ' )   f o r  

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

p i p e   c o n d u i t   means   (38 ,   3 8 ' )   and  f o r   d i r e c t i n g   the   l u b r i -  

c a t i n g   f l u i d   f l o w   to  t he   c u t t i n g   c o n e s   f o r   l u b r i c a t i o n  

t h e r e o f .  

2.  The  a p p a r a t u s   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r -  

i s e d   in   t h a t   t h e   pump  means  (20,   2 0 ' )   i n c l u d e s   a  l u b r i c a t -  

i n g   f l u i d   pump  h a v i n g   an  i n t a k e   s i d e   and  an  o u t p u t   s i d e ,  

f i r s t   l u b r i c a n t   c o n d u i t   means  (26,   2 6 ' )   p r o v i d i n g   f l u i d  

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

t h e   i n t a k e   s i d e   of  t h e   pump;  and  s e c o n d   l u b r i c a n t   c o n d u i t  

means   (28 ,   2 8 ' )   p r o v i d i n g   f l u i d   c o m m u n i c a t i o n   b e t w e e n  

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

m e a n s .  

3.  The  a p p a r a t u s   as  c l a i m e d   in   c l a i m   1  or   c l a i m  

2,  c h a r a c t e r i s e d   in   t h a t   the   pump  means   (20,   2 0 ' )   f u r t h e r  

i n c l u a e s   c o n t r o l   means   (30 ,   3 0 ' )   f o r   c y c l i n g   t he   pump 

means   (20 ,   2 0 ' )   on  and  o f f   a t   p r e d e t e r m i n e d   t i m e   i n t e r v a l s .  

4.  The  a p p a r a t u s   as  c l a i m e d   in   c l a i m   3,  c h a r a c t e r -  

i s e d   in   t h a t   c o n t r o l   means  (30,   3 0 ' )   i s   a d j u s t a b l e   t o  



v a r y   the   on  and  o f f   t ime   i n t e r v a l s   d e p e n d i n g   upon  t h e  

o p e r a t i n g   c h a r a c t e r i s t i c s   of  t he   d r i l l   b i t   a n d / o r   t h e  

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

5.  The  a p p a r a t u s   as  c l a i m e d   in   any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   in   t h a t  t h e   d r i l l   p i p e   c o n d u i t   means  ( 3 8 ,  

3 8 ' )   c o m p r i s e s   a  g a l l e y   l i n e   w i t h i n   the   d r i l l   p i p e   w a l l  

(40)  e x t e n d i n g   t he   l e n g t h   of  t h e   d r i l l   p i p e   (16 ,   1 6 ' ) .  

6.  The  a p p a r a t u s   as  c l a i m e d   in   c l a i m   5,  c h a r a c t e r -  

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

p i p e   s e c t i o n s   ( 1 6 a ,   16b)  i n t e r c o n n e c t e d   end  to  end ,   e a c h  

p i p e   s e c t i o n   h a v i n g   a  g a l l e y   l i n e   (38)  w i t h i n   t he   d r i l l  

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

means  (50)   a t   one  end  of  t h e  g a l l e y   l i n e   to  p r e v e n t   t h e  

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

is  no t   o p e r a t i o n a l .   1 

7.  The  a p p a r a t u s   as  c l a i m e d   in   any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   in   t h a t   the   d r i l l   p i p e   c o n d u i t   means  ( 3 8 )  

f u r t h e r   i n c l u d e s   o i l i n g   g l a n d   a d a p t e r   means  (23)   f o r  

r e c e i v i n g   the   f l o w   of  l u b r i c a t i n g   f l u i d   from  the   l u b r i c a t -  

ing  f l u i d   s o u r c e   (20)  and  f o r   d i r e c t i n g   the   l u b r i c a t i n g  
f l u i d   f l o w   a l o n g   t he   d r i l l   p i p e   c o n d u i t   means  ( 3 8 ) .  

8.  The  a p p a r a t u s   as  c l a i m e d   in   c l a i m   7,  c h a r a c t e r -  

i s e d   in   t h a t   the   o i l i n g   g l a n d   a d a p t e r   means  (23)   c o m p r i s e s  

a  g e n e r a l l y   a n n u l a r   a d a p t e r   h o u s i n g   (64)  h a v i n g   a  f i r s t  

a x i a l   end  (64a)   c o u p l e d   to  t he   d r i l l   p i p e   (16)  f o r   r o t a -  

t i o n   t h e r e w i t h ;   an  a n n u l a r   s l i p   r i n g   member  (70)   s p a c e d  
from  at   l e a s t   a  p o r t i o n   of  t he   a d a p t e r   h o u s i n g   ( 6 4 ) ,  

means  d e f i n i n g   an  a n n u l a r   c a v i t y   (88)   in  the   o i l i n g   g l a n d  

a d a p t e r   means  ( 6 4 ) , s a i d   s l i p   r i n g   member  (70)  i n c l u d i n g  

means  (28)  f o r   r e c e i v i n g   the   f l o w   of  l u b r i c a t i n g   f l u i d  

a n d   f o r   d i r e c t i n g   the   f l u i d   i n t o  t h e   a n n u l a r   c a v i t y   ( 8 8 ) ;  
and  c o n n e c t i n g   means  (92)  b e t w e e n   the   a n n u l a r   c a v i t y  
(88)  and  the   d r i l l   p ipe   c o n d u i t   means   (38)  f o r   d i r e c t i n g  



t he   f l ow  of  l u b r i c a t i n g   f l u i d   f rom  t h e   a n n u l a r   c a v i t y  

(88)  to  t h e   d r i l l   p i p e   c o n d u i t   means  ( 3 8 ) .  

9.  The  a p p a r a t u s   as  c l a i m e d   in   any  p r e c e d i n g   c l a i m ,  

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

p r o v i d e d   t o g e t h e r   w i t h   means  f o r   p r o v i d i n g   a  f low  o f  

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

m e a n s .  

10.  A  m e t h o d   f o r   p r o v i d i n g   a  f l o w   of  l u b r i c a t i n g  

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

(20 ,   2 0 ' )   t h r o u g h   a  r o t a t a b l e   d r i l l   p i p e   (16,   1 6 ' )   t o  

r o t a r y   c u t t i n g   c o n e s   o f   a  r o t a r y   d r i l l   b i t   (12,  1 2 ' )  

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

in   t h a t   a  f l o w   of   l u b r i c a t i n g   f l u i d   i s   pumped  from  t h e  

l u b r i c a t i n g   f l u i d   s o u r c e   (20,   2 0 ' )   to  t he   d r i l l   p i p e  

(16 ,   1 6 ' ) , t h e   l u b r i c a t i n g   f l u i d   i s   d i r e c t e d   t h r o u g h   a  

d r i l l   p i p e   c o n d u i t   means   (38 ,   3 8 ' )   e x t e n d i n g   a l o n g   t h e  

l e n g t h   of   t h e   d r i l l   p i p e ;   and  in   t h a t   t h e   l u b r i c a t i n g  

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

(138 :   1 3 8 ' :   142:   1 4 2 ' )   a t   t he   d r i l l   b i t   (104 ,   1 0 4 ' )   t o  

t h e   r o t a r y   c u t t i n g   c o n e s   (112 ,   1 1 2 ' )   of  t he   d r i l l   b i t  

f o r   t he   l u b r i c a t i o n   of  t he   c u t t i n g   c o n e s .  

11.  The  m e t h o d   as  c l a i m e d   in   c l a i m   10,  c h a r a c t e r i s e d  

in   t h a t   a  f l o w   of   p r e s s u r i z e d   a i r   i s   i n t r o d u c e d   i n t o  

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

12.  The  m e t h o d   as  c l a i m e d   in   c l a i m   11,  c h a r a c t e r i s e d  

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

d i s t r i b u t i o n   c o n d u i t   means  (140 ,   1 4 2 ) .  

13.  The  m e t h o d   as  c l a i m e d   in   c l a i m   11,  c h a r a c t e r i s e d  

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

t h e   l u b r i c a n t   e n t e r s   t he   d r i l l   p i p e   c o n d u i t   means  ( 3 8 ' ) .  
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