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@  Stabilising  tool. 
O   A  stabiliser  tool  for  connection  in  a  drill  string  having  a 
fluted  stabilising  portion  comprising  a  body  part  (16)  integral 
with  the  shank  (10)  of  the  tool  and  a  leading  end  sleeve  part 
or  cap  (18)  removably  secured  to  the  shank.  The  cap  (18)  can 
readily  by  replaced  when  worn.  The  tool  may  be  suppled  as  a 
set  including  different  interchangeable  caps  having  for 
example,  spiral  flutes  (22)  for  normal  stabilising  operation,  or 
straight  flutes  to  enable  the  tool  to  be  used  as  a  reamer  when 
drilling  rough  and  abrasive  rock  formations. 



T h i s   i n v e n t i o n   r e l a t e s   to  rock   d r i l l i n g   and  m o r e  

p a r t i c u l a r l y ,   to  a  s t a b i l i s i n g   t o o l   for   c o n n e c t i o n   in  a 

d r i l l   s t r i n g   b e h i n d   a  d r i l l i n g   c o l l a r   c a r r y i n g   a  d r i l l   b i t .  

Such  s t a b i l i s i n g   t o o l s   which   a re   t y p i c a l l y   6  -   8 f t .  

in  l e n g t h ,   a re   e x p e n s i v e   b o t h   to  m a n u f a c t u r e   and  r e f u r b i s h ,  

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

t e n d s   to  l e a v e   d e b r i s   w h i c h   c a n n o t   be  b r o k e n   down  a n d  

t r a n s p o r t e d   p a s t   t he   s t a b i l i s e r   w i th   t h e  r e s u l t   t h a t   t h e  

s t a b i l i s e r   t e n d s   to  wear   b a d l y .   When  t h i s   o c c u r s   the  s t r i n g  

has  to  be  r e t r a c t e d   and  b r o k e n   down  a n d  t h e   u s u a l   s p i r a l  

s t a b i l i s e r   r e p l a c e d   by  a  s p e c i a l   r o l l e r - r e a m e r   t o o l   in  o r d e r  

to  ream  t he   bo re   b e f o r e   d r i l l i n g   can   c o n t i n u e .  

Also   when  d r i l l i n g   a t   an  a n g l e   ( r e f e r r e d   to  as  d i r e c t i o n a l  

d r i l l i n g ) ,   as  is  o f t e n   t h e   c a s e   from  an  o i l   r i g ,   t he   p r e c i s e  

l o c a t i o n   of  the   d r i l l   b i t   n e e d s   to  be  m o n i t o r e d .   To  do  

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

i n t o   the   s t a b i l i s e r   and  so  as  to  a v o i d   i n t e r f e r e n c e   w i t h  

r e a d i n g s   t a k e n ,   a  s t a b i l i s e r   of  n o n - m a g n e t i c   m a t e r i a l   m u s t  

be  u s e d .   For  n o r m a l   d r i l l i n g  a   c h e a p e r   s t e e l   s t a b i l i s e r  

is  u s e d .  

At  the   p r e s e n t   t i m e ,   t h e r e f o r e ,   i t   i s   n e c e s s a r y   t o  

n a i n t a i n   on  the   r i g   a  s t o c k   not   only   of  s p i r a l l y   and  s t r a i g h t -  

f l u t e d   s t a b i l i s e r s   b u t   a l s o   bo th   v a r i e t i e s   o f   s t a b i l i s e r s  

in  m a g n e t i c   and  n o n - m a g n e t i c   m a t e r i a l ,   s i n c e   to  use  o n l y  

n o n - m a g n e t i c   s t a b i l i s e r s   i s   p r o h i b i t i v e l y   e x p e n s i v e .  

A n o t h e r   p r o b l e m   w h i c h   is  p a r t i c u l a r l y   a c u t e   f o r   n o n -  



m a g n e t i c   s t a b i l i s e r s   is   t h a t   t h e   n o n - m a g n e t i c   m a t e r i a l s  

r e q u i r e   to  be  w o r k e d   a t   low  t e m p e r a t u r e s .   R e p e a t e d  

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

the   a p p l i c a t i o n   of  i n t e n s e   l o c a l i s e d   h e a t ,   t e n d s   to  w e a k e n  

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

U . S .   3  642  079 ,   U .S .   3  933  395  and  G B - A - 2 1 3 3 0 5 9 ,   a l l  

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

p o r t i o n   i s   r e m o v a b l y   s e c u r e d   to  t he   s h a n k .   Such  s t a b i l i s e r s  

are   n o t   h o w e v e r ,   w i d e l y   u s e d   in  p r a c t i c e .   In  the   c a s e   o f  

U.S.   3  933  395,   t he   s t a b i l i s e r   p o r t i o n   is   f o r m e d   in  t w o  

p a r t s   w h i c h   a re   s e c u r e d   on  t he   s h a n k   by  t h r e a d s   of  o p p o s i t e  

h a n d .   One  d i s a d v a n t a g e   of  such   an  a r r a n g e m e n t   is   t h e   t e n d e n c y  

f o r   t h e   u p p e r   p a r t   to  work  l o o s e   and  " b a c k - o f f "  .   I f   t h e  

d r i l l   s t r i n g   j a m s s o   n e c e s s i t a t i n g   t h e   use   a  power   j a r   t o  

r e v e r s e   t h e   s t r i n g ,   too  much  t o r q u e   is   a p p l i e d   to  t he   l o w e r  

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

One  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is   a t   l e a s t   t o  

m i t i g a t e   t h e   d i s a d v a n t a g e s   s e t   ou t   a b o v e .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   we  p r o p o s e   a  

s t a b i l i s i n g   t o o l   f o r   c o n n e c t i o n   in  a  d r i l l   s t r i n g   and  h a v i n g  

a  s h a n k   a d a p t e d   f o r   c o n n e c t i o n   by  i t s   ends   in  the   d r i l l  

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

p a r t   i n t e g r a l   w i t h   t he   s h a n k   and  a  l e a d i n g   end  p a r t   or  c a p  

which   i s   r e m o v a b l y   s e c u r e d   to  t he   s h a n k .  

A l s o   a c c o r d i n g   to  the   i n v e n t i o n   we  p r o p o s e   a  s t a b i l i s e r  

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

fo r   c o n n e c t i o n   by  i t s   ends   in  a  d r i l l   s t r i n g ,   in  c o m b i n a t i o n  



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

t o o l   c aps   each   b e i n g   a d a p t e d   to  be  r e m o v a b l y   s e c u r e d   t o  

the   s h a n k   so  as  to   form  the   l e a d i n g   end  p a r t   of  a  f l u t e d  

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

is   i n t e g r a l   w i t h   t h e   s h a n k .  

Both  the   body   p a r t   and  the   cap  a re   f l u t e d ,   such   t h a t  

the   f l u t e s   t h e r e o f   a re   in  a l i g n m e n t   w i t h   t he   i n t e r f a c e   w h e n  

the   cap  is  s e c u r e d   in  p o s i t i o n .  

The  body  p a r t   p r e f e r a b l y   has  s p i r a l   f l u t i n g   bu t   t h e  

cap  may  have  e i t h e r   s p i r a l   f l u t e s   i n t e n d e d   f o r   n o r m a l  

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

t o o l   to  be  u sed   as  a  r e a m e r   when  d r i l l i n g   r o u g h   and  a b r a s i v e  

r o c k   f o r m a t i o n s .  

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

by  the   w e l l   s t r u c t u r e ,   i . e .   a b r a s i v e   s a n d ,   v e r y   h a r d   r o c k  

and  a l s o   b i t   p e r f o r m a n c e .   A  b i t   g o i n g   be low  g a u g e   too   q u i c k l y  

can  v i r t u a l l y   w ipe   the   e n t i r e   s t r i n g   of  s t a b i l i s e r s   f a c i n g  

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

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

e n a b l e s   the   d r i l l e r   to  a s s e s s   the   damage  done  to  t he   s t a b i l i s e r  

and  i f   r e q u i r e d   to   f i t   a  m i l l   or  a  r e a m e r   w i t h o u t   f u l l y  

b r e a k i n g   the  s t r i n g   or  have  to  keep  the   b u l k y   s t a b i l i s e r s  

on  the  d r i l l   f l o o r   r e s t r i c t i n g   w o r k s p a c e .   He  can  t h e n   c a r r y  

out   d r i l l i n g   a g a i n   bu t   w i th   a  t o o l   f i t   to  c u t   ou t   any  b l o c k a g e  

t h a t   has  been  d a m a g i n g   o t h e r   e q u i p m e n t .  

S i n c e   the   l e a d i n g   edge  s u f f e r s   most   of  t he   w e a r ,   i t   w i l l  

be  u n d e r s t o o d   t h a t   t he   cap  can  r e a d i l y   be  r e p l a c e d   when  



n e c e s s a r y   so  a v o i d i n g   t he   need   to  m a i n t a i n i n g   on  t h e   r i g  

a  s t o c k   of  b u l k y   or  e x p e n s i v e   s t a b i l i s i n g   t o o l s .   F u r t h e r ,  

o n l y   the   worn  c aps   need   to  be  s e n t   a s h o r e   f o r   r e f u r b i s h m e n t ,  

so  t h a t   t he   s h a n k   of  t he   t o o l   i s   n o t   s u b j e c t   to  t he   r e p e a t e d  

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

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

is   much  l o n g e r   t h a n   f o r   c o n v e n t i o n a l   s t a b i l i s e r s .  

By  v i r t u e   of  t h e   p r e s e n t   i n v e n t i o n ,   i t   may  even   b e  

e c o n o m i c   to  use  o n l y   n o n - m a g n e t i c   s t a b i l i s e r   s h a n k s   so  f u r t h e r  

r e d u c i n g   the   n e c e s s a r y   s t o c k s   on  s i t e ,   s i n c e   a  cap  of  m a g n e t i c  

m a t e r i a l   can  be  u s e d   on  a  s h a n k   of  n o n - m a g n e t i c   m a t e r i a l  

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

by  p r o b e s   l o c a t e d   w i t h i n   t he   s h a n k .  

One  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   w i l l   now  b e  

d e s c r i b e d   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g  

d r a w i n g s   of  w h i c h :  

F i g u r e   1  shows  a  s t a b i l i s i n g   t o o l ;  

F i g u r e   2  is  an  e l e v a t i o n   of  an  e x p l o d e d   v iew  of  t h e  

s t a b i l i s i n g   t o o l   of  F i g u r e   1 ;  

F i g u r e   3  shows  a  s p i r a l l y   f l u t e d   cap  f o r   a t t a c h m e n t  

to  t h e   s t a b i l i s e r   body  shown  in  F i g u r e   2 ;  

F i g u r e   4  shows   a  s t r a i g h t - f l u t e d   cap  f o r   a t t a c h m e n t  

to  t h e   s t a b i l i s e r   body  shown  in  F i g u r e   2;  a n d  

F i g u r e   5  shows  a n o t h e r   s t r a i g h t - f l u t e d   cap  f o r   a t t a c h m e n t  

to  t he   s t a b i l i s e r   body  shown  in  F i g u r e   2 .  

R e f e r r i n g   now  to  t he   d r a w i n g s ,   the   s t a b i l i s e r   t o o l  

has   a  shank   or  body  ( F i g u r e s   1  and  2)  10  a d a p t e d   a t   e a c h  

end  f o r   c o n n e c t i o n   in  a  d r i l l   s t r i n g ,   t he   l e a d i n g   end  12  



b e i n g   c o n n e c t e d   in  use   to   a  d r i l l   c o l l a r   ( n o t   s h o w n )   w h i c h  

c a r r i e s   t h e   d r i l l   b i t .   A  s t a b i l i s i n g   p o r t i o n   14  has   a  n o m i n a l  

d i a m e t e r   s l i g h t l y   s m a l l e r   t h a n   the   d i a m e t e r   of  t h e   d r i l l  

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

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

p o r t i o n   i s   in  two  p a r t s ;   a  body  p a r t   16  i n t e g r a l   w i t h  

t he   s h a n k   10  and  a  r e m o v a b l e   * s l e e v e   or  cap   18  h a v i n g   a n  

i n t e r n a l   t a p e r e d   t h r e a d   19,  which   is  s c r e w e d   o n t o   a  t a p e r e d  

e x t e r n a l   t h r e a d   11  on  t he   s h a n k   10  and  c l a m p e d   t i g h t l y   i n  

a b u t m e n t   w i t h   a  s h o u l d e r   20  a t   the   l e a d i n g   end  of  t h e   b o d y  

p a r t   1 6 .  

The  body  p a r t   16  has   s p i r a l   f l u t e s   22  t y p i c a l l y   f o r m i n g  

t h r e e   c u t t i n g   b l a d e s ,   b u t   t h e   cap  18  may  h a v e   s p i r a l   f l u t e s  

as  shown  in  F i g u r e s   1  to  3  or  s t r a i g h t   f l u t e s   23  as  s h o w n  

in  F i g u r e s   4  and  5.  In  e i t h e r   c a s e ,   t h e   body   p a r t   16  a n d  

cap  18  have   t he   same  n u m b e r   of  f l u t e s   of   t h e   same  s i z e   a n d  

s h a p e   s u c h   t h a t   the   f l u t e s   in  the   two  p a r t s   of  t h e   s t a b i l i s i n g  

p o r t i o n   a re   a l i g n e d   at   t he   i n t e r f a c e   when  t h e   cap  18  i s  

s e c u r e d   in  p o s i t i o n .   H e n c e ,   the   s t a b i l i s i n g   t o o l   may  b e  

a d a p t e d   f o r   n o r m a l   d r i l l i n g ,   to  a c t   as  a  r e a m e r   by  f i t t i n g  

the   s t r a i g h t - f l u t e d   cap  of  F i g u r e   4  or  f o r   use   in  m i l l i n g  

by  f i t t i n g   the   s t r a i g h t - f l u t e d   t a p e r e d   cap   shown  in  F i g u r e  

5,  when  r e q u i r e d   f o r   e x a m p l e ,   d u r i n g   d r i l l i n g   t h r o u g h   v e r y  

r o u g h   or  a b r a s i v e   r o c k   f o r m a t i o n s .  

The  cap  18  c o n s t i t u t e s   t he   l e a d i n g   end  of  t he   s t a b i l i s i n g  

p o r t i o n   14  w i th   the   r e s u l t   t h a t   c u t t i n g   e d g e s   on  t h e   c a p ,  

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

wear   f i r s t .   When  the   cap  w e a r s   away  i t   can  be  u n s c r e w e d  



and  r e p l a c e d   f rom  a  s t o c k   of  c a p s   on  t h e   r i g .   Only   t h e  

cap   n e e d s   to  be  s e n t   away  f o r   r e f u r b i s h i n g .  

F i g u r e s   2,  4,  and  5  in  c o m b i n a t i o n   show  a  m u l t i - p u r p o s e  

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

B y  s u i t a b l e   s e l e c t i o n   of  t he   r e m o v a b l e   c a p ,   t h e   s t a b i l i s i n g  

t o o l   can  be  u sed   as  r e q u i r e d   f o r   n o r m a l   d r i l l i n g ,   r e a m i n g  

or  m i l l i n g .  

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

a r e   s e t   out   in  t he   d r a w i n g s   and  the   c o m p o s i t i o n   of  m a t e r i a l s  

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

a r e   s e t   out   b e l o w .  



1.  A  s t a b i l i s i n g   t o o l   h a v i n g   a  s h a n k   a d a p t e d   f o r   c o n n e c t i o n  

by  i t s   e n d s   in  a  d r i l l   s t r i n g   and  a  f l u t e d   s t a b i l i s i n g   p o r t i o n  

c o m p r i s i n g   a  body  p a r t   i n t e g r a l   w i t h   t h e   s h a n k   and  a  l e a d i n g  

end  s l e e v e   p a r t   or  cap  wh ich   is  r e m o v a b l y   s e c u r e d   to  t h e  

s h a n k .  

2.  A  t o o l   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t he   r e m o v a b l e   l e a d i n g  

end  s l e e v e   p a r t   or  cap  has   an  i n t e r n a l   s c r e w   t h r e a d   f o r m e d  

t h e r e o n ,   the   s a i d   s l e e v e   p a r t   or  cap  b e i n g   s c r e w e d   o n t o  

an  e x t e r n a l   s c r e w   t h r e a d   on  the   shank   and  c l a m p e d   t i g h t l y  

in  a b u t m e n t   w i t h   a  s h o u l d e r   p r o v i d e d   by  t he   l e a d i n g   e n d  

of  t h e   body  p a r t .  

3.  A  t o o l   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2  w h e r e i n   t h e  

body  p a r t   has  s p i r a l   or  h e l i c a l   f l u t i n g .  

4.  A  t o o l   a c c o r d i n g   to  any  one  of  c l a i m s   t o   3  w h e r e i n  

t he   r e m o v a b l e   l e a d i n g   end  p a r t   or  cap  has   s p i r a l   or  h e l i c a l  

f l u t e s .  

5.  A  t o o l   a c c o r d i n g   to  any  one  of  c l a i m s   1  to  3  w h e r e i n  

t h e   l e a d i n g   end  p a r t   or  cap  has  f l u t e s   p a r a l l e l   to  the   a x i s  

of  t h e   s a i d   p a r t   or  c a p .  

6.  A  t o o l   a c c o r d i n g   to  c l a i m   5  w h e r e i n   t he   r e m o v a b l e   c a p  

t a p e r s   t o w a r d   the   l e a d i n g   end  t h e r e o f   e n a b l i n g   t he   t o o l  

to  be  u s e d   f o r   m i l l i n g .  

7.  A  t o o l   a c c o r d i n g   t o  a n y  o n e   of  c l a i m s   1  to  6  w h e r e i n  

t he   body  p a r t   and  the   l e a d i n g   end  p a r t   or  cap  have   the   s a m e  

n u m b e r   of  f l u t e s ,   t he   f l u t e s   b e i n g   of  the   same  s i z e   a n d  



s h a p e   s u c h   t h a t   t h e   f l u t e s   in  t he   two  p a r t s   of  t he   s t a b i l i s i n g  

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

a n d  t h e   l e a d i n g   end  p a r t   of  cap  when  t h e   l a t t e r   is   s e c u r e d  

in  p o s i t i o n .  

8.  A  t o o l   a c c o r d i n g   to  any  one  of  c l a i m s   1  t o  7   w h e r e i n  

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

p a r t   of  cap  is   of  m a g n e t i c   m a t e r i a l .  

9.  A  t o o l   a c c o r d i n g   to  any  one  of  c l a i m s   1  to  8  w h e r e i n  

the   c u t t i n g   e d g e s   on  t he   cap  a re   d r e s s e d   w i t h   d i a m o n d s   o r  

c a r b i d e s .  

10.  A  s t a b i l i s e r   t o o l   s e t   c o m p r i s i n g   a  s t a b i l i s i n g   t o o l  

h a v i n g   a  s h a n k   a d a p t e d   f o r   c o n n e c t i o n   by  i t s   ends   in  a  d r i l l  

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

s t a b i l i s e r   t o o l   c a p s   e a c h   b e i n g   a d a p t e d   to   be  r e m o v a b l y  

s e c u r e d   to  t h e   s h a n k   so  as  to  form  the   l e a d i n g   end  p a r t  

of  a  f l u t e d   s t a b i l i s e r   p o r t i o n   the   r e m a i n d e r   or  body  p a r t  

of  which   i s   i n t e g r a l   w i t h   t h e   s h a n k .  

11.  A  t o o l   s e t   a c c o r d i n g   to  c l a i m   10  i n c l u d i n g   t w o  

i n t e r c h a n g e a b l e   c a p s   one  h a v i n g   s p i r a l   or  h e l i c a l   f l u t e s  

and  t he   o t h e r   h a v i n g   s t r a i g h t   f l u t e s .  

12.  A  t o o l   s e t   a c c o r d i n g   to  c l a i m   11  w h e r e i n   the   s t r a i g h t  

f l u t e d   cap  i s   t a p e r e d   to  e n a b l e   use  of  t h e   t o o l   f o r   m i l l i n g .  
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