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©  Drilling  equipment  for  percussive  drilling. 
©  The  invention  relates  to  a  drilling  equipment  (25)  , 
composed  of  a  combination  comprising  an  annular  drill  bit 
(10),  a  tubular  drill  rod  (12)  attached  to  the  drill  bit  by  a  thread 
coupling,  a  conversion  connector  (14)  fastened  to  said 
tubular  drill  rod  (12),  and  a  drill  rod  (13),  essentially  smaller 
in  outer  diameter  than  the  tubular  drill  rod  (12).  A  design  in 
accordance  with  the  invention  provides  adequate  support 
and  guiding  of  the  drill  bit  and  subsequently  high  quality  of 
the  drillhole.  A  smaller-diameter  rod  system  (13)  is  also  easy 
to  handle  by  means  of  for  instance  drill  rod  maganizes.  The 
tubular  drill  rod  (12)  and  the  drill  rod  (13)  are  fastened  to  each 
other  with  the  conversion  connector  (14).  The  invention  also 
relates  to  the  conversion  connector  for  connecting  the  drill 
rod  systems  to  each  other. 
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T h e   invention  relates  to  a  drilling  equipment  (25) 
composed  of  a  combination  comprising  an  annular  drill  bit 
(10),  a  tubular  drill  rod  (12)  attached  to  the  drill  bit  by  a  thread 
coupling,  a  conversion  connector  (14)  fastened  to  said 
tubular  drill  rod  (12),  and  a  drill  rod  (13),  essentially  smaller 
in  outer  diameter  than  the  tubular  drill  rod  (12).  A  design  in 
accordance  with  the  invention  provides  adequate  support 
and  guiding  of  the  drill  bit  and  subsequently  high  quality  of 
the  drillhole.  A  smaller-diameter  rod  system  (13)  is  also  easy 
to  handle  by  means  of  for  instance  drill  rod  maganizes.  The 
tubular  drill  rod  (12)  and  the  drill  rod  (13)  are  fastened  to  each 
other  with  the  conversion  connector  (14).  The  invention  also 
relates  to  the  conversion  connector  for  connecting  the  drill 
rod  systems  to  each  other. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  d r i l l i n g   equipment  for  p e r c u s s i v e  

d r i l l i n g ,   said  equipment  compr is ing   an  annular   d r i l l   bit   and  a  d r i l l   rod 

system  a t t a c h e d   to  the  d r i l l   b i t ;   the  pe r cus s ive   and  r o t a t i v e   drive  a r e  

brought   to  the  d r i l l   rod  system  by  equipment  l oca t ed   above  the  ground 
l e v e l .  

A  grea t   problem  of  c u r r e n t l y   used  d r i l l i n g   equipment  systems  has  been 

t h e   q u a l i t y   of  the  d r i l l h o l e   being  d r i l l e d .   The  most  widely  used  e q u i p -  

ment  c o n s i s t s   of  such  a  d r i l l i n g   stem  system  in  which  d r i l l i n g   stems  o f  

a  d i ame te r   c o n s i d e r a b l y   smal le r   than  the  d iameter   of  the  bit   and  i t s  

stem  is  a t t a c h e d   to  the  d r i l l   b i t .   This  means  that   the  d r i l l   bit  w i t h  

i t s   shor t   stem  is  not  a d e q u a t e l y   supported  by  the  wal ls   of  the  d r i l l -  

hole .   The  c o n t r o l l a b i l i t y   of  the  d r i l l   is  bad and  the  danger  of  bend ing  

is  g r e a t ;   the  p r o b a b i l i t y   of  the  co l l apse   of  the  d r i l l h o l e   is  v e r y  
obvious .   The  f l u s h i n g   c h a r a c t e r i s t i c s   of  th is   well-known  and  conven-  

t i o n a l   d r i l l   b i t / d r i l l   rod  combinat ion  are  a lso  very  poor,  which  f u r t h e r  

worsens  the  support   provided  for  the  d r i l l   by  the  walls   of  the  d r i l l -  

hole .   With  i n s u f f i c i e n t   f l u s h i n g ,   d r i l l i n g   dust  and  c u t t i n g s   will   p i l e  

up  in  the  outer   f l u s h i n g   channel ,   which  also  p reven t s   the  rod  s e c t i o n  

from  evening  up  the  d r i l l h o l e   and  being  suppor ted   by  i t s   wall .   T h e r e f o r e  

the  suppor t   will   be  very  uneven .  

In  the  Pr io r   Art  we  know  var ious   types  of  down- the -ho le   d r i l l i n g   ma- 

ch ines ,   in  which  connec t ing   par ts   providing  suppor t   have  been  a t t a c h e d  

to  the  annular   d r i l l   b i t .   It  should  however  be  noted  that   these  s o l -  

u t i ons   s p e c i f i c a l l y   r e p r e s e n t   down-the-hole   d r i l l i n g   machine  a p p l i -  

c a t i o n s ;   t h e r e f o r e   they  are  not  connected  w i t h  r o c k   d r i l l   a p p l i c a t i o n s ,  

in  which  the  rod  system  is  only  for  t r a n s m i t t i n g   impacts  and  r o t a t i o n  

d e l i v e r e d   on  the  sur face   and  in  which  the  d r i l l   is  s p e c i f i c a l l y   d r i v e n  



only  from  the  s u r f a c e .   An  example  of  the  known  down- the-hole   d r i l l  

d r ives   is  the  United  S t a t e s   p u b l i c a t i o n   No.  2 , 7 0 8 , 5 6 6 .  

On  the  o the r   hand,  the  App l i can t s   pub l i shed   F inn ish   a p p l i c a t i o n   No. 

824126  d e p i c t s   such  a  d r i l l   rod  system,  in  which  the  s t ee l   c r o s s - s e c t i o n  

of  the  t u b u l a r   d r i l l   rod  is  so  dimensioned  as  to  provide  good  f l u s h i n g  

of  the  d r i l l h o l e .   The  rod  systems  must  a lso   be  easy  to  handle;   t h e r e f o r e  

the  ou te r   c r o s s - s e c t i o n   of  each  rod  unit   should  be  as  small  as  p o s s i b l e  

in  order   to  p r o p e r l y   f i t   into  the  d r i l l   rod  m a g a z i n e .  

Yet  no  such  combina t ion   has  been  des igned  in  the  Prior   Art  a p p l i c a t i o n s  

in  which  the  rods  could  be  handled  qu ick ly   and  the  bulk  of  the  r o d s  

could   be  s t o r e d   in  smal l   space,   for  i n s t a n c e   in  d r i l l   rod  magazines ,   and 

by  which  d r i l l   rod  system  the  q u a l i t y   of  the  d r i l l h o l e   would  be  h i g h ,  

the  d r i l l h o l e   would  be  s t r a i g h t ,   and  which  d r i l l   rod  system  would  be 

e c o n o m i c a l l y   more  f e a s i b l e   than  other   s y s t e m s .  

With  a  d r i l l i n g   equipment  combinat ion   in  acco rdance   with  the  i n v e n t i o n  

is  is  p o s s i b l e   to  avoid  the  drawbacks  of  the  combinat ions   known  in  t h e  

Pr ior   Art;   a  s o l u t i o n   in  accordance   with  t h e  i n v e n t i o n   provides   an  e n -  

t i r e l y   new  uni t   compr i s ing   the  annular   d r i l l   b i t ,   the  rod  system  and  a 

connec to r   p iece   ( c o n v e r s i o n   c o n n e c t o r ) ;   t h i s   uni t   gives  good  support   t o  

the  a n n u l a r   d r i l l   b i t ,   c r e a t e s   g o o d - q u a l i t y   d r i l l h o l e s   and  makes  t h e  

hand l ing   of  the  whole  rod  system  good  and  o p t i m i z e d .  

A  d r i l l i n g   equipment  combinat ion  in  accordance   with  the  i nven t ion   com- 

p r i s e s ,   except   for  the  convers ion   c o n n e c t o r ,   only  e x i s t i n g   components  

known  as  such.  It  p rovides   a  new  p o s s i b i l i t y   to  make  use  of  e x i s t i n g  

d r i l l i n g   equipment   in  a  new  f e a s i b l e   way.  The  i nven t ion   combines  t h e  

advan tages   of  t u b u l a r   d r i l l i n g   equipment  and  rod- type   d r i l l i n g   equipment  

at  the  same  time  e l i m i n a t i n g   t he i r   drawbacks.   Old  d r i l l i n g   e q u i p m e n t ,  

magan iz ines   i n c l u d e d ,   may  be  used  with  the  new  combinat ion  without   any 
m o d i f i c a t i o n s .   So  there   wil l   be  no  need  to  renew  old  d r i l l   rod  magaz ines  

and  c a s s e t t e s .  



The  i n v e n t i o n   is  based  on  the  idea  tha t   an  annular   d r i l l   bit  can,  in  t h e  

v i c i n i t y   of  the  d r i l l   b i t ,   be  suppor t ed   with  one  or  two  t ubu la r   s u p p o r t  

bars .   In  order   that   said  suppor t   be  adequa te ,   d r i l l i n g   dust  and  c u t t i n g s  

must  not,   in  the  v i c i n i t y   of  the  d r i l l   bet,   be  packed  between  the  d r i l l  

rod  a n d  t h e   wal ls   of  t h e  d r i l l h o l e   being  c rea ted .   There fore   there  must 

a lso  b e  a d e q u a t e   f l u s h i n g ,   so  that   d r i l l i n g   dust  and  c u t t i n g s   will   be 

taken  away  from  said  area  s u p p o r t i n g   the  d r i l l  b i t .  

Said  good  f l u s h i n g   and  c o n s e q u e n t l y   good  support  are  provided  by  a  rod  

system  in  which  the  c r o s s - s e c t i o n   of  a  center   f l u s h i n g   channel  is  e s s e n -  

t i a l l y   as  l a rge   as  the  c r o s s - s e c t i o n   of  an  outer  f l u s h i n g   channel  i n  

order   to  prevent   any  c o n s t r i c t i o n .   Said  way  of  shaping  the  rod  a l s o  

;  makes  it   p o s s i b l e   to  make  the  ou te r   f l u s h i n g   channel  r e l a t i v e l y   nar row;  
in  o ther   words  the  outer  wall  of  the  d r i l l   rod  is  c lose  to  the  wall  o f  

the  wall  o f  t h e   d r i l l h o l e   being  formed,  which  is  a  p r e r e q u i s i t e   of  good 

suppor t .   There  wil l   be  l i t t l e   room  for  the  d r i l l   rod  to  bend  in   t h e  

d r i l l h o l e ;   should  the  d r i l l   d e v i a t e   from  i t s   o r i g i n a l   d i r e c t i o n ,   t h e  

d r i l l   rod  wi l l   t ouch  t he   wall  of  the  d r i l l h o l e   a l ready   d r i l l e d ,   which 

wil l   p reven t   the  d r i l l   from  d e v i a t i n g   any  more.  Therefore   the  d e v i a t i o n  

wil l   be  the  smal le r   the  c lose r   the  o u t e r  s u r f a c e   of  the  suppor t ing   bar  

is  to  the  wall  of  the  d r i l l h o l e   being  formed.  Therefore   even  a  r e l a t i v e -  

ly  shor t   s u p p o r t i n g   bar  s e c t i o n   ( compr i s ing   one  or  two  tubu la r   d r i l l  

rods)   makes  it  p o s s i b l e   to  c r e a t e   a  s t r a i g h t   and  smooth-sur faced   d r i l l -  

h o l e .  

Said  nar rowness   of  the  outer   f l u s h i n g   channel  also  prevents   stones  o r  

other   r a t h e r   large  pieces  of  ear th   from  dropping  from  the  walls  of  the  

d r i l l h o l e   into  the  d r i l l h o l e .   The  d iameter   of  the  res t   of  the  rods  i s  

e s s e n t i a l l y   smal le r ,   which  makes  the  whole  combinat ion  e a s y  t o   h a n d l e .  

The  sma l l e r   is  the  outer  d iameter   of  a  rod,  the  ea s i e r   it  is  to  f i t   t h e  

rods  i n t o  a   d r i l l   rod  magazine,  as  s m a l l - d i a m e t e r   rods  take  e s s e n t i a l l y  

less  room  than  rods  that  are  l a r g i s h   in  d i a m e t e r .  



Thus  a  combinat ion   in  a cco rdance   with  the  i n v e n t i o n   is ,   when  c o n s i d e r i n g  

the  p r i c e   of  one  d r i l l e d   meter  as  the  r e f e r e n c e   r a t e ,   economica l ly   an 

op t ima l   s o l u t i o n .  

An  e s s e n t i a l   f e a t u r e   of  a  combinat ion   in  accordance   with  the  i n v e n t i o n  

is  tha t   the  outer   s u r f a c e   of  the  s ec t i on   of  the  d r i l l   rod  system  l o c a t e d  

in  the  v i c i n i t y   of  the  d r i l l   bit  has  e s s e n t i a l l y   no  s t eps .   The  o u t e r  

d i ame te r   of  the  d r i l l   b i t ,   the  outer   d iameter   of  the  t ubu la r   d r i l l   r o d ,  

and  the  outer   d iameter   of  the  b roades t   point   of  the  connector   piece  o r  

the  conver s ion   connec to r   in  accordance   with  the  i n v e n t i o n   are  then  e s -  

s e n t i a l l y   equal ,   which  p rov ides   a  n o - c o n s t r i c t i o n   passage  for  t h e  

f l u s h i n g   l i qu id   in  t h e  o u t e r   f l u s h i n g   c h a n n e l .  

Another   e s s e n t i a l   f e a t u r e   of  the  i n v e n t i o n   is  that   it  is  s u f f i c i e n t   to  

equip  the  s ec t i on   near  the  d r i l l   bit  with  a  combina t ion   which  p r o v i d e s  

good  suppor t   and  good  f l u s h i n g ,   because  it  is  t h i s   s ec t i on   near  t h e  

d r i l l   b i t   that  is  the  most  c r i t i c a l   from  the  point   of  view  of  the  q u a l -  

i t y   of  the  d r i l l h o l e   being  d r i l l e d .  

In  order   to  be  able  to  t r a n s m i t   the  impacts  of  the  d r i l l i n g   machine  as  

e f f i c i e n t l y   as  p o s s i b l e   from  a  s m a l l e r - d i a m e t e r   shaf t   s e c t i on   to  t h e  

t u b u l a r   d r i l l   shaf t   p r o v i d i n g   suppor t ,   the  rod  system  must  be  equ ipped  

with  a  connector   p iece   ( c o n v e r s i o n   c o n n e c t o r ) .   This  connector   piece  must 

be  so  shaped  as  to  keep  the  s t e e l   c r o s s - s e c t i o n   e s s e n t i a l l y   c o n s t a n t  

when  proceeding   from  the  s u r f a c e   o f  t h e   s m a l l e r - d i a m e t e r   rod  end  ma t ing  

the  connec tor   piece  to  the  s u r f a c e   of  the  connec to r   piece  mating  the  end 

of  the  l a r g e r - d i a m e t e r   t u b u l a r   d r i l l   rod.  This  wi l l   prevent   r e f l e c t i o n  

of  impact  energy  and  shock  waves,  i . e .   impact  energy  l o s s e s .   An  e s s e n -  

t i a l   f e a t u r e   of  the  c o n n e c t o r   piece  is  tha t   impact  energy  is  s p e c i f i c a l -  

ly  t r a n s m i t t e d   by  the  end  faces   so  that   the  t h r e a d s   wil l   not  take  the  

l o a d i n g ;   they  are  only  for  t i g h t e n i n g   the  rod  ends  up  aga ins t   the  ma t ing  

s u r f a c e s   of  the  c o n n e c t o r   p i e c e .  

An  e s s e n t i a l   f e a t u r e   of  a  s o l u t i o n   in  accordance   with  the  i nven t ion   i s  

tha t   the  connector   p iece   is  designed  as  a  th read   conver s ion   c o n n e c t o r ;  



the  e x t e r n a l   th read   at  one  end  of  the  connec to r   piece  mates  the  i n t e r n a l  

thread  of  the  t u b u l a r   suppor t ing   rod;  the  p r e f e r a b l e   thread  system  w i l l  

be  de sc r ibed   below.  The  thread  system  of  the  i n t e r n a l   thread  at  t h e  

other   end  of  the  conver s ion   connector   can  be  chosen  f r ee ly .   This  I:ind  of  

convers ion   connec to r   in  accordance  with  the  i n v e n t i o n   gives  f l e x i b i l i t y  

to  the  d r i l l i n g   equipment  combinat ion .   The  user  may  then  choose  a  con-  

ve r s ion   connec to r ,   which,  at  one  end,  has  a  thread   that  mates  with  t h e  

thread  of  the  his  d r i l l   rod  system  and  the  d r i l l   rod  system  c o n n e c t e d  

with  the  d r i l l i n g   m a c h i n e .  

The  p r i n c i p a l   c h a r a c t e r i s t i c   f e a t u r e   of  the  i n v e n t i o n   is  that  the  d r i l l -  

ing  equipment  is  composed  of  a  combinat ion  which  compr i se s  

\ 
-  an  annular   d r i l l   b i t ,  

-  a  t ubu la r   d r i l l   rod  or  rod  combina t ion ,   a t t a c h e d   to  the  annular   d r i l l  

bit   with  a  t h readed   coupl ing ,   the  outer   d iameter   of  said  d r i l l   rod  o r  

rod  c o m b i n a t i o n  b e i n g   e s s e n t i a l l y   equal  to  the  outer   diameter   of  t h e  

shaf t   of  the  annu la r   d r i l l   b i t ,   whereupon  the  outer   diameter   of  t h e  

t ubu la r   d r i l l   rod  and  the  diameter   of  the  cen te r   h o l e  o r   the  c e n t e r  

f l u s h i n g   channel  are  s u c h  t h a t   the  c r o s s - s e c t i o n   area  of  the  inner  h o l e  

of  the  d r i l l   rod  is  e s s e n t i a l l y   equal  to  the  c r o s s - s e c t i o n   area  of  t h e  

annular   space  between  the  outer  su r face   of  the  d r i l l   rod  and  the  wall  of 

the  f i n i s h e d   d r i l l h o l e ,   i . e .   to  the  c r o s s - s e c t i o n   of  the  outer  f l u s h i n g  

c h a n n e l ,  

-  a  convers ion   connector   a t t ached   to  the  t ubu la r   d r i l l   rod  with  a 

threaded  c o u p l i n g ,  

-  an  e s s e n t i a l l y   tubu la r   d r i l l   rod  or  d r i l l   rods,   a t tached  to  the  con-  

ve r s ion   coupl ing   with  a  threaded  coupl ing ,   the  outer   diameter  of  t h e s e /  

these  d r i l l   r od / rods   being  e s s e n t i a l l y   smal ler   than  the  outer  d i a m e t e r  

of  the  f i r s t - m e n t i o n e d   tubula r   d r i l l   r o d .  



The  i n v e n t i o n   a l so   r e l a t e s   to  the  conve r s ion   c o n n e c t o r ,   whose  p r i n c i p a l  
c h a r a c t e r i s t i c   f e a t u r e   is  that  it  comprises   the  f i r s t   coup l ing   t h r e a d  

loca ted   at  one  end  of  i t s   body  s e c t i o n ,   and  the  second  coup l ing   t h r e a d  

loca ted   at  the  o t h e r   end,  said  th reads   r e p r e s e n t i n g   d i f f e r e n t   t h r e a d  

s y s t e m s .  

Other  c h a r a c t e r i s t i c   f e a t u r e s   and  points   wil l   be  exp res sed   in  the  c l a i m s  

and  in  the  d e s c r i p t i o n   below,  with  r e f e r e n c e   to  the  accompanying  draw- 

i n g s .  

Figure  1A  shows  a  d r i l l   b i t / r o d   combinat ion   of  the  P r i o r ' A r t ,   which  coin- 
b i n a t i o n   does  not  p rov ide   s u f f i c i e n t   support   of  the  d r i l l   bit   for  good-  

q u a l i t y   d r i l l h o l e s .  

Figure  1B  shows  a  s o l u t i o n   in  accordance   with  the  i n v e n t i o n ,   in  which  a 

rod  p r o v i d i n g   a p p r o p r i a t e   support   is  a t t ached   to  the  d r i l l   b i t .  

Figure  1C  shows  a  d r i l l i n g   equipment  combinat ion   in  accordance   with  t h e  

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

Figure  2  is  a  s ide   view  of  a  d r i l l   b i t / r o d   s y s t e m / c o n v e r s i o n   c o n n e c t o r  

combina t ion   in  a c c o r d a n c e   with  the  i n v e n t i o n .  

Figure  3  is  a  c r o s s - s e c t i o n   view  of  the  conve r s ion   c o n n e c t o r .  

Figure  4  is  a  top  view  of  the  convers ion   c o n n e c t o r .  

Figure  1A  shows  a  d r i l l   b i t / r o d   combinat ion   of  the  Pr ior   Art,  which  com- 

b i n a t i o n   does  not  p rov ide   s u f f i c i e n t   support   of  the  d r i l l   bit  for  good-  

q u a l i t y   d r i l l h o l e s .   For  i n s t a n c e   when  the  d r i l l i n g   r e s i s t a n c e   or  t h e  

need  of  f eed ing   fo rce   changes,  the  d r i l l   tends  to  d e v i a t e ,   and  the  n a r -  

row  rod  system  does  not  provide  s u f f i c i e n t   s u p p o r t .  



Figure  1B  shows  a  s i m i l a r   s i t u a t i o n   using  a  d r i l l   rod  system  in  a c c o r d -  

ance  with  the  i n v e n t i o n .   This  f i g u r e   i l l u s t r a t e s   only  the  d r i l l   bit  s e c -  

tion  and  the  s u p p o r t i n g   tubu la r   d r i l l   rod  sec t ion   a t t ached   to  the  d r i l l  

bit  s e c t i o n .   The  s u p p o r t i n g   rod  s e c t i o n   now  prevents   the  d r i l l   hit  from 

d e v i a t i n g ,   as  the  outer   sur face   of  the  red,  should  d e v i a t i n g   t e n d e n c y  

occur,  touches  the  wall  of  the  f i n i s h e d   d r i l l h o l e   even  when  the  a n g u l a r  

d e v i a t i o n   of  the  d r i l l i n g   d i r e c t i o n   is  s m a l l .  

Figure  1C  shows  a  d r i l l i n g   equipment  combinat ion  25  in  accordance   w i t h  

the  i n v e n t i o n   in  a  d r i l l i n g   s i t u a t i o n .   The  c u t t i n g s   r i se   from  the  bo t tom 

s   of  the  d r i l l h o l e   toward  the  mouth  sec t ion   s   of  the  d r i l l h o l e .   L a r g e r  

stones  or  p ieces   of  so i l   f  cannot  f a l l   down  to  the  bottom  s3  of  t h e  

d r i l l h o l e ,   as  the  space  between  the  wall  s1  of  the  d r i l l h o l e   and  sup -  
por t ing   rod  s t r u c t u r e   is  na r row.  

Figure  2  shows  a  d r i l l   equipment  combinat ion  25  in  accordance   with  t h e  

i nven t ion ,   compr i s ing   a  d r i l l   bit  10  with  i t s   shank  s e c t i o n   1 1 .  T h e  

d r i l l   bit  10  is  f a s t e n e d   by  a  th readed   coupling  to  a  t ubu la r   d r i l l   rod  

12.  Said  t u b u l a r   d r i l l   rod  12  is  f a s t ened   to  one  end  of  a  c o n v e r s i o n  

connector   14  with  a  th readed   j o i n t ;   another   d r i l l   rod  13  e s s e n t i a l l y  

smaller   in  d iamete r   than  the  s u p p o r t i n g   d r i l l   rod  12  is  f a s t e n e d   to  t h e  

other  end  o f  s a i d   convers ion   connector   14. 

D1 denotes  the  d iameter   of  a  hole  being  d r i l l e d ;   D2  denotes  the  o u t e r  

diameter  of  the  d r i l l   b i t ;   D3  denotes   the  outer  diameter   of  the  t u b u l a r  

d r i l l   rod  f a s t e n e d   to  the  shaft   of  the  bit  at  one  end  and  to  one  end  o f  

the  conve r s ion   connec tor   14  at  the  other   end .   D4  denotes  the  l a r g e s t  

diameter  of  the  cen te r   s ec t ion   of  the  convers ion  connector   14,  and  D5 
denotes  the  ou te r   d iameter   of  the  rod  fastened  to  the  o ther   end  of  t h e  

convers ion   connec to r   with  a  threaded  j o i n t .  

There  might  be  1  to  3  d r i l l   r o d s  a s   r equ i r ed .   The  number  of  d r i l l   r o d s  

12  depends  on  t h e i r   l ength ,   for  i n s t a n c e .   The  lenght  of  one  d r i l l   rod  i s  

p r e f e r a b l y   between  1500  to  6100  mm. 



Diameters  D2  to  D4  as  e s s e n t i a l l y   equal  to  each  o ther   for  smooth  and 

s t e p l e s s   s u r f a c e .   The  narrow  outer   f l u s h i n g   channel  p rovides   a  s u f -  

f i c i e n t   f l u s h i n g   speed  and  consequen t ly   a  s u f f i c i e n t l y   e f f i c i e n t   r emova l  

of  d r i l l i n g   dust  and  c u t t i n g s ,   and  as  th i s   part  of  the  rod  system  has  an 

e s s e n t i a l l y   smooth  outer   s u r f a c e ,   there  wil l   be  no  c o n s t r i c t i o n s   w h i c h  

would  impede  the  removal  of  d r i l l i n g   dust  and  c u t t i n g s   and  a lso   h a v e  

d e t r i m e n t a l   i n f l u e n c e   on  consumption  of  energy  by  the  f l u s h i n g   medium. 

Figure  2  a lso  shows  the  t ubu la r   rod  12  with  a  p a r t i a l   s e c t i o n   view  i n  

order  to  show  the  c e n t r a l   f l u s h i n g   channel .   D6  denotes  the  d iamete r   o f  

the  c e n t r a l   f l u s h i n g   channel .   In  the  middle  of  the  rod  system  13  t h e r e  

is  a lso  a  s m a l l - d i a m e t e r   f l u s h i n g   channel  system  which  is  not  s e p a r a t e l y  

i l l u s t r a t e d   in  the  f i g u r e .  

In  order  to  provide  adequate   f l u s h i n g   and  consequen t ly   good  suppor t   t h e  

c r o s s - s e c t i o n   area  of  the  c e n t r a l   f l u sh ing   channel  of  the  t u b u l a r   d r i l l  

bar  12  is  made  e s s e n t i a l l y   equal  to  the  c r o s s - s e c t i o n   area  of  the  o u t e r  

f l u s h i n g   channe l .   Then  there   wil l   be  no  e n e r g y - w a s t i n g   c o n s t r i c t i o n s .   ; 

Shaping  the  rod  in  the  de sc r i bed   manner  a lso  r e s u l t s   in  a  r e l a t i v e l y  

narrow  ou te r   f l u s h i n g   channel ,   whereat  the  speed  of  the  f l u s h i n g   medium 

will   be  high  enough,  and  also  the  s t r u c t u r e   will   such  as  to  keep  t h e  

outer   face  of  the  d r i l l   rod  very  close  to  the  wall  of  the  d r i l l h o l e  

being  formed,  which  is  a  p r e r e q u i s i t e   of  good  support   and  minimum  t i l t -  

ing  of  the  d r i l l   rod  in  the  d r i l l h o l e .   Now  there   wil l   not  be  much  room 

for  the  d r i l l   bar  to  bend  in  the  d r i l l h o l e ;   as  the  d r i l l   d e v i a t e s   from 

i ts   o r i g i n a l   d i r e c t i o n ,   t h e  d r i l l   bar  wil l   touch  the  wall  of  the  d r i l l  

hole  thus  p r e v e n t i n g   the  d r i l l   from  d e v i a t i n g   f u r t h e r .  

Figure  3  shows  a  l o n g i t u d i n a l   s ec t i on   view  of  the  conver s ion   c o n n e c t o r  

13  in  an  en l a rged   s c a l e .   The  convers ion   connector   is  an  e longa ted   c y l i n -  

d r i c a l   p i ece ,   symmetr ica l   as  to  i t s   l o n g i t u d i n a l   a x i s .   At  one  end  it  h a s  

a  th read   15  for  f a s t e n i n g   it  to  the  tubu la r   d r i l l   rod  12;  at  the  o t h e r  

end  it  has  a  thread   16  for  f a s t e n i n g   it  to  the  s m a l l e r - d i a m e t e r   d r i l l  

rod  13.  The  th read   15  is  p r e f e r a b l y   an  e x t e r n a l   t h read ;   the  th read   16  i s  

p r e f e r a b l y   an  i n t e r n a l   th read .   The  thread  15  mate  the  end  thread   of  t h e  



t u b u l a r   d r i l l   rod  12,  and  it  has  been  s e l e c t e d   from  a  thread  system  i n  

which  the  thread  angle  and  the  p r o f i l e   he igh t   h  mainly  remain  con-  

s t a n t   i n d e p e n d e n t l y   of  the  ou te r   d iameter   D  of  the  tubular   d r i l l   b a r  

12,  wherat  the  pi tch  of  the  thread   and  the  number  of  thread  heads  n  i n -  

c r e a s e   as  the  outer   d iameter   D  of  the  t ubu l a r   d r i l l   rod  12  i n c r e a s e s .  

In  the  th read   system  in  q u e s t i o n   the  thread  has  been  s e l ec t ed   as  f o l -  

lows:  if  the  outer   d iameter   D  of  the  t ubu la r   d r i l l   rod  12  is  s m a l l e r  

than  70  mm,  the  thread  is  one-headed  and  i t s   p i tch  is  less  than  23  mm; 
if  the  ou te r   diameter   of  the  t ubu l a r   d r i l l   rod  12  is  70  to  152  mm,  t h e  

th read   is  two-headed  and  i t s   p i tch   is  23  to  45  mm;  if  the  outer  d i a m e t e r  

of  the  t u b u l a r   d r i l l   rod  12  is  over  152  mm,  the  thread  is  t h r e e - h e a d e d  

and  i t s   p i tch   is  over  45  mm. 

In  sa id   thread  system,  the  p i tch   of  the  thread  is  6°  to  8°,  p r e f e r a b -  

ly  approx .   7°,  and  i t s   p r o f i l e   he igh t   is  1.5  to  4  mm.  The  p r o f i l e   h e i g h t  

could  p r e f e r a b l y   be  2  to  3  mm.  The  f lank  angle  a  of  the  thread  is  25°  t o  

45°,   p r e f e r a b l y   approx.  3 5 ° .  

On  the  o the r   hand,  the  th read   system  of  the  thread   16  may  be  chosen  

f r e e l y .  

Thus  the  convers ion   connector   makes  the  system  f l e x i b l e ,   as  the  rods  13, 

whose  th read   may  r e p r e s e n t   d i f f e r e n t   thread  systems,   may,  by  means  o f  

the  c o n v e r s i o n   connector   14,  be  e a s i l y   connected  to  the  tubular   and  sup-  

p o r t i n g   d r i l l   rod  12. 

In  f i g u r e   3,  showing  a  s e c t i o n   view  of  the  convers ion   connector   14, 

the re   is  a  c i r c u l a r   mating  su r f ace   17,  aga ins t   which  the  end  of  the  rod  

13  is  tu rned .   The  convers ion   connector   14  also  has  a  plane  face  18, 

a g a i n s t   which  the  end  of  the  rod  12  will   lean.  The  s p e c i f i c   object   i s  

that   impact  energy  will   be  t r a n s m i t t e d   by  these  mating  sur faces   i n s t e a d  

of  the  t h r e a d s .   When  moving  from  the  s m a l l e r - d i a m e t e r   d r i l l   rod  13  t o  

the  l a r g e r - d i a m e t e r   d r i l l   rod  12,  the  i n t e n t i o n   is  to  keep  the  s t e e l  

c r o s s - s e c t i o n   constant   in  order   to  avoid  r e f l e c t i o n   of  impact  e n e r g y .  

Approx imate ly   at  the  middle  s e c t i o n   of  the  convers ion   connector  14,  i n  



i t s   f l u s h i n g   channel  s e c t i o n ,   there  is  a  b e v e l l e d   channel  su r f ace   19 

which  is  aimed  at  m a i n t a i n i n g   said  s t ee l   c r o s s - s e c t i o n   as  cons t an t   as  

p o s s i b l e   and  at  the  same  time  at  promoting  the  l a m i n a r i t y   of  the  flow  of  

the  f l u s h i n g   medium  as  it  flows  to  the  wider  f l u s h i n g   channel  s e c t i o n   o f  

the  d r i l l   pipe  12. 

In  the  o u t e r - t h r e a d   end  of  the  conver s ion   connec tor   14  there  is  also  a 

gu id ing   s e c t i o n   20  whose  diameter  is  sma l l e r   than  the  bottom  d iameter   o f  

the  th readed   s e c t i o n ;   the  object   of  t h i s   gu id ing   s ec t ion   20  is ,   when  t h e  

rod  12  and  the  conver s ion   connector   14  are  f i t t e d   t o g e t h e r ,   guide  t h e i r  

t h reads   to  mate.  In  the  convers ion   connec to r   14  there   is  a  c y l i n d r i c a l  

cen te r   part   21,  which  has  w r e n c h - f l a t s   24  for  opening  with  hand  tools   i n  

those   e x c e p t i o n a l   cases  when  the  j o i n t   cannot  be  opened  mechan i ca l l y   by 

shock  by  d i s c o n n e c t i n g  t h e   r o t a t i o n   movement  and  l eav ing   the  i m p a c t  

d r ive   on.  

F igure   4  shows  a  top  view  of  the  conve r s ion   connector   14;  said  w r e n c h -  

f l a t   24  can  be  seen  in  this   f i gu re .   22  denotes   the  mantle  su r f ace   of  t h e  

middle  s e c t i o n   21  of  the  connec tor .   The  d iameter   D4  of  said  middle  s e c -  

t ion   21  is  e s s e n t i a l l y   equal  to  the  ou te r   d iameter   D  of  the  t u b u l a r  

d r i l l   rod  12.  A  beve l l ed   sur face   23  is  bounded  by  the  mantle  s e c t i o n   22 .  

It  runs  o b l i q u e l y   downwards  and  promotes  the  l a m i n a r i t y   of  the  f l u s h i n g  

medium  flow  toward  the  mouth  s ec t ion   of  the  d r i l l h o l e .  



1.  D r i l l i n g   equipment  (25)  for  p e r c u s s i v e   d r i l l i n g ,   said  equipment  com- 

p r i s i n g   an  a n n u l a r   d r i l l   bit  and  a  d r i l l   rod  system  a t t a ched   to  t h e  

d r i l l   b i t ;   the  p e r c u s s i v e   and  r o t a t i v e   drive  are  brought  to  the  d r i l l  

rod  system  by  equipment  loca ted   above  the  ground  l eve l ,   c h a r a c t e r i z e d   i n  

that  the  d r i l l i n g   equipment  (25)  is  composed  of  a  combinat ion  which  com- 

p r i s e s  

-  an  annu la r   d r i l l   bit  ( 1 0 ) ,  

-  a  t u b u l a r   d r i l l   rod  (12)  or  rod  combinat ion ,   a t t a ched   to  the  a n n u l a r  

d r i l l   bit   with  a  threaded  coupl ing ,   the  outer  diameter   (D3)  of  s a i d  

d r i l l   rod  or  rod  combinat ion  being  e s s e n t i a l l y   equal  to  the  outer   d i a -  

meter  (D2)  of  the  shaf t   (11)  of  the  annular   d r i l l   bit  (10),  whereupon 

the  outer   d i ame te r   (D3)  of  the  t ubu l a r   d r i l l   rod  (12)  and  the  d i a m e t e r  

(D6)  of  the  c e n t e r   hole  or  the  cen te r   f l u sh ing   channel  are  such  that  t h e  

c r o s s - s e c t i o n   area   of  the  center   hole  of  the  d r i l l   rod  is  e s s e n t i a l l y  

equal  to  the  c r o s s - s e c t i o n   area  of  the  annular   space  between  the  o u t e r  

sur face   of  the  d r i l l   rod  (12)  and  the  wall  of  the  f i n i s h e d   d r i l l h o l e ,  

i . e .   to  the  c r o s s - s e c t i o n   area  of  the  outer   f l u s h i n g   c h a n n e l ,  

-  a  conve r s ion   connector   (14)  a t t a c h e d   to  the  t ubu la r   d r i l l   rod  with  a 

threaded  coup l i ng   ( 1 4 ) ,  

-  and  a  d r i l l   rod  (13)  or  d r i l l   rods,   a t t ached   to  the  convers ion   c o u p l -  

ing  (14)  by means  of  a  thread,   the  outer   diameter  (D5)  of  t h e s e / t h e s e  

d r i l l   r o d / r o d s   being  e s s e n t i a l l y   smal ler   than  the  outer  d iameter   (D )  o f  

the  t ubu l a r   d r i l l   rod  ( 1 2 ) .  

2.  D r i l l i n g   equipment  in  accordance  with  claim  1,  c h a r a c t e r i z e d   in  t h a t  

there  are  1  to  3  t ubu la r   d r i l l   rods  ( 1 2 ) .  



3.  A  conver s ion   connec to r   (14)  for  j o i n i n g   two  d r i l l   rod  s y s t e m s ,  
c h a r a c t e r i z e d   in  that   it  comprises  one  coup l i ng   thread   (15)  l oca t ed   a t  

one  end  of  i t s   body  s e c t i o n ,   and  ano ther   coup l i ng   thread  (16)  l oca t ed   a t  

the  o ther   end,  said  t h reads   r e p r e s e n t i n g   d i f f e r e n t   thread  s y s t e m s .  

4.  A  conver s ion   connec tor   in  accordance   with  claim  3,  c h a r a c t e r i z e d   i n  

tha t   the  f i r s t   thread  (15)  of  the  c o n v e r s i o n   connec to r   (14),  a r ranged  t o  

mate  the  end  thread  of  the  tubu la r   rod  (12) ,   has  been  s e l e c t e d   from  a 

th read   system  in  which  the  thread  angle  (  )  and  the  p r o f i l e   he igh t   h 

mainly  remain  cons t an t   i ndependen t ly   of  the  ou te r   diameter  of  the  t u b u -  

lar   d r i l l   rod  (12),   wherat  the  p i tch   of  the  t h read   and  the  number  o f  

th read   heads  n  i n c r e a s e   as  the  outer   d iameter   of  the  tubular   d r i l l   r o d  

(12)  i n c r e a s e s .  

5.  A  conve r s ion   connec tor   in  accordance   with  claim  4,  c h a r a c t e r i z e d   i n  

tha t   the  f i r s t   th read   (15)  of  the  c o n v e r s i o n   connec to r   (14)  is  s e l e c t e d  

from  the  thread  system  as  fo l lows:   if  the  ou te r   d iameter   (D3)  of  t h e  

t u b u l a r   and  s u p p o r t i n g   d r i l l   rod  (12)  is  sma l l e r   than  70  mm,  the  thread  ! 

is  one-headed  and  i t s   p i tch   is  less   than  23  mm;  if  the  outer  d i a m e t e r  

of  the  t u b u l a r . d r i l l   rod  (12)  is  70  to  152  mm,  the  thread  is  two-headed  

and  i t s   p i tch   is  23  to  45  mm;  if  the  outer   d i ame te r   (D3)  of  the  t ubu la r   -  

d r i l l   rod  (12)  is  over  152  mm,  the  thread   is  t h r e e - h e a d e d   and  i t s   p i t c h  

is  over  45  mm. 

6.  A  conve r s ion   c o n n e c t o r   in  accordance   with  claim  4  or  5,  c h a r a c t e r i z e d  

in  tha t   the  f i r s t   thread   (15)  of  the  c o n v e r s i o n   connector   (14)  is  s e l e c -  

ted  from  a  system  in  which  the  pi tch  (  )  of  the  thread  is  6°  to  8 ° ,  

p r e f e r a b l y   approx.  7°,  and  i t s   p r o f i l e   he igh t   is  1.5  to  4  mm. 

7.  A  convers ion   connec tor   in  accordance   with  one  of  claims  4  to  6 ,  

c h a r a c t e r i z e d   in  that   the  f i r s t   th read   (15)  of  the  convers ion   c o n n e c t o r  

(14)  r e p r e s e n t s   a  th read   of  a  system  in  which  the  p r o f i l e   he igh t   (h)  i s  

2  to  3  mm. 



8.  A  convers ion   c o n n e c t o r   in  accordance  with  one  of  claims  4  to  7 ,  

c h a r a c t e r i z e d   in  t ha t   the  flank  angle  (B)  of  the  f i r s t   thread  (15)  i s  

25°  to  45°,  p r e f e r a b l y   approx.  35° .  

9.  A  convers ion   connec to r   in  accordance  with  one  of  claims  3  to  8 ,  

c h a r a c t e r i z e d   in  tha t   the  convers ion   connector   (14)  comprises  an  i n t e r n -  

al  and  e s s e n t i a l l y   c i r c u l a r   mating  sur face   17,  aga ins t   which  the  end  o f  

the  rod  (13)  can  be  p o s i t i o n e d ,   and  an  e x t e r n a l ,   e s s e n t i a l l y   plane  f a c e  

(18),  aga ins t   which  the  end  of  the  tubula r   d r i l l   rod  (12)  may  be  s e t .  

10.  A  conver s ion   connec to r   in  accordance  with  one  of  claims  3  to  9 ,  

c h a r a c t e r i z e d   in  tha t   the  convers ion   connector   (14)  comprises  a  c y l i n -  

d r i c a l   guiding  s e c t i o n   (20)  at  the  end  of  the  f i r s t   thread  ( 1 5 ) .  

11.  A  convers ion   connec to r   in  accordance  with  one  of  claims  3  to  10,  

c h a r a c t e r i z e d   in  tha t   the  convers ion   connector   (14)  comprises  a  b e v e l l e d  

channel  s ec t i on   (19)  l o c a t e d   in  the  f l u s h i n g   channel  in  the  middle  p a r t  
of  the  convers ion   c o n n e c t o r .  

12.  A  convers ion   connec to r   in  accordance  with  one  of  claims  3  to  11, 

c h a r a c t e r i z e d   in  that   the  convers ion   connector   (14)  comprises  a  b e v e l l e d  

sur face   (23)  bounded  by  the  mantle  s ec t ion   (22)  of  the  middle  part   ( 2 2 ) .  

13.  A  convers ion   connec to r   in  accordance  with  one  of  claims  3  to  12, 

c h a r a c t e r i z e d   in  tha t   the  f i r s t   coupl ing  thread  (15)  is  an  e x t e r n a l  

thread  and  the  second  coupl ing   thread  (16)  is  an  i n t e r n a l   t h r e a d .  
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