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@  Continuous  feeding  and  torqueing  device  for  a  drill  stem. 

57  A  drill  head  comprises  two  chucks  (38,  40)  which  alter- 
nately  grip,  rotate  and  advance  downwards  a  drill  string  (32) 
before  releasing  the  drill  string  and  being  retracted,  each 
chuck  regripping  the  drill  string  before  the  other  releases 
the  drill  string  so  that  the  torsional  wind  up  of  the  drill  string 
is  maintained. 



BACKGROUND  TO  THE  INVENTION 

This  i n v e n t i o n   r e l a t e s   to  r o t a r y   d r i l l i n g .  

In  c o n v e n t i o n a l ' r o t a r y   diamond  d r i l l i n g   p r a c t i c e   r o t a t i o n   and  feed   a r e  

t r a n s m i t t e d   from  a  head  to  the  d r i l l   s t r i n g   th rough   a  hol low  chuck  to  w h i c h  

the  s t r i n g   is  chucked .   The  feed  t r a v e l   is  u s u a l l y   l ess   than  a  m e t r e .   A f t e r  

the  s t r i n g   has  been  fed  for   t h a t   d i s t a n c e ,   the  chuck  is  l o o s e n e d ,   run  back  and  

r e t i g h t e n e d   for   a n o t h e r   l eng th   of  f e e d .  

E s p e c i a l l y   as  a  ho le   gets   d e e p e r ,   the  d r i l l   s t r i n g   gets   wound  up  to  a  c e r t a i n  

e x t e n t   under  the  a c t i o n   of  the  r o t a t i n g   head.  If  the  chuck  is  l o o s e n e d ,   t h e  

d r i l l   s t r i n g   unwinds .   This  unwinding  puts   u n n e c e s s a r y   s t r e s s   on  the  d r i l l  

s t r i n g   and  b i t .   F u r t h e r   more,  be fo re   e f f e c t i v e   d r i l l i n g   can  commence,  t h e  

d r i l l   s t r i n g   has  to  be  wound  up  to  the  same  e x t e n t   be fo re   the  chuck  was 

l oosened .   This  l eads   to  a  waste  of  e n e r g y .  

An  o b j e c t   of  t h i s   i n v e n t i o n   is  to  a l l e v i a t e   t he se   p rob l ems .   - 



SUMMARY  OF  THE  INVENTION 

The  i n v e n t i o n   p r o v i d e s   a  d r i l l   head  for   r o t a r y   d r i l l i n g   o p e r a t i o n s  

in  which  a  d r i l l   s t r i n g   is  chucked  to  a  hol low  chuck  c a r r i e d   by 

the  d r i l l   head  which  t r a v e l s   in  the  d i r e c t i o n   of  d r i l l i n g   and  r e v e r s e s  

i t s   t r a v e l   a f t e r   the  d r i l l   s t r i n g   h a s  b e e n   unchucked ,   c h a r a c t e r i s e d  

in  tha t   the  d r i l l   head  is  p r o v i d e d   with  two  spaced  apa r t   c h u c k s ,  

r o t a t e d   at  the  same  speed,   the  chucks   being  adapted   to  be  fed  i n  

tandem  so  t h a t  w h i l e   the  one  is  being  fed  in  the  d r i l l i n g   d i r e c t i o n   t h e  

o ther   is  being  r e v e r s e d ,   t h a t   chuck  which  is  being  r e v e r s e d   f o r  

the  time  being  having  f i r s t   been  u n c h u c k e d .  

P r e f e r a b l y   each  chuck  is  fed  fo rward   and  moved  back  by  h y d r a u l i c  

c y l i n d e r s   to  which  i t   is  a t t a c h e d   by  a  yoke,   each  chuck  is  a r r a n g e d  

normal ly   to  g r ip   the  d r i l l   s t r i n g   and  to  be  h y d r a u l i c a l l y   u n c h u c k e d  

from  the  d r i l l  . s t r i n g ,   the  chucks  and  j acks   being  h y d r a u l i c a l l y  

i n t e g r a t e d   so  t h a t   each  chuck  is  unchucked  from  the  d r i l l   s t r i n g  

a f t e r ,   and  only  a f t e r ,   the  o the r   chuck  has  g r i pped   the  d r i l l   s t r i n g .  

In  one  embodiment  the  d r i l l   head  i n c l u d e s   a  f rame,   two  spaced  a p a r t  

yokes  a r r anged   fo r   guided  movement  by  the  frame  in  a  f o r w a r d ,   d r i l l i n g  

d i r e c t i o n   and  a  r e v e r s e ,   n o n - d r i l l i n g   d i r e c t i o n ,   double   a c t i n g  

h y d r a u l i c   j acks   s u p p o r t i n g   the  yokes  on  the  frame  and  a c t u a b l e  

to  move  the  yokes  in  the  fo rward   and  r e v e r s e   d i r e c t i o n s ,   a  c h u c k  

c a r r i e d   by  each  yoke  which  i n c l u d e s   jaws  b i a sed   to  gr ip   a  d r i l l  

s t r i n g   served  by  the  d r i l l   head  and  a c t u a b l e   h y d r a u l i c a l l y   to  unchuck  

the  chuck  from  the  d r i l l   s t r i n g ,   the  chucks  and  j acks   being  i n t e g r a t e d  

h y d r a u l i c a l l y   fo r   o p e r a t i o n   in  such  a  way  t h a t  t h e   yokes  and  c h u c k s  

move  towards  one  ano the r   and  then  a p a r t  f r o m   one  ano the r   with  e a c h  



chuck  g r i p p i n g   the  d r i l l   s t r i n g   when  i t   r e aches   the  r e a r w a r d   e x t e n t  

of  i t s   r e v e r s e   t r a v e l   and  being  unchucked  from  the  d r i l l   s t r i n g  

when  i t   is  at  the  f u r t h e s t   e x t e n t   of  i t s   forward   t r a v e l   but  o n l y  

a f t e r   the  o the r   chuck  has  g r i pped   the  d r i l l   s t r i n g .  

DESCRIPTION  OF  THE  DRAWING 

The  sole  F igu re   shows  a  s c h e m a t i c   view  of  a  d r i l l   head  e m b o d y i n g  

the  p r i n c i p l e s   of  t h i s   i n v e n t i o n .  

DESCRIPTION  OF  AN  EMBODIMENT 

R e f e r r i n g   to  the  d rawing ,   the  d r i l l   head  10  has  a  frame  which  i n c l u d e s  

four   spaced  guide   columns  12  which  are  shown  p a r t i a l l y   in  g h o s t e d  

o u t l i n e   for   c l a r i t y .   Only  two  guide  columns  are  v i s i b l e   in  t h e  

drawing .   The  frame  a lso   i n c l u d e s   b r a c k e t s   14  on  e i t h e r   s ide   t h r o u g h  

which  the  columns  12  pa s s ,   and  ou tward ly   d i r e c t e d   b r a c k e t s   16  a n d  

18  at  about  m i d - h e i g h t   and  at  the  bottom  of  the  frame  r e s p e c t i v e l y .  

Mounted  between  b r a c k e t s   20  and  22  at  the  upper  and  lower  e n d s  

r e s p e c t i v e l y   of  the   frame  are  upper  and  lower  gea rboxes   24  and  

26  from  which  ex tend   upper  and  lower  d r i v e   tubes   28  and  30  r e s p e c t i v e l y .  

A  d r i l l   s t r i n g   32  pas ses   t h rough   the  a l i g n e d   d r i ve   t ubes   28  a n d  

3 0 .  

Yokes  34  and  36,  which  are  b a s i c a l l y   r e c t a n g u l a r   in  plan  v i e w ,  

are  mounted  fo r   up-and-down  movement  on  the  guide  columns  12  a n d  

are  holed  c e n t r a l l y   to  t ake   the  d r ive   tubes   and  d r i l l   s t r i n g .  

C a r r i e d   r i g i d l y  b y   each  yoke  is  a  chuck  38,  40  which   s u r r o u n d s  

the  d r i l l   s t r i n g   32.  The  chucks  can  be  of  c o n v e n t i o n a l   t y p e ,   h a v i n g  

jaws  which  are  s p r i n g - l o a d e d   to  gr ip  the  d r i l l  s t r i n g - a n d   w h i c h  

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

to  r e l e a s e   the  d r i l l   s t r i n g .  



The  yokes  are  s u p p o r t e d   for  t h e i r   up-and-down  s l i d i n g   movement  

on  the  columns  12  by  means  of  d o u b l e - a c t i n g   h y d r a u l i c   j a c k s   4 2 ,  

44.  The  c y l i n d e r s   46,  48  of  the  j acks   are  s ecu red   r i g i d l y   to  t h e  

yokes  by  means  of  l ock ing   c o l l a r s   50,  52  and  the  ends  of  the  p i s t o n  

rods  54,  56  of  the  j acks   are  s ecu red   to  the  o u t w a r d l y   e x t e n d i n g  

b r a c k e t s   16  and  18  r e s p e c t i v e l y .   E x t e n s i o n   and  r e t r a c t i o n   of  t h e  

jacks   thus  r e s u l t s   in upward  and  dqwnward  movement  of  the  y o k e s .  

A  s i n g l e   motor  s e r v e s   both  g e a r b o x e s  2 4   and  26,  the  o u t p u t s   o f  

which  are  t r a n s f e r r e d   to  the  chucks  by  means  of  the  d r i ve   t u b e s  

28  and  30.  S ince   a  s i n g l e   motor  is  used ,   the  o u t p u t s   of  the  t w o  

gearboxes   are  t h e r e f o r e   s y n c h r o n i s e d .  

Each  chuck  38,  40  can  be  b a s i c a l l y   o f  a   c o n v e n t i o n a l   type  in  w h i c h  

the  jaws  of  the  chuck  are  s p r i n g   loaded  to  g r ip   the  d r i l l   s t r i n g  

to  r o t a t e   i t   and  which  can  be  f o r c e d   a p a r t   h y d r a u l i c a l l y   to  r e l e a s e  

the  d r i l l   s t r i n g .   The  ac tua l   h y d r a u l i c   componen t ry ,   which  is  g e n e r a l l y  

c o n v e n t i o n a l ,   has  been  omi t t ed   from  the  drawing  fo r   c l a r i t y .  

In  the  s i t u a t i o n   d e p i c t e d   in  f u l l   l i n e   in  the  d r awing ,   the  p i s t o n  

rods  54  are  f u l l y   r e t r a c t e d   and  the  yoke  34  is  at  i t s   lowes t   e l e v a t i o n .  

The  p i s t o n   rods  56  are  f u l l y   ex t ended   and  the  yoke  36  is  a c c o r d i n g l y  

at  i t s   h i g h e s t   e l e v a t i o n .   S t a r t i n g   from  t h i s   s i t u a t i o n ,   the  d r i l l  

head  o p e r a t e s   in  the  f o l l o w i n g   way,  assuming  t h a t   the  chuck  40  

has  j u s t   c lo sed   on  the  d r i l l   s t r i n g :  

The  chuck  38  is  h y d r a u l i c a l l y   a c t u a t e d   to  r e l e a s e   the  d r i l l   s t r i n g ,  

and  the  jacks   44  are  r e t r a c t e d   to  lower  the  chuck  40  and  h e n c e  

the  d r i l l   s t r i n g   which  i t   g r i p s ,   at  the  same  t ime ,   the  j a c k s   42 

are  ex tended   to  r a i s e   the  chuck  38  pas t   the  d e s c e n d i n g   d r i l l   s t r i n g .  

When  the  jacks   44  are  f u l l y   r e t r a c t e d   and  the  j a cks   42  are  f u l l y  

e x t e n d e d ,   the  s i t u a t i o n   d e p i c t e d   in  c h a i n - d o t   o u t l i n e   is  a t t a i n e d .  

The  chuck  40  is  now  h y d r a u l i c a l l y   a c t u a t e d   to  r e l e a s e   the  d r i l l  

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

c h u c k .  



The  jacks  42  are  aga in   r e t r a c t e d ,   whi le   the  j acks   44  are  a g a i n  

ex tended   to  feed  the  d r i l l   s t r i n g   f u r t h e r   in  the  downward  d i r e c t i o n  

u n t i l   the  fu l l   l i n e   s i t u a t i o n   is  again  r e a c h e d ,   when  the  c y c l e  

is  r e p e a t e d .   It  w i l l   thus  be  seen  t h a t   t h e  c h u c k s   move  c o n t i n u o u s l y  

towards  one  a n o t h e r   and  then  away  from  one  ano the r   as  the  c y c l e  

is  r e p e a t e d   with  each  chuck  c l o s i n g   on  the  d r i l l   s t r i n g   at  t h e  

top  of  i t s   path  of  movement,  and  r e l e a s i n g   i t   again  at  the  b o t t o m  

of  i t s   path  of  movement.   Of  c o u r s e ,   the  d r i l l   must  be  held  by 

at  l e a s t   one  chuck  at  any  given  t ime,   so  the  a r rangement   is  s u c h  

t h a t   the  lowered  chuck  does  not  r e l e a s e   the  d r i l l   s t r i n g   u n t i l  

the  r a i s e d   chuck  has  c l o s e d   on  i t .  

Because  the  d r i l l   s t r i n g   is  always  held  in  t o r s i o n   by  at  l e a s t  

one  of  the  chucks ,   t h e r e   is  no  unwinding  of  the  d r i l l   s t r i n g   a t  

each  f e e d .  



1 .  

A  d r i l l   head  fo r   r o t a r y   d r i l l i n g   o p e r a t i o n s   in  which  a  d r i l l   s t r i n g  

is  chucked  to  a  hol low  chuck  c a r r i e d   by  the  d r i l l   head  which  t r a v e l s  

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

d r i l l   s t r i n g   has  been  unchucked ,   c h a r a c t e r i s e d   in  t h a t   the   d r i l l  

head  is  p r o v i d e d   with  two  spaced  apar t   chucks ,   r o t a t e d   at  the   same 

speed,   the  chucks   being  adapted   to  be  fed  in  tandem  so  t h a t   whi le   t h e  

one  is  being  fed  in  the  d r i l l i n g   d i r e c t i o n   the  o t h e r   is  be ing   r e v e r s e d ,  

t h a t   chuck  which  is  being  r e v e r s e d   for   the  t ime  be ing   h a v i n g   f i r s t  

been  u n c h u c k e d .  

2 .  

A  d r i l l   head  a c c o r d i n g   to  c la im  1,  in  which  each  chuck  is  fed   f o r w a r d  

and  moved  back  by  h y d r a u l i c   c y l i n d e r s   to  which  i t   is  a t t a c h e d   by 

a  yoke,  each  chuck  has  jaws  b iased   to  g r ip   the  d r i l l   s t r i n g  

and  to  be  h y d r a u l i c a l l y   unchucked  from  the  d r i l l   s t r i n g ,   the   c h u c k s  

and  the  j acks   be ing   h y d r a u l i c a l l y   i n t e g r a t e d   so  t h a t   each  c h u c k  

is  unchucked  from  the  d r i l l   s t r i n g   a f t e r ,   and  only  a f t e r ,   t he   o t h e r  

chuck  has  g r i p p e d   the  d r i l l   s t r i n g .  

3 .  

A  d r i l l   head  for   r o t a r y   d r i l l i n g   o p e r a t i o n s   which  i n c l u d e s   a  f r a m e ,  

two  spaced  a p a r t   yokes   a r r anged   for  guided  movement  by  the   f r a m e  

in  a  fo rward ,   d r i l l i n g   d i r e c t i o n   and  a  r e v e r s e ,   n o n - d r i l l i n g   d i r e c t i o n ,  

double  a c t i n g   h y d r a u l i c   j acks   s u p p o r t i n g   the  y o k e s  o n   the   f r a m e  

and  a c t u a b l e   to  move  the  yokes  in  the  fo rward   and  r e v e r s e   d i r e c t i o n s ,  

a  chuck  c a r r i e d   by  each  yoke  which  i n c l u d e s   jaws  b i a s e d   to  g r i p  -  

a  d r i l l   s t r i n g   s e rved   by  the  d r i l l   head  to  unchuck  t h e  c h u c k   from  t h e  

d r i l l   s t r i n g ,   the  chucks  and  jacks   being  i n t e g r a t e d   h y d r a u l i c a l l y   and  

a c t u a b l e  h y d r a u l i c a l l y  f o r  o p e r a t i o n   i n s u c h   a  way  t h a t   the  yokes   and  c h u c k s  

moved  towards  the  d r i l l   s t r i n g  w h e n   i t   r e a c h e s  t h e   r e a r w a r d   e x t e n d   of  i t s  

r e v e r s e   t r a v e l   and  being  unchucked  from  the  d r i l l   s t r i n g   when  i t   is  at  t h e  

f u r t h e s t   e x t e n t   of  i t s   fo rward   t r a v e l   but  only  a f t e r   the  o t h e r   chuck  h a s  

gr ipped   the  d r i l l   s t r i n g .   -  
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