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Description 

The  invention  relates  to  rotary  drill  bits  for  use  in 
drilling  or  coring  holes  in  subsurface  formations,  and 
particularly  to  polycrystalline  diamond  compact 
(PDC)  drag  bits. 

A  rotary  drill  bit  of  the  kind  to  which  the  present 
invention  relates  comprises  a  bit  body  having  a  shank 
for  connection  to  a  drill  string  and  a  passage  for  sup- 
plying  drilling  fluid  to  the  face  of  the  bit,  which  carries 
a  plurality  of  preform  cutting  elements  each  formed, 
at  least  in  part,  from  polycrystalline  diamond,  and  the 
gauge  of  the  bit  body  including  at  least  one  bearing 
pad  which,  in  use,  engages  the  formation  being  dril- 
led.  One  common  form  of  cutting  element  comprises 
a  tablet,  usually  circular  or  part-circular,  made  up  of 
a  superhard  table  of  polycrystalline  diamond,  provid- 
ing  the  front  cutting  face  of  the  element,  bonded  to  a 
substrate  which  is  usually  of  cemented  tungsten  car- 
bide. 

The  bit  body  may  be  machined  from  solid  metal, 
usually  steel,  or  may  be  moulded  using  a  powder  met- 
allurgy  process  in  which  tungsten  carbide  powder  is 
infiltrated  with  metal  alloy  binder  in  a  furnace  so  as  to 
form  a  hard  matrix. 

US-A-31  20285  discloses  a  rotary  drill  bit  of  the 
basic  kind  referred  to  above,  except  that  the  cutting 
elements  comprise  chips  or  particles  of  tungsten  car- 
bide,  diamond  or  other  materials  embedded  in  an 
abrasion  resistant  matrix.  The  matrix  is  applied  to  two 
radially  extending  steel  blades  welded  to  the  bit  body. 
The  bearing  pads  are  provided  with  tungsten  carbide 
inserts,  or  are  surfaced  with  tungsten  carbide  weld 
material,  to  provide  abrasion  resistance.  The  pads  are 
symmetrically  arranged  with  respect  to  the  two 
blades  and  extend  forwardly  of  the  respective  blades 
with  respect  to  the  normal  direction  of  forward  drilling 
rotation  of  the  bit. 

EP-A-01  65687  discloses  a  drill  bit  in  which  a  cut- 
ter  assembly  on  the  bit  body  comprises  a  single 
blade-like  hardened  cutter  edge  extending  generally 
radially  on  the  leading  face  of  the  bit.  The  bit  does  not 
include  bearing  pads  on  the  gauge  of  the  bit  body,  nor 
polycrystalline  diamond  preform  cutting  elements. 

While  PDC  bits  of  the  kind  first  referred  to  have 
been  very  successful  in  drilling  relatively  soft  forma- 
tions,  they  have  been  less  successful  in  drilling  harder 
formations  and  soft  formations  which  include  harder 
occlusions  or  stringers.  Although  good  rates  of  pene- 
tration  are  possible  in  harder  formations,  the  PDC  cut- 
ters  suffer  accelerated  wear  and  bit  life  can  be  too 
short  to  be  commercially  acceptable. 

Recent  studies  have  suggested  that  the  rapid 
wear  of  PDC  bits  in  harder  formations  is  due  to  chip- 
ping  of  the  cutters  as  a  result  of  impact  loads  caused 
by  vibration,  and  that  the  most  harmful  vibrations  can 
be  attributed  to  a  phenomenon  called  "bit  whirl".  ("Bit 
Whirl  -  A  New  Theory  of  PDC  Bit  Failure"  -  paper  No. 

SPE  1  5971  by  J.  F.  Brett,  T.  M.  Warren  and  S.  M.  Behr, 
Society  of  Petroleum  Engineers,  64th  Annual  Techni- 
cal  Conference,  San  Antonio,  October  8-11,  1989).  Bit 
whirl  arises  When  the  instantaneous  axis  of  rotation 

5  of  the  bit  precesses  around  the  central  axis  of  the 
hole  when  the  diameter  of  the  hole  becomes  slightly 
larger  than  the  diameter  of  the  bit.  When  a  bit  begins 
to  whirl  some  cutters  can  be  moving  sideways  or 
backwards  relatively  to  the  formation  and  may  be 

10  moving  at  much  greater  velocity  than  if  the  bit  were 
rotating  truly.  Once  bit  whirl  has  been  initiated,  it  is  dif- 
ficult  to  stop  since  the  forces  resulting  from  the  bit 
whirl,  such  as  centrifugal  forces,  tend  to  reinforce  the 
effect. 

15  Attempts  to  inhibit  the  initiation  of  bitwhirl  bycon- 
straining  the  bit  to  rotate  truly,  i.e.  with  the  axis  of  ro- 
tation  of  the  bit  coincident  with  the  central  axis  of  the 
hole,  have  not  been  particularly  successful. 

Although  it  is  normally  considered  desirable  for 
20  PDC  drill  bits  to  be  rotationally  balanced,  in  practice 

some  imbalance  is  tolerated.  Accordingly  it  is  fairly 
common  for  PDC  drill  bits  to  be  inherently  imbal- 
anced,  i.e.  when  the  bit  is  being  run  there  is,  due  to 
the  cutting,  hydraulic  and  centrifugal  forces  acting  on 

25  the  bit,  a  resultant  force  acting  on  the  bit,  the  lateral 
component  of  which  force,  during  drilling,  is  balanced 
by  an  equal  and  opposite  reaction  from  the  sides  of 
the  borehole. 

This  resultant  lateral  force  is  commonly  referred 
30  to  as  the  bit  imbalance  force  and  is  usually  represent- 

ed  as  a  percentage  of  the  weight-on-bit  since  it  is  al- 
most  directionally  proportional  to  weight-on-bit.  It  has 
been  found  that  certain  imbalanced  bits  are  less  sus- 
ceptible  to  bit  whirl  than  other,  more  balanced  bits. 

35  ("Development  of  a  Whirl  Resistant  Bit"  -  paper  No. 
SPE  19572  byT.  M.Warren,  Society  of  Petroleum  En- 
gineers,  64th  Annual  Technical  Conference,  San  An- 
tonio,  October  8-11,  1989).  Investigation  of  this  phe- 
nomenon  has  suggested  that  in  such  less  susceptible 

40  bits  the  resultant  lateral  imbalance  force  is  directed 
towards  a  portion  of  the  bit  gauge  which  happens  to 
be  free  of  cutters  and  which  is  therefore  making  lower 
"frictional"  contact  with  the  formation  than  other  parts 
of  the  gauge  of  the  bit  on  which  face  gauge  cutters  are 

45  mounted.  It  is  believed  that,  since  a  comparatively  low 
friction  part  of  the  bit  is  being  urged  against  the  for- 
mation  by  the  imbalance  force,  slipping  occurs  be- 
tween  this  part  of  the  bit  and  the  formation  and  the 
rotating  bit  therefore  has  less  tendency  to  precess,  or 

so  "walk",  around  the  hole,  thus  initiating  bit  whirl. 
(Although,  for  convenience,  reference  is  made 

herein  to  "frictional"  contact  between  the  bit  gauge 
and  formation,  this  expression  is  not  intended  to  be 
limited  only  to  rubbing  contact,  but  should  be  under- 

55  stood  to  include  any  form  of  engagement  between  the 
bit  gauge  and  formation  which  applies  a  restraining 
force  to  rotation  of  the  bit.  Thus,  it  is  intended  to  in- 
clude,  for  example,  engagement  of  the  formation  by 
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any  cutters  or  abrasion  elements  which  may  be 
mounted  on  the  part  of  the  gauge  being  referred  to.) 

This  has  led  to  the  suggestion,  in  the  above- 
mentioned  paper  by  Warren,  that  bit  whirl  might  be  re- 
duced  by  omitting  cutters  from  one  sector  of  the  bit 
face,  so  as  deliberately  to  imbalance  the  bit,  and  pro- 
viding  a  low  friction  pad  on  the  bit  body  for  engaging 
the  surface  of  the  formation  in  the  region  towards 
which  the  resultant  lateral  force  due  to  the  imbalance 
is  directed. 

Experimental  results  have  indicated  that  this  ap- 
proach  may  be  advantageous  in  reducing  or  eliminat- 
ing  bit  whirl.  The  present  invention  relates  to  an  ar- 
rangement  for  providing  the  necessary  imbalance  in 
such  a  bit. 

According  to  the  invention  there  is  provided  a  ro- 
tary  drill  bit  comprising  a  bit  body  having  a  shank  for 
connection  to  a  drill  string  and  a  passage  for  supplying 
drilling  fluid  to  the  face  of  the  bit,  which  carries  a  plur- 
ality  of  preform  cutting  elements  each  formed,  at  least 
in  part,  from  polycrystalline  diamond,  and  the  gauge 
of  the  bit  body  including  at  least  one  bearing  pad 
which,  in  use,  engages  the  formation  being  drilled, 
characterised  in  that  the  bit  body  is  formed  with  a  sin- 
gle  blade  extending  outwardly  away  from  the  central 
rotational  axis  of  the  bit  body,  at  least  the  majority  of 
said  cutting  elements  being  disposed  side-by-side 
along  said  blade  whereby  a  resultant  radial  force  acts 
on  the  bit  in  use,  and  in  that  said  bearing  paid  is  a  low 
friction  pad  which  extends  around  the  gauge  rear- 
wardly  of  the  blade,  with  respect  to  the  normal  direc- 
tion  of  forward  drilling  rotation  of  the  bit,  and  is  so  lo- 
cated  as  to  transmit  the  resultant  radial  force  acting 
on  the  bit,  in  use,  to  the  part  of  the  formation  which 
the  bearing  pad  is  for  the  time  being  engaging. 

Use  of  only  a  single  cutter-carrying  blade  neces- 
sarily  results  in  the  required  imbalance  of  the  bit,  and 
transmission  of  the  resultant  sideways  force  to  the 
formation  through  low  friction  bearing  pads  reduces 
or  prevents  any  tendency  for  bit  whirl  to  be  initiated. 

Furthermore,  the  use  of  a  single  blade  carrying 
all  or  most,  of  the  cutting  elements  has  the  advantage 
that  the  structure  behind  the  cutting  elements,  sup- 
porting  them,  can  be  made  very  strong.  This,  com- 
bined  with  the  anti-whirl  characteristics  of  the  bit,  en- 
ables  the  bit  to  make  a  very  deep  cut  during  each  rev- 
olution,  thus  resulting  in  lower  specific  energy,  i.e. 
higher  efficiency,  of  the  bit. 

The  single  blade  may  extend  substantially  radial- 
ly  with  respect  to  the  axis  of  rotation  of  the  bit. 

Preferably,  the  leading  edge  of  the  low  friction 
bearing  pad  is  in  the  vicinity  of  the  outer  extremity  of 
said  single  blade. 

The  angular  extent  of  the  lowfriction  bearing  pad, 
around  the  gauge,  is  preferably  in  the  range  of  100° 
to  225°. 

The  following  is  a  more  detailed  description  of  an 
embodiment  of  the  invention,  by  way  of  example,  ref- 

erence  being  made  to  the  accompanying  drawings  in 
which: 

Figure  1  is  a  side  elevation  of  a  typical  prior  art 
5  PDC  drill  bit, 

Figure  2  is  an  end  elevation  of  the  drill  bit  shown 
in  Figure  1, 
Figure  3  is  a  diagrammatic  longitudinal  section 
through  a  single  bladed  PDC  drill  bit  according  to 

10  the  present  invention,  and 
Figure  4  is  a  diagrammatic  end  elevation  of  the 
drill  bit  shown  in  Figure  3. 
Referring  to  Figures  1  and  2,  these  show  a  prior 

art  full  bore  PDC  drill  bit. 
15  The  bit  body  10  is  typically  moulded  from  tung- 

sten  carbide  matrix  infiltrated  with  a  binder  alloy,  and 
has  a  steel  shank  having  at  one  end  a  threaded  pin 
11  for  connection  to  the  drill  string.  The  operative  end 
face  12  of  the  bit  body  is  formed  with  a  number  of 

20  blades  13  radiating  from  the  central  area  of  the  bit, 
the  blades  carrying  cutting  structures  14  spaced 
apart  along  the  length  thereof. 

The  bit  gauge  section  15  includes  kickers  16 
which  contact  the  walls  of  the  borehole  to  stabilise  the 

25  bit  in  the  borehole.  A  central  passage  (not  shown)  in 
the  bit  body  and  the  shank  delivers  drilling  fluid 
through  nozzles  17  to  the  end  face  12  in  known  man- 
ner. 

It  will  be  appreciated  that  this  is  only  one  example 
30  of  many  possible  variations  of  type  of  PDC  bit,  includ- 

ing  bits  where  the  body  is  machined  from  steel. 
In  many  such  drill  bits  and  in  the  bit  shown  in  Fig- 

ures  1  and  2,  each  cutting  structure  14  comprises  a 
circular  preform  cutting  element  mounted  on  a  carrier 

35  in  the  form  of  a  stud  which  is  secured,  for  example  by 
brazing  or  shrink  fitting,  in  a  socket  in  the  bit  body. 
Each  cutting  element  typically  comprises  a  thin  table 
of  polycrystalline  diamond  bonded  to  a  less  hard  sub- 
strate,  usually  tungsten  carbide,  the  substrate  in  turn 

40  being  bonded  to  the  carrier. 
A  prior  art  drill  bit  of  the  kind  shown  in  Figures  1 

and  2  is  normally  designed  so  as  to  be  substantially 
balanced,  that  is  to  say  so  that  the  radial  components 
of  the  forces  acting  on  the  bit  during  drilling  opera- 

45  tions  substantially  cancel  out  so  as  to  leave  no  net  lat- 
eral  force  acting  on  the  bit.  In  practice,  however,  due 
to  manufacturing  tolerances  and  the  unpredictability 
of  certain  of  the  forces  acting  on  the  bit,  complete  bal- 
ance  is  difficult  to  achieve  and  most  bits  are  imbal- 

50  anced  to  a  certain  extent.  According  to  the  above- 
mentioned  paper  by  Warren,  10%  imbalance  is  typi- 
cal,  and  values  greater  than  15%  are  not  unusual.  As 
a  result,  one  part  of  the  gauge  section  of  the  bit,  in  the 
direction  of  the  imbalance  force,  tends  to  be  urged  to- 

55  wards  the  formation.  Since  kickers  16  carrying  abra- 
sion  elements  are  disposed  equally  around  the  whole 
periphery  of  the  bit,  the  portion  of  the  gauge  urged 
against  the  formation  by  the  imbalance  force  engag- 
es  the  formation  with  high  frictional  contact  and,  as 

3 
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previously  explained,  this  may  result  in  the  bit  begin- 
ning  to  precess  or  "walk"  around  the  hole  in  the  op- 
posite  direction  to  the  direction  of  rotation  of  the  bit, 
and  this  action  initiates  bit  whirl. 

The  present  invention  provides  an  arrangement 
for  deliberately  imparting  an  imbalance  force  to  the  bit 
and  disposing  a  low  friction  wear  pad  at  the  gauge  in 
the  direction  of  the  imbalance  force  so  that  this  gauge 
portion  tends  to  slip  on  the  surface  of  the  gauge  por- 
tion,  thus  preventing  precession  from  occurring.  Pre- 
ferably  the  deliberate  imbalance  is  greater  than  that 
typically  found,  due  to  manufacturing  tolerances  etc., 
in  conventional  PDC  drill  bits,  i.e.  isgreaterthan  10%, 
and  is  more  preferably  greater  than  15%. 

Since,  in  accordance  with  the  invention,  the  im- 
balance  of  the  bit  is  deliberately  effected  by  the  de- 
sign  of  the  bit,  the  direction  of  the  imbalance  force  is 
controlled  and  predetermined,  enabling  a  low  friction 
wear  pad  to  be  positioned  on  the  gauge  in  the  appro- 
priate  location  to  react  the  imbalance  force. 

Figures  3  and  4  illustrate  a  drill  bit  in  accordance 
with  the  invention,  some  features,  such  as  some  noz- 
zles  and  ducts  for  drilling  fluid,  being  omitted  for  clar- 
ity. 

It  is  common  practice,  in  PDC  drill  bits,  to  mount 
the  cutting  elements  side-by-side  along  blades  which 
project  from  the  end  surface  of  the  bit  body.  For  ex- 
ample,  the  prior  art  drill  bit  shown  in  Figures  1  and  2 
incorporates  nine  such  blades.  It  has  been  found  that 
there  may  be  advantage  in  reducing  the  number  of 
such  blades,  particularly  for  use  in  drilling  sticky  for- 
mations  in  water  based  mud.  This  is  largely  because 
a  reduction  in  the  number  of  blades  allowed  larger 
front  exposure,  that  is  to  say  a  large  cavity  and  for- 
wardly  facing  area  in  front  of  each  blade.  Bits  with  as 
few  as  two  blades  have  been  made  experimentally. 
However,  regardless  of  the  number  of  blades  it  has  hi- 
therto  always  been  considered  that  the  arrange- 
ments  should  be  generally  symmetrical  so  as  to  pro- 
vide  a  nearly  balanced  drill  bit. 

Figures  3  and  4  show  an  arrangement  in  accor- 
dance  with  the  present  invention  wherein  the  drill  bit 
is  formed  with  only  a  single,  generally  radially  extend- 
ing,  blade. 

Referring  to  Figures  3  and  4,  there  is  shown  a  ro- 
tary  drill  bit  comprising  a  bit  body  20  having  a  shank 
21  for  connection  to  a  drill  string  and  a  central  pas- 
sage  22  for  supplying  drilling  fluid  through  bores  23 
to  nozzles  24  opening  out  to  the  face  of  the  bit. 

Mounted  on  the  face  of  the  bit  is  a  single  gener- 
ally  radially  extending  blade  25  which  carries  a  plur- 
ality  of  cutting  structures  26  disposed  side-by-side 
along  the  leading  edge  of  the  blade. 

Each  cutting  structure  26  may  comprise  a  circu- 
lar,  or  part-circular,  preform  cutting  element  mounted 
on  a  carrier  in  the  form  of  a  stud  which  is  secured,  for 
example  by  brazing  or  shrink  fitting,  in  a  socket  in  the 
bit  body.  Each  cutting  element  typically  comprises  a 

thin  table  of  polycrystalline  diamond  bonded  to  a  less 
hard  substrate,  usually  tungsten  carbide,  the  sub- 
strate  in  turn  being  bonded  to  the  carrier.  However, 

5  the  particular  nature  of  the  cutting  structures  does  not 
form  a  part  of  the  present  invention,  and  it  will  be  ap- 
preciated  that  any  other  appropriate  form  of  cutting 
structure  could  be  employed.  For  example,  a  single 
elongate  cutter  might  be  provided,  extending  along 

10  the  blade  25  to  provide  a  substantially  continuous  cut- 
ting  edge.  Although  it  is  preferable  that  all  the  cutting 
elements  should  be  mounted  on  a  single  blade,  the  in- 
vention  does  not  exclude  arrangements  in  which  a 
few  cutting  elements  are  also  mounted  elsewhere  on 

15  the  bit  body. 
The  use  of  only  a  single  blade  25  creates  a  sub- 

stantial  imbalance  in  the  drill  bit  with  a  resultant  side- 
ways  reaction  force,  indicated  at  27  in  Figure  2,  result- 
ing  from  the  combination  of  centrifugal  forces  and  the 

20  cutting  forces  acting  on  the  cutting  structures  26. 
The  resultant  force  27  is  balanced  by  the  reaction 

of  the  formation  on  a  low  friction  wear  pad  28  which 
extends  around  the  gauge  portion  of  the  bit  rearward- 
ly  of  the  cutting  elements  26  with  respect  to  the  nor- 

25  mal  direction  of  forward  drilling  rotation  of  the  bit  (as 
indicated  by  the  arrow).  The  leading  edge  of  the  pad 
is  in  the  vicinity  of  the  outer  extremity  of  the  blade  25, 
and  the  pad  extends  rearwardly  of  the  blade  through 
an  angle  which  is  preferably  in  the  range  of  100°  to 

30  2  25°.  In  the  particular  arrangement  shown  the  angu- 
lar  extent  of  the  pad  is  approximately  130°. 

Instead  of  the  single  low  friction  wear  pad  shown 
in  Figure  2,  two  or  more  such  wear  pads  may  be  pro- 
vided,  spaced  angularly  apart.  The  surface  of  the  low 

35  friction  wear  pad  28  is  in  sliding  engagement  with  the 
surface  of  the  formation  29  and  the  surface  of  the 
wear  pad  28  may  be  rendered  wear-resistant  by  the 
application  thereto  of  a  smooth  thin  layer  of  polycrys- 
talline  diamond  material  by  the  process  known  as 

40  chemical  vapour  deposition,  or  CVD. 
The  arrangement  described  in  Figures  3  and  4 

provides  a  substantial  front  exposure  of  the  cutting 
structures  26,  which  is  known  to  be  of  benefit  for  fast 
drilling.  The  combination  of  the  imbalance  force  27,  as 

45  the  result  of  employing  a  only  single  cutter-carrying 
blade,  and  a  low  friction  wear  pad  to  transmit  this 
force  to  the  formation  will  result  in  high  stability  of  the 
drill  bit  and  substantial  reduction  or  elimination  of  the 
tendency  of  the  bit  to  whirl,  as  previously  described. 

50 

Claims 

1  .  A  rotary  drill  bit  comprising  a  bit  body  (20)  having 
55  a  shank  (21)  for  connection  to  a  drill  string  and  a 

passage  (22)  for  supplying  drilling  fluid  to  the 
face  of  the  bit,  which  carries  a  plurality  of  preform 
cutting  elements  (26)  each  formed,  at  least  in 
part,  from  polycrystalline  diamond,  and  the 

4 
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gauge  of  the  bit  body  including  at  least  one  bear- 
ing  pad  which,  in  use,  engages  the  formation  be- 
ing  drilled,  characterised  in  that  the  bit  body  is 
formed  with  a  single  blade  (25)  extending  out-  5 
wardly  away  from  the  central  rotational  axis  of  the 
bit  body,  at  least  the  majority  of  said  cutting  ele- 
ments  (26)  being  disposed  side-by-side  along 
said  blade  whereby  a  resultant  radial  force  acts 
on  the  bit  in  use,  and  in  that  said  bearing  pad  (28)  w 
is  a  low  friction  bearing  pad  which  extends  around 
the  gauge  rearwardly  of  the  blade  (25),  with  re- 
spect  to  the  normal  direction  of  forward  drilling  ro- 
tation  of  the  bit,  and  is  so  located  as  to  transmit 
the  resultant  radial  force  (27)  acting  on  the  bit,  in  15 
use,  to  the  part  of  the  formation  (29)  which  the 
bearing  pad  is  for  the  time  being  engaging. 

2.  A  rotary  drill  bit  according  to  Claim  1,  character- 
ised  in  that  the  single  blade  (25)  extends  sub-  20 
stantially  radially  with  respect  to  the  axis  of  rota- 
tion  of  the  bit. 

die  resultierende  radiale  Kraft  (27),  welche  auf 
den  Bohrmeissel  im  Betrieb  einwirkt,  auf  den  Teil 
der  Formation  (29)  ubertragen  wird,  welcher  von 
der  Lagerflache  zur  Zeit  beruhrt  wird. 

2.  Drehbohrmeissel  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dass  die  Einzelklinge  (25)  sich  im 
wesentlichen  radial  bezuglich  der  Drehachse  des 
Meissels  erstreckt. 

3.  Drehbohrmeissel  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  dass  die  Auflaufkante  der  Lager- 
flache  (28)  niedriger  Reibung  sich  in  der  Nahe 
des  ausseren  Endes  der  Einzelklinge  (25)  befin- 
det. 

4.  Drehbohrmeissel  nach  einem  der  Anspruche  1 
bis  4,  dadurch  gekennzeichnet,  dass  die  Winkel- 
ausdehnung  der  Lagerflache  (28)  niedriger  Rei- 
bung  urn  das  Kaliber  herum  in  der  Grossenord- 
nung  von  100°  bis  225°  ist. 

3.  A  rotary  drill  bit  according  to  Claim  3,  character- 
ised  in  that  the  leading  edge  of  the  low  friction 
bearing  pad  (28)  is  in  the  vicinity  of  the  outer  ex- 
tremity  of  said  single  blade  (25). 

4.  A  rotary  drill  bit  according  to  any  of  Claims  1  to  4, 
characterised  in  thatthe  angular  extent  of  the  low 
friction  bearing  pad  (28),  around  the  gauge,  is  in 
the  range  of  100°  to  225°. 

Patentanspruche 

1.  Drehbohrmeissel  mit  einem  Meisselkorper  (20), 
welcher  einen  Schaft  (21)  zur  Verbindung  mit  ei- 
nem  Bohrgestange  und  einen  Durchgang  (22)  zur 
Zufuhrung  von  Flussigkeit  an  die  Front  des  Bohr- 
meissels  hat,  welcher  Bohrmeissel  eine  Vielzahl 
von  Schneideelementen  (26)  tragt,  wovon  jedes, 
wenigstens  zum  Teil,  aus  polykristallinem  Dia- 
mant  beteht,  und  das  Kaliber  des  Meisselkorpers 
wenigstens  eine  Lagerflache  hat,  welche,  beim 
Betrieb,  die  zu  durchbohrende  Formation  be- 
ruhrt,  dadurch  gekennzeichnet,  dass  der  Mei- 
sselkorper  mit  einer  Einzelklinge  (25)  versehen 
ist,  welche  sich  nach  aussen  von  der  zentralen 
Drehachse  des  Meisselkorpers  weg  erstreckt, 
wobei  wenigstens  eine  Mehrzahl  der  Schneide- 
elemente  (26)  Seite  an  Seite  entlang  der  Klinge 
angeordnet  ist,  wodurch  eine  resultierende  Radi- 
alkraft  auf  den  Meissel  im  Betrieb  einwirkt,  und, 
dass  die  Lagerflache  (28)  eine  Lagerflache  nied- 
riger  Reibung  ist,  welche  sich  urn  das  Kaliber 
nach  ruckwarts  von  der  Klinge  (25),  bezuglich  der 
normalen  Richtung  fur  Vorwartsdrehbohren  des 
Meissels,  erstreckt  und  so  angeordnet  ist,  dass 

25  Revendications 

1  .  Trepan  de  forage  rotatif  comprenant  un  corps  de 
trepan  (20)  ayant  une  tige  (22)  destine  a  etre 
connectee  a  une  tige  de  forage  et  un  passage 

30  (22)  pour  alimenter  du  liquide  de  forage  vers  la 
face  avant  du  trepan  qui  lui  porte  une  pluralite 
d'elements  de  coupe  (26)  formes  chacun,  au 
moins  partiellement,  d'un  diamant  polycristallin, 
et  le  calibre  du  corps  de  trepan  comprenant  au 

35  moins  une  surface  d'appui  qui,  en  service, 
contacte  la  formation  qui  est  foree,  caracterise  en 
ce  que  le  corps  de  trepan  est  forme  avec  une 
lame  unique  (25)  s'etendant  vers  I'exterieur  pour 
s'eloigner  de  I'axe  de  rotation  central  du  corps  de 

40  trepan,  au  moins  une  majorite  desdits  elements 
de  coupe  (26)  etant  disposee  cote  a  cote  le  long 
de  la  lame  de  sorte  qu'une  force  radiale  resultan- 
ts  agit  sur  le  trepan  en  service,  et  en  ce  que  ladite 
surface  d'appui  (28)  est  une  surface  d'appui  a  fai- 

45  ble  friction  qui  s'etend  autour  du  calibre  vers 
I'arriere  de  la  lame  (25),  par  rapport  a  la  direction 
normale  de  forage  vers  I'avant,  et  est  disposee  de 
sorte  a  transmettre  la  force  radiale  resultante  (27) 
agissant  sur  le  trepan,  en  service,  vers  la  partie 

50  de  la  formation  (28)  qui  est  contactee  par  la  sur- 
face  d'appui  pour  le  moment. 

2.  Trepan  de  forage  rotatif  selon  la  revendication  1  , 
caracterise  en  ce  que  la  lame  unique  (25)  s'etend 

55  substantiellement  radialement  par  rapport  a  I'axe 
de  rotation  du  trepan. 

3.  Trepan  rotatif  selon  la  revendication  2,  caracteri- 
se  en  ce  que  I'arrete  avant  de  la  surface  d'appui 

5 
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(28)  a  faible  friction  se  trouve  en  proximite  de  I'ex- 
tremite  exterieure  de  la  lame  unique  (25). 

4.  Trepan  de  forage  rotatif  selon  une  des  revendica-  5 
tions  1  a  4,  caracterise  en  ce  que  I'etendue  angu- 
laire  de  la  surface  d'appui  (28)  a  faible  friction  au- 
tourdu  calibre  est  de  I'ordre  de  grandeur  de  100° 
a  225°. 
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