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Description 

The  present  invention  relates  to  rotable  bits  for 
use  in  earth  boring. 

EP-A-0  117  506  filed  prior  to  the  filing  date  of  5 
the  present  invention,  but  published  thereafter 
discloses  a  bit  having  a  bit  face  with  a  plurality  of 
teeth  disposed  thereon,  wherein  each  said  tooth 
comprises  a  high  temperature  stable  polycrys- 
talline  diamond  element  directly  embedded  in  w 
part  in  said  bit  face  and  extending  therefrom  and 
within  said  tooth  integrally  formed  with  said  bit 
including  a  prepad  disposed  in  front  of  said  PCD 
element  and  a  trailing  support  disposed  behind 
said  PCD  element  said  prepad  and  trailing  is 
support  being  contiguous  with  said  PCD  element 
and  substantially  congruous  therewith  at  the 
planes  of  contiguity  between  said  PCD  element 
and  said  prepad  and  trailing  support,  said  prepad 
forming  the  leading  portion  of  said  tooth  and  said  20 
trailing  support  forming  the  trailing  portion  of 
said  tooth  as  defined  by  linear  movement  of  said 
tooth  when  said  bit  is  rotated  whereby  a  sub- 
stantially  singular  geometric  body  is  formed  for 
said  tooth.  25 

The  present  invention  is  an  improvement  of 
such  a  bit  further  characterised  in  that  said  PCD 
element  being  embedded  in  said  bit  beneath  said 
bit  face  by  a  depth  of  approximately  35  to  45 
percent  of  its  total  height  as  measured  in  the  30 
direction  of  the  normal  to  said  bit  face  at  the  point 
of  disposition  of  said  tooth.  Further  embodiments 
are  claimed  in  claims  2-4. 

The  present  invention  provides  securely  affix- 
ing  the  diamond  cutting  elements  in  matrix  35 
material,  supporting  them  against  impact  forces 
from  behind,  protecting  the  leading  faces  against 
impact  damage,  while  providing  a  very  large 
exposure  for  the  cutting  elements  without 
weakening  their  attachment  to  the  matrix.  So  the  40 
maximum  amount  of  the  cutting  elements  may  be 
usefully  used  in  the  cutting  process  before  any 
significant  probability  of  tooth  loss  is  encoun- 
tered. 

A  rotatable  drill  bit  (US-A-4  351  401)  is  known  45 
having  stud  of  cylindrical  cutters  brazed  into  the 
matrix  after  furnacing,  not  reinforced  at  all  or  very 
inadequately  reinforced  from  behind  by  the  mat- 
rix,  in  addition  to  being  inprotected  on  their 
leading  face  by  interlocking  contact  with  the  so 
matrix.  That  isn't  the  case,  too,  with  a  bit  (US-A- 
4  373  593)  including  cutting  members  being 
formed  as  a  wedge  shaped  cut-out  segment  of  a 
sintered  body  with  a  supporting  portion 
surrounding  the  cutting  portion,  said  cutting  por-  55 
tion  being  a  material  selected  from  compacted 
diamond  and  compacted  cubic  boron  nitride. 
There  is  no  prepad  and  trailing  support  con- 
figured  in  any  way  similiarly  to  the  cutting  por- 
tion.  60 

Brief  Description  of  the  Drawings 
Figure  1  is  an  isometric  view  showing  the  face 

of  a  mining  bit  having  teeth  devised  according  to 
the  present  invention.  65 

Figure  2  is  a  longitudinal  sectional  view  in 
enlarged  scale  taken  through  curved  line  2-2  of 
Figure  1. 

Figure  3  is  a  plan  view  of  the  tooth  shown  in 
Figure  2. 

Figure  4  is  a  diagrammatic  plan  view  of  the 
mining  bit  shown  in  Figure  1. 

Figure  5  is  a  diagrammatic  view  taken  through 
line  5-5  of  Figure  4  showing  the  placement  and 
orientation  of  cutting  teeth  across  the  face  of  the 
rotary  bit  of  Figure  1. 

Figure  6  is  a  pictorial  view  of  a  petroleum  bit 
incorporating  teeth  devised  according  to  the 
present  invention. 

The  present  invention  and  its  various  embodi- 
ments  are  better  understood  by  '  viewing  the 
above  described  Figures  in  light  of  the  following 
detailed  description. 

Detailed  Description  of  the  Preferred  Embodi- 
ments 

Synthetic  polycrystalline  diamonds  are  readily 
available  at  a  cost  highly  competitive  with 
similarly  sized  natural  diamonds  of  industrial 
quality  and  have  virtually  the  same  if  not  better 
wear  characteristics  and  generally  less  friability. 
In  addition,  synthetic  diamonds  have  the  particu- 
lar  advantage  of  being  manufactured  in  uniform 
and  regular  shapes  which  can  be  exploited  to 
maximize  cutting  efficiency.  However,  thermally 
stable  polycrystalline  diamond  (PCD)  elements 
are  manufactured  in  such  sizes  that  their  retention 
on  the  face  of  a  drill  bit  is  not  a  trivial  matter. 

PCD  elements  currently  manufactured  by 
General  Electric  Company  under  the  trademark 
GEOSET  are  triangular  prisms  having  an  equila- 
teral  triangular  cross  section  perpendicular  to  the 
longitudinal  axis  •  of  the  triangular  prismatic 
shape.  The  typical  dimensions  of  such  PCDs 
presently  available  are  2.6  millimeters  in  length 
and  4.0  millimeters  on  a  side.  A  larger  sized 
thermally  stable  GEOSET,  6.0  mm  on  a  side  and  a 
3.7  mm  thick,  are  also  now  available. 

According  to  the  present  invention,  such  PCD 
elements  can  be  retained  upon  the  face  of  a  rotary 
bit  provided  that  the  projecting  portion  of  each 
PCD  is  supported  by  integral  matrix  material 
extending  from  the  rotary  bit  face  to  form  a 
prepad  and  tail  support.  The  prepad  and  tail 
support  have  a  mutually  congruent  triangular 
cross  section  and  together  with  the  PCD  element 
form  a  V-shaped  tooth  having  a  generally  arcuate 
apical  edge  defining  the  top  of  the  ridge  of  the 
tooth.  The  manner  in  which  such  tooth  is  formed 
and  its  configuration  in  a  mining  bit  is  better 
understood  by  referring  to  the  Figures  described 
below. 

Referring  now  to  Figure  1  ,  a  perspective  view  of 
a  mining  bit  10  is  illustrated.  Mining  bit  10 
includes  a  steel  shank  12  provided  with  a  conven- 
tional  threading  or  means  of  engagement  (not 
shown)  to  fit  standardized  pin  and  box  threads 
used  in  connection  with  drill  strings.  Bit  10  also 
includes  a  bit  crown  generally  denoted  by  ref- 
erence  character  14,  having  an  outer  gage  16,  and 
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mechanically  possible.  Sufficient  material  must 
be  provided  in  trailing  support  30  to  provide  the 
rigidity  necessary  to  support  trailing  face  40  of 
element  32  to  prevent  fracture  or  loss  of  PCD 

5  element  32  which  otherwise  would  occur  if 
element  32  were  unsupported. 

In  addition  to  providing  support  to  element  32 
to  prevent  fracture,  prepad  28  and  tail  support  30 
serve  in  combination  as  a  means  for  securing  the 

w  disposition  of  element  32  on  bit  face  18.  Without 
the  means  provided  by  the  present  invention  the 
most  common  source  of  bit  failure  is  due  to  the 
loss  or  breakage  of  the  PCD  elements.  Prepad  28 
and  trailing  support  30  serve  in  combination  to 

15  secure  the  disposition  of  element  32  within  tooth 
24  by  providing  forward  and  rearward  contiguous 
mechanical  engagement  with  element  32  in  the 
tangential  direction.  For  example,  a  PCD  element 
32  of  triangular  prismatic  shape  having  a  thick- 

20  ness  48  of  approximately  4.0  millimeters  and  a 
height  52  of  approximately  3.5  millimeters  can  be 
embedded  below  bit  face  18  by  a  depth  54  of 
approximately  1.5  millimeters  thereby  exposing  a 
maximum  height  of  approximately  2.0  milli- 

25  meters  above  bit  face  18  for  useful  cutting  action. 
For  the  purposes  of  this  specification,  height  of 
said  PCD  element  32  is  measured  in  a  direction 
perpendicular  to  bit  face  18  at  the  point  of  deposi- 
tion  of  the  tooth  thereon.  It  has  been  determined 

30  that  not  until  when  approximately  2.0  mm  of  PCD 
element  32  has  been  worn  away,  is  a  significant 
probability  of  total  element  loss  encountered.  In 
this  way,  as  soon  as  tooth  24  is  substantially  worn 
away,  or  nearly  flush  with  bit  face  18,  the  maxi- 

35  mum  amount  of  PCD  element  32  has  been  use- 
fully  used  in  the  cutting  process  before  any 
significant  probability  of  tooth  loss  is  encoun- 
tered.  The  optimal  depth  by  which  PCD  32  is 
embedded  in  bit  face  18  can  be  empiracally 

40  determined  for  any  size  element  for  disposition  in 
a  tooth  made  according  to  the  teachings  of  the 
present  invention.  However,  the  proportions  of 
the  preferred  embodiment  are  illustrative.  In 
other  words  PCD  element  32  is  embedded  below 

45  bit  face  18  by  approximately  35-45%  of  its  total 
height  and  is  disposed  within  and  forms  part  of  a 
tooth  which  is  at  least  two  times  longer  than  the 
azimuthal  thickness  of  PCD  element  32,  which 
tooth  includes  a  prepad  and  trailing  support. 

so  Referring  now  to  Figure  4,  the  teeth  of  the 
present  invention  are  shown  in  diagrammatic 
plan  view  as  configured  on  bit  face  18  of  a 
conventional  mining  bit  10.  Bit  face  18  is  sectored 
into  six  sections  of  two  types  with  each  section 

55  encompassing  a  sixty  degree  sector  of  bit  face  18. 
Consider  first  a  sector  56  which  is  depicted  as 
including  five  teeth  24b,  24d,  24f,  24h  and  24j.  A 
second  sixty  degree  section  58  includes  a  second 
pattern  comprised  of  teeth  24a,  24c,  24e,  24g,  24i, 

60  and  24k.  In  bit  10,  each  of  sectors  56  and  58  are 
separated  by  radial  waterways  60.  The  dia- 
grammatic  radial  placement  of  teeth  24a-24k  is 
better  understood  by  referring  now  to  Figure  5 
which  shows  in  enlarged  scale  a  diagrammatic 

65  sectional  view  through  curve  5-5  of  Figure  4  of  the 

end-face  18  and  inner  gage  20.  The  tooth  con- 
struction  and  layout  of  the  present  invention  is 
shown  in  the  context  of  the  simplified  mining  bit 
as  illustrated  in  Figure  1  only  for  the  purposes  of 
illustration  and  it  must  be  understood  that  such  a 
tooth  can  be  used  in  many  other  types  of  bits 
including  both  mining  bits  and  petroleum  bits 
other  than  those  illustrated  here.  Bit  face  18  also 
includes  a  plurality  of  collectors  or  waterways  22 
radially  defined  in  the  bit  face  between  inner  gage 
20  and  outer  gage  16. 

Bit  face  18  is  particularly  characterised  by 
having  a  plurality  of  teeth  24  defined  thereon 
projecting  from  bit  face  18.  In  addition,  inner  gage 
20  and  outer  gage  16  are  provided  with  a  plurality 
of  PCD  elements  set  substantially  flush  with  the 
gage  to  provide  the  cutting  and  wearing  surface 
for  the  respective  gage.  Figure  2  illustrates  in 
simplified  sectional  view  in  enlarged  scale  taken 
through  line  2-2  of  Figure  1,  a  single  tooth, 
generally  denoted  by  reference  character  24. 
Tooth  24  is  particularly  characterised  by  including 
a  prepad  portion  28  and  a  trailing  support  portion 
30  on  each  side  of  PCD  element  32.  Prepad  28  and 
trailing  support  30  are  integrally  formed  with  the 
conventional  matrix  material  forming  bit  face  18 
of  bit  10.  Typically,  matrix  material  of  bit  10  is  a 
conventional  formulation  of  tungsten  carbide  cast 
in  a  mixture  with  small  amounts  of  binder  alloys. 

A  top  plan  view  of  tooth  24  is  illustrated  in 
Figure  3  and  clearly  shows  an  apical  ridge  34 
arcuately  defined  about  longitudinal  bit  axis  36. 
Prepad  28  is  adjacent  and  contiguous  to  PCD 
element  32  on  leading  face  38  of  element  32. 
Similarly,  trailing  support  30  is  adjacent  and 
contiguous  to  trailing  face  40  of  element  32, 
thereby  in  combination  providing  full  tangential 
support  to  the  PCD  element  32  as  rotary  bit  10 
rotates  about  longitudinal  bit  axis  36.  When  rotary 
bit  10  rotates,  the  first  impact  of  tooth  24  with  the 
rock  formation  being  drilled  is  with  prepad  28. 
Prepad  28  thus  serves  to  lock  PCD  element  32 
within  tooth  24.  As  tooth  24  wears,  prepad  28  is 
worn  away  with  the  amount  of  wear  limited  by 
the  much  harder  PCD  element  32.  Edge  42  in 
Figure  2  shows  a  leading  edge  of  prepad  28 
thereby  exposing  just  that  portion  of  leading  face 
38  of  element  32  which  is  involved  at  any  instant 
of  time  with  the  actual  cutting  process. 

Similarly,  the  longer  trailing  support  30  shown 
in  Figures  2  and  3  provide  a  mechanical  backing 
to  prevent  fracture  of  element  32  under  drilling 
stresses.  In  the  preferred  embodiment,  trailing 
face  40  of  element  32  is  disposed  within  tooth  24 
at  or  near  midpoint  44  of  tooth  24  so  that  trailing 
support  30  constitutes  approximately  half  of  the 
total  length  of  tooth  24.  For  example,  referring  to 
the  preferred  embodiment  of  Figure  2,  trailing 
support  30  has  a  lineal  dimension  46  as  measured 
on  an  arc  centered  about  longitudinal  axis  36  with 
thickness  48  of  element  32  being  approximately 
2.6  mm  (a  2102  GEOSET  manufactured  by 
General  Electric  Co.)  and  thickness  50  of  prepad 
28  being  minimized  by  the  setting  of  PCD  element 
32  as  far  forward  in  the  mold  indentation  as 
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overlapping  radial  displacement  of  teeth  24a-24k. 
Teeth  24c-24i  form  a  series  of  inner  teeth,  each  set 
in  a  substantially  perpendicular  mannerto  bit  face 
18  and  radially  spaced  with  respect  to  the  adja- 
cently  disposed  teeth  to  form  in  sections  56  and  s 
58  an  alternating  series  of  cutting  elements.  For 
example,  tooth  24c  is  the  outermost  tooth  of  the 
inner  set  and  is  disposed  in  section  58  and  is  next 
radially  adjacent  to  tooth  24d  from  section  56. 
Similarly,  tooth  24d  in  section  56  is  next  radially  w 
adjacent  to  tooth  24e  from  section  58.  The  series 
alternates  between  teeth  selected  from  sections 
56  and  58  until  the  innermost  one  of  the  inner  set 
of  teeth  is  reached,  namely,  tooth  24i. 

Outer  teeth  24a  and  24k  define  the  gage  of  bit  is 
10.  Tooth  24a  is  the  radially  outermost  tooth  on 
section  58  and  tooth  24k  also  from  section  58,  is 
the  radially  innermost  tooth  of  bit  10.  Teeth  24a 
and  24k  are  tilted  with  respect  to  the  perpendicu- 
lar  of  bit  face  18  such  that  their  corresponding  20 

•apical  ridges  24a  and  24k  are  placed  outwardly  as 
far  as  possible  to  define  the  gage  dimension.  In 
the  preferred  embodiment,  the  outermost  surface 
62  of  tooth  24a  and  the  innermost  surface  64  of 
tooth  24k  are  set  so  as  to  be  substantially  perpen-  25 
dicular  to  bit  face  18. 

The  radially  adjacent  teeth  24b  and  24j  from 
section  56  are  disposed  to  project  from  bit  face  18 
in  the  next  radially  adjacent  positions  between 
teeth  24a  and  24c  in  the  case  of  tooth  24b,  and  in  30 
the  case  of  tooth  24j  between  teeth  24k  and  24i. 
Teeth  24b  and  24j  are  also  inclined  to  provide 
cutting  coverage  out  to  the  gage  -of  bit  10.  How- 
ever,  instead  of  being  tilted  30  degrees  so  that  • 
outer  surface  62  is  perpendicular  to  bit  face  18,  35 
teeth  24b  and  24j  are  tilted  approximately  15 
degrees  away  from  perpendicular  alignment  to 
provide  a  smooth  and  more  even  cutting  action 
from  the  outer  and  inner  gage  toward  the  inner 
set  of  cutting  teeth  24c-24i.  40 

Many  alterations  and  modifications  may  be 
made  by  those  having  ordinary  skill  in  the  art 
without  departing  from  the  spirit  and  scope  of  the 
present  invention.  Larger  dimensional  triangular 
prismatic  diamonds  could  be  used  wiith  equal  45 
ease,  such  as  a  PCD  sold  by  General  Electric  Co. 
under  the  trademark  GEOSET  2103  measuring  6.0 
mm  on  a  side  and  3.7  mm  thick.  For  example, 
referring  to  Figures  2  and  3,  the  leading  edge  66  of 
prepad  28  and  the  trailing  edge  68  of  trailing  so 
support  30  have  been  shown  as  slightly  inclined 
with  respect  to  the  vertical  and  are  shown  in 
Figure  3  as  having  a  generally  circular  plan 
outline.  It  is  entirely  possible  that  with  approp- 
riate  tooling,  tooth  26  could  be  shaped  with  flat  or  55 
abrupt  and  substantially  perpendicular  faces  66 
and  68.  The  shape  depicted  in  the  preferred 
embodiment  is  assumed  only  as  a  matter  of 
convenience  of  manufacture  the  molding  process 
of  tooth  26  and  does  not  represent  a  critical  60 
design  limitation.  Furthermore,  the  polycrys- 
talline  diamond  cutting  element  of  the  present 
invention  has  been  shown  as  used  in  a  mining 
core  bit  in  a  simplified  fixture.  It  is  of  course 
possible  that  that  same  tooth  could  be  employed  65 

in  mining  bits  of  more  complex  designs  or  in 
petroleum  bits  without  departing  from  the  spirit 
and  scope  of  the  present  invention. 

Figure  6  is  a  perspective  view  of  a  petroleum  bit 
incorporating  teeth  improved  according  to  the 
present  invention.  Petroleum  bit  70,  as  in  the  case 
of  mining  bit  10  illustrated  in  connection  with 
Figures  1-5,  includes  a  steel  shank  72  and  conven- 
tional  threading  74  defined  on  the  end  of  shank  72 
for  coupling  with  a  drill  string.  Bit  70  includes  at 
its  opposing  end  a  bit  face,  generally  denoted  by 
reference  numeral  76.  Bit  face  76  is  characterised 
by  an  apex  77,  a  nose  portion  generally  denoted 
by  a  reference  numeral  78,  a  shoulder  portion 
generally  denoted  by  reference  numeral  81,  a 
flank  portion  generally  denoted  by  reference 
numeral  80,  and  a  gage  portion  generally  denoted 
by  reference  numeral  82.  Bit  face  76  includes  a 
plurality  of  pads  84  disposed  in  a  generally  radial 
pattern  across  apex  77,  nose  78,  flank  80, 
shoulder  81  and  gage  82.  Pads  84  are  separated 
by  a  corresponding  plurality  of  channels  86  which 
define  the  waterways  of  bit  face  76.  Drilling  mud 
is  provided  to  the  waterways  of  bit  face  76  from  a 
central  conduit  (not  shown)  defined  in  a  conven- 
tional  manner  within  the  longitudinal  axis  and 
body  of  bit  70. 

As  illustrated  in  perspective  view  in  Figure  6, 
each  pad  84  includes  a  plurality  of  teeth  88 
defined  thereon  such  that  the  longitudinal  axis  of 
the  tooth  lies  along  the  width  of  the  pad  and  is 
oriented  in  a  generally  azimuthal  direction  as 
defined  by  the  rotation  of  bit  70.  PCD  elements  90 
included  within  tooth  88  with  a  prepad  92  contigu- 
ous  with  and  prefacing  PCD  90  which  is  followed 
by  and  supported  by  trailing  support  94.  Prepad 
92,  PCD  element  90  and  trailing  support  94  as 
described  above  constituting  a  singular  geo- 
metric  body  comprising  the  tooth  88.  As  illus- 
trated  in  the  Figure  6,  PCD  elements  90  are 
disposed  near  the  leading  edge  of  each  pad  84, 
prepad  92  in  each  case  being  adjacent  to  the 
leading  edge  of  its  corresponding  pad  84.  Thus, 
bit  70  as  shown  in  Figure  6  is  designed  to  cut 
when  rotated  in  the  clockwise  direction  as  illus- 
trated  in  Figure  6. 

The  particular  design  of  petroleum  bit  70  as 
shown  in  Figure  6  has  been  arbitrarily  chosen  as 
an  example  and  a  tooth  design  improved  accord- 
ing  to  the  present  invention  can  be  adapted  to  any 
pattern  or  type  of  petroleum  coring  or  other  type 
of  drilling  bit  according  to  the  teachings  of  the 
present  invention. 

Therefore,  the  illustrated  embodiment  has  been 
described  only  for  the  purposes  of  clarification 
and  example  and  should  not  be  taken  as  limiting 
the  scope  or  application  of  the  following  claims. 

Claims 

1.  A  rotating  bit  (10)  having  a  bit  face  (18)  with  a 
plurality  of  teeth  (24)  disposed  thereon,  wherein 
each  said  tooth  (24)  comprises  a  high  tempera- 
ture  stable  polycrystalline  diamond  element  (32) 
directly  embedded  in  part  in  said  bit  face  (18)  and 
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Nachlaufstiitze  (30)  hinter  dem  PCD-Element  (32) 
umfaSt,  welche  integral  mit  dem  DrehbohrmeilSel 
ausgeformt  sind,  wobei  die  Vorerhebung  (28)  und 
die  Nachlaufstutze  (30)  dem  PCD-Element  (32) 
benachbart  und  an  den  Grenzebenen  zwischen 
dem  PCD-Element  (32)  und  der  Vorerhebung  (28) 
bzw.  der  Nachlaufstutze  (30)  mit  dem  PCD-Ele- 
ment  (32)  im  wesentlichen  kongruent  sind,  wobei 
die  Vorerhebung  (28)  den  Vorlaufbereich  des 
Zahns  (24)  und  die  Nachlaufstutze  (30)  den  Nach- 
laufbereich  des  Zahns  (24)  biidet,  und  zwar  im 
Sinne  einer  linearen  Bewegung  des  Zahns  beim 
Umlaufen  des  MeilSels  (10),  wodurch  derZahn  (24) 
einen  im  wesentlichen  singularen  geometrischen 
Korper  biidet,  und  wobei  das  PCD-Element  (32)  in 
den  DrehbohrmeilSel  unterhalb  der  MeilSeloberfla- 
che  (18)  mit  einer  Tiefe  von  annahemd  35-45% 
seiner  Gesamthohe  (52),  gemessen  in  der  Rich- 
tung  senkrecht  zur  MeiBeloberflache  (18)  an  der 
Stelle  der  Anordnung  des  Zahns  (24),  eingelassen 
ist. 

2.  DrehbohrmeilSel  nach  Anspruch  1,  bei  dem 
das  PCD-Element  (32)  die  Form  eines  dreieckigen 
Prismas  und  einen  senkrechten  Querschnitt  in  der 
Form  eines  gleichseitigen  Dreiecks  hat,  das  gleich- 
seitige  Dreieck  eine  Seitenlange  von  4.0  mm 
aufweist  und  die  Tiefe  der  Einbettung  des  PCD- 
Elements  in  die  MeijSeloberflache  (18)  annahernd 
1,5  mm  bei  einem  Uberstand  des  PCD-Elements 
iiber  die  MeifSeloberflache  von  2,0  mm  betragt. 

3.  DrehbohrmeifSel  nach  Anspruch  1  oder2,  bei 
dem  die  auf  dem  MeilSel  (10)  angeordnete  Mehr- 
zahl  von  Zahnen  (24a-24k)  zu  einem  inneren  Satz 
Zahne  (24c-24i)  und  einem  aulSeren  Satz  Zahne 
(24a,  24b,  24j,  24k)  gruppiert  sind,  der  innere  Satz 
ein  polykristallines  Diamantelement  (32)  aufweist, 
das  auf  der  MeiBeloberflache  im  wesentlichen 
senkrecht  zu  dieser  derart  angeordnet  ist,  dalS  der 
Zahn  (24)  des  inneren  Satzes  im  wesentlichen 
symmetrisch  zur  MeiBeloberflache  (18)  ist,  und 
der  aulSere  Satz  Zahne  (24a,  24b,  24j,  24k)  in  bezug 
auf  die  MeilSeloberflache  (18)  geneigt  angeordnet 
sind,  urn  ein  vorgegebenes  Kaliber  (16;  20)  zu 
schneiden,  das  dem  MeilSel  entspricht. 

4.  DrehbohrmeifSel  nach  Anspruch  3,  bei  dem 
die  aufcersten  Zahne  (24a;  24k)  des  auSeren  Satzes 
Zahne  (24a,  24b,  24j,  24k)  derart  orientiert  sind, 
da(S  eine  Flache  (62;  64)  der  aufcersten  Zahne  (24a; 
24k)  im  wesentlichen  parallel  zur  Kalibrierbereich 
(16;  20)  des  MeilSels  (10)  und  angrenzend  an 
diesen  angeordnet  sind,  wobei  die  eine  im  wesent- 
lichen  parallele  und  benachbarte  Flache  (62;  64) 
des  einen  Zahns  im  wesentlichen  in  der  Verlange- 
rung  der  Ebene  der  Oberflache  des  Kalibrierberei- 
ches  (16;  20)  gelegen  ist  und  dadurch  eineVerlan- 
gerung  derselben  darstellt  und  den  Durchmesser 
des  von  dem  DrehbohrmeilSel  (10)  erbohrten 
Bohrlochs  definiert. 

Revendications 

1.  Trepan  rotatif  (10)  comportant  une  face  de 
trepan  (18)  portant  une  pluralite  de  dents  (24), 
dans  lequel  chaque  dent  (24)  comprend: 

un  element  en  diamant  polycristallin  stable  aux 

extending  therefrom  and  within  said  tooth  (24) 
integrally  formed  with  said  bit  (10)  including  a 
prepad  (28)  disposed  in  front  of  said  PCD  element 
(32)  and  a  trailing  support  (30)  disposed  behind 
said  PCD  element  (32),  said  prepad  (28)  and  trailing  5 
support  (30)  being  contiguous  with  said  PCD 
element  (32)  and  substantially  congruous  there- 
with  at  the  planes  of  contiguity  between  said  PCD 
element  (32)  and  said  prepad  (28)  and  trailing 
support  (30),  said  prepad  (28)  forming  the  leading  10 
portion  of  said  tooth  (24)  and  said  trailing  support 
(30)  forming  the  trailing  portion  of  said  tooth  (24) 
as  defined  by  linear  movement  of  said  tooth  (24) 
when  said  bit  (10)  is  rotated  whereby  a  sub- 
stantially  singular  geometric  body  is  formed  for  15 
said  tooth  (24),  said  PCD  element  (32)  being 
embedded  in  said  bit  beneath  said  bit  face  (18)  by  a 
depth  (54)  of  approximately  35  to  45  percent  of  its 
total  height  (52)  as  measured  in  the  direction  of  the 
normal  to  said  bit  face  (18)  at  the  point  of  20 
disposition  of  said  tooth  (24). 

2.  A  rotatable  bit  as  set  forth  in  claim  1  wherein 
said  PCD  element  (32)  is  triangularly  prismatic  in 
shape  and  has  a  perpendicular  cross  section  in  the 
shape  of  an  equilateral  triangle,  said  equilateral  25 
triangle  being  approximately  4.0  millimeters  on  a 
side  and  wherein  said  depth  by  which  said  PCD 
element  is  embedded  in  said  bit  face  (18)  is 
approximately  equal  to  1.5  millimeters,  with  2.0 
millimeters  of  said  PCD  element  extending  beyond  30 
and  above  said  bit  face. 

3.  A  rotatable  bit  as  set  forth  in  claim  1  or  2 
wherein  said  plurality  of  teeth  (24a-24k)  disposed 
on  said  bit  (10)  are  grouped  into  an  inner  set  of 
teeth  (24c-24i)  and  an  outer  set  of  teeth  (24a,  24b,  35 
24j,  24k),  said  inner  set  having  said  polycrystalline 
diamond  element  (32)  disposed  on  said  bit  (18) 
face  substantially  perpendicular  thereto  such  that 
said  tooth  (24)  of  said  inner  set  is  substantially 
symmetric  with  respect  to  said  bit  face  (18),  and  40 
wherein  said  outer  set  of  teeth  (24a,  24b,  24j,  24k) 
are  inclined  with  respectto  said  bit  face  (18)  to  cut  a 
predefined  gage  (16;  20)  corresponding  to  said  bit. 

4.  A  rotatable  bit  as  set  forth  in  claim  3  wherein 
outermost  teeth  (24a;  24k)  of  said  outerset  of  teeth  45 
(24a,  24b,  24j,  24k)  are  oriented  such  that  one 
surface  (62;  64)  of  said  outermost  teeth  (24a;  24k) 
is  generally  parallel  to  said  gage  (16;  20)  of  said  bit 
(10)  and  adjacent  thereto,  said  generally  parallel 
and  adjacent  one  surface  (62;  64)  of  said  one  tooth  so 
generally  lying  in  the  extension  of  the  plane  of  the 
surface  of  said  gage  (16;  20),  thereby  forming  a 
continuation  thereof  and  defining  the  diameter  of 
the  bore  drilled  by  said  bit  (10). 

55 
Patentanspriiche 

1.  DrehbohrmeilSel  (10)  mit  einer  MeilSeloberfla- 
che  (18),  auf  der  eine  Mehrzahl  von  Zahnen  (24) 
angeordnet  sind,  wobei  jeder  Zahn  (24)  einen  60 
hochtemperaturfestes,  polykristallines  Diamant- 
element  (32),  das  direkt  teilweise  in  die  MeilSel- 
oberflache  eingebettet  ist  und  sich  iiber  diese 
erhebt,  und  innerhalb  des  Zahns  (24)  eine  Vorerhe- 
bung  (28)  vor  dem  PCD-Element  (32)  sowie  eine  65 
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lequel  la  profondeur  a  laquelle  I'element  en  dia- 
mant  polycristallin  est  enchasse  dans  la  face  de 
trepan  (18)  est  approximativement  egale  a  1,5 
mm,  2,0  mm  de  I'element  en  diamant  polycristal- 

5  lin  s'etendant  au-dela  et  au-dessus  de  la  face  de 
trepan. 

3.  Trepan  rotatif  suivant  la  revendication  1  ou  2, 
dans  lequel  la  pluralite  de  dents  (24a  -  24k) 
disposees  sur  le  trepan  (10)  est  groupee  en  un  jeu 

10  interieur  de  dents  (24c  -  24i)  et  un  jeu  exterieur  de 
dents  (24a,  24b,  24j,  24k),  I'element  en  diamant 
polycristallin  (32)  des  dents  du  jeu  interieur  etant 
dispose  sur  la  face  de  trepan  (18)  en  substance 
perpendiculairement  a  celle-ci,  de  telle  sorte  que 

15  les  dents  (24)  du  jeu  interieur  sont  en  substance 
symetriques  par  rapport  a  la  face  de  trepan  (18)  et 
dans  lequel  les  dents  du  jeu  exterieur  (24a,  24b, 
24j,  24k)  sont  inclinees  par  rapport  a  la  face  de 
trepan  (18)  pour  tailler  un  calibre  defini  (16,  20) 

20  correspondant  au  trepan. 
4.  Trepan  rotatif  suivant  la  revendication  3, 

dans  lequel  les  dents  exterieures  (24a,  24k)  du  jeu 
exterieur  de  dents  (24a,  24b,  24j,  24k)  sont  orien- 
tees  de  telle  fagon  qu'une  face  (62,  64)  des  dents 

25  exterieures  (24a,  24k)  soit  ggneralement  parallele 
a  la  partie  de  calibrage  (16,  20)  du  trepan  (10)  et 
adjacente  a  celle-ci,  la  face  parailele  et  adjacente 
(62,  64)  desdites  dents  etant  disposee  generale- 
ment  dans  le  prolongement  du  plan  de  la  surface 

30  de  la  partie  de  calibrage  (16,  20),  formant  ainsi  un 
prolongement  de  celle-ci  et  definissant  le  diame- 
tre  du  forage  taille  par  le  trepan  (10). 

hautes  temperatures  (32)  directement  enchasse 
en  partie  dans  la.  face  de  trepan  (18)  et  s'etendant 
a  partir  de  celle-ci  et  a  I'interieur  de  la  dent  (24) 
faisant  partie  integrante  du  trepan  (10)  et  compre- 
nant  un  prepatin  (28)  dispose  devant  I'element  en 
diamant  polycristallin  (32)  et  un  support  tramant 
(30)  dispose  derriere  I'element  (32),  le  prepatin 
(28)  et  le  support  tramant  (30)  etant  contigus  a 
I'element  en  diamant  polycristallin  (32)  et  en 
substance  congrus  avec  celui-ci  au  niveau  des 
plans  de  contiguTte  entre  I'element  en  diamant 
polycristallin  (32)  d'une  part,  et  le  prepatin  (28) 
ainsi  que  le  support  trainant  (30)  d'autre  part; 

le  prepatin  (28)  formant  la  partie  anterieure  de 
la  dent  (24)  et  le  support  trainant  (30)  formant  la 
partie  posterieure  de  la  dent  (24)  definie  par  le 
deplacement  lineaire  de  cette  dent  (24)  lorsque  le 
trepan  (10)  tourne,  de  sorte  qu'un  corps  geometri- 
que  en  substance  unique  est  forme  pour  la  dent 
(24); 

I'element  en  diamant  polycristallin  (32)  etant 
enchasse  dans  le  trepan  en  dessous  de  la  face  de 
trepan  (18)  a  une  profondeur  (54)  d'environ  35  a 
45%  de  sa  hauteur  totale  (52)  mesuree  dans  le 
sens  de  la  perpendiculaire  a  la  face  de  trepan  (18) 
au  point  d'implantation  de  la  dent  (24). 

2.  Trepan  rotatif  suivant  la  revendication  1, 
dans  lequel  I'element  en  diamant  polycristallin 
(32)  est  de  forme  triangulaire  prismatique  et 
presente  une  section  transversale  perpendiculaire 
en  forme  de  triangle  equilateral,  le  triangle  equila- 
teral  etant  d'environ  4,0  mm  de  cote,  et  dans 
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