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the borehole as the gage row teeth wear. This configuration is particularly
effective in directional BACKGROUND OF THE INVENTION
drilling where side loads on the drill bit particularly affect the ability
to maintain gage of the borehole. This invention relates to sealed bearing
milled   5  U.S. Patent No. 3,134,447 teaches a tungsten tooth rock bits.
carbide rotary cone rock bit having flush type tung- More particularly,
this invention relates to   sten carbide inserts imbedded in a heel row of
milled tooth rotary cone rock bits, having tungsten  each cone. The flush
type inserts serve to prevent carbide inserts dispersed in a heel row of
each of  the heel portion of the bit from excessive wear, but the
cones--the gage row milled teeth having partial  10  does not aid in
cutting gage as the rock bit works hardfacing on the gage cutting side of
each tooth.  in a borehole. Maintaining the gage diameter of an earthen
U.S. Patent No. 2,774,571 illustrates a tungsten borehole utilizing rotary
cone rock bits is critical  carbide rotary cone rock bit with extended
tungsten during operation of the rock bits in a borehole. If a  carbide
Inserts in a gage of a rotary cone. The rotary cone rock bit should become
under gage or  15  inserts in the gage are the primary gage cutting is worn
to the point of cutting a hole diameter   inserts and when they wear, the
rotary cone bit will smaller than the original gage of the new bit, then
become under gage. subsequent full gage diameter rock bits will pinch
The present invention overcomes these dis- and the rate of penetration will
become less due to  advantages by providing enhanced gage cutting the under
gage condition of the borehole.     20  capabilities. This invention has
particular applica- Moreover, directional drilling has become more  tion
for drilling wherein the rotary cone rock bits and more prevalent as the
world oil resources     are driven by a downhole mud motor during direc-
become more scarce. Tapping into existing oil re-  tional drilling
operations. serves or previously unattainable oil fields from a
US-A-4.836.307 describes a rotary cone milled direction other than vertical
is the most prevalent  25  tooth rock bit having the features of the
preamble state-of-the-art method to most effectively utilize  of claim 1.
these resources. Rotary cone rock bits used in directional drilling are
more subjected to bit side  BRIEF SUMMARY OF THE INVENTION loads because
the bit is forced to turn away from a straight or vertical penetration.
Typically, a rotary  30  A rotary cone milled tooth rock bit comprises a
cone is connected to a mud motor to drive the bit  rock bit body having a
first pin end and a second downhole. The gage rows of each of the rotary
cutting end. The body has at least one leg extend- cones on the rock bit
are more severely affected  ing toward the second cutting end. The leg in-
because of the side loads Imparted to the bit     cludes a journal bearing
adapted to rotatively re- during directional drilling operations.       35
ceive a cutter cone. State of the art milled tooth rotary cone rock    A
conically shaped milled tooth cutter cone has bits utilized in drilling
directional boreholes are less  a first open ended cylindrical cavity for
receiving effective when the gage teeth wear. As the gage   and rotating on
the journal bearing, and a second row teeth wear, the cutting of the gage
or diameter  cutter end. The cone has one or more rows of of the borehole
is compromised. In directional drill-  40   milled teeth in a surface of
the cone. A gage row of ing operations, the gage row on each cone of the
milled teeth is positioned nearest the open end of rotary cone rock bit
must be sharp to allow the bit  the cone. The gage row milled teeth have
hard- to change direction as it penetrates the formation.  faced cutter
surfaces formed thereon. A circum- The increased area exposed by the worn
gage row   ferential heel row groove recessed from the surface teeth
gradually (as the bit wears) become bearing   45  of the cone is on the
cone between the gage row surfaces against the borehole peripheral
sidewalls  milled teeth and the cylindrical cavity. and it is increasingly
more difficult to steer the bit  A plurality of cutter inserts are secured
within in directional drilling operations.               the recessed heel
row groove. The inserts protrude The present invention addresses the method
in  from the recessed heel row and serve to cooperate which gage is cut in
a borehole. Each of the milled  50  with and maintain the gage of the rock
bit after the teeth on the gage row of a milled tooth cone is   gage row
milled teeth wear during operation of the partially hardfaced to extend
beyond the core steel  bit in a borehole. tooth on the cutting side of the
tooth. The heel row  An advantage then of the present invention adjacent to
the gage row is relieved (recessed from  over the prior art is the ability
to maintain gage of a the cone surface) and tungsten carbide or similar  55
borehole even though the gage row milled teeth wear resistant inserts are
equidistantly or randomly  may be worn. Another advantage of this present 



spaced in the recessed portion of the heel row.   invention over the prior
art Is the use of the dual The tungsten carbide teeth act to cut the gage
of  gage cutting capability of the milled tooth bit par-    3
EP0467870B1                       4 ticularly for directional drilling
where the gage of  generally designated as 110 comprises a rock bit the bit
is constantly in contact with the formation  body 112 with a threaded pin
end 111 and a when the bit is side loaded during operation.      cutting
end generally designated as 126. Each cone 128 associated with the cutting
end 126 is BRIEF DESCRIPTION OF THE DRAWINGS             5   rotatably
attached to a journal bearing 143 extend- ing from a leg 114 that
terminates in a shirttail The foregoing and other objects and advan-
portion 116 (FIG. 3). Each of the cones has, for tages can be best
understood from the ensuing     example, a multiplicity of substantially
equally description taken together with the appended draw-  spaced milled
teeth 127 protruding from the sur- ings wherein like numerals indicate like
parts.  10  face 140 of the cone 128. FIGURE 1 Is a partial cross-section
of a prior art  A lubricant reservoir, generally designated as cone
Illustrating a single gage cutting row of  118, Is provided in each of the
legs 114 to supply milled teeth;
lubricant to bearing surfaces formed between a FIGURE 2 is an end view of a
three cone milled  rotary cone bearing sleeve 145 and the respective tooth
rock bit of the present invention;   is  journal 143. Three or more nozzles
113 (FIG. 2) FIGURE 3 Is a view taken through 3-3 of Fig. 2  communicate
with a chamber formed inside the bit illustrating a partially sectioned leg
and cone of  body 112 (not shown). The chamber receives drill- a milled
tooth rock bit;                       ing fluid or "mud" through the pin
end 111 and the FIGURE 4 is an enlarged view of the gage row   fluid then
Is directed out through the nozzles 113 milled teeth taken along 4-4 of
Fig. 3 illustrating   20  during bit operation for cooling and removing
chips the recessed heel row  with insert cutters      of earthen formation.
equidistantly placed within the heel row recess;   A series of cemented
tungsten carbide chisel- and
type inserts 134 are preferred and are positioned in FIGURE 5 is a view
taken through 5-5 of Fig. 4  a recessed heel portion 133 formed in the base
illustrating the relationship between the gage   25  132 of the cone. Each
insert 134 has a base end row milled teeth, the recessed cutter inserts and
135 and a chisel cutting end 136. The inserts are the borehole side wall.
inserted within a circumferential recessed heel groove 133 formed between
the milled tooth gage DETAILED DESCRIPTION                              row
129 and a journal cavity 144 formed in the end 30  132 of the cone. It
would also be possible to use With reference now to the prior art of FIGURE
protruding inserts other than chisel types without 1, a state-of-the-art
milled tooth cone 10 is shown  departing from the scope of this Invention.
assembled onto a journal bearing 12 cantilevered      A series of
equidistantly spaced Insert holes from the bottom of a leg 14 extending
from a body  138 are formed within the groove or channel 133 in of a milled
tooth roller cone rock bit (not shown). A   35  the base of the cone. The
relieved recess channel plurality of rows of milled teeth 16 project from
the  133 in the cone provides an annular space between surface 17 of the
cone 10. A gage row of milled   the borehole wall 117 and the recess
receiving the teeth 18 are located adjacent a cylindrical bearing  row of
inserts. The chisel end 136 of the tungsten cavity 20 formed through the
base 21 of the cone  carbide inserts 134 protrudes from the recessed 10.
40  surface 133. The chisel end 136 Is, of course, It Is typical to machine
a groove 19 on the    adjacent the wall 117 of the formation 115. cutting
side of the gage row milled teeth 18. The     The milled gage teeth 129
have a partial layer groove or slot 19 is then filled with a hardfacing  of
hardfacing material 130 such as tungsten car- material 22 to bring each
gage row tooth back out  bide that provides the cutting surface adjacent
the to the gage diameter of the cone 10. The hard-  45  borehole wall 115
for each of the gage row milled facing material 22 resists wear as the gage
row   teeth 129. teeth cut the gage 25 of an earthen formation 27.     A
patented hardfacing material (U.S. Patent No. As the gage row milled teeth
wear, along with  4,836,307) for milled tooth bits comprising a mix- the
hardfacing material 22, the gage 25 of the    ture of tungsten carbide
particles and steel is a borehole will be reduced depending on the amount
50  preferred hardfacing material for the present inven- of wear of the
gage row teeth 18. As the gage row  tion. The hardfacing material 130
partially encap- 



teeth wear, the worn surface becomes more and     sulates each of the gage
row teeth. Gage row teeth more of a smooth bearing surface rather than a
129 have hardfacing material along the gage cut- means to cut the gage,
hence the gage cutting     ting surface 153 adjacent the borehole wall 117.
capability of the state-of-the-art milled tooth bit is  55  along the crown
151 and along an inner surface compromised as heretofore stated.
155 on the inward face of each gage row tooth With reference now to FIGURES
2 and 3, the     (FIGS. 4 and 5). The area of the tooth 141 which Is sealed
bearing milled tooth rotary cone rock bit  not hardfaced is now recessed to
ensure that the 3    5                 EP 0 467 870 B1 hardfacing material
130 adjacent the borehole wall  portion of the gage row teeth 129 not
covered by 117 stays sharp and does the cutting of the gage  the hardfacing
material 130 is recessed and would during operation of the milled tooth bit
In the earth-  not interfere or become a bearing surface as the enformation
115. Most of the tooth is encapsulated  cones 128 rotate in a borehole. The
gage of a for wear resistance.                          5   borehole and
the bit rate of penetration is thus Referring specifically to FIG. 3, the
cone is  maintained during operation of the milled tooth typically
assembled over a journal bearing 143    rotary cone bit in the earthen
formation 115. cantilevered from the leg 114. The cylindrical jour-  During
operation of the bit in a borehole, the nal bearing cavity 144 is bored out
to accept, for  gage row milled teeth 129 cooperate with each of example, a
bearing sleeve 145 that freely rotates  10  the tungsten carbide chisel
inserts 134 to maintain between the cone and the journal bearing 143. An
the gage of the borehole as specifically illustrated 0-ring 142 typically
seals the area between the   in the enlarged segment shown in FIGURE 5. The
rotating cone and the journal to prevent lubricant  tungsten carbide chisel
inserts 134 and the gage from the lubricant reservoir 118 from escaping
past  row milled teeth 129 with hardfacing thereon per- the bearing
surfaces formed between the cone 128,  15  form as dual gage cutters and
are uniquely suited the sleeve 145 and the journal 143.               to
directional drilling applications where bit side Cone retention balls 149
are inserted through a  loads are increased. ball hole 137 formed through
the shirttail 116 into a  The enlargement of FIGURE 5 distinctly illus-
ball race 146 formed in the rotating cone and a ball  trates the
cooperation between the milled tooth race 147 in the journal bearing. The
balls 149   20  gage row and the tungsten carbide chisel inserts retain the
rotating milled tooth cone 128 on the  pressed into recessed portion 133 of
the cone 128. journal 143. A ball hole plug 139 is inserted within  The
tungsten carbide hardfacing material 130 pro- the ball hole 137 after all
of the ball bearings 149  truding from the surface 153 of the gage row
teeth are trapped within their respective races 146 and  129 engages the
borehole wall 117 and the cutting 147. The ball plug typically is welded
through the   25  ends 136 of the tungsten carbide inserts 134 also
shirttail portion 116 in the leg 114 after the milled  engage the borehole
surface 117 of the earthen tooth cone Is assembled onto the journal bearing
formation 115, thus most efficiently cutting the 143.
gage of the borehole during operation of the milled Referring now to FIGURE
4, a portion of the    tooth bit In the borehole. base 132 of the cone is
shown to illustrate the   30  While the principal preferred construction
and circumferentially extending recessed portion 133  mode of operation of
the invention have been ex- formed in the base of the cone between the gage
plained in what is now considered to represent its row milled teeth 129 and
the journal bearing cavity  best embodiments, which have been illustrated
and 144. A series of tungsten carbide chisel inserts 134  described, it
should be understood that within the are pressed into insert holes 138
formed in the   35  scope of the appended claims, the invention may
circumferential recess 133 in the heel portion of the  be practiced
otherwise than as specifically illus- cone.
trated and described. The chisel crest or blade of the cutting end 136 of
the tungsten carbide insert 134 is oriented within  Claims its insert
cavity 138 such that the blade of the   40 chisel crest is aligned
substantially longitudinally  1. A rotary cone milled tooth rock bit for
use in with respect to an axis 150 of the cone 128. In       directional
drilling, comprising a rock bit body other words, the long dimension of the
chisel crest   (112) having a first pin end (11) and a second extends in
the same direction as the axis of the      cutting end (126), the body
(112) having at cone. Moreover, each of the inserts 134 are about  45
least one leg (114) extending towards the sec- 



equidistantly spaced one from the other within the    ond cutting end
(126), said leg (114) having a annular recessed portion 133 of the cone
128. This   journal bearing (143) for rotatably receiving a orientation of
the heel row inserts prolongs the      cutter cone (128), and a conically
shaped gage cutting life of these inserts.                   milled tooth
cutter cone (128) having a first Each of the gage row milled teeth 129 has
so     open ended cylindrical journal bearing cavity hard-facing material
130 positioned on the tooth     (144) for rotating on the journal bearing
(143) 129 such that the hardfacing material partially en-   and a second
cutter end, the cone further capsulates each of the teeth 129. A portion
141       having one or more rows of milled teeth (127) along a surface 153
on each of the gage row teeth     projecting from a surface (140) of the
cone 129 is recessed such that when the rest of the  55   (128), a gage row
of milled teeth (129) being tooth is filled with hardfacing, the protruding
hard-  positioned nearest the first cavity end of the facing material 130
acts as the cutting surface of    cone (132), the gage row milled teeth
(129) each of the gage row milled teeth 129. Hence, that    being partially
covered by hardfacing material 4    *  C  L  M  S * 5                 EP 0
467 870 B1                    6 hardfacing material 130 adjacent the
borehole wall  portion of the gage row teeth 129 not covered by 117 stays
sharp and does the cutting of the gage  the hardfacing material 130 is
recessed and would during operation of the milled tooth bit in the earth-
not interfere or become a bearing surface as the en formation 115. Most of
the tooth Is encapsulated  cones 128 rotate in a borehole. The gage of a
for wear resistance.                           5   borehole and the bit
rate of penetration is thus Referring specifically to FIG. 3, the cone is
maintained during operation of the milled tooth typically assembled over a
journal bearing 143     rotary cone bit in the earthen formation 115.
cantilevered from the leg 114. The cylindrical jour-  During operation of
the bit in a borehole, the nal bearing cavity 144 is bored out to accept,
for  gage row milled teeth 129 cooperate with each of example, a bearing
sleeve 145 that freely rotates  10  the tungsten carbide chisel inserts 134
to maintain between the cone and the journal bearing 143. An  the gage of
the borehole as specifically illustrated 0-ring 142 typically seals the
area between the   in the enlarged segment shown in FIGURE 5. The rotating
cone and the journal to prevent lubricant  tungsten carbide chisel inserts
134 and the gage from the lubricant reservoir 118 from escaping past  row
milled teeth 129 with hardfacing thereon per- the bearing surfaces formed
between the cone 128,  is  form as dual gage cutters and are uniquely
suited the sleeve 145 and the journal 143.               to directional
drilling applications where bit side Cone retention balls 149 are inserted
through a  loads are increased. ball hole 137 formed through the shirttail
116 into a  The enlargement of FIGURE 5 distinctly illus- ball race 146
formed in the rotating cone and a ball  trates the cooperation between the
milled tooth race 147 in the journal bearing. The balls 149   20  gage row
and the tungsten carbide chisel inserts retain the rotating milled tooth
cone 128 on the   pressed into recessed portion 133 of the cone 128.
journal 143. A ball hole plug 139 is inserted within  The tungsten carbide
hardfacing material 130 pro- the ball hole 137 after all of the ball
bearings 149  truding from the surface 153 of the gage row teeth are
trapped within their respective races 146 and  129 engages the borehole
wall 117 and the cutting 147. The ball plug typically is welded through the
25  ends 136 of the tungsten carbide inserts 134 also shirttail portion 116
In the leg 114 after the milled  engage the borehole surface 117 of the
earthen tooth cone is assembled onto the journal bearing   formation 115,
thus most efficiently cutting the 143.
gage of the borehole during operation of the milled Referring now to FIGURE
4, a portion of the    tooth bit in the borehole. base 132 of the cone is
shown to illustrate the   30  While the principal preferred construction
and circumferentially extending recessed portion 133   mode of operation of
the invention have been ex- formed in the base of the cone between the gage
plained in what is now considered to represent its row milled teeth 129 and
the journal bearing cavity  best embodiments, which have been illustrated
and 144. A series of tungsten carbide chisel inserts 134  described, it
should be understood that within the are pressed into insert holes 138
formed in the   36  scope of the appended claims, the Invention may
circumferential recess 133 in the heel portion of the  be practiced
otherwise than as specifically illus- cone.
trated and described. The chisel crest or blade of the cutting end 136 



of the tungsten carbide insert 134 is oriented within  Claims its insert
cavity 138 such that the blade of the   40 chisel crest is aligned
substantially longitudinally  1. A rotary cone milled tooth rock bit for
use in with respect to an axis 150 of the cone 128. In        directional
drilling, comprising a rock bit body other words, the long dimension of the
chisel crest   (112) having a first pin end (11) and a second extends in
the same direction as the axis of the       cutting end (126), the body
(112) having at cone. Moreover, each of the inserts 134 are about  45
least one leg (114) extending towards the sec- equidistantly spaced one
from the other within the     ond cutting end (126), said leg (114) having
a annular recessed portion 133 of the cone 128. This    journal bearing
(143) for rotatably receiving a orientation of the heel row inserts
prolongs the       cutter cone (128), and a conically shaped gage cutting
life of these inserts.                    milled tooth cutter cone (128)
having a first Each of the gage row milled teeth 129 has   so     open
ended cylindrical journal bearing cavity hard-facing material 130
positioned on the tooth       (144) for rotating on the journal bearing
(143) 129 such that the hardfacing material partially en-   and a second
cutter end, the cone further capsulates each of the teeth 129. A portion
141        having one or more rows of milled teeth (127) along a surface
153 on each of the gage row teeth      projecting from a surface (140) of
the cone 129 is recessed such that when the rest of the   55   (128), a
gage row of milled teeth (129) being tooth is filled with hardfacing, the
protruding hard-  positioned nearest the first cavity end of the facing
material 130 acts as the cutting surface of    cone (132), the gage row
milled teeth (129) each of the gage row milled teeth 129. Hence, that
being partially covered by hardfacing material 4    7                 EP 0
467 870 B1                    8           *  C  L  M  S  * (130), the
hardfacing material comprising the  Patentansprilche cutting edge of the
gage row milled teeth (129), characterized in that a circumferential  1.
Rotationskegelsteinmelssel zur Anwendung fOr heel recess (133) is provided
in the cone (128)    gerichtetes Bohren, mit elnem  Steinmeissel- between
the gage row milled teeth (129) and   5    k6rper (112), der sin erstes
Stiftende (111) und the bearing cavity (144), said heel recess be-     ein
zweites Schneidende (126) aufweist, und ing positioned radially inwardly of
an unhard-     der K6rper (112) wenigstens einen Fortsatz faced portion of
the gage row milled teeth,        (114) aufweist, der sich in Richtung des
zwei- such portion being recessed from the hard-        ten Schneldendes
(126) erstreckt, wobei der facing material, and in that a plurality of
cutter  io  Fortsatz (114) emne Wellenzapfenlagerung (143) inserts (134)
are secured within the circum-       zum drehbaren Aufnehmen eines
Schneidke- ferential heel recess (133), the inserts (134)     gels (128)
aufwelst, und ein konisch geforrnter protruding from the heel recess such
that the      Brechzahnschneidkegel (128) eine erste offen cutting ends
(136) of the inserts (134) also       endende zyllndrische
Welienzapfenlagerungs- engage the borehole wall (117), whereby the   15
ausnehmung (144) zum Drehen auf der Wel- cutting ends (136) of the cutter
inserts (134)     lenzapfenlagerung  (143) und  ein  zweltes and the
cutting edges defined by the. hard-        Schneidende aufweist, wobei der
Kegel dar- facing material (130) on the gage row milled       Ober hinaus
eine oder mehrere Reihen von teeth (129) cooperate during cutting while
Brechzahnen (127) autweist, die von einer maintaining the gage of the rock
bit even   20     Oberflache (140) des Kegels (128) vorsprin- though the
gage row milled teeth (129) may be      gen, und eine Massreihe von
Brechzfhnen worn.                                               (129) am
nachsten zum ersten Ausnehmungs- ende des Kegels (132) angeordnet ist, und
die 2. A rock bit as set forth in claim 1 wherein the      Massreihe von
Brechzahnen (129) tellweise hardfacing material (130) comprises tungsten
25  durch oberflachenhartes Material (130) abge- carbide.
deckt ist, das die Schneidecken der Massrelhe von Brechzahnen (129)
umfasst, dadurch go- 3. A rock bit as set forth in either of claims 1 or 2
kennzelchnet, dass eine umlaufende Absatz- wherein the plurality of cutter
inserts (134) are  ausnehmung (133) in dem Kegel (128) zwi- tungsten
carbide inserts imbedded in insert  30    schen der Massreihe von
Brechzhhnen (129) holes (138) formed in the heel recess (133) in     und
der Lagerungsausnehmung (144) vorgese- the cone (128).
hen ist, und die Absatzausnehmung radial in- 



nerhalb eines nicht oberfl~chenharten Ab- 4. A rock bit as set forth in any
one of the          schnittes der Massreihe von Brechzahnen an- preceding
claims wherein the cutter inserts  35    geordnet ist, wobei ein solcher
Abschnitt ge- (134) are chisel type tungsten carbide inserts     genOber
dem oberflilchenharten Material zu- having a first base end (135) Inserted
in holes    rickversetzt ist, und dass elne Anzahl von (138) in the cone
and a chisel shaped second       Schneideinsatzen (134) innerhalb der
umlau- K>      cutter end (136) protruding from the cone sur-     fenden
Absatzausnehmung  (133) befestigt face.
40      sind, wobei die Einsktze (134) von der Absatz- ausnehmung
vorstehen, so dass die Schnei- 5. A rock bit as set forth in claim 4
wherein the     denden (136) der Einsitze (134) ebenso mit second cutter
end (136) of the chisel insert has   der Bohrlochwand (117) in Eingriff
gelangen, a long dimension oriented substantially longitu-   wobei die
Schneidenden (136) der Schneidein- dinally with respect to an axis of the
cone.  45   satze (134) und die durch das oberflachenhar- te Material (130)
auf der Massreihe von Brech- 6. A rock bit as set forth in any one of the
zahnen (129) gebildeten Schneidecken wah- preceding claims wherein each of
the inserts       rend dem Schneiden zusammenwirken, wah- (134) is
substantially equidistantly spaced one    rend sie das Mass des
Steinmeissels halten, from the other within the circumferential heel  50
obwohl die Massreihe von Brechz~hnen (129) recess (133) of the cone (128).
verschlissen sein kann. 7. A rock bit as set forth in any one of the
2. Steinmeissel nach Anspruch 1, bei dem das preceding claims wherein each
of the gage          oberfllchenharte Material (130) Wolframkarbid row
milled teeth (129) is partially hardfaced to  55  umfasst. extend beyond
the core steel tooth on the cutting side of the tooth.
3. Steinmeissel nach Anspruch 1 oder 2, bei dem die Anzahl von
Schneideinsatzen (134) Wol-    9                 EP 0 467 870 B1
10       *  C  L  M  S * framkarbideinsatze sind, eingebettet in Ein-
sdes (129) de la rang~e de calibrage, caractf- setz6ffnungen (138), die in
die Absatzausneh-     rls6 en ce qu'un evidement de talon circonfd- mung
(133) im Kegel (128) eingeformt sind.        rentiel (133) est prdvu dans
la molette (128) entre les dents fraisees (129) de la rangie de 4.
Steinmeissel nach einem der vorangegange-   5      calibrage et la cavit6
de paller (144), ledit nen AnsprUche, bel dem die Schneideinsatze
dvidement de talon dtant positionns radiale- (134) schneidenformige
Wolframkarbideinsttze      ment h l'interieur par rapport A une partle sans
sind, die einerstes Basisende (135) aufweisen,    mat~riau rapporte des
dents frals6oes de la das in Ldchern (138) in dem Kegel elngesetzt
rangde de calibrage, cette partie etant en re- ist, und ein
schneidenformiges zweites Schnei-  io  trait par rapport au matsrlau
rapporte, et en ce dende (136) aufweisen, das von der Kegel-         qu'une
multiplicit4 d'616ments d'insertion de oberflache vorsteht.
coupe (134) sont fix~s dens l'evidement de talon circonf6rentiel (133), les
616ments d'in- 5. Steinmeissel nach Anspruch 4, bel dem das
sertion (134) faisant saillie de l'svidement de zweite Schneldende (136)
des Schneldeinsat-  15   talon de telle maniere que les extremites de zes
eine langliche Ausdehnung aufweist, die       coupe (136) des 6lements
d'insertion (134) Im wesentlichen langs, relativ zu einer Achse
viennent aussi en contact avec la parol (117) des Kegels orientlert let.
du trou de sonde, de sorte que les extremites de coupe (136) des 6lements
d'insertion de \Q.  Steinmeissel nach einem der vorangegange-  20
coupe (134) et les ar~tes de coupe d6finies non Ansprtche, bet dem jeder
der Etnsatze         par le maternau rapporte (130) sur les dents (134) im
wesentlichen gleichmAssig voneinan-      fraisses (129) de la rang6e de
calibrage coo- der beabstandet innerhalb der umlaufonden         pbrent
pendant la coupe tout en malntenant le Absatzausnehmung (133) des Kegels
(128) ist.      calibrage du trepan bien quo les dents fraisees 25
(129) de la rang6e de calibrage puissent 8tre 7. Steinmeissel nach einem
der vorangegange-          usees. non AnsprUche, be! dem die Massrelhe von
Brechzahnen (129) tellweise oberfllchenhart    2. Tr6pan selon la
revendication 1, dens lequel le 



ist, urn sich Ober den Kernstahlzahn der          matnriau raporte (130)
comprend du carbure Schneidseite des Zahnes hinaus zu erstrecken.  30  de
tungstbne. Revendlcatlons                                    3. Trspan
selon l'une quelconque des revendica- tions 1 et 2, dens lequel la
multiplicit6 des 1. Trepan a molettes rotatives & dents fraisees
6lements d'Insertlon de coupe (134) sont des destine a etre utilis4 dens le
forage dirig6,  36  4elments d'insertion en carbure de tungstene comprenant
un corps de trepan (112) ayant         Inclus dans des trous pour 616ments
d'insertion une premiere extrsmite d'axe (111) et une         (138) formes
dens l'evidement de talon (133) seconde extr6mit6 de coupe (126), le corps
de la molette (128). S>    (112) ayant au moins une branche (114) qui
s'etend en direction de la seconde extremit6  40  4. Tr6pan selon lune
quelconque des revendica- de coupe (126), ladite branche (114) ayant un
tions prdcddentes, dans lequel les 6lments palior de tourillon (143)
destinM  a recevoir &   d'insertion de coupe (134) sont des 6l6ments
rotation une molette de coupe (128), et une       d'lnsertion on carbure de
tungstene de type molette de coupe a dents fraisdes (128) de        biseau
ayant une premibre extrdmHM de base forme conique ayant une premibre cavit6
de   4s   (135) ins~reo dans les trous (138) de la molet- palier do
tourillon (144) cylindrique & extr6mit6  to et une seconde extremite de
coupe (136) en ouverte destinee a tourner sur to paller de       forme de
biseau qui fait saillie de la surface de tourillon (143) et une seconde
extremit4 do       la molette. coupe, la molette ayant en outre une ou plu-
sieurs rangees de dents fraisdes (127) qui font  6o  5. Tr~pan selon la
revendication 4, dens lequel la saillie d'une surface (140) de la molette
(128),  seconde extr~mit6 de coupe (136) de lPelement une rangoe de dents
fraisees (129) de calibra-    d'insertion en biseau a une grande dimension
ge etant situee a proximit6 imm~diate de la       orient6e sensiblement
longitudinalement par premibre extremite de cavlt6 (132) de la molet-
rapport a un axe de la molette. te, les dents fraisees (129) de la rangee
de   66 calibrage etant partiellement recouvertes d'un  6. Tr6pan selon
l'une quelconque des revendica- mat6riau rapporte (130), le materiau
rapporte     tions pr6c6dentes, dens lequel chacun des e1- comprenant
I'ar~te de coupe des dents frai-       ments d'insertion (134) est dcart6
des autres 6    11                EP 0 467 870 B1                    12
*   cI|IllI   111111 de maniore sensiblement 6quidistante dans lNvidement
de talon circonfdrentiel (133) de la molette (128). 7. Trdpan selon rune
quelconque des revendica-   s tions procddentes, dans lequel chacune des
dents fraisdes (129) de la rangee de calibrage comports en partie un
matdriau rapport4 de manibre A s'6tendre au-del' do la dent en acier
formant noyau our le c8t6 de coupe de la  io dent. 15 20 26 30 35 40 46 50
55 7    


