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The present invention differs in that it is for a rotary cone rock bit
wherein each of the tungsten This invention relates to roller cone rock
bits  carbide inserts are angled such that they are posi- with tungsten
carbide inserts inserted within insert  tioned approximately axially
relative to an earthen holes formed within the body of the roller cones.  5
formation at initial contact. Each of the inserts, More particularly this
invention relates to the  therefore, is in a more compressive mode rather
attack angle of each of the tungsten carbide inserts  than in shear as the
insert first contacts the bottom retained within a cone. Each of the
inserts has an  of a borehole. attack angle with respect to a borehole
formation      U.S. Patent No. 4,415,208 is yet another min- that assures
that the insert is primarily in a com-   io  ing bit having individual
cutters mounted to a me- pressive mode upon initial contact with the forma-
chanically driven ring for the tunnel cutter. This tion, and the insert
introduces more scraping and  patent deals with a means of mounting the
insert. shearing to the earthen formation.                 The cutter bit
assembly has an elongated cutter Most of the roller cone prior art that
teaches  element, a bit holder, a bit block and locking the use of tungsten
carbide inserts pressed into  15   means for removably affixing the bit
holder to the roller cones has the centre line of the tungsten   bit block.
The bit holder has a tapered locking lip carbide inserts intersecting an
axis of the cone.  and a tapered surface wherein a resulting cutting Hence
the inserts are generally 90 * with respect to  force provides a locking
action against the taper. a face of the frustoconical cone with the center
line  This patent, like the foregoing patent, differs of the insert passing
through the axial center line of  20  from the present invention in that
each of the the cone and rock bit journal. Roller cones where  cutters is
not in a true compressive mode as the the center line of the inserts is
offset from the axial  cutter attacks a formation. The present invention
center line of the cones are also known (GB-A-     provides a roller cone
bit wherein the cones roll on 2009817).
a formation bottom with a heavy weight driving the U.S. Patent No.
3,743,038 teaches an improved   25  cones into the formation, each of the
inserts being drill bit tooth of a milled tooth rotary cone bit  angled to
assure that the inserts are in a compres- having a leading tooth face, i.e.
the face first con-  sive mode upon first contact rather than a shear
tacting the formation being cut, substantially par-  mode during the
cutting operation. allel with an axis of rotation of the drill bit cone.
U.S. Patent No. 4,108,260 describes roller cone The trailing face of the
milled tooth is convexly  30  rock bits with specially shaped inserts. The
inserts shaped to act as a fulcrum. This tooth configuration  used for
cutter teeth of rock bits used in drilling allows the tooth to get under
and lift a chip from  soft and medium formations of the earth are gen- the
formation being cut rather than sliding it to the  erally chisel shaped
with the flanks converging to a side. The leading face of each of the
milled teeth  crest. However, the flanks of the inserts of the intersects
an axial center line of the cone.  35  present invention are asymmetrical
with respect to The present invention orients each of the tung-  each
other. The leading flank is scoop-shaped and sten carbide inserts such that
the inserts have an  the trailing flank is rounded outwardly. The center
attack angle with respect to a formation. The center  line of each of the
inserts pass through an axial line of the insert does not intersect the
axial center  center line of the roller cone. line of each of the cones.
40       As stated before, the present Invention has a U.S. Patent No.
3,763,942 teaches a large me-   center line of each of the inserts that
does not chanically driven auger or boring head designed    intersect the
axial center line of the roller cone, especially for horizontal rock and
earth drilling of  each of the inserts being angled to insure that the
mines or tunnels. The boring head defines a cir-   insert is primarily in
compression upon initial con- cular ring of circumferentially spaced tool
bits or  45  tact with the formation. The foregoing patent, while teeth.
The cutting teeth on the ring of the body of  it describes a scoop-shaped
the bit project radially outwardly from the periph-  insert, each of the
inserts has an orientation that is eral surface of the ring and are tilted
forwardly in  primarily 90  to a surface of the roller cones, the the
direction of rotation of the auger head. The   center line of the
asymmetrical inserts intersecting cutting teeth on the body of the bit
project for-  50  the axial center line of the cone. wardly and tilt toward
the direction of rotation of the  According to the invention there is
provided a cutting head and are also tilted backwardly to     rotary cone
rock bit, the rotary cone of said rock bit present the tip end of each
tooth in a straight    having multiple cutter inserts imbedded in insert
forward direction to the surface in which it is cut-  holes formed in a
body of the cone, said multiple ting. In addition, the teeth are staggered
so that  55  cutter inserts generally being equidistantly spaced successive
teeth will not have the same cutting    apart and arranged in
circumferential rows along track.
the axis of said cone, the center line of each insert and respective insert
hole being angularly offset, 2    
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a, from a radial line defined   cutting end generally designated as 26.
Each cone between the cone axis and the intersection of the  28 associated
with cutting end 26 is rotatably insert center line and the outside surface
of the  mounted on a journal bearing extending from a leg insert,
characterised in that each of the inserts is  14 that terminates in a
shirttail portion 16. Each of directed toward the direction of rotation of
the cone   5   the cones 28, for example, has a multiplicity of and the
attack angle is such that, each of the     substantially equally spaced
inserts 29 interference inserts is primarily in compression upon initial
con-  fitted within insert holes 27 formed in the cone tact with the
borehole formation.                  body 28 (Fig. 6). An advantage then of
the present invention         A lubricant reservoir generally designated as
over the prior art is the angular orientation of in-  10  18 is provided in
each of the legs 14 to supply serts embedded in a rotary cone, each of the
lubricant to bearing surfaces formed between the inserts having an attack
angle that initially subjects  rotary cones and their respective journals.
each insert to compressive modes resulting in less     Three or more
nozzles 13 communicate with a bending and hence less breakage of the insert
chamber formed within the bit body 12 (not during initial contact of the
insert with an earthen   15  shown). The chamber receives drilling fluid or
formation. The aggressive attack angle of the in-  "mud" through the pin
end 11 and the fluid is serts results in more shearing, scraping and peel-
directed out through the nozzles 13 during bit ing of the formation during
operation of a rotary  operation. cone rock bit in a borehole.
Turning now to the exemplary prior art of FIG- The above noted objects and
advantages of  20   URE 2, a rotary cone 34 has embedded within the the
present invention will be more fully understood  cone body, a multiplicity
of tungsten carbide in- upon a study of the following description in con-
serts 36. The inserts 36 have, for example, conical junction with the
detailed drawings wherein:       cutting ends 39. An axis 37 of each of the
inserts FIGURE 1 is a perspective view partially in      36 passes through
a cone axis 38. Each of the phantom  of a preferred embodiment of the   25
inserts is about normal to a surface 33 of the cone present invention
illustrating the angled inserts  34. The rotation of the cone typically is
in the in a rotary cone;                                direction 35,
however it should be noted that with FIGURE 2 is a view of the prior art
illustrating a  the orientation of the inserts in the cone 34 normal
typical prior art cone with tungsten carbide in-  to a surface of the cone
33 it would not matter serts each having their insert axis intersecting
30   which direction the cone was rotated. an axial center line of the
cone;                   With reference now to FIGURE 3, a preferred FIGURE
3 is a partially cutaway view illustrating  embodiment of the invention, a
cone 28 is shown in a rotary cone of the present invention with the
contact with an earthen formation 20. Each of the inserts having their axis
not aligned with a cen-  inserts 29 interference fitted within an insert
reten- ter line of the cone. Each insert is angled with  35  tion hole 27
(Fig. 6) is illustrated with an attack respect to an earthen formation;
angle represented as a. Angle a is defined be- FIGURE 4 is a schematic
illustration of a rotary  tween an axis 30 of the insert 29 and a radial
line cone with a single angled insert contacting a    24 defined between an
axis 25 of the cone through horizontal surface describing an angle a with
a point at the intersection of the insert axis 30 and respect to a radial
plane intersecting an axis of  40  insert profile. This angle a may be
between 0 and the cone;                                        45 . The
cone rotation 19 subjects each of the FIGURES 5a and 5b are schematics
illustrating   inserts 29 oriented in the direction of rotation of the
inserts and their a angles with respect to cir-  cone to a compressive load
as the inserts 29 cumferential spacing, one insert to another;    initially
contact the earthen formation 20. FIGURE 6 is a partially broken away
cross-  45      The schematic drawing of FIGURE 4 illustrates sectional
view taken through 6-6 of FIGURE 3 of  a single angled insert 29. The a
attack angle in the a rotary cone attached to a journal in an earthen
example shown is 30  (angle 31). The maximum formation, the orientation of
each of the inserts  angulation for a is shown by a angle 32 and is being
relatively aligned with an axial center line  45 . The amount of angulation
for a in a particular of a rock bit; and                          50  row
depends on the equidistant spacing from insert FIGURE 7 is another
schematic illustration      to Insert in a row. showing the orientation of
a single angled insert   FIGURES 5a and 5b illustrate schematically the
with respect to a center line of the rock bit. This  preferred attack
angulation from insert to insert. For view shows a [err] angle with respect
to an axis of  example, if the insert [err] is spaced as shown from the
cone and a horizontal surface.          55  [err] to the insert [err] the
angle [err] is greater than With reference now to FIGURE 1, the rotary
angle [err] because of the further spacing from [err] to cone rock bit
generally designated as 10 com-     [err] as compared to [err]. If the
spacing be- prises a rock bit body 12 with a pin end 11 and    tween
inserts in a single circumferential row is 3    



5                  EP 0 452 058 B1                     6 close then the
angle a is less between each of the   in a borehole. By the foregoing
orientation of the equidistantly spaced inserts in that particular row.
inserts, proper cutting action is assured which in- In another row, if the
inserts are spaced further    cludes more shear of the material, more
scraping apart around that circumferential row then the angle  action of
each of the inserts and less insert break- is greater as illustrated by
angle [err] The attack    5   age during operation of the bit in a
borehole. angle is greater in [err] because [err] is further     It will be
apparent that one may utilize inserts from [err]
other than symmetrical frustoconical inserts. For With reference to FIGURE
6, the orientation of    example, chisel type or asymmetric type inserts
angle [err] is shown in four separate circumferential    common within the
rock bit industry may be uti- rows of inserts, for example, the row of
inserts 29   10  lized nearest the apex 21 of the cone 28 in FIGURE 6
illustrates the insert center line 30 exactly parallel  Claims with center
line 43 of the rock bit 10. The inserts 29 in the row nearest the heel 22
of the rock bit    1. A rotary cone rock bit (10), the rotary cone (25)
cone 28 are less parallel with center line 43 due to  15  of said rock bit
having multiple cutter inserts the material limitation of the cone. The
insert reten-   (29) imbedded in insert holes (27) formed in a tion hole 27
is angled to provide enough cone            body of the cone, said multiple
cutter inserts material to securely retain the insert 29 within its
generally being equidistantly spaced apart and insert retention hole 27.
The intermediate rows are      arranged in circumferential rows along the
axis at intermediate angles from the axis of the bit.  20     (25) of said
cone, the center line (30) of each With reference now to the final
schematic of         insert and respective insert hole being angu- FIGURE
7, the inserts 29 are additionally oriented       larly offset, by an
attack angle a, from a radial to align the center line of each of the
inserts as       line (24) defined between the cone axis (25) nearly
parallel to the center line 43 of the rock bit    and the intersection of
the insert center line 10 as is possible. The angle [err] is defined
between   25  and the outside surface of the insert, charac- the axis 30 of
the insert 29 and a line 44 parallel to  terised in that each of the
inserts is directed the bit axis 43 through a point at the intersection of
toward the direction of rotation of the cone and the axis 30 of the insert
29 and the insert profile.     the attack angle is such that, each of the
The angle [err] is preferably within the range of        inserts is
primarily in compression upon initial [err] angles defined between the
center line 25 of   30    contact with the borehole formation. the cone 28
and a line 41 perpendicular to the bit axis 43. However, the angle [err]
defined by the axis    2. The rotary cone rock bit as set forth in Claim 1
30 of the insert 29 should be as nearly parallel with    wherein the attack
angle a of each of said the center line 43 of the rock bit 10 as feasible;
that  inserts is between [err] and is greater is, the angle [err] should be
as small as possible. By   35  when the spacing between inserts in a
circum- aligning each of the inserts as shown in FIGURE 7        ferential
row is wider apart and less where the as nearly parallel as possible to the
axis 43 of the     spacing between inserts in a circumferential rock bit
10, the inserts are positioned so that they     row is closer together. are
subjected to compressive loads while the rock bit operates in a borehole
formation.           40   3. The rotary cone rock bit as set forth in any
of By orienting each of the inserts 29 with the         the preceding
claims wherein the center line attack angle a and with the orientation
[err] as illus-     (30) of each insert (29) when at the lowest trated in
Figs. 3 through 7, each of the inserts 29      point of its rotation is
oriented to be substan- are subjected to compressive loads rather than
tially parallel to the axis (43) of said rotary shear loads as the cone
rotates against a borehole  45   cone rock bit so that weight on the bit
normal bottom. Moreover, by orienting the inserts as           to the
earthen formation being bored subjects shown in Figs. 6 and 7 close to
parallel with            each insert to maximum  compression loads respect
to a center line 43 of the rock bit 10, the      and minimum shear loads
during operation of journals are subjected to more out thrust loading as
the rock bit in said formation. opposed to in thrust loading.
50 State of the art inserts as shown in FIGURE 2    4. The rotary cone rock
bit as set forth in any of subject the journals and legs of the rock bits
to       the preceding claims wherein an angle [err] be- severe in thrust
loads which shortens bearing life      tween said insert center line (30)
and said rock leading to premature failure of the bit.                 bit
axis (43) is no greater than the angle [err] By orienting the inserts
through the attack an-   55  formed between the axis (25) of the cone and
gle a and the orientation [err] as described, lower         a surface (41)
normal to said axis (43) of said bending loads occur on each of the
inserts, result-      rock bit. ing in far less shearing of the inserts as
they work 4    
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angle a is less between each of the   in a borehole. By the foregoing
orientation of the equidistantly spaced inserts in that particular row.
inserts, proper cutting action is assured which in- in another row, if the
inserts are spaced further    cludes more shear of the material, more
scraping apart around that circumferential row then the angle  action of
each of the inserts and less insert break- a is greater as illustrated by
angle [err] The attack    5   age during operation of the bit in a
borehole. angle is greater in [err] because [err] is further    It will be
apparent that one may utilize inserts from [err]
other than symmetrical frustoconical inserts. For With reference to FIGURE
6, the orientation of   example, chisel type or asymmetric type inserts
angle [err] is shown in four separate circumferential    common within the
rock bit industry may be uti- rows of inserts, for example, the row of
inserts 29   10  lized nearest the apex 21 of the cone 28 in FIGURE 6
illustrates the insert center line 30 exactly parallel  Claims with center
line 43 of the rock bit 10. The inserts 29 in the row nearest the heel 22
of the rock bit    1. A rotary cone rock bit (10), the rotary cone (25)
cone 28 are less parallel with center line 43 due to   15  of said rock bit
having multiple cutter inserts the material limitation of the cone. The
insert reten-  (29) imbedded in insert holes (27) formed in a tion hole 27
is angled to provide enough cone           body of the cone, said multiple
cutter inserts material to securely retain the insert 29 within its
generally being equidistantly spaced apart and insert retention hole 27.
The intermediate rows are     arranged in circumferential rows along the
axis at intermediate angles from the axis of the bit.  20       (25) of
said cone, the center line (30) of each With reference now to the final
schematic of         insert and respective insert hole being angu- FIGURE
7, the inserts 29 are additionally oriented      larly offset, by an attack
angle a, from a radial to align the center line of each of the inserts as
line (24) defined between the cone axis (25) nearly parallel to the center
line 43 of the rock bit   and the intersection of the insert center line 10
as is possible. The angle [err] is defined between   25  and the outside
surface of the insert, charac- the axis 30 of the insert 29 and a line 44
parallel to  terised in that each of the inserts is directed the bit axis
43 through a point at the intersection of  toward the direction of rotation
of the cone and the axis 30 of the insert 29 and the insert profile.    the
attack angle is such that, each of the The angle [err] is preferably within
the range of        inserts is primarily in compression upon initial [err]
angles defined between the center line 25 of  30   contact with the
borehole formation. the cone 28 and a line 41 perpendicular to the bit axis
43. However, the angle [err] defined by the axis    2. The rotary cone rock
bit as set forth in Claim 1 30 of the insert 29 should be as nearly
parallel with   wherein the attack angle a of each of said the center line
43 of the rock bit 10 as feasible; that  inserts is between [err] and is
greater is, the angle [err] should be as small as possible. By   35  when
the spacing between inserts in a circum- aligning each of the inserts as
shown in FIGURE 7       ferential row is wider apart and less where the as
nearly parallel as possible to the axis 43 of the    spacing between
inserts in a circumferential rock bit 10, the inserts are positioned so
that they    row is closer together. are subjected to compressive loads
while the rock bit operates in a borehole formation.           40   3. The
rotary cone rock bit as set forth in any of By orienting each of the
inserts 29 with the        the preceding claims wherein the center line
attack angle a and with the orientation [err] as illus-     (30) of each
insert (29) when at the lowest trated in Figs. 3 through 7, each of the
inserts 29     point of its rotation is oriented to be substan- are
subjected to compressive loads rather than          tially parallel to the
axis (43) of said rotary shear loads as the cone rotates against a borehole
45  cone rock bit so that weight on the bit normal bottom. Moreover, by
orienting the inserts as           to the earthen formation being bored
subjects shown in Figs. 6 and 7 close to parallel with           each
insert to maximum  compression loads respect to a center line 43 of the
rock bit 10, the     and minimum shear loads during operation of journals
are subjected to more out thrust loading as    the rock bit in said
formation. opposed to in thrust loading.                   50 State of the
art inserts as shown in FIGURE 2    4. The rotary cone rock bit as set
forth in any of subject the journals and legs of the rock bits to       the
preceding claims wherein an angle [err] be- severe in thrust loads which
shortens bearing life      tween said insert center line (30) and said rock
leading to premature failure of the bit.                bit axis (43) is no
greater than the angle [err] By orienting the inserts through the attack
an-   55  formed between the axis (25) of the cone and gle a and the
orientation [err] as described, lower        a surface (41) normal to said
axis (43) of said bending loads occur on each of the inserts, result-
rock bit. Ing in far less shearing of the inserts as they work 4    
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rock bit as set forth in Claim 4    tellinie (30) jedes Einsatzes (29) am
tiefsten wherein angle a and angle [err] of each of said         Punkt
ihrer Rotation im wesentlichen parallel equidistantly spaced inserts in
said circum-       zu der Achse (43) des Rollkegelgesteinsbohr- ferential
rows are oriented to subject said in-    meilBels ausgerichtet ist, so daB
die Belastung sert to maximum compressive loads and mini-   5    des
Bohrmeilels senkrecht zu der Erdforma- mum shear loads while said rotary
cone rock        tion, in der gebohrt wird, jeden Einsatz einer bit
operates in an earthen formation.              maximalen Druckbelastung und
elner minima- len Scherungsbelastung w~hrend der Arbeit 6. The rotary cone
rock bit as set forth in any of     des GesteinsbohrmeiBels in der
Formation the preceding claims wherein said cutter in-  to   aussetzt.
serts are tungsten carbide inserts. 4. Rollkegelgesteinsbohrmeifel nach
einem  der 7. The rotary cone rock bit as set forth in any of
vorstehenden Ansprache, bei welchem  ein the preceding claims wherein said
tungsten         Winkel # zwischen der Einsstz-Mittellinie (30) carbide
inserts are symmetrical frustoconical  15  und der GesteinsbohrmeiBelachse
(43) nicht inserts.                                           groBer ist,
als der Winkel Pmax, der zwischen der Achse (25) des Kegels und einer
Oberfid- 8. The rotary cone rock bit as set forth in any of     che (41)
senkrecht zu der Achse (43) des the preceding claims wherein the inserts
are       GesteinsbohrmeiBels ausgebildet ist. K>      chisel type inserts.
20 5. RolikegelgesteinsbohrmeiBel nach Anspruch 4, 9. The rotary cone rock
bit as set forth in any of     bei welchem der Winkel a und der Winkel ,
the preceding claims wherein the inserts are       von jedem der
equidistant beabstandeten Ein- asymmetrical inserts.
sitze in den Umfangsreihen so ausgerichtet 25      sind, daB die Einsatze
maximalen Druckbela- PatentansprUche
stungen und minimalen Scherungsbelastungen ausgesetzt werden, wfhrend der
Rolikegelge- 1. RolikagelgesteinsbohrmeiBel (10), dessen Roll-
steinsbohrmeiBel in einer Erdformation arbeitet. kegel (25) mehrere
Schneideinsatze (29) auf- weist, die in Einsetzlocher (27) eingesetzt sind,
3o  6. RollkegelgesteinsbohrmeiBel nach einem  der welche in einem
Kegelkorper ausgebildet sind,      vorstehenden AnsprUche, bei welchem  die
wobei die Schneideinsktze aligemein aquidist-      Schneideinsltze
Wolframcarbideinsatze sind. ant voneinander beabstandet und in Umfangs-
reihen entlang der Achse (25) des Kegels an-    7.
RolikegelgesteinsbohrmeiBel nach einem  der geordnet sind, wobei die
Mittellinie (30) jedes   35  vorstehenden AnsprUche, bei welchem  die
Einsatzes und jedes entsprechenden Einsetzlo-      Wolframcarbideinsatze
symmetrische, kegel- ches einen Winkel-Versatz um einen Angriffs-
stumpff6rmige Einsatze sind. winkel a gegen eine radiale Linie (24)
aufweist, welche zwischen der Kegelachse (25) und dem     &
RolikegelgesteinsbohrmeiBel nach einem der Schnittpunkt der
Einsatz-Mittellinie und der au-  40  vorstehenden Ansprache, bei welchem
die Ein- Beren Oberflache des Einsatzes bestimmt ist,       s~tze
meiBelartige Eins~tze sind. dadurch gekennzeichnet, daB jeder der Einsat-
ze in die Richtung der Rotation des Kegels      9.
Rollkegelgesteinsbohrmeilel nach einem  der gerichtet ist, und der
Angriffswinkel so ausge-    vorstehenden Ansprache, bei welchem die Ein-
bildet ist, daB jeder der Einsatze bei der An-  45  satze asymmetrische
Einsitze sind. fangsberthrung mit der Bohrlochformation zu- nachst
druckbelastet ist.                       Revendloatlons 2.
RollkegelgesteinsbohrmeiBe nach Anspruch 1,     1. Tr~pan de roche (10) &
rouleaux coniques bei welchem der Angriffswinkel a von jedem   5o    (28)
pr~sentant chacun une pluralit6 d'inserts der Einsatze zwischen 0  und 45
betragt           de coupe (29) encastrds dans des trous d'in- und groBer
ist, wenn der Abstand zwischen          sert (27) formes dans le corps du
rouleau Einsatzen in einer Umfangsreihe grdBer ist,        conique, lesdits
inserts de cette pluralit4 d'in- und kleiner ist, wenn der Abstand zwischen
serts de coupe etant disposds en dtant essen- Einsatzen in einer
Umfangsreihe geringer ist.    65  tiellement dquidistants entre eux et
agenc~s en rang6es circonfdrentielles selon l'axe (25) dudit &
RolikagelgesteinsbohrmeiBel nach elnem  der         rouleau conique, I'axe
central (30) de chaque vorstehenden AnsprUche, bei welchem die Mit-
insert du trou d'insert associ6 6tant d~cal6 5    9                 EP 0
452 058 B1                    10   | I||I||| ||| ||||| l||| 1 



* C   L  M angulairement, selon un angle d'attaque (a),    7. Trepan de
roche a rouleaux coniques selon par rapport a une ligne radiale (24) allant
de     l'une quelconque des revendications pr6cdden- 'axe (25) du rouleau
conique au point d'inter-     tes, caractdris6 en ce que les inserts de
coupe section entre l'axe central de l'insert et la sur-  sont on carbure
de tungstene et sont en forme face ext~rieure dudit insert, caractdris6 en
co   5  de tronc de c8ne de revolution. que chacun des inserts est dirig6
vers la direc- tion de rotation du rouleau conique, et l'angle  &  Trepan
de roche a rouleaux coniques selon d'attaque ost tel quo chaque insert est
princi-    I'une quelconque des revendications precdden- palement soumis a
une compression lors du          tes, caractdris4 en ce quo les inserts
sont des Contact initial avec le trou de forage en forma-  lo  inserts du
type a taillant simple. tion. 9. Trdpan de roche I rouleaux coniques solon
2. Trdpan de roche a rouleaux coniques selon la        l'una quelconque des
revendications prdcdden- revendication 1, caractdris6 en ce que l'angle
tes, caractdris6 en ce que les inserts sont des d'attaque (a) est compris
entre 0  et 45'., et  iS  inserts asymdtriques. on co quo la valeur de cot
angle crolt lorsque l'Mcartement entre inserts adjacents d'une ran- g~e
circonf6rentielle augmente, et decrolt lors- que I'dcartement entre inserts
adjacents d'une rangde circonf6rentielle diminue.          20 &  Trepan de
roche & rouleaux coniques selon l'une quelconque des revendications
pr6c~den- tes, caracteris6 en ce quo, lorsqu'il est au point le plus bas de
sa rotation, l'axe central  25 (30) de chaque insert (29) est oriente
sensible- ment parallelement a l'axe (43) dudit tr6pan de roche a rouleaux
coniques, de fagon quo la charge exercde sur le trepan dans une direc- tion
qui est perpondiculaire au trou en forma-  so tion en train d'Otre for6,
soumette chaque in- sert a des efforts maximums de compression et des
efforts minimums de cisaillement lors du travail du trdpan dans ce trou en
formation. 35 4. Tr~pan de roche & rouleaux coniques selon l'une quelconque
des revendications pr~cdden- tes, caracteris4 en ce quo l'angle (0) form4
par 'axe central (30) de l'insert et l'axe (43) du tr~pan de roche ne
d~passe pas l'angle  40 (Amax) form4 par l'axe (25) du rouleau conique et
un plan porpendiculaire A 'axe (43) du tre- pan de roche. 5. Trepan de
roche a rouleaux coniques selon la  45 revendication 4, caracteris6 en ce
quo l'angle (a) et l'angle (,a) de chacun des inserts 6qui- distants entre
eux dans les rang~es circonf6- rentielles sont orient~s de tolle fagon que
cha- que insert soit soumis a des efforts maximums   5o de compression et
des efforts minimums de cisaillement lorsque ledit trdpan de roche &
rouleaux coniques travaille pour forer un trou. 6. Tr6pan de roche a
rouleaux coniques selon   55 I'une quelconque des revendications prdc6den-
tes, caractiris6 en ce que les inserts de coupe sont des inserts en carbure
de tungstbne. 6    


