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somewhat effective in intercepting the flow of de- bris, has a circular
shape which can divert debris This invention relates to a sealed bearing
ro-   and fluid towards a seal cavity, thus allowing some tary cone drill
bit of the type as described in the  debris to enter this cavity. preamble
of claim 1.                              5       US-A-3,013,621 describes a
means for deflect- It has long been recognized in the drill bit     ing
abrasive particles or cuttings from the space industry that the longevity
of sealed bearing rotary  formed between a leg back face and a conical cone
drill bits is greatly increased if debris is   cutter. An overlay of
hardened material is welded prevented from entering the bearings associated
to the leg back face at an angle to a radial plane with each of the rotary
cones rotatably retained on   10  extending from a journal center line. The
abrasive legs of a drill bit. Drill bits used in carrying out  material
metallurgically attached to the leg back rotary drilling have been subject
to destruction by  face serves to scrape or divert debris away from erosion
caused by the abrasive effect of the materi-  rotary cone bearings to
prevent the debris from als present in the drilling method. Fluid
circulation  destroying the bearing during operation of the bit in is
employed primarily to circulate or flush the de-   15   a borehole. The
raised hardened material applied bris or cuttings from the well bore. In
actual prac-  to the leg back face is less effective when the cone tice,
mud and solids from the circulating fluid and  axially oscillates (on its
journal) away from the leg from the earthen formation pack onto certain
por-    back face during operation of the bit in a borehole. tions of the
bit structure and this packed material     The present invention as claimed
in claim 1 flows or extrudes and moves relative to certain  20   has an
advantage over these prior art mechanisms portions of the bit. Since great
pressures are uti-  in that the debris deflecting device is resiliently
lized in the drilling operations, the movement or    biased so that the
shale burn plug face remains in flow of this packed material has adverse
effects on  constant contact with the cone back face, thereby the bit
structure and, in particular, the seal cavity,  providing a more reliable
and effective means to seal and bearings associated with each rotary cone
25   deflect the debris away from the seal cavities dur- of the bit.
ing operation of the drill bit in a borehole. The sealed bearing rotary
cone drill bit of the      Moreover, the shale burn plug is provided with
type as described in the preamble of claim 1 is      a raised ridge in the
face of the energized shale known from US-A-4 515 228. This drill bit has
an     burn plug to more effectively divert debris from the air protected
seal ring which is used to seal lubri-  30  seal cavity associated with
each of the rotary cant between the bearing channel and the cone.
cones. The air passage for cooling the seal ring includes      The features
and advantages of this invention an annular groove formed into the cone
exterior of  are achieved by providing a sealed bearing rotary the seal
ring. This annular groove is opened to the  cone drill bit having a body
having a first pin end outside by an exit port. An air groove scraper is
35  and a second cutting end. A downwardly extending mounted in the exit
port so that the scraper ex-    leg has an outer surface and a journal
bearing tends into the annular groove. The scraper has a     integrally
formed with the leg and projecting in- pair of flat sides which deflect the
air and rock   wardly therefrom. An annular shoulder is formed at particles
from the angular groove to the exit port.  the juncture of the journal
bearing and the leg. A The arrangement of the flat sides of the scraper
40  cutter cone is mounted for rotation on the journal with respect to the
rotational axis of the channel   bearing. The cone has an annular end face
that is bearing is not described to be critical while the flat  adjacent to
the shoulder formed on the leg. The sides appear to converge towards each
other in a     shoulder and the end face of the cone are normal direction
facing away from the rotational axis of the  to a rotary axis of the cone
and have clearance channel. Outside the flat sides the scraper is gen-   45
therebetween. The leg also has at least one ap- erally cylindrical and is
inserted and mounted in a  erture that is laterally spaced from the leg
outer mating drilled hole in the leg.                     surface. At least
one debris deflecting plug is re- US-A-2,960,313 describes a deflecting
post or    tained within the aperture. A deflecting face of the pin in a
leg back face to mechanically deflect mud   plug is adjacent the annular
face of the cone and and fluid material from a path that normally results
50  forms a debris deflecting ridge. The debris deflect- in wear and
destruction of a roller bit. The end of  ing plug is positioned in the
aperture to orient the the pin is adjacent a cone back face; the pin
debris deflecting ridge on the face of the plug such serving to deflect
detritus or debris as it invades  that debris is deflected away from the
clearance the space between the cone back face and the leg     space formed
between the leg and the cone. back face. The pin is fixed in the leg back
face and   55  A means is provided for energizing the debris has an exposed
cylindrical end that terminates in a  deflecting plug to urge the ridge of
the plug against flat surface, the flat surface paralleling the rotary  the
annular face of the cone. cone back face. The deflecting post, while it is
2  



3                 EP 0 476 505 B1                   4 The debris deflecting
shale burn plug has a    mouth of the cone. The seal 22 serves to retain
ridge that may be oriented to deflect debris away  grease within the
bearings formed between the from the space formed between the leg back face
cone and the journal and also serves to prevent and the rear surface of the
rotary cone.          detritus from entering past the seal gland 21 into An
advantage to the present invention over the   5   the bearing cavities
between the cone and the prior art is the means whereby the shale burn plug
journal. is energized to assure contact of the plug against    Leg 14 has,
at the cuffing end 26 of the rock the back face of the rotary cone.
bit, a shirttail 16 and a leg back face 17. The leg The above noted
features and advantages of     back face 17 has an annular shoulder at the
junc- the present invention will be more fully understood   10  ture of the
journal bearing 18 and the leg. The upon a study of the following
description of pre-  cone has an annular end face 30 that is spaced ferred
embodiments in conjunction with the de-    from and adjacent to an annular
shoulder on the tailed drawings wherein:                          leg back
face 17. As heretofore mentioned debris FIGURE 1 is a perspective view of a
sealed     tends to pack into the annular space formed be- bearing rotary
cone rock bit;              15  tween the cone back face 30 and the leg
back face FIGURE 2 is a partially broken away and sec-    17. The debris
eventually packs in and works its tioned view of the lower end of a leg of
a rock  way into the seal bearings while the bit operates in bit
illustrating a rotary cone mounted to a journal  a borehole (not shown).
extending from the leg;                            A debris deflecting plug
or shale burn plug FIGURE 3 is a fragmentary view taken through   20
generally designated as 38 is slideably retained 3-3 of FIGURE 2
illustrating the leg back face  within a bum plug retention aperture 36
formed in and cone with a debris deflecting shale burn   the leg shoulder
or back face 17. The shale burn plug mounted within the leg back face;
plug 38 is preferably fabricated from cemented FIGURE 4 is an enlargement
of a segment of      tungsten carbide (WC). The aperture 36 is suffi-
FIGURE 3 emphasizing the protruding detent  25  ciently deep to retain, for
example, an elastomeric that is aligned with a slot formed in the leg back
material or a leaf or coil spring 44. The preferred face to prevent
rotation of the shale burn plug;  elastomeric material (a highly saturated
nitrile com- FIGURE 5 is a cross section through a journal   pound or
rubber) bottoms out in the aperture 36 bearing illustrating an alternate
shale burn plug;  and is pressed against the base 37 of the plug and
30  body 39. The exposed plug face 40 has, for exam- FIGURE 6 is a cross
sectional view taken        ple, a ridge 41 formed on the shale burn plug
body through 8-8 of FIGURE 5 illustrating the en-    39. A detent pin 42 is
an integral part, for example, ergized rectangularly shaped shale burn
plug.   of the plug body 39 and is aligned with a detent With reference now
to FIGURE 1, the sealed     recess 43 formed in the leg back face 17. (See
bearing rotary cone rock bit generally designated   35  Figs. 3 and 4). The
top of the shale burn plug (the as 10 comprises a rock bit body 12 with a
pin end  side adjacent the cone) surface 40 may be coated 11 and a cutting
end generally designated as 26.  with a harder more abrasive resistant
material such Each cone 28 making up the cutting end 26 is      as diamond
to prevent surface wear. attached to a leg 14 that terminates in a
shirttail   Referring now to FIGURES 3 and 4, the plug portion 16. Each of
the cones has, for example, a   40  body 39 is slideably engaged with an
aperture 36 multiplicity of equally spaced tungsten carbide cut-  formed in
leg back face 17. The alignment pin or ter inserts 29 interference fitted
within insert holes  detent 42 is engaged with the detent recess 43 in
formed in the cone bodies 28. A lubricant reservoir  such a manner as to
align the ridge 41 in a non- generally designated as 180 is provided in
each of  radial direction for most advantageously deflecting the legs 14 to
supply lubricant to bearing surfaces  45  detritus 23 as it enters the
space formed between formed between the rotary cones and their respec-  the
cone and the leg back face. tive journals. Three or more nozzles 13 commu-
A recess 45 is also formed in the leg recess to nicate with a chamber
formed inside the bit body  provide a depression surrounding the burn plug
38 12 (not shown). The chamber receives drilling fluid  to accumulate and
direct debris toward impact with or "mud" through the pin end 11. The fluid
then is  so  the deflecting ridge formed in the top face 40 of directed out
through the nozzles during bit opera-  the plug body. tion.
Additionally, there may be a pair of shale burn FIGURE 2 illustrates a leg
14 of the rock bit  plugs 38 to provide a redundant detritus diverting with
a cone 28 mounted on a journal bearing 18. A  means. There may be as many
as three shale burn plurality of cone retention balls 20 are confined   55
plugs 38, circumferentially aligned or not aligned within a bearing race 19
formed in the journal and  as the case may be (different radial distances
from a race 27 formed inside the cone. An O-ring seal  the journal axis) to
deflect debris as it enters the 22 is retained within a seal gland 21
formed in the  space formed between the leg back face and the 
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17 and 30. Debris that may be       by an elastomer or spring. missed by a
first shale burn plug 38 is picked up by a backup shale burn plug 38. The
angle of the   Claims ridge 41 may, of course, be varied to best deflect
debris or detritus as it enters the space between   5   1. A sealed bearing
rotary cone drill bit (10) com- the cone and the leg.
prising: A second alternative embodiment is illustrated     a body (12)
having a first pin end (11) and a with reference to figures 5 and 6 wherein
a rectan-   second cutting end (26), a downwardly extend- gularly-shaped
shale burn plug 238 is slideably       ing leg (14), a journal bearing (18,
218) formed retained within a complementary rectangularly-  10
integrally with the leg (14) and projecting in- shaped aperture 236 formed
in leg back face 217.      wardly therefrom, and an annular shoulder The
shale burn plug 238 is urged against the cone     formed at the juncture of
the journal bearing back face by, for example, a rubber spring 244
(18, 218) and the leg (14); placed between the bottom of the aperture 236
and     a cutter cone (28, 228) rotatably mounted on the base 237 of the
body 239 of the shale burn  15    the journal bearing (18, 218), the cone
(28, plug 238. The face of the rectangular burn plug       228) having an
annular end face (30, 230) 238 is urged against the cone back face 230,
thus     adjacent the shoulder, the shoulder and the accommodating for any
axial oscillations of the       end face (30, 230) being normal to a rotary
cone on the journal bearing 218.                      axis  of the cone
(28, 228) and having clear- The rectangular slot 236 in the leg back face
is  20  ance space therebetween; and oriented obliquely with respect to a
radial line ema-  the leg (14) having at least one aperture (36, nating
from the journal axis. Thus, the edge of the   236) laterally spaced from
the leg outer sur- plug inserted in the hole forms a non-radial ridge
face, a debris deflecting plug (38, 238) re- that deflects debris as it
enters the space formed    tained within the aperture (36, 236) and for-
between the leg back face 217 and the cone back   25  ming a debris
deflecting ridge (41, 241) ex- face 230. The angled orientation of the burn
plug     tending in a non-radial direction with respect to 238 may be
varied to best deflect detritus from the   a radius from an axis of the
journal bearing space between leg and cone.                           (18,
218), the debris deflecting plug (38, 238) It is important to maintain
contact of the face    being so positioned in the aperture (36, 236) to 240
with the cone back face 230 to most effectively  30  orient the debris
deflecting ridge (41, 241) prevent debris from entering the journal'
bearings    such that debris is directed away from the formed between the
cone 228 and the journal bear-     clearance space between the leg (14) and
the ing 218, as is most clearly shown in FIGURE 6.        cone (28, 228),
characterized by means (44, Referring now specifically to FIGURES 2 and 6,
244) for resiliently biasing a face (40, 240) of it can be seen that
cylindrical plug face 40 in  35   the deflecting plug (38, 238) toward the
annular FIGURE 2 and the rectangular plug face 240 in         face (30,
230) of the cone (28, 228). FIGURE 6 is in constant contact with the cone
back faces 30 and 230 thus assuring there are no gaps   2. The drill bit as
set forth in claim 1 wherein the between the burn plug faces 40 and 240
thereby         means (44, 244) for urging the debris deflect-
substantially preventing debris from entering the   40  ing plug (38, 238)
against the annular face (30, bearings of the bit.
230) of the cone (28, 228) is an elastomeric Moreover, the shale burn plugs
38 and 238          material. may be slideably retained within a hardfacing
sleeve (not shown) pressed into the leg back face  3. The drill bit as set
forth in claim 1 wherein the apertures 36 and 236 to prevent cocking of the
45   means (44, 244) for urging the debris deflect- burn plug through wear
of the plugs 38 and 238         ing plug (38, 238) against the anular face
(30, during operation of the bits in a borehole without    230) of the cone
(28, 228) is a spring. departing from the scope of this invention. The
sleeve also serves to protect the apertures 36 and  4. The drill bit as set
forth in any of the preceding 236 from wear.
50      claims wherein the aperture (36) formed in the It will of course be
realized that various other   leg (14) is a cylindrical bore, the
cylindrical modifications can be made in the design and op-       bore
being normal to and intersecting the eration of the present invention. For
example, one    shoulder, the debris deflecting plug (38) being may utilize
other shapes such as oval, elliptical,    a cylindrically shaped pin
adapted to be in- etc., for the burn plug without departing from the   55
serted within the cylindrical bore in the leg invention. One may also
provide a cylindrical shale   (14), the exposed face of the pin adjacent to



bum plug with a flat end face that is urged in        the cone (28) having
said ridge (41). contact with an annular end face of a rotary cone 4    5
EP 0 476 505 B1                    6 cone back face 17 and 30. Debris that
may be      by an elastomer or spring. missed by a first shale burn plug 38
is picked up by a backup shale burn plug 38. The angle of the   Claims
ridge 41 may, of course, be varied to best deflect debris or detritus as it
enters the space between   5   1. A sealed bearing rotary cone drill bit
(10) com- the cone and the leg.                                 prising: A
second alternative embodiment is illustrated    a body (12) having a first
pin end (11) and a with reference to figures 5 and 6 wherein a rectan-
second cutting end (26), a downwardly extend- gularly-shaped shale burn
plug 238 is slideably      ing leg (14), a journal bearing (18, 218) formed
retained within a complementary rectangularly-  10   integrally with the
leg (14) and projecting in- shaped aperture 236 formed in leg back face
217.      wardly therefrom, and an annular shoulder The shale burn plug 238
is urged against the cone      formed at the juncture of the journal
bearing back face by, for example, a rubber spring 244        (18, 218) and
the leg (14); placed between the bottom of the aperture 236 and     a
cutter cone (28, 228) rotatably mounted on the base 237 of the body 239 of
the shale burn  15   the journal bearing (18, 218), the cone (28, plug 238.
The face of the rectangular bum plug        228) having an annular end face
(30, 230) 238 is urged against the cone back face 230, thus     adjacent
the shoulder, the shoulder and the accommodating for any axial oscillations
of the       end face (30, 230) being normal to a rotary cone on the
journal bearing 218.                      axis of the cone (28, 228) and
having clear- The rectangular slot 236 in the leg back face is  20  ance
space therebetween; and oriented obliquely with respect to a radial line
ema-  the leg (14) having at least one aperture (38, nating from the
journal axis. Thus, the edge of the   236) laterally spaced from the leg
outer sur- plug inserted in the hole forms a non-radial ridge    face, a
debris deflecting plug (38, 238) re- that deflects debris as it enters the
space formed    tained within the aperture (36, 236) and for- between the
leg back face 217 and the cone back  25   ming a debris deflecting ridge
(41, 241) ex- face 230. The angled orientation of the burm plug
tending in a non-radial direction with respect to 238 may be varied to best
deflect detritus from the   a radius from an axis of the journal bearing
space between leg and cone.                           (18, 218), the debris
deflecting plug (38, 238) It is important to maintain contact of the face
being so positioned in the aperture (36, 236) to 240 with the cone back
face 230 to most effectively  30  orient the debris deflecting ridge (41,
241) prevent debris from entering the journal bearings     such that debris
is directed away from the formed between the cone 228 and the journal bear-
clearance space between the leg (14) and the ing 218, as is most clearly
shown in FIGURE 6.        cone (28, 228), characterized by means (44,
Referring now specifically to FIGURES 2 and 6,    244) for resiliently
biasing a face (40, 240) of it can be seen that cylindrical plug face 40 in
35  the deflecting plug (38, 238) toward the annular FIGURE 2 and the
rectangular plug face 240 in        face (30, 230) of the cone (28, 228).
FIGURE 6 is in constant contact with the cone back faces 30 and 230 thus
assuring there are no gaps  2. The drill bit as set forth in claim 1
wherein the between the burn plug faces 40 and 240 thereby         means
(44, 244) for urging the debris deflect- substantially preventing debris
from entering the   40  ing plug (38, 238) against the annular face (30,
bearings of the bit.                                  230) of the cone (28,
228) is an elastomeric Moreover, the shale burn plugs 38 and 238
material. may be slideably retained within a hardfacing sleeve (not shown)
pressed into the leg back face  3. The drill bit as set forth in claim 1
wherein the apertures 36 and 236 to prevent cocking of the   45   means
(44, 244) for urging the debris deflect- burn plug through wear of the
plugs 38 and 238        ing plug (38, 238) against the anular face (30,
during operation of the bits in a borehole without    230) of the cone (28,
228) is a spring. departing from the scope of this invention. The sleeve
also serves to protect the apertures 36 and  4. The drill bit as set forth
in any of the preceding 236 from wear.                               50
claims wherein the aperture (36) formed in the It will of course be
realized that various other  leg (14) is a cylindrical bore, the
cylindrical modifications can be made in the design and op-       bore
being normal to and intersecting the eration of the present invention. For
example, one    shoulder, the debris deflecting plug (38) being may utilize
other shapes such as oval, elliptical,    a cylindrically shaped pin
adapted to be in- 



etc., for the burn plug without departing from the   55  serted within the
cylindrical bore in the leg invention. One may also provide a cylindrical
shale  (14), the exposed face of the pin adjacent to burn plug with a flat
end face that is urged in      the cone (28) having said ridge (41).
contact with an annular end face of a rotary cone 4    7
EP0476505B1                       8 5. The drill bit as set forth in any of
the preceding  ausgebildet ist; claims wherein means (42, 43, 236) are pro-
einem Schneidkegel (28, 228), der im Achsla- vided for preventing the
debris deflecting plug   ger (18, 218) drehbar montiert ist, wobei der (38,
238) from rotating within the bore (36, 236)  Kegel (28, 228) eine
ringfdrmige Endflache formed in the leg (14).                   5
(30, 230) benachbart der Schulter autweist, die Schulter und die Endflache
(30, 32) rechtwin- 6. The drill bit as set forth in any of the preceding
klig zur Drehachse des Kegels (28, 228) ver- claims comprising means (42,
43) for prevent-     laufen und einen Spielzwischenraum zwischen ing
rotation of the cylindrical debris deflecting  sich aufweisen; und plug
(38) comprising a detent (42) extending   10  der Schaft (14) mit
mindestens einer Offnung from the debris deflecting plug (38), the detent
(36, 236) versehen ist, die von der auleren (42) being adapted to be
retained within a        Oberflache des Schaftes seitlich beabstandet
complementary groove (43) formed in the an-       ist, wobei sich ein
Pfropfen (38, 238) zum nular shoulder adjacent a wall of the aperture
Abweisen von Gesteinsschutt, der innerhalb (36), the detent (42) preventing
the debris de-  15  der Offnung (36, 236) angeordnet ist, und ei- flecting
plug (38) from rotating as it engages    nen Abweiswall far den
Gesteinsschutt. bildet, the surface of the cone (28).
in einer nicht-radialen Richtung beztglich ei- nes von elner Achse des
Achslagers (18, 218) 7. The drill bit as set forth in any of the preceding
gebildeten Radius erstreckt, wobei der Pfrop- claims wherein the aperture
(236) is rectangu-  20  fen (38, 238) zum Abweisen von Gesteins- lar in
shape, the aperture (236) being oriented   schutt in der ffnung (36, 236)
so angeordnet at an oblique angle with respect to a radius      ist, um den
Abweiswall (41, 241) fOr Gesteins- from the axis of the journal bearing
(218), the   schutt derart auszurichten, daB der Gesteins- debris
deflecting plug (238) being rectangularly  schutt vom Spielzwischenraum
zwischen dem. shaped and retained by the rectangularly  25      Schaft (14)
und dem Kegel (28, 228) weggelei- shaped aperture (236), the debris
deflecting      tet wird, gekennzelchnet durch eine Einrich- plug (238)
being angled by the aperture (236)     tung (44, 244) zum nachgiebigen
Belasten el- such that debris is directed away from the        ner Flache
(40, 240) des Abweispropfens (38, clearance space between the leg (14) and
the      238) in Richtung auf die ringfdrmige Fliche cone (228).
30      (30, 230) des Kegels (28, 228). 8.  The drill bit as set forth in
claim 7 further  2. BohrmeiBel nach Anspruch 1, wobei die Emn- comprising
an elastomeric means (244) con-        richtung (44, 244) fOr die Belastung
des Ab- tained within the aperture (236) between a bot-   weispfropfens
(38, 238) fOr den Gesteinsschutt tom of the aperture (236) and a base (237)
of  35  in Richtung auf die ringfdrmige Flache (30, the rectangularly
shaped debris deflecting plug   230) des Kegels (28, 228) ein elastomeres
(238), the elastomeric means (244) serving to     Material ist. urge the
debris deflecting plug (238) against the annular face (230) of the cone
(228).      3. BohrmeiBel nach Anspruch 1, wobei die Ein- 40     richtung
(44, 244) far die Belastung des Ab- 9. The drill bit as set forth in any of
the preceding  weispfropfens (38, 238) far den Gesteinsschutt claims
comprising a plurality of debris deflet-   in Richtung auf die ringformige
Fliche (30, ing plugs (38, 238) in apertures (36, 236) in the  230) des
Kegels (28, 228) eine Feder ist. leg (14) adjacent to a face (30, 230) of
the cone (228).                               45  4. Bohrmeil~el nach einem
der vorangegangenen Ansprache, wobei die im Schaft (14) ausgebil-
PatentansprUche                                       dete bffnung (36)
eine zylindrische Bohrung ist, wobei die zylindrische Bohrung rechtwin- 1.
BohrmeiBel (10) mit abgedichtetem Lager und        klig zur Schulter
angeordnet ist und diese drehbarem Kegel, enthaltend:              50
schneidet, wobei der Abweispfropfen (38) fOr einen Korper (12) mit einem
ersten Bolzenen-      den Gesteinsschutt ein zylindrisch geformter de (11)
und einem zweiten Schneidende (26),       Stift est, der in die
zylindrische Bohrung des einem sich nach unten erstreckenden Schaft
Schaftes (14) einsetzbar ist, wobei die freilie- 



(14), einem mit dem Schaft (14) integral aus-     gende Flache des Stiftes
benachbart zum Ke- gebildeten und sich nach innen erstreckenden  56  gel
(28) den Wall (41) aufweist. Achslager (18, 218), und einer ringf6rmigen
Schulter, die an der Verbindungsstelle des    5. BohrmeiBel nach einem der
vorangegangenen Achslagers (18, 218) und des Schaftes (14)
Ansprlche, wobei eine Einrichtung (42, 43, 5    9                 EP 0 476
605 B1                    10  | 111111 1111111 liii 1IN1 * C   L   M   S *
236) vorgesehen ist, die verhindert, daB sich      to (26), un bras
s'dtendant vers le bas (14), un der Abweispfropfen (38, 238) fOr Gesteins-
palier (18, 218) forme de fagon intdgrde avec schutt innerhalb der im
Schaft (14) ausgebilde-    le bras (14) et se projetant depuis l'int6rieur
de ten Bohrung (36, 236) dreht.                       celui-ci, et un
6paulement annulaire form6 & la 5       jonction du palier (18, 218) et du
bras (14); 6. BohrmelBel nach einem der vorangegangenen           un c8ne
de coupe (28, 228) mont4 de fagon AnsprOche, mit einer Einrichtung (42,
43), zum     rotative sur le palier (18, 218), le c8ne (28, Verhindern der
Drehung des zylindrischen Ab-       228) ayant une face d'extrrmitg
annulaire (30, weispfropfens (38) far 6esteinsschutt, die eine    230)
adjacento a I'4paulement, l'dpaulement et Arretierung (42) aufweist, die
vom  Abweis-  10    la face d'extrdmit6 (30, 230) etant perpendi- pfropfen
(38) far den Gesteinsschutt vorsteht,     culaires par rapport a l'axe de
rotation du c8ne wobel die Arretierung (42) innerhalb einer kor-    (28,
228) et ayant un espace de jou entre eux; respondierenden Nut (43)
zur~ckhaltbar ist, die    et in der ringf8rmigen Schulter benachbart einer
le bras (14) ayant au moins une ouverture (36, Wand der Offnung (36)
ausgebildet ist, wobei  15   236) espacde lateralement de la surface ext6-
die Arretierung (42) den Abweispfropfen (38)       rieure du bras, une
cheville ddviant les d6bris fOr Gesteinsschutt am Drehen hindert, wenn or
(38, 238) retenue dans l'ouverture (36, 236) et mit der Oberflache des
Kegels (28) in Eingriff     formant une arfte d~viant les debris (41, 241)
tritt.                                             s'etendant dans une
direction non radiale par 20      rapport a un rayon d'un axe du pallor
(18, 7. BohrmeiBel nach einem der vorangegangenen           218), la
cheville deviant les d~bris (38, 238) Ansprlche, wobei die Offnung (236)
rechtwin-       6tant positionnee dans louverture (36, 236) de klig geformt
ist, wobei die Offnung (236) be-      fagon a orienter l'arfte deviant les
debris (41, zaglich des Radius zur Achse des Achslagers        241) pour
quo les debris soient dcart~s de (218) unter einem schiefen Winkel
ausgerichtet  25  I'espace de jeu entre le bras (14) et le c8ne ist, wobei
der Abweispfropfen (238) fUr den        (28, 228), caract6rls6 par des
moyens (44, Gesteinsschutt rechtwinklig ausgebildet und in     244) pour
contraindre de fagon 6lastique une einer rechtwinklig ausgebildeten Offnung
(236)     face (40, 240) de la cheville d~viatrice (38, aufgenommen ist,
wobei der Abweispfropfen          238) vers la face annulaire (30, 230) du
c8ne (238) durch die Cffnung (236) derart winklig  30   (28, 228).
ausgerichtet ist, daB der Gesteinsschutt vom Spielzwischenraum zwischen dem
Schaft (14)      2. Trdpan solon la revendication 1, dans loquel und dem
Kegel (228) weggeleitet wird.              les moyens (44, 244) pour
pousser la cheville ddviant les debris (38, 238) contre la face 8
Bohrmeilel nach Anspruch 7, ferner enthaltend   35  annulaire (30, 230) du
c8ne (28, 228) sont une elne elastomere Einrichtung (244), die in der
matibre 6lastombre. Offnung (236) zwischen einem Boden der bff- nung (236)
und einer Basis (237) des rechtwin-  3. Tr~pan selon la revendication 1,
dans loquel klig ausgebildeten Abweispfropfens (238) ftr       les moyens
(44, 244) pour pousser la cheville den Gesteinsschutt enthalten ist, wobei
die ela-  4o  deviant les d6bris (38, 238) contre la face stomere
Einrichtung (244) dazu dient, den Ab-      annulaire (30, 230) du c8ne (28,
228) sont un weispfropfen (238) fUr den Gestelnsschutt in       ressort.
Richtung auf die ringformige Flache (230) des Kogels (228) zu drOcken.
4. Tr6pan solon l'une quelconque des revendica- 45      tions prdcddentes,
dans loquol l'ouverture (36) 9. BohrmeiBel nach einem der vorangegangenen
formee dans le bras (14) est un trou cylindri- AnsprUche mit einer Mehrzahl
von Abweis-           quo, le trou cylindrique 6tant perpendiculaire
pfropfen (38, 238) fUr den Gesteinsschutt, die     par rapport &
l'Mpaulement, et coupant celui-ci, sich in 15ffnungen 836, 236) im Schaft
(14)        la cheville deviant les d6bris (38) 6tant une benachbart einer
Flche (30, 230) des Kegels  so   broche de forme cylindrique adaptde pour
8tre 



(228) befinden.                                    ins~r6e dans le trou
cylindrique du bras (14), la face exposde de la broche adjacente au
Revendlcatlons                                         c8ne (28) ayant
ladite ar~te (41). 1. Trdpan a c8nes pour forage rotary (10) a pa-  55  5.
Trdpan solon l'une quelconque des revendica- liers 6tanches, comprenant:
tions pr6cdentes, dans loquel des moyens un corps (12) ayant une premibre
extr6mit6 de      (42, 43, 236) sont fournis pour emp8cher la raccord (11)
et une seconde extrdmit4 coupan-      cheville d~viant les debris (38, 238)
de tourner 6    11                EP 0 476 505 B1                    12
I l li   11111 li * c   L   tls dans le trou (36, 236) forme dans le bras
(14). 6. Trepan selon lune quelconque des revendica- tions pr6cedentes,
compronant des moyens (42, 43) pour empacher la rotation de la chovil-   5
le cylindrique d~viant les debris (38) compre- nant un cliquet (42)
s'etendant depuis la che- ville d6viant les d6bris (38), le cliquet (42)
6tant adapts pour Otre retenu dans une rainure (43) compl~mentaire formee
dans l'epaulement  10 annulaire de fagon adjacente A une parol de
l'ouverture (36), le cliquet (42) emp8chant la cheville ddviant les ddbris
(38) de tourner A mesure qu'elle engage la surface du c8ne (28).
15 7. Trdpan solon I'une quelconque des revendica- tions prdcedentes, dans
loquel l'ouverture (236) est de forme rectangulaire, I'ouverture (236)
etant orient6e a un angle oblique par  20 rapport a un rayon de l'axe du
palier (218), la cheville d~viant les debris (238) 6tant de forme
rectangulaire et retenue par I'ouverture de for- me rectangulaire (236), la
cheville ddviant les ddbris (238) 6tant mise a un angle par l'ouver-  25
ture (236) tel quo les d~bris solent 6cart6s de I'espace de jou entre le
bras (14) et le c8ne (228). &  Trepan solon la revendication 7, comprenant
so en outre des moyens 6lastombres (244) conte- nus dans l'ouverture (236)
entre le bas de l'ouverture (236) et une base (237) de la che- ville de
forme rectangulaire d6viant les d~bris (238), les moyens 6lastombres (244)
servant a   35 pousser la cheville ddviant les ddbris (238) contre la face
annulaire (230) du c8ne (228). 9. Tr~pan solon P'una quelconque des
revendica- tions prec6dentes, comprenant plusiours che-  4o villes ddviant
les debris (38, 238) dans des ouvertures (36, 236) du bras (14) adjacents a
une face (30, 230) du c8ne (228). 45 50 55 7    


