08/073308 A3 | I 0 O 000 OO RO 0

—
o

WO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
19 June 2008 (19.06.2008)

‘ﬂb’ A0 OO0 OO

(10) International Publication Number

WO 2008/073308 A3

(51) International Patent Classification:
B22F 7/00 (2006.01) E21B 10/00 (2006.01)
B22F 3/12 (2006.01) E21B 10/55 (2006.01)

International Application Number:
PCT/US2007/025099

21

(22) International Filing Date:

7 December 2007 (07.12.2007)
English
English

(29
(26)
(30)

Filing Language:
Publication Language:

Priority Data:
11/635,432 7 December 2006 (07.12.2006) US

Applicant (for all designated Sates except US): BAKER
HUGHES INCORPORATED [US/US]; P.O. Box 4740,
Houston, TX 77210-4740 (US).

Inventors; and

Inventor s/Applicants (for US only): SMITH, Redd, H.
[USIUS] ; 46 Clovergate Circle, The Woodlands, TX 77382
(US). STEVENS, John, H. [US/US]; 174 North Millport,
Spring, TX 77382 (US).

(74) Agents: WELBORNE, Brian, S. et d.; Baker Hughes In-
corporated, P.O.Box 4740, Houston, TX 77210-4740 (US).

Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,
AT,AU,AZ, BA, BB, BG, BH, BR, BW,BY,BZ, CA, CH,

(71)

(72)
(79)

(81)

CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, 1S, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS LT,LU, LY,MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, Nz, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
ZM, ZW

Designated States (unless otherwise indicated, for every
kind d regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, Sz, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY,KG, KZ, MD, RU, TJ, TM),
European (AT,BE, BG, CH, CY,CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT,LT,LU, LV,MC, MT,NL, PL,
PT, RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant's entitlement to applyfor and be granted a
patent (Rule 4.17(U))

asto the applicant's entitlement to claim thepriority d the
earlier application (Rule 4.17(Ui))

Published:
with international search report
with amended claims and statement

(84)

(88) Date of publication of theinternational search report:
31July 2008

[Continued on next page]

(54) Title: DISPLACEMENT MEMBERS AND METHODS OF USING SUCH DISPLACEMENT MEMBERS TO FORM BIT

BODIES OF EARTH BORING ROTARY DRILLS BITS

160

154
152}150

157

\&100,110,120,124

(57) Abstract: Displacement members (68,100,110,120,124) for use in forming abit body of an earth-boring rotary drill bit include
abody having an exterior surface, at least aportion of which is configured to define at |east one surface of the bit body asthe bit body
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AMENDED CLAIMS
received by the International Bureau on 28 July 2008 (28.07.08);
claims 1 and 9 amended, remaining claims unchanged.

1. An earth-boring rotary drill bit comprising a bit body attached to a shank,
the hit body and the shank having abutting surfaces concentric to an interface axis offset

from alongitudinal and rotational axis of the drill bit.

2. The rotary drill bit of claim 1, wherein a least a portion of each of the
abutting surfaces has a generally cylindrical shape.

3. The rotary drill bit of claim 1, wherein a least of portion of each of the

abutting surfaces has a generally frustoconical shape.

4, The rotary drill bit of any one of claims 1through 3, wherein the bit body
comprises a connection portion attached to the shank, the connection portion of the bit
body predominantly comprising a particle-matrix composite material, the particle-matrix
composite material comprising a plurality of hard particles dispersed throughout a matrix
material, the hard particles comprising a material selected from diamond, boron carbide,
boron nitride, duminum nitride, and carbides dr borides of the group consisting of W, Ti,
Mo, Nb, V, Hf, Zr, Si, Ta, and Cr, the matrix material selected from the group consisting
of iron-based aloys, nickel-based aloys, cobalt-based alloys, titanium-based alloys;
aluminum-based alloys, iron and nickel-based aloys, iron and cobalt-based alloys, and
nickel and cobalt-based alloys.

5. The rotary drill bit of any one of claims 1 through 4, wherein a shape of
one of the abutting surfaces defines a least one protrusion, and wherein a shape of another
of the abutting surfaces defines at least one recess, the at least one protrusion disposed at
least partially within the at least one recess.

6. The rotary drill bit of claim 5, wherein the a |east one protrusion projects
into the at least one recess in a generally lateral direction relative to a longitudinal axis of
the drill bit.

AMENDED SHEET (ARTICLE 19)
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7. The rotary drill bit of any one of claims 1 through 6, wherein the shank
comprises a male connection portion and the bit body comprises a female connection
portion configured to receive the male connection portidn of the shank at least pértially
therein, an exterior surface of the male connection portion and an interior surface of the

female connection portion defining the abutting surfaces.

8. The rotary drill bit of any one of claims 1through 6, wherein the bit body
comprises amale connection portion and the shank comprises a female connection portion
configured to receive the male connection portion of the bit body & least partially therein,
an exterior surface of the male connection portion and an interior surface of the female

connection portion defining the abutting surfaces.

9. The rotary drill bit of any one of claims 1through 8, wherein the abutting

surfaces are free of threads.

10. The rotary drill bit of any one of claims 1through 9, wherein the abutting

surfaces are substantially smooth.

11. The rotary drill bit of any one of claims 1through 10, further comprising at
least one of aweld and a brazing material a an interface between the bit body and the
shank.

12. The rotary drill bit of any one of claims 1through 11, further comprising at

least one cutting element secured to aface of the drill bit.

13. A method of attaching a shank and a bit body of an earth-boring rotary drill
bit, the method comprising:
abutting at least one surface of a shank against at least one surface of a bit body of an
earth-boring rotary drill bit; and
causing the abutting surfaces to be concentric to an interface axis offset from a

longitudinal and rotational axis of the drill bit

AMENDED SHEET (ARTICLE 19)
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14. The method of claim 13, further comprising:
forming at least one protrusion in one of the abutting surfaces,
forming at least one recess in another of the abutting surfaces; and

inserting the a least one protrusion a least partially into the a least one recess.

15. The method of claim 14, wherein forming at |east one protrusion in one of
the abutting surfaces comprises forming at least one protrusion projecting in a generally
lateral direction relative to the longitudinal axis of the drill bit in one of the abutting

surfaces.

16. The method of any one of claims 13 through 15, further comprising:

forming amale connection portion on the bit body;

forming afemale connection portion on the shank;

inserting the male connection portion of the bit body into the female connection portion of
the shank;

causing an exterior surface of the male connection portion to abut against an interior
surface of the female connection portion; and

causing the abutting exterior surface of the male connection portion and interior surface of

the female connection portion to be concentric to the interface axis.

17. The method of claim 16, further comprising forming at least a portion of
each of the exterior surface of the male connection portion and the interior surface of the

female connection portion to have a generally frustoconical shape.

18. The method of claim 16, further comprising forming at least a portion of
each of the exterior surface of the male connection portion and the interior surface of the

female connection portion to have agenerally cylindrical shape.

19. The method of any one of claims 13 through 18, further comprising
providing at least one of aweld and a brazing material at an interface between the bit body
and the shank.

20, The method of any one of claims 13 through 19, further comprising

securing at least one cutting element to aface of the rotary drill bit.

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19 (1)

Applicant has amended independent claims 1and 9. In particular, claim 1 has been
amended to recite that the body of the displacement member "does not form a portion
or acomponent of the earth-boring rotary drill bit," and claim 9 has been amended to
recitethe action of "removing the body of the at least one displacement member from
the bit body of the earth-boring rotary drill bit." The amendments have no impact on
the description and the drawings.
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