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AMENDED CLAIMS
received by the International Bureau on 7 November 2011 (07.11.2011)

1. An earth-boring tool, comprising:
a body;
at least one blade projecting outwardly from the body; and
a plurality of cutting elements carried by the at least one blade, the plurality of cutting
elements comprising:
at least one shearing cutting element comprising an at least substantially planar
cutting face positioned and oriented for shearing a subterranean
formation when the earth-boring tool is rotated under applied force
against the subterranean formation; and
at least one gouging cutting element located rotationally behind the at least one
shearing cutting element on the at least one blade, the at least one
gouging cutting element comprising a cutting face positioned and
oriented with a forward rake angle for at least one of crushing and
gouging the subterranean formation when the earth-boring tool is

rotated under the applied force.

2. The earth-boring tool of claim 1, wherein the at least one shearing
cutting element comprises a polycrystalline diamond material, and wherein the at least
substantially planar cutting face of the at least one shearing cutting element comprises a

surface of the polycrystalline diamond material.

3. The earth-boring tool of claim 1, wherein:
the at least one gouging cutting element comprises a polycrystalline diamond material;
the cutting face of the at least one gouging cutting element comprises a surface of the
polycrystalline diamond material; and

the cutting face of the at least one gouging cutting element is non-planar.

4. The earth-boring tool of claim 3, wherein the cutting face of the at least

one gouging cutting element is substantially dome-like in shape.

AMENDED SHEET (ARTICLE 19)
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5. The earth-boring tool of claim 3, wherein the cutting face of the at least

one gouging cutting element is substantially frustoconically shaped.

6. The earth-boring tool of any of claims 1 through 3, wherein the
earth-boring tool comprises a fixed-cutter earth-boring rotary drill bit, and wherein
each of the at least one shearing cutting element and the at least one gouging cutting
element is located in a shoulder region, a nose region, or a cone region of the

fixed-cutter earth-boring rotary drill bit.

7. The earth-boring tool of any of claims 1 through 3, wherein the at least
one gouging cutting element is positioned to follow a path of the at least one shearing

cutting element when the earth-boring tool is rotated under applied force.

8. The earth-boring tool of any of claims 1 through 3, wherein the at least
one blade comprises a plurality of blades, each blade of the plurality of blades
projecting outwardly from the body and carrying a row of cutting elements, each row
of cutting elements comprising shearing cutting elements, each of the shearing cutting
elements comprising a polycrystalline diamond material having an at least substantially
planar cutting face positioned and oriented for shearing a subterranean formation when
the earth-boring tool is rotated under applied force, and wherein each of at least two
blades of the plurality of blades comprises at least two gouging cutting elements
comprising a polycrystalline diamond material having a cutting face positioned and
oriented for at least one of crushing and gouging a subterranean formation when the

earth-boring tool is rotated under applied force.

9. The earth-boring tool of any of claims 1 through 3, wherein a shortest
distance between a longitudinal axis of the earth-boring tool and a cutting surface of
the at least one gouging cutting element is substantially equal to a shortest distance
between the longitudinal axis of the earth-boring tool and a cutting surface of the at

least one shearing cutting element.

AMENDED SHEET (ARTICLE 19)
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10.  The earth-boring tool of claim 9, wherein the at least one gouging
cutting element exhibits an exposure greater than or equal to an exposure of the at least

one shearing cutting element.

11. The earth-boring tool of claim 9, wherein the exposure of the at least
one gouging cutting element is less than 2.54 mm greater than an exposure of the at

least one shearing cutting element.

12. The earth-boring tool of any of claims 1 through 3, wherein a ratio of a

shoulder height of the body to a diameter of the body is 0.10 or less.

13. The earth-boring tool of any of claims 1 through 3, wherein the at least
one blade comprises at least one primary blade, and wherein the at least one gouging

cutting element is disposed on the at least one primary blade.

14. A method of forming an earth-boring tool, comprising:

mounting a shearing cutting element comprising an at least substantially planar cutting
face to a body of an earth-boring tool,

locating and orienting the shearing cutting element on the body of the earth-boring tool
for shearing a subterranean formation when the earth-boring tool is used to
form or enlarge a wellbore;

mounting a backup gouging cutting element comprising a non-planar cutting face to
the body of the earth-boring tool;

locating and orienting the backup gouging cutting element on the body of the
earth-boring tool for at least one of crushing and gouging a subterranean
formation when the earth-boring tool is used to form or enlarge a wellbore; and

positioning the backup gouging cutting element on the body of the earth-boring tool to
have a forward rake angle, such that the backup gouging cutting element will
gouge formation material within a kerf cut in the formation material by the

shearing cutting element.

AMENDED SHEET (ARTICLE 19)
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15.  The method of claim 14, wherein positioning the backup gouging
cutting element on the body of the earth-boring tool comprises positioning the backup
gouging cutting element on the body of the earth-boring tool such that a shortest
distance between a longitudinal axis of the earth-boring tool and the at least one backup
gouging cutting element is substantially equal to a shortest distance between the

longitudinal axis of the earth-boring tool and the at least one shearing cutting element.

16.  The method of claim 14 or claim 15, further comprising:
selecting the body of the earth-boring tool to comprise a bit body of a fixed-cutter
earth-boring rotary drill bit comprising a plurality of blades; and
mounting each of the shearing cutting element and the backup gouging cutting element

on a blade of the plurality of blades.

17.  The method of claim 14 or claim 15, further comprising selecting the
shearing cutting element to comprise a polycrystalline diamond material having a

surface comprising the at least substantially planar cutting face.

18.  The method of claim 17, further comprising selecting the backup
gouging cutting element to comprise a polycrystalline diamond material having a

surface comprising the non-planar cutting face.

19. The method of claim 14 or claim 15, further comprising mounting the
backup gouging cutting element on the body of the earth-boring tool to have an

exposure greater than an exposure of the shearing cutting element.
20. The method of claim 14 or claim 15, further comprising mounting the
backup gouging cutting element on the body of the earth-boring tool to have an

exposure less than an exposure of the shearing cutting element.

21. The earth-boring tool of any of claims 1 through 3, wherein the at least

one gouging cutting element has a forward rake angle greater than approximately 15°.

AMENDED SHEET (ARTICLE 19)
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22.  The earth-boring tool of any of claims 1 through 3, wherein the at least
one gouging cutting element is positioned to follow a path offset from a path of the at
least one shearing cutting element when the earth-boring tool is rotated under applied

force.

AMENDED SHEET (ARTICLE 19)



WO 2011/097575 PCT/US2011/023922

30

STATEMENT UNDER ARTICLE 19(1) (RULE 46.4)

Applicant has amended claims | and 14, and added new claims 21 and 22. The
amendments have no impact on the description and the drawings. The amendments to
claim 1 recite that the at least one gouging cutting element has a forward rake angle. The
amendments to claim 14 recite positioning the backup gouging cutting element to have a
forward rake angle. New claim 21 recites that the at least one gouging cutting element
has a forward rake angle greater than approximately 15°. New claim 22 recites that the at
least one gouging cutting element is positioned to follow a path offset from a path of the
at least one shearing cutting element.

STATEMENT UNDER ARTICLE 19 (1)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - amend-body
	Page 4 - amend-body
	Page 5 - amend-body
	Page 6 - amend-body
	Page 7 - amend-body
	Page 8 - amend-statement

