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

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date
13 September 2012 (13.09.2012)

WO 2012/122178 A4
P O P C T

(51) International Patent Classification: SAMUEL, Robello [US/US]; 12918 Dove Point Lane,
E21B 41/00 (2006.01) H02K 7/18 (2006.01) Houston, TX 77041 (US).
H02K 57/00 (2006.01)

(74) Agent: PICKETT, W. Scott; Baker Botts LLP, 910
(21) International Application Number: Louisiana Street, Houston, TX 77002 (US).

PCT/US20 12/027898
(81) Designated States (unless otherwise indicated, for every

(22) International Filing Date: kind of national protection available): AE, AG, AL, AM,
6 March 2012 (06.03.2012) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

(26) Publication Language: English HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
61/45 1,264 10 March 201 1 (10.03.201 1) US OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

(71) Applicant (for all designated States except US): HAL¬ SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

LIBURTON ENERGY SERVICES, INC. [US/US]; TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

10200 Bellaire Boulevard, Houston, TX 77072 (US). (84) Designated States (unless otherwise indicated, for every

(72) Inventors; and kind of regional protection available): ARIPO (BW, GH,

(75) Inventors/Applicants (for US only): HAY, Richard, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

Thomas [CA/US]; 24915 Corbin Gate Drive, Spring, TX UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,

77289 (US). DUDLEY, James, H. [US/US]; 671 1 TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

Wimbledon Estates Drive, Spring, TX 77379 (US). DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on nextpage]

(54) Title: MAGNETOSTRICTIVE POWER SUPPLY FOR BOTTOM HOLE ASSEMBLY WITH ROTATION-RESISTANT
HOUSING

(57) Abstract: A power supply includes a rotor having an
undulated surface (658, 858, 958, 10, 58) and a magneto-

FIG. 6B strictive material disposed adjacent to the undulated surface.
The undulated surface alternatingly compresses the magneto -
strictive material as the rotor rotates, inducing an electric

637 637 current in a conductor coupled to the magneto strictive mater
ial.



w o 2012/122178 A4 1II III II II IIIIII I I I I I I II I III I III I I I II

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, , - λ t , n
GW, ML, MR, NE, SN, TD, TG). ~ th amended alarms (Art. 19(1))

_ , . _ , (88) Date of publication of the international search report:
Declarations under Rule 4.17: 25 April 2013

— of inventorship (Rule 4.17(iv))
Date of publication of the amended claims: 6 June 2013

Published:



AMENDED CLAIMS
received by the International Bureau on 17 April 2013 (17.04.2013)

1. A power supply comprising:

a rotor comprising an undulated surface; and

a magnetostrictive array comprising a magnetostrictive material in a plurality of

members disposed adjacent to the undulated surface;

wherein the undulated surface alternatingly compresses the magnetostrictive

material as the rotor rotates, inducing an electric current in a conductor coupled to the

magnetostrictive material.

2. The power supply of claim 1, wherein the rotor comprises:

a shaft rotatably coupled with a cam rotor, wherein the cam rotor comprises the

undulated surface.

3. The power supply of claim 1,

wherein the rotor comprises a shaft, and the plurality of members is oriented

along an axis of the shaft.

4. The power supply of claim 3, wherein the rotor comprises the undulated surface

and a flat-faced member, and wherein the plurality of members is disposed between the

undulated surface and the flat-faced member.

5. The power supply of claim 1,

wherein the rotor comprises a shaft, and the plurality of members is oriented

radially with respect to an axis of the shaft.

6. The power supply of claim 1, wherein the undulated surface comprises a

symmetrical pattern.

7. The power supply of claim 1, further comprising:

a conductor arrangement comprising the conductor and a winding around each of

the plurality of members.

8. The power supply of claim 1, further comprising:

a conductor arrangement comprising the conductor and a winding around a group

of two or more of the plurality of members.

9. The power supply of claim 1, wherein adjacent members of the plurality of

members are approximately 180 degrees out of phase with respected to the undulated surface.

10. The power supply of claim 9, further comprising:

a two-phase conductor arrangement comprising the conductor and coupled to the

plurality of members.
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11. The power supply of claim 1, further comprising:

a conductor arrangement comprising the conductor and coupled to the plurality of

members, wherein the undulated surface comprises a number of lobes, and wherein the power

supply outputs a waveform at a frequency corresponding to a rotational speed of the times the

number of lobes.

12. The power supply of claim 1, wherein the cam rotor is splined to and floats on the

shaft.

13. A bottom hole assembly comprising:

a rotation-resistant housing;

a rotor coupled with a stator disposed within the rotation-resistant housing,

wherein one of the rotor and the stator comprises an undulated surface; and

an array of members disposed adjacent to the undulated surface, each member

comprising magnetostrictive material;

wherein the array of members is alternatingly compressed as the rotor rotates,

inducing an electric current in a conductor coupled to the array.

14. The bottom hole assembly of claim 13, wherein:

the rotor comprises a shaft extending through a rotation-resistant housing; and

the plurality of members is oriented along an axis of the shaft.

15. The bottom hole assembly of claim 14, wherein:

the rotor comprises the undulated surface and a flat-faced member; and

the plurality of members is disposed between the undulated surface and the flat-

faced member.

16. The bottom hole assembly of claim 13, wherein:

the rotor comprises a shaft extending through a rotation-resistant housing; and

the array of members is oriented radially with respect to an axis of the shaft.

17. The bottom hole assembly of claim 13, wherein:

the stator comprises the undulated surface; and

the array of members is rotatably coupled with the rotor.

18. The bottom hole assembly of claim 13, wherein the rotor is coupled to a positive

displacement motor.

19. A method of supplying power, the method comprising:

providing a rotor coupled with a stator, wherein one of the rotor and the stator

comprises an undulated surface;
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providing a magnetostrictive array comprising a magnetostrictive material in a

plurality of members disposed adjacent to the undulated surface; and

rotating the rotor to alternatingly compress the magnetostrictive material,

inducing an electric current in a conductor coupled to the magnetostrictive material.
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