
(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 WO 2013/003153 A4
3 January 2013 (03.01.2013) P O P C T

(51) International Patent Classification: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
F16D 27/14 (2006.01) F16D 3/14 (2006.01) HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
E21B 17/04 (2006.01) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(21) International Application Number: OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

PCT/US2012/043324 SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(22) International Filing Date: TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

20 June 2012 (20.06.2012) (84) Designated States (unless otherwise indicated, for every

(25) Filing Language: English kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

(26) Publication Language: English UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

(30) Priority Data: TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

13/172,156 29 June 201 1 (29.06.201 1) US 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, SM,

(71) Applicant (for all designated States except US): BAKER TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
HUGHES INCORPORATED [US/US]; P.O. Box 4740, ML, MR, NE, SN, TD, TG).
Houston, Texas 77210-4740 (US).

Declarations under Rule 4.17 :
(72) Inventors; and

— as to applicant's entitlement to apply for and be granted a
(75) Inventors/Applicants (for US only): SCHOLZ, Eckard

patent (Rule 4.1 7(H))
[DE/DE]; Blockkamp 26, 2935 1 Eldingen (DE). BRAND,
Helge [DE/DE]; Lahriede 1, 30916 Isernhagen, Nieder- — as to the applicant's entitlement to claim the priority of the
sachsen (DE). earlier application (Rule 4.1 7(in))

(81) Designated States (unless otherwise indicated, for every Published:
kind of national protection available): AE, AG, AL, AM, — with international search report (Art. 21(3))
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, — with amended claims and statement (Art. 19(1))

[Continued on next page]

(54) Title: SYSTEMS AND METHODS TO REDUCE OSCILLATIONS IN MAGNETIC COUPLINGS

<

o©
(57) Abstract: A drilling system includes a magnetic coupling and an oscillation absorber. The magnetic coupling has a rotor that

o rotates about an axis of rotation. The oscillation absorber is in operable communication with the magnetic coupling and includes an
outer layer coupled to a separator layer of the magnetic coupling to form an enclosed area. An absorber shaft of the oscillation ab -
sorber is at least partially within the enclosed area and is coupled to the rotor. The absorber further includes an outer mover arranged
such that rotation of the absorber shaft causes the outer mover to rotate due to interaction of inner absorber shaft magnets and outer
mover magnets.



w o 2013/003153 A 4 1I 11 II I 1 Illlll III II llll I ll l ll III I I I II

(88) Date of publication of the international search report: Date of publication of the amended claims and statement: 11
14 February 2013 April 2013



AMENDED CLAIMS
received by the International Bureau on 08 February 201 3 (08.02.201 3)

Amendments to the Claims

1. A drilling system comprising:

a magnetic coupling including:

a rotor having a plurality of inner magnets disposed thereon in circular arrangement in

an inner magnet region;

a separator layer surrounding the inner magnet region; and

an outer housing surrounding the inner magnet region and separated from the inner

magnet region by the separator layer and including outer magnets and arranged such that

rotation of the outer housing causes the rotor to rotate about an axis of rotation; and

an oscillation absorber in operable communication with the magnetic coupling, the

oscillation absorber including:

an outer layer coupled to the separator layer to form an enclosed area;

an absorber shaft at least partially within the enclosed area that is coupled to the rotor

and that includes inner absorber shaft magnets coupled to it; and

an outer mover having outer mover magnets disposed therein and arranged such that

rotation of the absorber shaft causes the outer mover to rotate due to interaction of the inner

absorber shaft magnets and the outer mover magnets.

2. The drilling system of claim 1, wherein the oscillation absorber further

includes:

a bearing that maintains the absorber shaft and the outer mover a fixed distance from

one another.

3. The drilling system of claim 1, wherein the outer housing is coupled to one of:

a turbine and a mud motor

4. The drilling system of claim 1, further comprising:

an alternator including an alternator shaft coupled to the absorber rotor.



5. The drilling system of claim 1, further comprising:

a pump including a pump shaft coupled to the absorber rotor.

6. The drilling system of claim 1, wherein the oscillation absorber further

includes:

a fluid dampening device coupled to the absorber rotor and the outer mover.

7. The drilling system of claim 6 [[1]], wherein the fluid dampening device

includes:

rotor fins coupled to the absorber rotor that extend outwardly therefrom;

stator fins coupled to the outer mover that extend radially inward between the rotor

fins such that one or more areas are formed between the rotor fins and the stator fins; and

a fluid disposed in the areas that opposes motion rotor fins and the stator fins relative

to one another.

8. The drilling system of claim [[1 ]], wherein the fluid is oil.

9. A drilling system comprising:

a turbine; and

a magnetic coupling coupled to the turbine including:

a rotor having a plurality of inner magnets disposed thereon in circular arrangement in

an inner magnet region;

a separator layer surrounding the inner magnet region;

an outer housing surrounding the inner magnet region and separated from the inner

magnet region by the separator layer and including outer magnets and arranged such that

rotation of the outer housing causes the rotor to rotate about an axis of rotation; end

a first electrically conductive layer disposed on the rotor between the inner magnets

and the separator layer; and



an oscillation absorber in operable communication with the magnetic coupling, the

oscillation absorber including:

an outer layer coupled to the separator layer to form an enclosed area;

an absorber shaft at least partially within the enclosed area that is coupled to

the rotor and that includes inner absorber shaft magnets coupled to it; and

an outer mover having outer mover magnets disposed therein and arranged

such that rotation of the absorber shaft causes the outer mover to rotate due to

interaction of the inner absorber shaft magnets and the outer mover magnets .

10. The drilling system of claim 9, wherein the magnetic coupling further

includes:

a second electrically conductive layer disposed on the outer mover between the outer

magnets and the separator layer.

1. The drilling system claim 10, wherein the first and second electrically

conductive layers are formed of copper.

1 . The drilling system of claim 9 , further comprising:

an alternator coupled to the magnetic coupling.

13. The drilling system of claim 9, further comprising:

a pump coupled to the magnetic coupling.

14.- 15. Cancelled



Clean Version Amendments to the Claims

1. A drilling system comprising:

a magnetic coupling including:

a rotor having a plurality of inner magnets disposed thereon in circular arrangement in

an inner magnet region;

a separator layer surrounding the inner magnet region; and

an outer housing surrounding the inner magnet region and separated from the inner

magnet region by the separator layer and including outer magnets and arranged such that

rotation of the outer housing causes the rotor to rotate about an axis of rotation; and

an oscillation absorber in operable communication with the magnetic coupling, the

oscillation absorber including:

an outer layer coupled to the separator layer to form an enclosed area;

an absorber shaft at least partially within the enclosed area that is coupled to the rotor

and that includes inner absorber shaft magnets coupled to it; and

an outer mover having outer mover magnets disposed therein and arranged such that

rotation of the absorber shaft causes the outer mover to rotate due to interaction of the inner

absorber shaft magnets and the outer mover magnets.

2. The drilling system of claim 1, wherein the oscillation absorber further

includes:

a bearing that maintains the absorber shaft and the outer mover a fixed distance from

one another.

3. The drilling system of claim 1, wherein the outer housing is coupled to one of:

a turbine and a mud motor

4. The drilling system of claim , further comprising:

an alternator including an alternator shaft coupled to the absorber rotor.



5. The drilling system of claim 1, further comprising:

a pump including a pump shaft coupled to the absorber rotor.

6. The drilling system of claim 1, wherein the oscillation absorber further

includes:

a fluid dampening device coupled to the absorber rotor and the outer mover.

7. The drilling system of claim 6, wherein the fluid dampening device includes:

rotor fins coupled to the absorber rotor that extend outwardly therefrom;

stator fins coupled to the outer mover that extend radially inward between the rotor

fins such that one or more areas are formed between the rotor fins and the stator fins; and

a fluid disposed in the areas that opposes motion rotor fins and the stator fins relative

to one another.

8. The drilling system of claim 7, wherein the fluid is oil.

9. A drilling system comprising:

a turbine; and

a magnetic coupling coupled to the turbine including:

a rotor having a plurality of inner magnets disposed thereon in circular arrangement in

an inner magnet region;

a separator layer surrounding the inner magnet region;

an outer housing surrounding the inner magnet region and separated from the inner

magnet region by the separator layer and including outer magnets and arranged such that

rotation of the outer housing causes the rotor to rotate about an axis rotation;

a first electrically conductive layer disposed on the rotor between the inner magnets

and the separator layer; and



an oscillation absorber in operable communication with the magnetic coupling, the

oscillation absorber including:

an outer layer coupled to the separator layer to form an enclosed area;

an absorber shaft at least partially within the enclosed area that is coupled to

the rotor and that includes inner absorber shaft magnets coupled to it; and

an outer mover having outer mover magnets disposed therein and arranged

such that rotation of the absorber shaft causes the outer mover to rotate due to

interaction of the inner absorber shaft magnets and the outer mover magnets.

10. The drilling system of claim 9, wherein the magnetic coupling further

includes:

a second electrically conductive layer disposed on the outer mover between the outer

magnets and the separator layer.

1. The drilling system of claim 10, wherein the first and second electrically

conductive layers are formed of copper.

12. The drilling system of claim 9, further comprising:

an alternator coupled to the magnetic coupling.

13. The drilling system of claim 9, further comprising:

a pump coupled to the magnetic coupling.
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