(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

3 August 2017 (03.08.2017)

WIPOIPCT

(10) International Publication Number

WO 2017/131649 A1l

(51

eay)

(22)

(25)
(26)
1

(72

74

31

International Patent Classification:
E21B 7/04 (2006.01) E21B 17/00 (2006.01)
E21B 7/08 (2006.01)

International Application Number:
PCT/US2016/015032

International Filing Date:
27 January 2016 (27.01.2016)

Filing Language: English
Publication Language: English
Applicant: HALLIBURTON ENERGY SERVICES,

INC. [US/US]; 3000 N. Sam Houston Parkway E., Hous-
ton, Texas 77032-3219 (US).

Inventors: SAMUEL, Geoffrey A.; 256 Magrath Blvd.,
Edmonton, Alberta T6R 0C7 (CA). ROY CHOUDHURY,
Neil; 5210 122 Street NW, Apt. 103, Edmonton, Alberta
T6H3S4 (CA).

Agents: GOULD, James R. et al.; Schwegman Lundberg
& Woessner, P.A.,, P.O. Box 2938, Minneapolis, Min-
nesota 55402 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, 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, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
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,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

2017/131649 AT |10 0100 1 OO0 O 00

Jip 7

(54) Title: ROTATIONALLY SELECTABLE LOCK OF SHAFT TO HOUSING

(57) Abstract: A rotationally selectable lock apparatus includes an outer element having a plurality of locking pins that are radially
spring loaded to extend and retract through the outer element. An inner element is substantially encircled by the outer element and
coupleable to a driveshaft. The inner element is configured to cause the plurality of locking pins to retract through the outer element

in response to the driveshaft rotating in a first direction and extend through the outer element to engage a housing in response to the
g driveshaft rotating in a second direction, opposite to the first direction.



WO 2017/131649 PCT/US2016/015032

ROTATIONALLY SELECTABLE LOCK OF SHAFT TO HOUSING

BACKGROUND
{0061} Directional dnilling may be used in hydrocarbon well drilling for many
different reasons. For example, 1t may be desirable to dall in a certain divection
to provide multiple wells from a single location, to access geological formation
areas that are inaccessible from the surface location, or to avoid undesirable
formations.
{0062] In directional drilling, a driveshaft is coupled to a drill string, on an
uphole side of the driveshatt, and a rotary steerable system (RS5), on a
downhole side of the driveshaft. With the RSS, the dnll bit is able to be steered
in a desired direction using a “push-the-bit” method or a “point-the-bit” method.
In the “push-the-bit” method, the driveshaft is directed to the desired direction
by a reactive force imparted on the driveshaft from contact with the borehole. In
the “point-the-bit” method, the driveshaft connected to the drill bit 1s flexed to
direct the bit in the desired direction.
{0003]  In the “point-the-bit” method, a reference housing through which the
driveshaft extends 1s not connected to the driveshatt in a torsional direction to
enable the driveshaft to rotate freely within the housing. This becomes a problem

when the housing becomes stuck 1n the borehole.

BRIEF DESCRIPTION OF THE DRAWINGS
{0004} FIG. 115 a diagram of a driveshaft in a housing including a rotationally
selectable lock apparatus, according to various embodiments,
{0005]  FIG. 2 is an exploded diagram showing the rotationally selectable lock
apparatus, according to various embodiments.
{0086] FIG. 3 is a diagram showing an end view of an operation of the
rotationally selectable lock apparatus in an unlocked mode, according to various
embodiments.
{0067] FIG. 4 is a diagram showing an end view of an operation of the
rotationally selectable lock apparatus transitioning to a locked mode, according

to various embodiments.
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{0088] FIG. 51s a diagram showing an end view of an operation of the
rotationally selectable lock apparatus in the locked mode, according to various
embodiments.

{0009} FIG. 61s a diagram showing an end view of an operation of the
rotationally selectable lock apparatus in the lock mode transterting driveshaft
torgue to a housing, according to various embodiments.

{00106] FIG. 7 is a flowchart showing a method for drilling using the
rotationally selectable lock apparatus, according to varicus embodiments.
{0611} FIG. 81sa diagram of a drilling system, according to various

embodiments.

DETAILED DESCRIPTION
{0012} To address some of the challenges described above, as well as others, a
rotationally selectable lock apparatus is used to couple the torque of a driveshaft
to a housing in which it is rotating. Thus, when the housing becomes stuck in a
borehole, the driveshaft torque may be used to rotate the housing and free it from
the borehole. Examples of such embodiments are now deseribed in detail.
{0613} FIG. 11sa diagram of a driveshaft 101 10 4 housing 102 including a
rotationally selectable lock apparatus 100, according to various embodiments.
This diagram represents a view of the tool in a straight condition with no
steering forces imparted onto the driveshatt 101
{0614] The left stde of the figure represents the uphole side if the driveshaft
101 and the right side of the figure represents the downhole side of the
driveshaft. The driveshatt 101 extends and rotates axially through the housing
102. In an embodiment, the uphole side of the driveshatt 101 1s coupled to the
drilistring that may be coupled to a drilling rig rotary table or a motor {e.g., mud
motor) to apply a torque to the driveshatt 101, The downhole side of the
driveshaft 101 may be coupled to the RSS that may be coupled to a drill bit that
provides the torque to the drill bit for drilling in a geological formation. The
orientation of the rotationally selectable lock apparatus 100 as shown 1s for
purposes of iltustration only as the apparatus 100 may be located on any part of

the drive shaft 101 within the housing 102
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{0015] A bearing 103 is shown located on one end of the driveshaft 101, The
bearing 103, in combination with an outer surface 104 of the apparatus 100,
jocates the driveshaft 101 in the housing 102 0 an axial direction along a
fongitudinal length of the housing 102 but allows for relative rotation between
the two components 101, 102, The bearing 103 roay be spherical bearing to
allow tor radial movement of the driveshaft 101 within the housing 102 when
steering torces are imparted on the driveshaft 101 for purposes of steering the
drill bit (not shown).

{0016} The rotationally selectable lock apparatus 100 is shown in FIG. 1 and
shown and described in greater detail with reference to FiGs. 2-6. The apparatus
100 illustrated in FIG. 2 18 not drawn to any scale. It may take up only a
relatively small portion of the housing 102, such as the width of a bearing 103,
or be expanded to comprise a larger width. The apparatus 100 includes the outer
surface 104 having a plurality of lock pins 106-109 that project through the outer
surface 104 and interact with elements of the housing 102 as subsequently
described.

{0617} The housing 102 has an inner surface comprising a plurality of splines
110 that project into the interior of the housing 102 and extend longitudinally
along a longitudinal dimension of the housing 102. The plurality of splines 110
may be coupled to the housing 102 in some manner or formed integral with the
housing 102.

{0618] FIG. 2 is an exploded diagram showing the rotationally selectable lock
apparatus100, according to various embodiments. The apparatus 100 comprises
an outer element 200 that retains locking pins 106-109 that are radially spring
foaded with respect to the outer element 200

{0019} The outer element 200 encircles an inner element 210 having an outer
race 201 and an inner race 202. The 1nner element 210 is coupleable to the
driveshaft while the outer element 200 may be coupled to the housing 102 or left
floating such that 1t may vot rotate with the driveshatt in an unlock mode. The
outer race 201 is a bearing that, when the driveshatt rotates in a first direction
(i.c., the apparatus 100 is in the unlock mode), provides a bearing surface for

contact against an inner surface of the outer element 200
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{0028] The inner race 202 comprises a plurality of engagement areas 205 that
engage with their respective lock pin 106-109 to transfer torque from the
driveshaft 101 to the housing 102.The tnuner race 202 may have the same
quantity of engagement areas 205 as the quantity of lock pins 106-109 or, in
other ernbodiments, the number of engagement areas 205 and the number of lock
pins 106-109 may ditfer.

{0021] The inner element 210 is located within the outer element 200 as shown
subsequently with reference to operational diagrams FIGs. 3-6. The orientation
of the inner element 210 is such that the inner race 202 is located substantially
under the lock pins 106-109 and the outer race 201 is located on either side of
the lock pins 106-109.

{00221 FIG 3 1s a diagram showing an end view of an operation of the
rotationally selectable lock apparatus 100 in an unlocked mode, according to
vartous embodiments. In this figure and subsequent operational figures, the
driveshaft 101 is shown rotating in a clockwise direction during the unlocked
mode and a counter-clockwise direction to engage the lock mode. These
directions are for purposes of illustration only to correspond with a “normal”
rotation of a rotary table and/or mud motor. Other embodiments may reverse
these directions.

{0023] The diagram shows the driveshaft 101 located within the housing 102
with the apparatus 100 located between the driveshaft 101 and the housing 102,
The driveshaft 101 is rotating clockwise within the housing in the unlocked
mode with the locking pins 106-111 not engaged with the splines 110 of the
housing.

{0624] During the unlocked mode, the locking pins 106-111 are located
between engagement areas 205 in a release area 303 bordered by adjacent
engagement areas 205. An unlock push surface 304 of an engagement area 205
may contact a respective locking pin 106-111 to apply pressure to that respective
lock pin and rotate the apparatus 100 within the housing. Since the locking pins
106-111 do not extend above the outer surface of the outer element 200, the

focking pins 106-111 cannot engage the splines 110 of the housing 102,
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{0025] The end view tllustrates the vartous elements that make up each
engagement area 205 A ramp 305 ramps up from the release area 303 to a lock
area 301 that is adjacent to a lock push surface 302 at the interface of the ramp
305 to the lock area 301. The lock push surface 302 may be part of the ramp 305
when the ramp 305 rises to a higher level than the fock area 301. The ramp 305
for each engagement area 205 is located and shaped such that an adjacent
locking pin 106-111 is able to nide along the ramp until reaching the lock area
301 as shown in FIG. 4. The lock push surface 302 contacts its respective
focking pin 106-111 in the lock mode to transfer the driveshaft torque to the lock
pin that, in turn, {ransfers the torque to the respective housing spline in contact
with the locking pin 106-111.

{0026] The engagement areas 203 are only one way to cause the locking pins
106-111 to extend and retract through the outer element 200, Other ways,
coupieable to the driveshaft, may be used to cause the locking pins 106-111 to
retract when the driveshaft rotates in a first direction and extend when the
driveshafl rotates in a second, opposite direction.

{00271 FIG. 4 is a diagram showing an end view of an operation of the
rotationally selectable lock apparatus 100 transitioning to a locked mode,
according to various embodiments. In this figure, the rotation of the driveshaft
101 has been reversed (e.g., counterclockwise) in order to engage the locked
mode.

{0028] The rotation of the driveshaft 101 1n the counterclockwise direction
causes the lock pins to exit the release area 303 and ride up the ramp 305
towards the lock area 301, The inward (i e., toward the center axis of the
driveshaft 101) radial spring force on the locking pins 106-111 forces the
focking pins 106-111 to substantially remain in contact with the ramp 305 as it
moves upward towards the lock area 301. As the locking pins 106-111 approach
the top of the ramp 305, an upper portion of each locking pin 106-111 begins to
extend beyound the outer surface of the outer element 200.

{00291 FIG. S is a diagram showing an end view of an operation of the
rotationally selectable lock apparatus 100 in the locked mode, according to

various embodiments. The locking pins 106-111 have landed in their respective
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lock area 301 of each engagement area 205. The upper portion of each locking
pin 106-111 extends through the outer element 200 due to the relatively higher
elevation of the lock area 301 as compared to the release area 303, relative to the
driveshaft 101. Each locking pin 106-111 is also in contact with its respective
tock push surface 302 between the ramp 305 and the lock area 301

{0030} FIG. 6 1s a diagram showing an end view of an operation of the
rotationally selectable lock apparatus 100 in the lock mode transferring
driveshaft torgue to a housing 102, according to various embodiments. As the
driveshaft 101 continues to rotate in the counterclockwise direction, each
extended locking pin 106-111 contacts a respective housing spline 119-124. The
contact of the locking pin 106-111 with its respective housing spline 119-124
enables the locking pin 106-111 to push against its respective spline 119-124 in
order to transfer at least a portion of the torque from the driveshaft 101 to the
housing 102. Thus, if the housing 102 was rendered substantially immobilein a
borehole, the transter of torque to the housing 102 may free the housing from the
borehole.

{0031} Once the housing is free from the borehole and it 1s desired to return to
the unlocked mode, the rotational direction of the driveshaft 101 may be
reversed from the lock rotation direction such that the locking pins 106-111 ride
along their respective lock area 301 to the adjacent release area where the radial
spring force on the focking pins 100-111 forces each pin back in to the release
area.

{0032] FIG. 71s a flowchart showing a method for drilling using the
rotationally selectable lock apparatus, according to various embodiments. In
block 701, a first torque is applied to the driveshaft. This enables the driveshaft
to rotate within the housing, during the first or unlocked mode, in a first
direction (e.g., clockwise}.

{00337 In block 703, the housing is monitored to determine if it is substantially
immobile 1o the borehole. When the housing becomes substantially immobile in
the borehole, the rotation of the driveshaft is reversed. This is accomplished by
applying a second torque in an opposite direction to cause the rotationally

selectable apparatus 100 to switch to a second or locked mode. In the lock made,
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each locking pin 106-111 extends from the driveshaft and engages a respective
housing spline 119-124 and transfers at least a portion of the second torque from
the driveshaft 101 to the housing 102, In blocks 505 and 507, the reverse rotation
of the driveshaft 1s maintained and the lock pins engaged in the lock mode until
the housing is able to move within the borebole again. Once the housing 1s free
to move, the driveshaft rotation direction is reversed in block 509 to return the
apparatus to the unlocked mode and allow the driveshatt to rotate freely within
the housing.

{0034} FIG. 815 a diagram of a drilling system, according to various
embodiments. The BHA 853 is shown at the lower end of the drillstring 860 in a
borehole 861. The BHA 853 includes a drill bit 811 disposed at the lower or
downhole end of the drillstring 860. The BHA 853 further includes the
rotationally selectable lock apparatus 100, as discussed previously, disposed
circumferentially between the housing and the driveshaft.

{0035] The BHA 853 further includes an RSS 80S that is operatively coupled
to between the diill bit 811 and the driveshaft such that rotational forces from the
driveshaft are imparted to the operationally coupled parts of the RSS 105 and, in
turn, to the dall bit 811, In such embodiments, some portions of the RSS 805
(e.g., its housing and components disposed thereon) may be operated as
substantially non-rotating portions.

{0036] The drillstring 860 is supported by the drill rig 822 that includes a
rotary table 840 for rotating the drill string 860. In some embodiments, the BHA
853 may include a mud motor 870, which may be actuated or otherwise
activated so as to impart rotational forces upon the drill bit 811 in addition to or
instead of the rotary table 840. The mud motor 870 includes a rotor and a stator
that together use the Moineau principle to rotate the drillstring 860 as a result of
the pumping of a fluid {e.g., drilling mud) 810 through the mud motor 870,
{00371 A controller 840 may execute the method illustrated in FIG. S by
controlling the direction of torque applied to the drillstring and, thus, to the
driveshaft. While the controller 840 is shown on the surface of FIG. &, other
embodiments may locate the controller 840 downhole in the BHA 853 or other

locations of the drillstring 860.
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{0038] Example 1 ts a rotationally selectable lock apparatus comprising: an
outer element having a plurality of locking pins radially spring loaded to extend
and retract through the cuter element; and an inner element substantially
encircled by the outer element and coupleable to a driveshaft, the inner element
configured to cause the plurality of focking pins to retract through the outer
element in response to the driveshaft rotating in a first direction and extend
through the outer element to engage a housing in response to the driveshaft
rotating in a second direction, opposite to the first direction.

{003%] In Example 2, the subject matter of Example 1 can further include
wherein the inner element further comprises a bearing race that is operational in
response to the driveshaft rotating in the first direction.

{0040] In Example 3, the subject matier of Examples 1-2 can further include
wherein the inner element further comprises a plurality of engagement areas and
a plurality of release areas, each release area bordered by adjacent engagement
areas, wherein each release area 1s configured to enable a respective locking pin
of the plurality of locking pins to retract through the outer element in response to
the driveshaft rotating in the first direction and each engagement area is
configured to push a respective locking pin through the outer element to engage
the housing in response to the driveshaft rotating in the second direction.

{6041} In Example 4, the subject matter of Exaraples 1-3 can further include
wherein each radially spring loaded locking pin is forced into the release area by
the radial spring force.

{00421 In Example 5, the subject matter of Examples 1-4 can further include
wherein each engagement area comprises: a ramp adjacent to a respective release
area of the plurality of release areas, the ramp having a lower end and an upper
end; a lock area having a first level wherein the first level is lower than a level of
the upper end of the ramyp such that a lock push surface is formed at the tnterface
of the ramp to the lock area.

{0043} In Example 6, the subject matter of Exaraples 1-5 can further include
wherein each lock area is adjacent to a second respective release area on an

opposite side of the engagement area from the respective release area.
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{0044] In Example 7, the subject matter of Examples 1-6 can further include
wherein a quantity of the plurality of engagement areas is the same as a quantity
of the plurality of locking pins.

{0045} In Example 8, the subject matter of Examples 1-7 can further include
wherein each locking pin corresponds with a respective engagement area in a
lock mode in response to the driveshaft rotating in the second direction.

{0046] In Example 9, the subject matter of Exarmples 1-8 can further include
wherein each locking pin corresponds with a respective release area in an unlock
mode in response to the driveshaft rotating in the first direction.

{00471 In Example 10, the subject matter of Examples 1-9 can further include
wherein the housing comprises a plurality of splines extending longitudinally
through the housing, the plurality of locking pins are configured to contact a
corresponding spline when the driveshaft rotates in the second direction such
that torque from the drive shaft is transferred to the housing.

{0048} Example 11 is a method for drilling a borehole, the method comprising:
applying a first torque to a driveshaft to rotate the driveshaft in a first direction
within a housing to activate an unlock mode; and applying a second torque to the
driveshaft to rotate the driveshaft in a second direction, opposite from the first
direction, to active a lock mode wherein a plurality of locking pins are extended
from the driveshaft to engage the housing and transfer at least a portion of the
second torque to the housing.

{0049] In Example 12, the subject matter of Example 11 can further include
wherein applying the applying the second torque comprises applying the second
torque when the housing is substantially immobile within the borehole.

{0030}  In Example 13, the subject matter of Examples 11-12 can further
include applying the first torque after the second torque when the housing is no
longer substantially immobile within the borebole.

{0051} In Example 14, the subject matter of Examples 11-13 can further
include during the lock mode, the plurality of locking pins transfers at least the
portion of the second torgue to a plurality of splines coupled to an inner surface

of the housing.
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{0052 In Example 15, the subject matter of Examples 11-14 can further
include applving the first torque to the driveshatt to rotate a drill bit coupled to
the driveshaft.

{0053} Example 16 1s a drilling system comprising: a drillstring coupled to a
motor of a rotation table that are configured to provide a torque to the drillstring;
a driveshatt coupled between the drillstring and a drill bit to transfer the torque
to the dnill bit, the driveshaft configured to rotate axially within a housing
comprising a plurality of splines extending longitudinally through the housing,
the driveshaft configured to rotate in a first direction in an unlock mode and a
second, opposite direction in a lock mode; and a rotationally selectable fock
apparatus disposed circumferentially between the housing and the driveshatt, the
apparatus comprising: an outer element having a plurality of locking pins, each
tocking pin radially spring loaded to force the locking pin below contact with the
splines during the unlock mode; and an inner element substantially encircled by
the outer element and coupled to the driveshaft, the inner element comprising a
plurality of engagement areas that force the plurality of locking pins to engage a
respective spline in response to the lock mode.

{0054} In Example 17, the subject matter of Example 16 can further include a
plurality of release areas alternating with the plurality of engagement areas.
{6035]  In Example 18, the subject matter of Examples 16-17 can further
include wherein each engagement area further comprises a lock area wherein the
plurality of release areas have a lower level relative to the lock area.

{0056} In Example 19, the subject matter of Examples 16-18 can further
include wherein each locking pin is radially spring loaded to force the locking
pin inward towards the driveshaft.

{0057} In Example 20, the subject matter of Examples 16-19 can further
include wherein each engagement area comprises a lock push surface that
contacts a respective locking pin in the lock mode to transfer the torque to the
locking pin such that the locking pin transfers the torque to its respective spline.
{6058} Although specific embodiments have been illustrated and described
herein, it will be appreciated by those of ordinary skill in the art that any

arrangement that is calculated to achieve the same purpose may be substituted
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for the specific embodiments shown. Various embodiments use permutations
and/or combinations of embodiments described herein. It is to be understood that
the above description is intended to be illustrative, and not restrictive, and that
the phraseology or terminology employed herein 1s for the purpose of
description. Combinations of the above embodiments and other embodiments

will be apparent to those of skill in the art upon studying the above description.
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Claims

What is claimed is:

I. A rotationally selectable lock apparatus comprising:
an outer element having a plurality of locking pins radially spring loaded
to extend and retract through the outer element; and
an inner element substantially encircled by the outer element and
coupleable to a driveshaft, the tuner element contigured to cause
the plurality of locking pins to retract through the cuter element in
response to the driveshaft rotating in a first direction and extend
through the outer element to engage a housing in response to the
driveshaft rotating in a second direction, opposite to the first
direction.
2. The rotationally selectable lock apparatus of claim 1, wherein the 1nner
element further comprises a bearing race that is operational in response to the

driveshaft rotating in the first direction.

3. The rotationally selectable tock apparatus of claim 1, wherein the oner
element further comprises a plurality of engagement areas and a plurality of
release areas, each release area bordered by adjacent engagement areas, wherein
each release area is configured to enable a respective locking pin of the plurality
of locking pins to retract through the outer element in response to the driveshatt
rotating in the first direction and each engagement area is configured to push a
respective locking pin through the outer element to engage the housing in

response 1o the driveshatt rotating in the second direction.
4. The rotationally selectable tock apparatus of claim 3, wherein each

radially spring loaded locking pin is forced into the release area by the radial

spring force.

1z
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5. The rotationally selectable lock apparatus of claim 3, wherein each
engagement area Comprises:
a ramp adjacent to a respective release area of the plurality of release
areas, the ramp having a lower end and an upper end,;
a lock area having a first level wherein the first level 1s lower thao a level
of the upper end of the ramp such that a lock push surface is

formed at the interface of the ramp to the lock area.

6. The rotationally selectable lock apparatus of claim 5, wherein each lock
area 1s adjacent to a second respective release area on an opposite side of the

engagement area from the respective release area.

7. The rotationally selectable lock apparatus of claim 3, wherein a quantity
of the plurality of engagement areas is the same as a guantity of the plurality of

locking pins.

8. The rotationally selectable lock apparatus of claim 3, wherein each
focking pin corresponds with a respective engagement area in a lock mode in

response to the driveshatt rotating in the second direction.

9. The rotationally selectable lock apparatus of claim 3, wherein each
focking pin corresponds with a respective release area in an unlock mode in

response to the driveshatt rotating in the first direction.

10, The rotationally selectable lock apparatus of claim 1, wherein the
housing comprises a plurality of splines extending longitudinally through the
housing, the plurality of locking pins are configured to contact a corresponding
spline when the driveshaft rotates in the second direction such that torque from

the drive shaft is transferred to the housing.

13
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it A method for drilling a borehole, the method comprising:
applying a first torque to a driveshatt to rotate the driveshatt in a first
direction within a housing to activate an unlock mode; and
applying a second torque to the driveshaft to rotate the driveshaftin a
second direction, opposite from the first direction, to active a lock
mode wherein a plurality of locking pins are extended from the
driveshatt to engage the housing and transfer at least a portion of

the second torgue to the housing,

12, The method of claim 11, wherein applying the applying the second
torgue comprises applying the second torgue when the housing 1s substantially

immobile within the borehole.

3. The method of claim 12, further comprising applying the first torque
after the second torque when the housing is no fonger substantially immobile

within the borehole.

t4. The method of claim 11, wherein, during the lock mode, the plurality of
locking pins transfers at least the portion of the second torgue to a plurality of

sphines coupled to an inner surface of the housing.

IS, The method of claim 11, further corprising applying the first torque to

the driveshatt to rotate a driil bit coupled to the driveshaft.

16. A drilling system comprising:
a drillstring coupled to a motor or a rotation table that are contigured to
provide a torque to the drillstring;
a driveshaft coupled between the drilistring and a drill bit to transter the
torque to the drill bit, the driveshaft configured to rotate axially
within a housing comprising a plurality of splines extending

longitudinally through the housing, the driveshaft contigured to

14
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rotate in a first direction in an unlock mode and a second,
opposite direction in a lock mode; and
a rotationally selectable lock apparatus disposed circumferentially

between the housing and the driveshaft, the apparatus comprising:

an outer element having a plurality of locking pins, each locking
pin radially spring loaded to force the locking pin below
contact with the splines during the unlock mode; and

an inner element substantially encircled by the cuter element and
coupled to the driveshaft, the inner element corprising a
plurality of engagement areas that force the plurality of
locking pins to engage a respective spline in response to

the lock mode.

17. The drilling system of claim 16, further comprising a phurality of release

areas alternating with the plurality of engagement areas.

18.  The drilling system: of claim 17, wherein each engagement area further
comprises a lock area wherein the plurality of release areas have a lower level

relative to the lock area.

19. The drilling system of claim 16, wherein each locking pin is radially

spring toaded to force the locking pin inward towards the driveshatt.

20.  The drilling system of claim 16, wherein each engagement area
comprises a lock push surface that contacts a respective locking pin in the lock
mode to transfer the torque to the locking pin such that the locking pin transfers

the torque fo its respective spline.
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