THEFT- DETERRENCE DEVI CE CROSS REFERENCE TO RELATED
APPL|I CATI ON [ 0001] This application clainms priority to
wQ2@®9/0Poe/i si onal Patent Application No. 60/ 95BCRPB2008/052747
entitled "THEFT- DETERRENCE DEVI CE", filed on July 12,
2007, which is herein incorporated by reference inits

entirety. FIELD OF THE | NVENTI ON [ 0002] The present
invention relates generally to a theft-deterrence
device. In accordance with one enbodi nent, the present
i nvention provides a theft-deterrence device for use
in the oil-and-gas industry. BACKGROUND [ 0003] This
section is intendBdEFO-DBETERRAKNCEHREYHKEer to vari ous
aspects of art that nmay be related to various aspects
of the present invention, which are described and/or
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device for use in the oil-and-gas industry.

BACKGROUND

[0003] This section is intended to introduce the reader to various aspects of art that
may be related to various aspects of the present invention, which are described and/or
claimed below. This discussion is believed to be helpful in providing the reader with
background information to facilitate a better understanding of the various aspects of the
present invention. Accordingly, it should be understood that these statements are to be
read in this light, and not as admissions of prior art.

[0004] As will be appreciated, oil and natural gas have a profound effect on modern
economies and societies. Indeed, devices and systems that depend on oil and natural
gas are ubiquitous. For instance, oil and natural gas are used for fuel in a wide variety
of vehicles, such as cars, airplanes, boats, and the like. Further, oil and natural gas are
frequently used to heat homes during winter, to generate electricity, and to manufacture

an astonishing array of everyday products.

[0005] In order to meet the demand for such natural resources, companies often

invest significant amounts of time and money in searching for and extracting oil, natural



[0005] In order to neet the demand for such natural
resources, conpanies often invest significant anmounts
w@Roowioom1and noney in searching for and extrackPCTEgB2008/052747

nat ur al gas, and ot her subterranean resources fromthe

earth. Particularly, once a desired resource is

di scovered bel ow the surface of the earth, drilling

and production systens are often enployed to access

and extract the resource. These systens nay be | ocated
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desired resource. Further, such devices nmay be | ocated
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of the present invention relate to a fastening
mechani smthat includes theft-deterrence features. For
| e, one such enbodi nent provides a nut-and-bolt
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[0007] Certain aspects commensurate in scope with the originally claimed invention
are set forth below. It should be understood that these aspects are presented merely to
provide the reader with a brief summary of certain forms the invention might take and
that these aspects are not intended to limit the scope of the invention. Indeed, the

invention may encompass a variety of aspects that may not be set forth below.

[0008] Certain embodiments of the present invention relate to a fastening
mechanism that includes theft-deterrence features. For example, one such
embodiment provides a nut-and-bolt assembly that includes an extended bolt and a
standard the hexagonal nut. To deter theft, the exemplary assembly includes an outer
sleeve that is disposed about the nut and extended bolt, and that is free to rotate.
Resultantly, the sleeve prevents the application of torque to the nut and also protects
against shearing of the extended stud. The exemplary assembly also includes a
tamper-resistant screw extending through the stud and cooperative with a retaining ring,

to prevent removal of the outer sleeve.



standard the hexagonal nut. To deter theft, the
exenpl ary assenbly includes an outer sleeve that is
waele®pos®es about the nut and extended bolt, andP@TTEB20088052747
free to rotate. Resultantly, the sleeve prevents the
application of torque to the nut and al so protects
agai nst shearing of the extended stud. The exenpl ary
assenbly al so includes a tanper-resistant screw
extendi ng through the stud and cooperative with a
retaining ring, to prevent renoval of the outer
sl eeve. [ 0009] Various refinenments of the features
[0009]0t e‘darziadum/rfefinameaxs ot thierfeahajras; noted aborar may £ xiss irer:etlation to
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individually or in any conbination. For instance,
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features, aspects, and advantages of the present
invention will becone better understood when the
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throughout the drawings, wherein:

[0011] FIG. 1 is a front elevational view of a wellhead assembly having a number of
unprotected bolt assemblies as found in conventional usage; and

[0012] FIG. 2 is a partial cross-sectional view of a bolt assembly incorporating theft-

deterrence features, in accordance with one embodiment of the present invention.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0013] One or more specific embodiments of the present invention will be described
below. In an effort to provide a concise description of these embodiments, all features
of an actual implementation may not be described in the specification. It should be
appreciated that in the development of any such actual implementation, as in any
engineering or design project, numerous implementation-specific decisions must be
made to achieve the developers’ specific goals, such as compliance with system-related

and business-related constraints, which may vary from one implementation to another.



features, in accordance with one enbodi nent of the
present invention. DETAILED DESCRI PTI ON OF SPECI FI C
WEMBOINWENTS [ 0013] One or nore specific enbodPCEm2808052747
the present invention will be described below. In an
effort to provide a concise description of these
enbodi nents, all features of an actual inplenentation
may not be described in the specification. It should
be appreciated that in the devel opnment of any such
actual inplenmentation, as in any engi neering or design
proj ect, numerous inplenentation-specific decisions
Morewmt ittsdontztiee appmdiﬂteddehatrmjcﬁea/ddwrpepmenspfémmfr'night be complex
such conpl i anc stemrel
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appreci ated that such a devel opnent effort m ght be
disclaspii®l ex and time consumi ng, but woul d neverthel ess be
a routine undertaking of design, fabrication, and
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the cOmBBnéMs, conveni ence, but does not require any
particul ar orientation of the conponents. [0015]
Turning now to the present figures, a conventional
[0015]e| | Feraingarew id e pEsest figwesdagonventianal welllread assembly 10 is

provie LR Do LR R g S 1 i TR B8R £ Elprea o o

surfat@ehsidgs 42 Todethéanasashblg 1X0also includes a production casing 16,
which may be suspended within the casing head 12 and the surface casing 14 via a
casing hanger. It will be appreciated that a variety of additional components may be

coupled to the casing head 12 to facilitate production from a subterranean well.

[0016] Forinstance, in one embodiment, a tubing head or spool 20 is coupled to the
casing head 12. In the presently illustrated embodiment, the tubing spool 20 is coupled
to the casing head 12 via a union nut 22, which is threaded onto the casing head 12 via
complementary threaded surfaces. Of course, it will be appreciated that wellhead
members, such as the tubing spool 20, may be coupled to the casing head 12 in any
suitable manner, including through the use of various other connectors, collars, or the
like. In one embodiment, the tubing spool 20 may be adapted to receive an extended
portion of the casing hanger 18, for example.

[0017] A valve assembly 30 is coupled to the exemplary tubing spool 20 and may
serve various purposes, including releasing pressure from an internal bore of the tubing

spool 20, for instance. The exemplary tubing spool 20 also includes a flange 40 having



whi ch may be suspended within the casing head 12 and
the surface casing 14 via a casing hanger. It will be
wappreeioat ed that a variety of additional conpPCEIB2808/052747
may be coupled to the casing head 12 to facilitate
production froma subterranean well. [0016] For
i nstance, in one enbodi nent, a tubing head or spool 20
is coupled to the casing head 12. In the presently
illustrated enbodi nent, the tubing spool 20 is coupled
to the casing head 12 via a union nut 22, which is
threaded onto the casing head 12 via conpl enentary
a plutatityeefdadusting apesure€X58ciouasidtaté touplirng bdfevamuseminapatents or
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connectors, collars, or the like. In one enbodi nent,
head 2Rearetpiuptedsisowie anothay vieea pusdlite of bolt assenbiesif0, each having a

ot 7Z 78 Eeelb oPfh Sl 5 487 MR i ARt ctE ApBnel R ffgreover

the ChHBings 58660 i2Anar@defly SEVAIfcY RteRVANBEILEAs @Re another using a
i ncluding rel easi ng pressure froman internal bore
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such as additional valves or a "Christnmas tree,"

bolt 7(4i-.e., el ement 60) to the tubing spool 20. The val ve
assenbly 30, the Christnmas tree 60, and the tubing
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remodalV ard effecthtedls, 1S srsmbiapy délice WU iBBludagaintbutbNsibdde 82 that
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nut 72. Advantageously, the sleeve 82 also protects against shearing of the bolt 74 to

which the nut 72 is attached. The sleeve 82 may be formed of any suitable material,
such as a robust composite or a metallic alloy, for example. Moreover, the sleeve 82
may have any number of suitable shapes, but a tubular shape works well to prevent the

application of torque.

[0019] To prevent removal of the sleeve 82, the exemplary device 80 includes a
locking mechanism 84. For example, the locking mechanism 84, as presently
illustrated, includes a retaining ring, which is in the embodiment a threaded ring 86,
mounted to a portion of the bolt 74 extending above the nut 72 (i.e., an extended portion
88). This threaded ring 86 has an outer diameter that is slightly larger than the nut 72
and cooperates with a shoulder 90 on the interior of the sleeve 82 to prevent the
sleeve’s removal. Advantageously, the illustrated sleeve 82 extends to surround the
threaded ring 86, to protect the ring 86 and the extended portion 88 of the bolt 74 from



bolt 74. [0018] FIG 2 illustrates an exenplary
enbodi nent of a theft-deterrence device 80 in
waewondance with one exenplary enbodi ment of tPEI/1B2008/052747
present invention. Specifically, the exenplary device
prevents the application of torque to the nut, thus
preventing its renoval. To effectuate this, the
exenpl ary device 80 includes an outer sleeve 82 that
surrounds the nut 72 but does not engage with the nut
72. Resultantly, if any torque is applied to the
sl eeve 82, the sleeve sinply rotates and no torque is
sheam'mgarielf mstam:et dMoteevautth@ 2leeid\Bihtlag eooielcis agdiesttheapplication of
ﬁﬁ ®H§ tects agai nst shearing of the bolt 74 to
torqui e Fﬂ ut 72 is attached. The sleeve 82 may be
fornmed of any suitable material, such as a robust
[0020]0”pﬂ$é bﬁemgla@ m%tkﬂid inechhhiehh 83 AlsoaKaBLS a RIiSiAYYin 92 which
the sl eeve have any nunber of suitable shapes,
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mechani sm 84, as presently illustrated, includes a
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ring protect the ring 86 and the ext ended
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againeXeimbéing. | Peikirogesgeehsuttiomo8Zanl codpengieudies aavindow 98 in the
retaining pin_92 which

sleeve 82 for acCess. Thus, the pin 92 can only be accessed if the window 98 is aligned

with the recessed portion 96. For added security, a lockable access panel may cover

the window 98.

[0022] Although the above embodiments are described in relation to a theft-
deterrence device disposed about the nut of a bolt assembly, the present invention is
equally applicable to protection of the head of bolt, or any other surface to which torque
is applied for assembly or removal. In fact, the present invention affords benefits to any
number of situations in which it is desirable to selectively prevent the application of
torque to a given structure. The present invention may be applied to any of the bolt
assemblies illustrated in FIG. 1, to deter the theft of the illustrated components.

[0023] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in the
drawings and have been described in detail herein. However, it should be understood
that the invention is not intended to be limited to the particular forms disclosed. Rather,



engages with the extended portion 88. For exanple, the
pin 92 can be inserted through a drilled hole 93 in
W@ b@opsvended portion 88. This retaining pin 92CT/IB2008/052747

prevents the renoval of the threaded ring 86 and, as
such, also prevents renoval of the nut 72. As
illustrated, the retaining pin 92 is a
tanper-resistant screw with a head profile 94 that
requires a special tool for renoval. The retaining pin
92, in accordance with other enbodi nents, may include
ot her features that prevent its renoval. For exanple,

the invhetioretsaorcaver all mndtﬁfiammnsoeqeiwaleetsgviahti eﬂtelrmik@d falling within the

.. cotter n. that e tends th th :
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appropriate key. [0021] As further theft-deterrence
features, the exenplary threaded ring 86 includes a
recessed portion 96 in which the head of the pin 92
resi des, thus shielding the head agai nst tanpering.
This recessed portion 96 can cooperate with a w ndow
98 in the sleeve 82 for access. Thus, the pin 92 can
only be accessed if the wndow 98 is aligned with the
recessed portion 96. For added security, a |ockable
access panel may cover the w ndow 98. [0022] Although
t he above enbodi nents are described in relation to a
theftdeterrence device di sposed about the nut of a
bolt assenbly, the present invention is equally
applicable to protection of the head of bolt, or any
ot her surface to which torque is applied for assenbly
or renmoval. In fact, the present invention affords
benefits to any nunber of situations in which it is
desirable to selectively prevent the application of
torque to a given structure. The present invention may
be applied to any of the bolt assenblies illustrated
in FIG 1, to deter the theft of the illustrated
conponents. [0023] Wile the invention may be
susceptible to various nodifications and



alternative fornms, specific enbodi nents have been
shown by way of exanple in the draw ngs and have been
wale®enitdeed in detail herein. However, it shoul BCDHEB2008/052747

understood that the invention is not intended to be

limted to the particular forns disclosed. Rather,the

invention is to cover all nodifications, equivalents,

and alternatives falling within the spirit and scope

of the invention as defined by the foll ow ng appended

clainms. CLAIMS: 1. A theft-deterrence device,

conprising: a sleeve surrounding a torque-application
CLAIS:face of a bolt assenbly, wherein the sleeve has a

shoul der | ocated on an interior surface and wherein

the sleeve is free to rotate with respect to the

torque-application surface; a retaining ring disposed

above AHBSHHIUSECRGHPPHEE GHNRIUSIPGce and configured to

aREHRL Srfbiihing B BRI f5icaof Bhita BRabtscombly, wherein the
sleevextasralsholldeulgbatedoar an dfitetibesirtdde arss emislgin théeleeva is free to

retainin in inclu e%.a t afper-resi stant feature.
e a

th
rOtatezWﬁ'?ﬁ%S%eéiFi rAAPRPICAIRRT I he bolt assenbly is

dibSBRS8Ag AMgAsHbdeNEbo\daheRbRAKCAD QIR a8EHISBFBBE and-configured to
The devi Ce of claim 1, wherein the tanper-resistant

coop¢rade with thespoiices taraiaiacdarcaxitl pesiten obthesleevainaed wi t h

a_key.rather than, a standard topl. .. .4 . The deyjce of .

craptatino i it Ehe® BR s BRion byl ASueRtl Windrein he
retairfi®TPRY in6IBIUBS antinfdrevsistant fedtheS.t - det errence devi ce,

conprising: a freely-rotatable sleeve disposed about a

torque-application surface of a bolt assenbly and an

ext endqHeRRAdOSF @hint hewRetdin aRsBHPh¥sdhBly iy didhdsaBdean oil-
the torqueapplication surface, wherein thé sleeve

and-gasngrodgesorneguipuiedér on an interior portion

3. The device of claim 1, wherein the tamper-resistant feature comprises a
head configured to be removed with a key rather than a standard tool.

4. The device of claim 1, wherein the retaining pin comprises a tamper-

resistant screw.

5. A theft-deterrence device, comprising:

a freely-rotatable sleeve disposed about a torque-application surface of a bolt
assembly and an extended portion of the bolt assembly protruding above the torque-
application surface, wherein the sleeve comprises a shoulder on an interior portion
approximately where the extended portion protrudes above the torque-application
surface;

a retaining ring that cooperates with the shoulder to block removal of the freely-
rotatable sleeve; and

a retaining pin that engages with the retaining ring and that extends through the
extended portion of the bolt assembly to secure the retaining ring with respect to the
bolt assembly, wherein the pin includes a tamper-resistant feature.

8



approxi mately where the extended portion protrudes
above the torque-application surface; a retaining ring
w0 baw/oevoper ates with the shoul der to bl ock reP@I/EB20e8052747
the freelyrotatable sleeve; and a retaining pin that
engages with the retaining ring and that extends
t hrough the extended portion of the bolt assenbly to
secure the retaining ring with respect to the bolt
assenbly, wherein the pin includes a tanper-resistant
feature. 6. The device of claim5, wherein the
retaining ring includes a recessed portion configured
t 6. r ecd@heaavite ofatlaimbngherain the refhiaindenn g mchfdesl aranessed
.5, \Mg.er eié; t he sl eLEve {ncl udes a wi ndow. 8. The device
portiogfk CNgURR 10 IEGRIE I8P G N@OULDbI e panel covering the
w ndow. 9. A theft-deterrence device, conprising: a
sLeeve_configured to pe di sposed about nut secured
S8, e e ShcriEyD: hataTodsonds dks # MM ove
Is not transferable to the nut; a retaining ring
configured to couple to the bolt and retain an axi al ,
p8si t i dResteaeeOlstiaigy é; CRARMEing & Iarkatlg AsNR! evdraringUpevindow.
to be inserted through the bolt and the retaining ring
to secure the retaining ring rotationally with respect
t 8- t he Abeft-deferrenerdendoe.ceorBprigiNgi m 9, wherein the

Z'aes?é( & §m{du$&§ to B8 diis{bto‘ééb%rboﬁt‘ﬁfrﬁﬁ%eE N8 Poolt, wherein
ranet er Targe enough to recerve therétainrng ri'ng
appliodtioni of tarquel tortre efecvisds siberursiesdtsie o seonliger | ocat ed

on the interior surface an(fl co fig%red to coo erilgje .
wRtRIGHBg rEgL1IYred ICAP!e & HienPRhandkgtaln iﬁ@?( ppsition of the
sleevBi affe sl eeve.
a retaining pin configured to be inserted through the bolt and the retaining ring to

secure the retaining ring rotationally with respect to the bolt.

10.  The device of claim 9, wherein the sleeve comprises:

an interior surface having a diameter large enough to receive the retaining ring
within a volume of the sleeve; and

a shoulder located on the interior surface and configured to cooperate with the
retaining ring to retain the axial position of the sleeve.

11.  The device of claim 9, wherein the sleeve comprises a window configured
to enable access to the retaining pin.

12.  The device of claim 11, comprising a lockable panel covering the window.

13. A mineral extraction system, comprising:
a bolt assembly comprising a bolt and a nut; and
a theft-deterrence device, comprising:
a sleeve surrounding the nut, wherein the sleeve is free to rotate with

respect to the nut;



11. The device of claim9, wherein the sleeve
conprises a w ndow configured to enable access to the
WO eaoafooriong pin. 12. The device of claim1l, coPgI/IBARYS2747
a | ockabl e panel covering the wi ndow. 13. A m neral
extraction system conprising: a bolt assenbly
conprising a bolt and a nut; and a theft-deterrence
devi ce, conprising: a sleeve surroundi ng the nut,
wherein the sleeve is free to rotate with respect to
the nut;a threaded ring configured to secure the
sl eeve around the nut by threading onto a portion of
t he bohttheadeddingcaXigalréy tdhegamd th@elewe;araulukj the nut by

o e e 5] SACEe el ORI ™
t anper arefdisihgMHin tRAKE ISR N B thRddBRSsfy and the extended
unaut hori zed Fenoval of the retaining pin. 14 . The

portiafi efghalbodxandct i on system of claim 13, wherein the

hoad pPoniearoRap el ieC DS el BidlinBdba removal o

the reﬁammbap.d tool for renpval. 15. The m neral extraction
system of claim 13, wherein the tanper-resistant
feature conprises a window in the sleeve which enabl es

aggess The rﬁiﬁb}’al%&@ra@ﬂéh 8 steRfoff @hi ABN@hBIIN Be BMper-resistant
gi ven tine. . The mineral extraction system of claim

featuregcompeses a reua@lw pialdean prafile thedpedwess akersassethan a standard

' configured to receive a head of the retaining
tool f@ﬁo@ﬁé}%l The m neral extraction system of claim 16,

wherei n the sl eeve conprises
15.  The mineral extraction system of claim 13, wherein the tamper-resistant
feature comprises a window in the sleeve which enables access to only one end of the

retaining pin at any given time.

16.  The mineral extraction system of claim 13, wherein the threaded ring

comprises a recessed portion configured to receive a head of the retaining pin.

17.  The mineral extraction system of claim 16, wherein the sleeve comprises
a window configured to align with the recessed portion to enable access to the retaining

pin therethrough.
18.  The mineral extraction system of claim 13, comprising a Christmas tree.

19. A method for deterring theft of mineral extraction system components, the
method comprising:

placing a sleeve around a nut secured to a bolt;

threading a retaining ring onto an extended portion of the bolt until the retaining
ring is disposed within the sleeve; and

inserting a retaining pin through a window in the sleeve, an opening in the

retaining ring, and a hole in the bolt.
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a w ndow configured to align with the recessed portion
to enabl e access to the retaining pin therethrough.
wWa009/0b16m neral extracti on system of cl ai m 13PCT/1B2008/052747

conprising a Christmas tree. 19. A nmethod for

deterring theft of mneral extraction system

conponents, the nethod conprising: placing a sleeve

around a nut secured to a bolt; threading a retaining

ring onto an extended portion of the bolt until the

retaining ring is disposed wthin the sleeve; and

inserting a retaining pin through a window in the

sQéeveTharmemedioig:Iaim thevinerea applgingitogueandha skedve does not

t he b%It 0. The method of claim 19, wherein

applyéﬁfﬂ%ﬁ RfNE (ﬂusue to the sleeve does not apply torque to

the nut. 2 1. The nethod of claim 19, wherein applying

rque 0 th s/ e does not torque to th
fai nill iR
ThE MEtied GRa LS MASIEN SPNaHALS, (odahslaeyeiipes not
r the window to bl ock access to
applytstﬁgdt[éet{bglhglrﬁga'}gb%‘i’llﬁﬁér et hrough. 23. The net hod of

claim19, conprising: aligning the window with the

opgni ”Qhﬁa}ﬂgthba'ﬁf‘é i ‘?é‘ecorn%r?élﬁb B8ciMry 4phA8I BveftHe window to

rat her standard i
block access to the retaining pin therethrough.

23.  The method of claim 19, comprising:
aligning the window with the opening; and

removing the retaining pin using a key rather than a standard tool.
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