1 DRIVE SLEEVE AND SEALING MECHANISM FOR NON-RISING STEM GATE VALVE CROSS
REFERENCE TO RELATED APPLICATION [0001]This application claims priority to U.S. Provisional
Patent AppIN&BIIM80BT/1 49,978, entitled "Drive Sleeve and Sealing MePERERAFLYIHIIRISing
Stem Gate Valve", filed on February 4, 2009, which is herein incorporated by reference in its entirety.
BACKGROUND [0002]This section is intended to iftroduce 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

it o b AR L RS SRR BRI SERR  ot

[0003]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, OllGROSSIREFERENCEISEO RELUASTEDAPEE IGAHEI®NT vehicles, such as cars, airplanes,
boats, and the like. Further, oil and natural gas are frequently used to heat homes during winter, to
generate elgooily, antitoapglivaftaiucamnsastioniyhio dJsstayrolieleridRytprodygiication

No. 61/1 49,978, entitled "Drive Sleeve and Sealing Mechanism for Non-Rising

Stem Gate Valve", filed on February 4, 2009, which is herein incorporated by

reference in its entirety.

BACKGROUND

[0002] 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.

[0003] 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.

[0004] 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 gas, and other subterranean resources from the earth.
Particularly, once a desired resource is discovered below the surface of the earth,
drilling and production systems are often employed to access and extract the

resource. These systems may be located onshore or offshore depending on the



[0004]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 gas, and other subterranean
resources i@ IBWOM7 Particularly, once a desired resource is discovereRIASNIRE2982face of the
earth, drilling and production systems are often employed to access and extract the resource. These
systems may be located onshore or offshore depemling on the 2 location of a desired resource. Once
the natural resource is extracted, it is generally transported to processing locations, such as refineries.
The transportation of these resources is accomplished through a system of pipelines, which are

controlled tHRSGYAN SFfia HER)isES 6504IGRs IORSfe St AHERE FERRINES tsrBURTEE tHE iSystem.

[0005]Such gghi@aligrraysipinednayprsdusarypeliaase @il HanspstriéonTgiguctures to transport the
resource from a source, e.d., a well, to a destination such as further transgortati?n,systems or storage

facilities. SULRASRRIRRAN P LIS S HFRQLrERiShAtrartabEbsd Piaidina pYstam & RiRFEISSegulation,
safety devicesjonhich coayrdletldervadyesaactisatpiss sehaivesabdadectvditectneuipnintSuch devices
may be cong‘(‘;ére to relieve pressure or shut off flow of the resource if a high pressure condition is
detected. BRIEF Elgc(,?l?% P OF THE DRAWINGS [0006]Various features, aspects, and

advantages @b Pressny iyeafipnud heramedetier yadsrsined whe the llowing draied

description is read with reference to thé accompanying figures in which like characters represent like
parts througbfeugtuiestitfu tanspedriia: resource from a source, e.g., a well, to a destination

such as further transportation systems or storage facilities. Such pipelines or
other transportation structures may include pressure control, regulation, safety
devices, which may include valves, actuators, sensors, and electronic circuitry.
Such devices may be configured to relieve pressure or shut off flow of the

resource if a high pressure condition is detected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like

parts throughout the figures, wherein:

[0007] FIG. 1is a front view of a non-rising stem gate valve in accordance

with an embodiment of the present invention;

[0008] FIG. 2 is a cross-section of the non-rising stem gate valve of FIG. 1 in

a closed position in accordance with an embodiment of the present invention;

[0009] FIG. 3 is a cross-section of the non-rising stem gate valve of FIG. 1 in

an open position in accordance with an embodiment of the present invention;

[0010] FIG. 4 is a close-up of a drive sleeve of the non-rising stem gate valve

of FIG. 1 in accordance with an embodiment of the present invention; and

[001 1] FIG. 5 is a mineral extraction system using a non-rising stem gate

valve in accordance with an embodiment of the present invention.



[0007]FIG. 1 is a front view of a non-rising stem gate valve in accordance with an embodiment of the
present invention; [0008]FIG. 2 is a cross-section of the non-rising stem gate valve of FIG. 1 in a
closed positthf 21889878 ance with an embodiment of the present invention PlODUSHOIG028833,
cross-section of the non-rising stem gate valve of FIG. 1 in an open position in accordance with an
embodiment of the present invention; [0010]FIG. 4 s a close-up of a drive sleeve of the non-rising
stem gate valve of FIG. 1 in accordance with an embodiment of the present invention; and [001 1]FIG.

5 is a mineral extraction system usin%a non-risin%stem ate valve in accordance with an embodiment
of the prese%ﬁ%hﬁ@np SCRIPTION OF SPECIFIC EMBODIMENTS

[0012] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary 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.
Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit

of this disclosure.

[0013] One type of valve referred in a mineral extraction system may be
referred to as a gate valve. A gate valve includes a gate that may be moved
between an open position to allow fluid flow through the valve, and a closed
position to block fluid flowing through the valve. The gate valve may include a
stem to enable movement of the gate, either through movement of the stem
(rising stem gate valve) or movement of the gate along the stem (non-rising stem
gate valve). The non-rising stem gate valve may offer some advantages over a
rising stem gate valve, such as reduced dimensional profile and reduced input
torque. However, in some systems using a non-rising stem gate valve, the non-
rising stem may be exposed to fluid flowing through the valve. Such fluid may be
corrosive and/or abrasive, and may include abrasive materials that result in
increased wear of the gate valve. Such abrasion may eventually may interfere
with operation of the gate valve and damage the non-rising stem, the gate, or the

connection between the non-rising stem and the gate.

[0014] Embodiments of the present invention include a non-rising stem gate
valve having a drive sleeve to isolate a moveable connection between the valve

stem and the drive sleeve from fluid in the valve. The drive sleeve is coupled to



3 DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS [0012]One or more specific
embodiments of the present invention will be described below. These described embodiments are only
exemplary oVth@p@8eTinvention. Additionally, in an effort to provide a coREEVSRIGBMRIE of these
exemplary 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, 3N \RuSpifo AN S ARSI VRIS RiRBiIBRAY Ba Jive RSt 8T e ifEHe BI§BE appreciated

that such a deygjapgeriefiormaighhbgsrmpiepss HRedensuBiRanaut THUbARYETgreless be a
routine undertakingBof design, fabrication, and manufacture for those of ordijnary skill having the benefit

of this discldSETOISINEIBLEAANE UIKFSIPRYE MR RE RGPS LM AL YE referred to

as a gate valven\vgate. valve dhivkide:acg agytiadlndayhsealpie dobaiveett ao sgenhrosition to allow
fluid flow throu[?h the vag\{ é%r#\j/ asqlé)esv%dfpoorﬁltlon to blo.%kt fluid Tlowm thrggglt} the I\/aI e. The gate

valve may inciide 3'St8m 1o ENabIE TROvement E)efst%uer%éte,h gi%ae\feihrguﬁ'h mov'eorﬂaeI 'of the stem

(rising stem gjae walyejeocontmek menlubfitian i &iey alardyyttigns tebritaoh)-asic gsudnergatericahte). The
non-rising s gate val offer a t ransing.s I h as reduced
dimensionf;llt%rf‘%fiI%I‘Sa%%y(f?}lqg?e)édB |§Eslﬁ)t% go%edﬁ?ﬁ%%%%@?ﬁ%f%g%éﬁé%eﬁ@ﬁ%yg %gg?ﬁsgmg stem gate
valve, the néterisinthstetamaipbéneiistesedhamiier flovatryriiheughribentap/doate fanid ady be

corrosive aneaE’éeﬁiﬂauﬁH& RaVelneiidsrahiasive matgrials that result in increased wear of the gate

valve. Such abrasion may eventually may interfere with operation of the gate valve and damage the
non-rising st se gatRs Of e GRIMeRERNOPaIWERN iy NMBnigae skave atHBAdA drive

[0014]Embodiments of the present invention include a non-rising stem gate valve having a drive

sleeve to isdI5RVE MAREIMENGHMELBA BERRMEAE OLIDE BIERPENIT YRR R ve RIER from fluid in the

valve. The disiegsteeiedateouied 10 Mabattiing: valshgatand 2hsvuplee ssemapnablbpgésnovement of
the drive sle$ e.along the sten;)tchm?vefe %%Le an§ open and close the, valve. The1 onnection
between the a\ﬂ?eodh SLAPIRSN e Liell’ a? o BiLrds ﬁ&%nérﬁi}%%t‘?ﬁqth valve. The drive

sleeve may (aHodefersshliogsanspeafippktensiéra) et wppier eppenfibeiciiveé tledwmnfretmpressure in the
valve body. fdifignally, ihe siem max beconied i alisieank (et & (i lRrigany and another
lubricant (e.g., grease) may%e dlsp(?sed In the cavity define y ghe drive sleeve and the stem. The
stem may intkusleca divdimbdreiovallthe tranfivonizsing Gochabiéstoctaicbonfdhensteravitd turing movement
of the drive Q@tﬁé{f‘e the valve 10 between open and closed positions. The handwheel 20

may be operated by a human operator or may be automatically operated by a

hydraulic or electric drive system. In other embodiments, the actuation

mechanism of the valve 10 may include a hydraulic and/or electric actuator

instead of the handwheel 20.

[0016] The valve 10 includes an inlet passage 22 and an outlet passage 24
to provide connection to piping or other components. For example, the valve 10
may be placed between an upstream pipe 26 transporting a fluid from a source
and a downstream pipe 28 transporting the fluid to downstream equipment. In
such an embodiment, the valve 10 may be used in an on/off manner to allow or
block flow from the upstream pipe 26 through the valve 10 and into the
downstream pipe 28. In other embodiments, the valve 10 may be used to

regulate (e.g., choke) flow from the upstream pipe into the downstream pipe 28.



[0015]FIG. 1 is a front view of a non-rising stem gate valve 10 having a drive sleeve in accordance
with an embodiment of the present invention. The non-rising stem gate valve 10 may include a valve
body 12 colpfea0id/8%0&e bonnet 14 via one or more bolts 16. The valve REFEFZNANIAB2Z non-rising
stem 18 (also referred to as a shaft) extending out of the upper portion of the bonnet 14. The stem 18
may be coupled to a handwheel 20 extending fromghe bonnet 14. As seen further below, the
handwheel 20 enables rotation of the stem 18 to actuate the valve 10 between open and closed
positions. The handwheel 20 may be operated bﬁHa human operator or may be automatically operated

by a hydraul0dr blectlicSame SRt s SinEiccinisb fanigdhirediingtisivmdaisarielisdne valve 10
may includet@ Ay dvaiic aame elrsine agitatos insteatheviled arivgherly2@ gl 6] The valve 10
includes an inlet passage 22 and an qutlet passage 24 to provide connection to piping or other
component A5 W 15 CIREVERIE Rk 6 150 WHL ARLAS P l COBRPRERID e 2 PR porting a
fluid from a dourFeranchmpleysstreabrgype 28Iansgingingaihiadludetarivgnsivesansaaaipment. In such
an embodimsc?lnt the valve 1 maﬁo?]e sed #'n on/off m nner to allo%)r block flow f{]%rrgthe

Ve .

upstream pipe'% ﬂ%r%%ﬁ%ﬁe VANZ 10 9RE into rp]eer (a){/\\//%s re'gﬁ]spraé/ RGeS ecr)ﬁbodlments, the

valve 10 magthe psepettiesgbitedidd) Jarhege) ifimmnabnotheoupstseahii@palveolthe downstream pipe
28. 5[0017]In some embodiments, the fluid flowing through the valve (also referred to as "valve
lading") may ¥ Bbrashé&. &ds, Arasthrettigmehiag watvedtOdakesurlang dinetHer AfdteFalb that could

abrade interfiak CRMBRNERIS A G YAV d0sEPpEXABIPIR SUERAPERS RN JsiaghiBRy include

drilling muds, sand, silica, or any combination thereof Other valve ladings may be corrosive or have

other propeidferRiessiiduantgie ifietrichiethIHeERes Setaw. Bk ealse (00 1BFdesas o
cross-sectiogrQb thrapaveclld takrechlpheiinechripdnetes Fhatkiepiale thrivalverd prelosed

position in accordance with an embodiment of the present invention. As described further below, the

valve 10 incllliBSHIEECISIRR 38 Bkt IREYRaPLofRgon iRt #3813 #e VSN ing. The valve 10
includes thesséene 1) theydsygahesys 30band arslalogeasatde wietds\@esieage 3G&nvaylbsegenerally

tubular and concentric wjth t}-he tem 18. It shoyld f?e appreciated tha %e term "slab gate" refers to the
desion of S BF hi P bIHE: BRGNS nIEF Rl RSl PG ATt operate
according toothermetiminsentdesabimd|heeedifferent types of gates that operate according to

the mechanism described herein.

[0019] The gate 32 includes a port 34 that allows fluid flow through the valve
body 12 when the gate 32 is in the open position. The valve body 12 also
includes an inlet seat 36 and an outlet seat 38. Thus, by moving the gate 32
such that the port 34 is aligned with the inlet seat 36 and outlet seat 38, the valve
10 may be opened. Similarly, by moving the gate 32 such that the upper portion
of the gate 32 is disposed between the inlet seat 36 and outlet seat 38, the valve
10 may be closed. It should be appreciated that the valve 10 may be bi-
directional, and the terms "inlet" and "outlet" are used for ease of reference and
do not describe any specific directional limitation of the valve 10. For example,
the seats 36 and 28 may be either inlet or outlet seats respectively, and the

flanges 22 and 24 may also be either inlet or outlet flanges respectively.

[0020] The valve body 12 includes the inlet passage 22 and outlet passage 24,
and a chamber or body cavity 40 in fluid communication with the inlet passage 22
and outlet passage 24. As described, abrasive valve lading in the passages 22

and 24 and the chamber 40 may abrade internal components of the valve 10.



[0019]The gate 32 includes a port 34 that allows fluid flow through the valve body 12 when the gate 32
is in the open position. The valve body 12 also includes an inlet seat 36 and an outlet seat 38. Thus,
by moving tNOPRi8/82 & ch that the port 34 is aligned with the inlet seat 36F4HA ALY €WE2B8, the
valve 10 may be opened. Similarly, by moving the gate 32 such that the upper portion of the gate 32 is
disposed between the inlet seat 36 and outlet seat §8, the valve 10 may be closed. it should be
appreciated that the valve 10 may be bidirectional, and the terms "inlet" and "outlet" are used for ease
of reference and do not describe any specific directional limitation of the valve 10. For example, the

seats 36 anTPSENHYVR ditifeP RSSO BIRED SRt RILB iR, 28R et fdR§eissiosed 24 may also

be either inlghiyoeniiehfiangss RaRE G9! RRARlIEREN@INgHORstitiba IBEMdesidhe 18lat Rassage 22
and outlet passage 24, and a chamber or bodé cavity 40 in fngd commupnication with the inlet passage

22 and outléf! GOINERUOReREMKRR L A B Rin IS HNESRLEGaGRASSIA BV and the

chamber 40paaxpdsadadnteyval\eompione pisdoaheskal waithade fortiexameldetn conasetisimg stem gate
valve without aspects of thgmdtl)%((:jlpsgrﬂ e@tgglments gate travel tWa)é be prowde% 6hlgough rotation of

the stem 18'8P4 B5&%ded BBRSSNHSA Be Weenptrﬁgegnét'emé%n 'Abm rhry %?Ie%edlgd connection may be

expose_d to ihemsedmm:gee_umdmw\@a@%geddhélesmade@@aﬁngdﬁergmay occur. In
embodiments, g G G RRIAN i iy SR GA0Um JalfaBRed between the slab gate 32 and

the stem 18, isolating the gate connection and the thread connection from the valve lading.

[0021]Turningonay in Mer-eRieLtARAMBISIPRY :3QARS JaIR S0 R SliueSieevge30 is coupled to

the stem 18 at a drive sleeve/stem interface 41 and the gate 32 is coupled to the drive sleeve 30 at a

gate/drive s8R FReYRSE IBCatriadiir iR slRmAa Rl gty mMEeENPRRARID BIAsT4UAE Y0 the stem
18. The stennd @ amaineludaliead sddaallguetiavsl (-8 ghensiationsefdhatdrvesiesve 30 up and

down the stem 18 as the stem 18 rotates. In some embodiments, the threads 42 and_44 may be power

threads, such'S<9¢mME'BHE40, BGliaRs e, Breads datdreHRIEAehr €5Me'@mbBaiments, the
drive sleevesBhingy eapsistiessantisdlysol stainlies siealioea)y tratigiblomaseta. Jéa22] The drive
sleeve 30 may inclyde exterpal threads 46 to, couple to the gate 32. The gate 32 may include internal
threads 48 tg}%%\(?pégtgqha@gﬁg%ﬁﬁr@tf& 4 %?pfﬂs 8RR 3 é?%%ﬁal TReWMYe sleevelgate interface
43 may alsoeimblodienaritscking fastaded203relidd asag pepserevthoraoihesstiitabladastener. The locking
fastener 50 lﬁFekS d%hesdrié/pe stt?r%vg 8300tro trpe sqﬁt%%zt Ipegt er I(f;]rr%brontgrgentgdltrf]r]]enqgiv?haleeve 30 may be
machined dlrecﬁy T the gate 32.In ofher Wor S, sreeveSSO ané)gate @B may be a one-piece
structure. It gfiveilslérya it eoiytednbist whrantiplbratirjaintesalstedloo tiemydudatitee redtgitel interface 43

may be designed to resist gate drag on the gate 32. [0023]The upper end 52 of the drive sleeve 30
may includel80224lingThe drive sleeve 30 may include external threads 46 to couple to the

gate 32. The gate 32 may include internal threads 48 to couple to the external
threads 46 of the drive sleeve 30. The drive sleeve/gate interface 43 may also
include a locking fastener 50, such as a pin, screw, or other suitable fastener.
The locking fastener 50 locks the drive sleeve 30 to the gate 32. In other
embodiments, the drive sleeve 30 may be machined directly into the gate 32. In
other words, sleeve 30 and gate 32 may be a one-piece structure. It should be
appreciated that when operating the valve 10, the drive sleeve/gate interface 43

may be designed to resist gate drag on the gate 32.

[0023] The upper end 52 of the drive sleeve 30 may include a sealing
component 54, such as an o-ring or other suitable seal. The sealing component
54 isolates the interior of the drive sleeve 30 from the pressure in the valve body
12, such as from valve lading in the valve chamber. The upper end of the drive

sleeve 30 also includes external beveled edge 56 (also referred to as an up-stop).



component 54, such as an o-ring or other suitable seal. The sealing component 54 isolates the interior
of the drive sleeve 30 from the pressure in the valve body 12, such as from valve lading in the valve
chamber. TReOZMPYAT0f the drive sleeve 30 also includes external beve RETERFE18ORHZH referred
to as an up-stop). 7 As shown below in FIG. 3, the beveled edge 56 of the drive sleeve 30 may abut
the top 58 of the valve chamber to limit travel of theygate 32 when the gate 32 is moved upward to an
open position. An upper portion 60 of the stem 18 may also be coated in a dry film lubricant or other
suitable protective lubricant to prevent scale, particulates, or other materials from damaging the

sealing comPdrERMEURS MeiafIE sfedle BeVelrshafteRa8 b6t EN fBIFENRt 3P BeRhosed in an

interior cavith§Zogedined thy nverveapeerecdihantddis Femeldatt Ballonemmegratadf e grease
during movement of the drive sleeve 30, the stem 18 may include aC%assaqu or %hambe 64 that

extends frofT YE Lot 8BRS PSSR the WSHRPES BRIy B4 dhE B AL AITAYARSP the

chamber 64mxteatsitontbedtémonaaidanb? (etferlssiatedopatestge)lubtictng eperationt of the valve
10 and movemfnt of&he%ive sIeeY1e 30 lthe reﬁ,\se ay flow fr%m the interior space 62 and into the
IcU iﬁ on Pﬁ e

chamber 646 the " qER B \ﬂcr:é):[ngsg? 50 opean REVAIVE ﬁfatlllm%gh%)nr@ev%eeenlt 4may be

rotated in thefdirective gerelBpindicated by arrow 65. Rotation of the handwheel 20 causes the stem
18 to rotate. As the stem 18 rotates, the threaded drive sleeve/stem interface 4 1 enables the drive
sleeve 30 toPR8%E (e.fPraparsmitelnglohlicanitanayl Befliprogae dicndelissiedgavticeded by arrow 66.

The drive slgeygigals INSRGE 4RANUSEAHEHELEAICIZ2 1 ARBNALTLRSht ERRsAte) in the
direction indicated by arrow 66 until the E%rt 34 of the gate 32 is aligned with the inlet and outlet

passages 22838242 BIRVERRM Dt SraQted R bJBRIALPBY tfogiAy heuAdv@ 10 may result in
overcoming shesaaie sk aaARREE@4arhe Satn R onhay abyedegiagrid igarssugrhnest applied to the

stem 18 by the valve lading. Accordingly, the valve 10 may include thrust bearings (not shown)

disposed out§ae IR 8GRk 3duchllystdiashiBe SORMBRES ParaREMEh IR INSs, to absorb the
stem thrust prespureaiyrde(ewhen-sipetiapasigeing thevglupet et ditivral 016 u® may be applied

gglao;gglcj)lég i @%égé%)@gggg%?gg\?ev%ﬁ?\g %Pgaeget?ntahf frcb%\a/jllllrno%v}/f% interior space 62
and into the chamber 64 of the stem 18 or vice-versa.
[0025] To open the valve 10, the handwheel 20 may be rotated in the
direction generally indicated by arrow 65. Rotation of the handwheel 20 causes
the stem 18 to rotate. As the stem 18 rotates, the threaded drive sleeve/stem
interface 4 1 enables the drive sleeve 30 to move (e.g., translate) along the stem
18 in the direction generally indicated by arrow 66. The drive sleeve/gate
interface 43 thus causes the gate 32 to also move (e.g., translate) in the direction

indicated by arrow 66 until the port 34 of the gate 32 is aligned with the inlet and
outlet passages 22 and 24.

[0026] It should be appreciated that opening or closing the valve 10 may
result in overcoming the gate drag applied to the gate 32 by the valve lading and
the stem thrust applied to the stem 18 by the valve lading. Accordingly, the valve
10 may include thrust bearings (not shown) disposed outside the body cavity 40,
such as in an upper portion 67 of the bonnet 16, to absorb the stem thrust
pressure. Further, when opening or closing the valve 10, additional torque may

be applied as a result of pressure from the body cavity 40 applied to the sealing



8 component. This additional torque may be offset by the lubricant disposed in the cavity 40.
[0027]FIG. 3 is a cross-section of the valve 10 in an open position in accordance with an embodiment
of the preseMOR&HEHTIAs shown in FIG. 3, the port 34 is aligned with the Rél&ER01602e2passages
22 and 24 to allow valve lading to flow through the valve 10. The direction of flow is generally indicated
by arrows 68. As the gate 32 moves in the directiorggenerally indicated by arrow 66, the stem 18
moves into a recess 70 of the gate 32. The gate 32 and drive sleeve 30 may be moved along the stem
18 until the beveled edge 56 abuts the upper portion 60 of the valve chamber 40. As the drive sleeve

30 moves irCHBRARSE o fsndrdiiPilideraeoy arBe B ehbvitreifBrer YpdsrBe Y deiBsses in size,
grease dispegégyiadhe interior space 62 may flow into the chamber 64 of the stem 18. [0028]As seen

in FIGS. 2 and 3, the interface 41 between the drive sleeve 30 and the stem 18 is isolated from any
valve lading[0087@ inlefl@nd osithet passagtior? 2fihe 24leand thie walvpah oo By isolating this

interface 41, the threads i %.%p]d 4%of the iptefr fce 41 are not expose to abradin?lg)r é:orrosion) by

the valve Ia(?l%%o,%aunsc %ﬁ%urlng {he |89érg5]ref y ot tLe PRreaded ntertace 41 ?J\HHe'P, he'gate 32 is not

directly attathegaed thre istehgried] elithitietindedandnoviieh patedghe &1 eads24Btofallmvgeaty82 during
opening an i NtQf the 3 r ing, this; dri eve/gate
interface 43‘1%%@3]%%\)62&@ a Iggﬁ&g%ﬂ gg)rglgisﬁct?o% view é‘ tﬁgﬁ d%\%ﬂs%@\% %glggg‘g% %Jg and stem
18 of the vaRENG iR cderthmeetwifl? anaveoidirterirestine prassalningirriad Ay moesw darly seen in

the FIG. 4, the chamber GRS AdaleralaReing: iR-0pam W theratgenal nauitk Gandisxjends from

the internal cavity 62 into the stem 18. In some embodiments, the chamber 64 may by enclosed by the

stem 18. In dthBIR¥RBJaRMeH3lane bieasitier BuunidyisepeipfotteetRe skitis IBeaHBRRCIude a

second opegttgonesusitibaldhe eRamber 89. cranRstarwihsibg e gesmdkefig@ate 32 so that

grease or other lubricant may flow o _
direction generally indicated by arrow 66 and the interior space 62 decreases in

size, grease disposed in the interior space 62 may flow into the chamber 64 of
the stem 18.

[0028] As seen in FIGS. 2 and 3, the interface 4 1 between the drive sleeve 30
and the stem 18 is isolated from any valve lading in the inlet and outlet passages
22 and 24 and the valve chamber 40. By isolating this interface 41, the threads
42 and 44 of the interface 4 1 are not exposed to abrading (or corrosion) by the
valve lading, thus ensuring the integrity of the threaded interface 4 1. Further, the
gate 32 is not directly attached to the stem 18, eliminating any movement of the
threads 48 of the gate 32 during opening and closing of valve 10 and movement

of the gate 32, thus protecting this drive sleeve/gate interface 43.

[0029] FIG. 4 is a close-up cross-sectional view of the drive sleeve 30, gate
32 and stem 18 of the valve 10 in accordance with an embodiment of the present
invention. As more clearly seen in the FIG. 4, the chamber 64 has a lateral
opening 72 open to the internal cavity 62 and extends from the internal cavity 62
into the stem 18. In some embodiments, the chamber 64 may by enclosed by
the stem 18. In other embodiments, the chamber 64 may extend through the
stem 18 and include a second opening 73, such that the chamber 64 connects

with the recess 70 of the gate 32 so that grease or other lubricant may flow



WO 2010/090797PCT/US2010/020823 9 between the internal cavity 62 and recess 70 during
movement of the drive sleeve 30 and gate 32. [0030]In one embodiment, the chamber 64 may be
generally "LYSQ2PEH987N that the chamber 64 includes a 90 degree bend BEA/ g 036%2bn 74 of
the stem 18. Thus, the opening 72 of the chamber 64 is open to the internal cavity 62 such that the
opening 72 remains within the sealing component 4, blocking valve lading from entering the chamber
64. [0031]The drive sleeve 30 allows use of the non-rising stem gate valve 10 in applications that
would otherwise be precluded due to the presence of abrasive valve lading. For example, the
non-rising stFVGER: PENRIAHHRANIIE Gdereresse’ S0PHTIRP HBASERARItR BRI drilling fluids and
provide the typisa advaiiages 9b.a non-rising stem gate valve, such as reduced input torque and
smaller dimensional profile. As described above, the drive sleeve 30 substantially or completely
eliminates af008@posurecnicteentiudiaced, steencimertaces4 intrp mietige redredigive -dhilpegiflwiodshand isolates

the moveablg sqpneglion of e stam.48 from sudh Iuids. 9P ARuhr,  should pp, appreciated that
the drive sleeve 30 may be used with any type of gate valve to protect'a stem from valve lading. For
example, thetenivdss|eBwes 30 enapdningséad af theisingnatemtdaie et stiot thiatnbe aiwily sleeve moves

with the rising Stgy Mﬁﬂe%é!ﬁﬁiﬁ’é‘ £ her vl [RI7HE Goatdy 2BI0gsdiRAgEaIm Rk lystrates

mineral extraction system 100 that'may include the non-rising stem gate valve 10 in accordance with
embodimen¥ayettrding Som eeieingdha sbambgaragédd mineral extraction system 100 can be
configured to extract various minerals and natural resources, including hydrocarbons ie.g., oil and/or

natural gas)[W3ddnfigliRsid fRleeLa ntAlus ingStRE BRI THHEBEh 8leh 96 nYaHE, tRd"mineral
extraction sygigibatidAdsthanadrbasesiiediist By iaerIarsieMIO SRS pretRitte obUBsaaRYStem). In the

illustrated embodiment, the system 100 includes a wellhead 102 coupled to a mineral deposit 104 via

a well 106, WALRelATHE wERMFES ARl LRI HED' [58KRE WaIPRYIR91 G, drive

sleeve 30 may be used with abrasive drilling fluids and provide the typical
advantages of a non-rising stem gate valve, such as reduced input torque and
smaller dimensional profile. As described above, the drive sleeve 30
substantially or completely eliminates any exposure of the threaded stem
interface 4 1 from the abrasive drilling fluids and isolates the moveable

connection of the stem 18 from such fluids.

[0032] Further, it should be appreciated that the drive sleeve 30 may be used
with any type of gate valve to protect a stem from valve lading. For example, the
drive sleeve 30 may be used in a rising stem gate valve such that the drive

sleeve moves with the rising stem during actuation of the valve.

[0033] FIG. 5 is a block diagram that illustrates a mineral extraction system
100 that may include the non-rising stem gate valve 10 in accordance with
embodiments of the present technique. The illustrated mineral extraction system
100 can be configured to extract various minerals and natural resources,
including hydrocarbons (e.g., oil and/or natural gas), or configured to inject
substances into the earth. In some embodiments, the mineral extraction system
100 is land-based (e.g., a surface system) or subsea (e.g., a subsea system). In
the illustrated embodiment, the system 100 includes a wellhead 102 coupled to a
mineral deposit 104 via a well 106, wherein the well 106 includes a wellhead hub

108 and a well-bore 110.



10 [0034]The wellhead hub 108 generally includes a large diameter hub that is disposed at the
termination of the well bore 110. The wellhead hub 108 provides for the connection of the wellhead
102 to the WE{P 208/0%038me embodiments, the wellhead 102 includes a coRedHS24M038884upled to a
complementary connector of the wellhead hub 108. For example, in one embodiment, the wellhead
hub 108 includes a DWHC (Deep Water High Capagity) hub manufactured by Cameron,
headquartered in Houston, Texas, and the wellhead 102 includes a complementary collet connector
(e.g., a DWHC connector), also manufactured by Cameron. [0035]The wellhead 102 typically includes

multiple conP@Ents thag vsireRdnauR JaRee BRIV I8 ArersoR dffieh SiaeieiatedPifid fie well 106. In

some embogdispests thewelbieathior aenss alingudesdotieswalvesdiandseats ghatideyte produced
minerals from the mineral deposit 104, provides for regulating pressure in the well 106, and provides
for the injeclriR GRBRGELRD it eNeIReBE 4t R ellol S by 23 BEORGE T ctratod

emquimenthmwwﬁﬂhea@madmdelﬁl%cwhﬂéésomHlewadbuméernerthﬁﬁpwe&bﬁﬁmas tree 112
(hereinafter, a tree aéymg%sgﬂﬂggélﬁugggé k‘gg{gg){a}nlqe(e.lﬂ. %et%kr){l}r%])%g}an%?r r a casing hanger).
o ther ha to

[0036]The s?x%?e”r%c O 'may include o evices are couple e wellhea TOZ, and devices
that are useddthasse miiiel8Adnotuttes! adddG (pvspnéfaeoiHigh Weltlaeay) 102 For example, in the

llustrated epbadiar e EmIP0ioskena ool 1A susendsd ramadiil sifngd 20 I

certain embodiments, the t includes a running tool that is lowered ., run) from an offshore
vessel to thel \eingiogesa/epndamsiitiaad adizt Ipponratan{BadirAdA¥HEu cAns sigfacissystems, the
tool 118 may,ilvde Aldeyice sHepghded over and/or lowered into the wellhead 102 via a crane or
other supporting device. [0037]The tree 112 generally includes a variety of flow paths (e.g., bores),

valves, fittinggp38)d CoieolpeliicRireraiing shiwelhdilBe & PhiRpRNESMIPoRRMAS @mabediments, the tree
112 includes a frame that is disposed about a tree body, a |

and regulate activities and conditions associated with the well 106. In some

embodiments, the wellhead 102 generally includes bodies, valves and seals that

route produced minerals from the mineral deposit 104, provides for regulating

pressure in the well 106, and provides for the injection of chemicals into the well

bore 110 (down-hole). For example, in the illustrated embodiment, the wellhead

102 includes what is colloquially referred to as a Christmas tree 112 (hereinafter,

a tree), a tubing spool 114, and a hanger 116 (e.g., a tubing hanger or a casing

hanger).

[0036] The system 100 may include other devices that are coupled to the
wellhead 102, and devices that are used to assemble and control various
components of the wellhead 102. For example, in the illustrated embodiment,
the system 100 includes a tool 118 suspended from a drill string 120. In certain
embodiments, the tool 118 includes a running tool that is lowered (e.g., run) from
an offshore vessel to the well 106 and/or the wellhead 102. In other
embodiments, such as surface systems, the tool 118 may include a device
suspended over and/or lowered into the wellhead 102 via a crane or other

supporting device.

[0037] The tree 112 generally includes a variety of flow paths (e.g., bores),
valves, fittings, and controls for operating the well 106. For instance, in some

embodiments, the tree 112 includes a frame that is disposed about a tree body, a



11 flow-loop, actuators, and valves. Further, the tree 112 generally provides fluid communication with
the well 106. For example, in the illustrated embodiment, the tree 112 includes a tree bore 122. The
tree bore 12¥ QROWIYE M completion and workover procedures, such as thRGRIEZIHE0E38Is (e.qg.,
the hanger 116) into the well 106, the injection of various chemicals into the well 106 (down-hole), and
the like. Further, minerals extracted from the well 106 (e.g., oil and natural gas) are generally regulated
and routed via the tree 112. For instance, the tree 112 may be coupled to a jumper or a flowline that is
tied back to other components, such as a manifold. Accordingly, in such an embodiment, produced

minerals flofiPHORPeARERIPES BNty alEsifold IRt R diffedda 8o srllsrriryiges 148 before being

routed to shippinsLacatirdRifircHiiarI(0QE3] Foe étbinpispacinbLiieyide embaseisitthe wellhead 24
and/or an intermediate_connection between the wellhead hub 108 and the tree 112. %ﬁically, the

tubing spoof 12 #q8Idd 7dRIHEE S PEES RBifig Pad) 'R BR® BRI RERYIRIRE $eRRISY80Iar subsea
or surface minerabergractioocysiass, 1§ibhat ate inscftom antodish@re.vesselzmgeion sesurface

installation system. As illustrated, the tubing spool 114 includes a tubing sp IE re 124. The tubing
spool bore 1'§§ iﬁ%r\{vee&slr@_éﬁeeri{%%lg ?luolgvcag'r%‘fﬁu%h’ga igérjsoe'?\;\?ettgﬁ)vt\%eﬁ t}(é% dgorvev -éale nd the well
106. Thus, thedttiéenikspdalitoee bidgrats/iddsaatatdoto the welll HoBe(4.30 I zadimasucalmpletion

proced”res@@gﬁ%@gg{)@ﬁ&%ﬁ?ﬁ%@@%ﬁ%’%ﬁrfu%&’\‘/ R, EIMAGNERLs | %%Pc‘?ef“tﬂ Qg to the

wellhead 10 ose Ing spool bore 124 to seal-off the well bore 110, to inject
chemicals ddhhmayebeocoupfRehtptadisnaer - ovding dhed istiteveadole ferardown-hole. [0039]The

llustrated haggerbif(e guchidig HangRicr AREIRGNISHSIRh SREIRRRAICHlsggsed within

the wellhead 106 to secure tubing and casing suspended in the well bore 110, and to provide a path

for hydraulictBatabt il FEprenticarvel|eti i e danifale virnbhuedeead 6l e rreratainger bore
126 that extgds1Hy YeabrEnsmediRueidhe BRIpERIGLePsRRsya4ditRdluid communication with the

tubing spool bore 124 and the well bore 110. The mineral extraction system 100 may include plugs
and valves ape3snployed by regedhtetherioiend pressiviemofiblisda pargugdiosas and channels

th hout the mi | extracti tem 100, | bodi ts, t I include th
non-rising StBR GEB VNG ORI G THLeaR, ELISEUESE PAP dharpie W eI 20 may be included

in the tree 1T¢pichly viihectdifingaspatdolreg(dsie fédevren doderafitabirtéese )hisazhbudd d@Bwnd the
mineral depgsit 104IAQ4QNHIE R YBLLPD MIRNEE SRS YR RcHiptigns and

are run from an offshore vessel and/or a surface installation system. As

illustrated, the tubing spool 114 includes a tubing spool bore 124. The tubing

spool bore 124 connects (e.g., enables fluid communication between) the tree

bore 122 and the well 106. Thus, the tubing spool bore 124 provides access to

the well bore 110 for various completion procedures, worker procedures, and the

like. For example, components can be run down to the wellhead 102 and

disposed in the tubing spool bore 124 to seal-off the well bore 110, to inject

chemicals down-hole, to suspend tools down-hole, and/or to retrieve tools from

down-hole.

[0039] The illustrated hanger 116 (e.g., tubing hanger or casing hanger), for
example, is typically disposed within the wellhead 106 to secure tubing and
casing suspended in the well bore 110, and to provide a path for hydraulic control
fluid, chemical injections, and the like. The hanger 116 includes a hanger bore
126 that extends through the center of the hanger 116, and that is in fluid
communication with the tubing spool bore 124 and the well bore 110. The

mineral extraction system 100 may include plugs and valves are employed to



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 B® RN The particular forms disclosed. Rather, the inventioRGEAS2ONER28523
modifications, equivalents, and alternatives falling within the spirit and scope of the invention as
defined by the following appended claims. 13 CLAIMS 1. A gate valve, comprising: a gate disposed
in a valve body; a stem coupled to the gate; and a drive sleeve interposed between the gate and
the stem, wherein the drive sleeve comprises a sealing component to isolate an interface between the

drive sleeve'88d3fR BRAPYANTRIERSUIRS RIEWARE. Varigws bRiRs\BFeCBPERRN 1, comprising

wherein the tsigiiyaenprisesiastaralttactisdssase e oiivensionys somiarshislafdhreads coupled
to the external threads, wherein the drive sleeve extends on(ﬁntric%lg Fﬁbofr’t and protects the
t

external thrdZHES 3NgY IGLEe 16 BRTISING SR SRR YAY SritHARUD NBrELE (RIERGethal threads
and the intefral éhepasle, the Matvgatlo visdyebefinkined, wheecireéhe inteTingl tareads) exgrnal threads,

or & CombIn g o, R O Ry SR ST o BRSSPI 3% d the mineral deposit
104

[0040] 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, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the

following appended claims.



5. The gate valve of claim 2, wherein the drive sleeve is configured to move along the length of the
stem via the internal threads and external threads such that the gate moves from a first position to a
second posM&n208/PREGate valve of claim 1, wherein the drive sleeve conRisES2818a98b%er coupled
to a cavity in the stem. 7. The gate valve of claim 1, comprising a locking fastener configured to lock
the gate to the drive sleeve. WO 2010/090797PC14)S2010/020823 14 8. The gate valve of claim 1,
wherein the drive sleeve and the gate are integrally formed as a single component. 9. The gate valve
of claim 1, wherein the gate comprises a slab gate. 10. The gate valve of claim 1, comprising a first
lubricant disposed in a cavity between by the drive sleeve and the stem. 11. The gate valve of claim
10, comprisidgAiMd&cond lubricant disposed along the length of the stem near the sealing component.
12. A mineral extraction system, comprising:

1. A gate valve, comprising:

a gate disposed in a valve body;

a stem coupled to the gate; and

a drive sleeve interposed between the gate and the stem, wherein the
drive sleeve comprises a sealing component to isolate an interface between the

drive sleeve and the stem from fluid in the gate valve.

2. The gate valve of claim 1, comprising wherein the stem comprises
external threads and the drive sleeve comprises internal threads coupled to the
external threads, wherein the drive sleeve extends concentrically about and

protects the external threads.

3. The gate valve of claim 2, wherein the interface comprises the external

threads and the internal threads.

4. The gate valve of claim 2, wherein the internal threads, external threads,

or a combination thereof comprise acme threads or square threads.

5. The gate valve of claim 2, wherein the drive sleeve is configured to move
along the length of the stem via the internal threads and external threads such

that the gate moves from a first position to a second position.

6. The gate valve of claim 1, wherein the drive sleeve comprises a chamber

coupled to a cavity in the stem.

7. The gate valve of claim 1, comprising a locking fastener configured to lock

the gate to the drive sleeve.



a wellhead assembly, comprising: a wellhead hub; a tubing spool coupled to the wellhead hub; and a
non-rising stem gate valve coupled to the tubing spool, comprising: a gate disposed in a valve body; a
stem coupley A2¢he/tgaTe7 and a drive sleeve interposed between tHCEAIE28 HAA828tem,
wherein the drive sleeve comprises a sealing component to isolate an interface between the drive
sleeve and the stem from fluid in the gate valve. 184 The mineral extraction system of claim 12,
comprising wherein the stem comprises external threads and the drive sleeve comprise internal
threads coupled to_the external threads, wherein the drive sleeve extends concentrically about the

stem. 14. The minEr8 e3¢aQA1%R S{Staim o WARFTY (REHT¥H H58 KR Iha &2t 8%use translation of
the drive slepusypal Hengadead 8- AingRiepbaperating a gate valve, comprising: 15

9. The gate valve of claim 1, wherein the gate comprises a slab gate.

10.  The gate valve of claim 1, comprising a first lubricant disposed in a cavity

between by the drive sleeve and the stem.

11.  The gate valve of claim 10, comprising a second lubricant disposed along

the length of the stem near the sealing component.

12. A mineral extraction system, comprising:
a wellhead assembly, comprising:
a wellhead hub;
a tubing spool coupled to the wellhead hub; and
a non-rising stem gate valve coupled to the tubing spool, comprising:
a gate disposed in a valve body;
a stem coupled to the gate; and
a drive sleeve interposed between the gate and the stem, wherein
the drive sleeve comprises a sealing component to isolate an interface between

the drive sleeve and the stem from fluid in the gate valve.

13.  The mineral extraction system of claim 12, comprising wherein the stem
comprises external threads and the drive sleeve comprise internal threads
coupled to the external threads, wherein the drive sleeve extends concentrically

about the stem.

14. The mineral extraction system of claim 12, wherein the stem rotates to

cause translation of the drive sleeve and the gate.

15. A method of operating a gate valve, comprising:



rotating a stem coupled to a drive sleeve interposed between the stem and a gate, wherein rotation of
the stem causes movement of the drive sleeve such that the gate moves between a first position and
second posMEh204HeIH7the drive sleeve isolates an interface between theP§fVESIHERERAY the stem
from fluid in the gate valve. 16. The method of claim 15, wherein movement of the drive sleeve
comprises movement along the interface. 17. Thefgethod of claim 15, comprising moving the drive
sleeve until a top portion of the drive sleeve abuts an interior wall of the valve. 18. A valve comprising:
a body; a shaft; a movable portion disposed within the body and coupled to the shaft, wherein the

movable portion is O&HIRFL S RMPIRS d 18\ TMPoIG R R dBliDeSRA E I 8l P9 58BN and to

prevent fluichfigvs st dnéreivaleeatdicbfitha seeRhpasitivsvantént ofadsladngeeamponent
disposed betw: the moveable ' companent is configured

en th ortion and the_shaft, wherein the isolating,
to 1solate a FH5LUAb BB AEBR I RELFFHL ST BHY AR RNt RrABSHER: U8 HRe valve o
claim 18, whiesednivbesiselafingletss pon enéfaco lpaddenticenadve aide podian theGtdinefrsatve of claim
18, Whereinfm% iﬁ]o!ﬁgré% o\rpaﬁ)vonent comprises a tubular component disposed concentrically around
the shaft alonga lengt OF the Shiaft.

16.  The method of claim 15, wherein movement of the drive sleeve comprises

movement along the interface.

17.  The method of claim 15, comprising moving the drive sleeve until a top

portion of the drive sleeve abuts an interior wall of the valve.

18. A valve comprising:

a body;

a shaft;

a movable portion disposed within the body and coupled to the shaft,
wherein the movable portion is configured to allow fluid flow through the valve
when in a first position and to prevent fluid flow through the valve when in a
second position; and

an isolating component disposed between the moveable portion and the
shaft, wherein the isolating component is configured to isolate a moveable

connection between the shaft and the isolating component.

19.  The valve of claim 18, wherein the isolating component is coupled to the

moveable portion.

20. The valve of claim 18, wherein the isolating component comprises a
tubular component disposed concentrically around the shaft along a length of the

shaft.



WO 2010/090797PCT/US2010/020823 16 21. The valve of claim 18, wherein the shaft rotates to
cause translation of the moveable portion. 22. The valve of claim 18, comprising an annular chamber
between theVha¢dAAYWIAE isolating component. 23. The valve of claim 22, Romiphiit0asseishaped
passage in the shaft that connects to the annular chamber.

16

21. The valve of claim 18, wherein the shaft rotates to cause translation of the

moveable portion.

22. The valve of claim 18, comprising an annular chamber between the shaft

and the isolating component.

23. The valve of claim 22, comprising an L-shaped passage in the shaft that

connects to the annular chamber.



