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PATENT FOR 5SLI DI NG SLEEVE LOCKI NG MECHANI SM5 BACKGROUND OF THE | NVENTI ON
1. Fieldwb2ahembseenti on i o] 0001] The present inventi orCyaserialoh3zss el at es
to the design of sliding sleeve valves. 1In particular aspects, the

I nvention relates to systens and nethods for securing a sliding sleeve

val ve in an open or closed position. 2. Description of the Related Art 15
[ 0002] Slidi ng sl eeve val ves are used extensively in hydrocarbon production
wel | bores. A sliding sleeve valve generally includes an outer housing that
defines a central flowbore. The housing has one or nore lateral fluid flow
ports defined therein. A sleeve nenber is disposed within the flowbore and
is axially noveable with respect to the housing between a first position,
wherein the one &PRIIECATIGNIrGR WNITED SOrAEES 420 RS BA&ENENd a second
position, wherein the one or nore fluid ports is open. [0003]1In situations
wherein a sleeve valve is incorporat&@Rnto a production tubing string or
other work string, wireline tools are often passed down through the center

of ;t hose strings t e Ccaaaugt ] I sge@l ve. These tools
y L esg'%gg %@?Fﬁ%eﬁ?%%%g whi ch i s not

may inadvertently shi
BACKGROUND OF THE INVENTION

desi r abl e.

1. Field of the Invention

10 [0001] The present invention generally relates to the design of sliding sleeve valves.
In particular aspects, the invention relates to systems and methods for securing a
sliding sleeve valve in an open or closed position.
2. Description of the Related Art

15 [0002] Sliding sleeve valves are used extensively in hydrocarbon production
wellbores. A sliding sleeve valve generally includes an outer housing that defines a
central flowbore. The housing has one or more lateral fluid flow ports defined therein.
A sleeve member is disposed within the flowbore and is axially moveable with respect to
the housing between a first position, wherein the one or more lateral fluid ports is

20  blocked, and a second position, wherein the one or more fluid ports is open.
[0003] In situations wherein a sleeve valve is incorporated into a production tubing
string or other work string, wireline tools are often passed down through the center of
those strings to conduct operations below the sleeve valve. These tools may
inadvertently shift the sleeve within the sleeve valve, which is not desirable.

25



WD 2011/ 022284PCT/ US2010/ 045258 SUMVARY OF THE | NVENTI ON [ 0004] The devi ces
and net hods of the present invention provide systens and net hods for

| ocki ng awel2odin2gess| eeve val ve in an open position and/ @cTaseliomeRspositi on
to prevent inadvertent operation of the sleeve valve during other
operations. 5 [0005]1n a preferred enbodi ment, a sliding sleeve nmechani sm

i ncl udes an outer sl eeve housing which defines an axial flowbore. One or
nore lateral fluid comunication ports are disposed through the sleeve
housing to permt fluid commni B hetween the fl owbore and the annul us
radi al | y surroundi ng the HegsFHE— e -5 e~ nenber is slidingly

di sposed wthin the fl owbore of the sl eeve housing 10 an is noveable

bet wed®0@8) i r stheslavicesnandrapthads: Ak theyrsesgnts NVPatien MIOVideasYSeMportd are
unbl ocked by the sleeve to permt fluid conmunication between the annul us
and t imeethrdalforf lookingr2 sliding sleewc valde posint dpen pokitioni and/oué dlesednpesitat | on
bet ween the annulus and the flowbore is not permtted through the ports.

[ 0006}ko brevemt iraitvesiehbdpaRitiba of tie sklevdivaliesdig@ieotiiee Bpaifivnss oper abl y
associated 15 with a | ocking device which is operable to secure the sl eeve
megbergagsioPe %“ﬁééférré& OSRHo PRt %”éidi@%iéé%kh{é%hgﬁz‘é,‘izﬁ%c}au H4RSoder
housi ng bore portion wth one or nore | ocking grooves. e locki ng device
al so i d .Sl i.di ! |1 i .5 affyxed to or i,n ragjl

f or rreé‘!év(aﬁ"%h%‘@ ﬁg%‘% 24@2@%% %@@?%ﬁ%@@di n§n§| g)é’vé“%{?l |§%{9?$5n31“6%es a
plurality of collet fingers with radiall utwardly extendi ng tabs which

P o SeoutmgRsten Rty Isarshd WieHat (BE 1RSHo OB I8 FHoTTHe LS ng
bore portion. [0007] The |ocking device also includes a collet |ocking
menbe COMNgNCakRN belvasidihg fgwhererand thecarnules nedislicevrowrding the hausing.
enbodi nment, the collet |ocking menber is a sleeve which includes an annul ar
body Wi siidingeleavermembeols skdifigiyghissossd witidinrtbe Adbore of the sleeve housing
2011/ 022284PCT/ US2010/ 045258 therefrom The collet fingers have radially

oyp Waigl ¥ REMANE IGwEaRS Wt PbsitRIreaaadlbin 1RSI aMILIR foRfirtiatRnpurRer of
channels fornmed within an interior radial surface of the sliding sleeve

colle i i , Nolalo L Semi | Py ! in
the s {%%ﬁ%&%kéﬂé?gti @%IS{%]V;% tF/g}veman %PS{?W@@;@%%% Qﬁ%nn%%%ﬁgéggﬁa ive
to the_slidi sl eeve collet will. .urge. the dag. penber radjally outwardly
and 1 R oS, e o RseRbr nbe it el b0 DEY DREPupFatd Aetenine
sliding sleeve collet in place within the surroundi ng housi ng. Wien the dog
menbeANMWIUgARSEhegvharg is Rokpemyitted thrgpah 8@ POkt er connects the sliding
sl eeve collet and the collet |ocking nenber together.

[0008] In various embodiments, the sliding sleeve mechanism is operably associated

15 with a locking device which is operable o secure the sleeve member in open and/or
closed positions. The locking device includes a housing bore portion with one or more
locking grooves. The locking device also includes a sliding sleeve collet which is affixed
to or integrally formed with the sliding sleeve member. The sliding sleeve collet
includes a plurality of collet fingers with radially outwardly extending tabs which are

20 shaped and sized to reside within the locking grooves of the housing bore portion.
[0007] The locking device also includes a collet locking member which resides radially
within the sliding sleeve collet. In one embodiment, the collet locking member is a

sleeve which includes an annular body with one or more collet fingers extending

v



[ 0008] A further enbodinent is described wherein the sliding sleeve collet

i ncludes io collet fingers which project in opposite axial directions. The
col l et | owRizog/areasber i s an annul ar sl eeve whi ch can bePoowsdolaizzbs y
within the sliding sleeve collet to positions wherein the body of the

coll et | ocking nenber retains one or nore of the collet fingers of the
sliding sleeve collet within a selected | ocking groove within the housing
bore portion. 15 [0009] The | ocki ng device can be operated using a shifting

t ool ' n i f col,l I i er d ve .t

axi a1 1o 8020t BB aablafn il SO TR i dpeSaty
referablyy i.ncludes .an engage t profile that,K selectively engages the

ol | oroRERHIlin AR NATORR G EBPR RIS fEReh Y s SR I PUOH A STORE P! dhe

housing, it also noves the surrounding sliding sleeve collet and the

af fi x@gdi@i sieeie cullat) drihis pehnslimist, wiedeg opumbernid relainastiwiibisi an opening in

Movenment of the collet |ocking nmenber with respect to the sliding sleeve

col | etthevslidingosi®evndolietl ddbvéinens bf thengolididesidng ehdraber ralive to the sliding

2011/ 022284PCT/ US2010/ 045258 BRI EF DESCRI PTI ON OF THE DRAW NGS [0010] The

adyantspane WfeOWAR’ uRfEPIRE SO Mafbdly eAdibMP MNitWarde BRAdiHY SRPT&Ciad ed

by those of skill in the art and better understood wth further reference
h ' d ' ' ' ] - t, l.gnat e
O e A T R L e v

o0 et Ao AR e eSS SRRy i oy
siidi ?n erséﬁ?ﬁ?a\égtsat%%es%g%né sleeve collet and the collet locking member together.
[0008] A further embodiment is described wherein the sliding sleeve collet includes

10 collet fingers which project in opposite axial directions. The collet locking member is an
annular sleeve which can be moved axially within the sliding sleeve collet to positions
wherein the body of the collet locking member retains one or more of the collet fingers
of the sliding sleeve collet within a selected locking groove within the housing bore
portion.

15 [0008] The locking device can be operated using a shifting tool which can engage
portions of the collet locking member and move it axially with respect to the surrounding
housing. The shifting tool preferably includes an engagement profile that selectively
engages the collet locking member. As the collet locking member is moved within the
housing, it also moves the surrounding sliding sleeve collet and the affixed sliding

20 sleeve member between open and closed positions. Movement of the collet locking

member with respect to the sliding sleeve coliet will lock and unlock the sliding sleeve

collet.



[0012] Figure 2 is an enlarged, cross-sectional view of a | ocking bore
portion of the sliding sleeve valve housing for an exenplary sliding sl eeve
assenbl y. woQpO@3)84Fi gure 3 is a side, cross-sectional yceEwsedloans2exenpl ary
sliding sleeve |ocking assenbly in accordance with the present invention,

I n an open-unl ocked configuration. [0014] Figure 4 is a side,
cross-sectional view of the sliding sleeve | ocking assenbly shown in Figure
3, now in a closed-unl ocked conflguratlon [0015] Figure 5 is a side,
cross-sectional view ¢f Y LGkl ngassenbly 15 shown in
Figures 3 and 4, now i ?*[0016] Figure 6 is a
si de, r w of a sliding sleeve collet nenber part from ot her
conpoﬁ%%@ aﬁ’t@n%g‘f%ﬁﬁ@% agd §3’égﬁ%‘] gspgegp el ing igyeation wil Eeé"ﬁaféﬂiy appreciated
cross-sectional view of the sliding sleeve collet nenber shown in Figure 6.
20 [ oGwsthaegwiesiglli in dheiard, ardtletterl understardd amitieentpeargfarehtettol duki ng
menber apart fromthe other conponents of the |ocking assenbly. [0019]

Fi gur ec8oimpaaysigddraveings Snsehicholiid refeeana chheagtels! gésibaste Hige nendigtilas hown
in Figure 8. WO 2011/022284PCT/ US2010/ 045258 [0020] Figure 10 is a side,

cr stfe%ﬁéhi%rtﬁ!’ﬁdg?@ﬂt Q{e %\;e@éﬁi@l!réé %f Y éﬁa‘vﬁﬂ?é QR4 virreidse i n operating the

sliding sleeve assenbly of Figures 2-9. Figure 11 is an axi al

CrossyEGfl ON FigheN 1358 Lidd NEartibt chdsd-Sedilodl i of a portion of a wellbore

containing a hydrocarbon production string with a sliding sleeve assembily.

[06012] Figure 2 is an enlarged, cross-sectional view of a locking bore portion of the
sliding sleeve valve housing for an exemplary sliding sleeve assembiy.

10 [0013] Figure 3 is a side, cross-sectional view of an exemplary sliding sleeve locking
assembly in accordance with the present invention, in an open-uniocked configuration.
i0014] Figure 4 is a side, cross-sectional view of the sliding sleeve locking assembly
shown in Figure 3, now in a closed-uniocked configuration.

[0015] Figure 5 is a side, cross-sectional view of the sliding sleeve locking assembly

15 shown in Figures 3 and 4, now in a closed-locked configuration.

[0016] Figure 6 is a side, external view of a sliding slesve collet member apart from
other components of the locking assembly.

{0017] Figure 7 is a side, cross-sectional view of the sliding sleeve collet member
shown in Figure 6.

20 [0018] Figure 8 is a side, external view of an exemplary collet locking member apart
from the other components of the locking assembly.

[0018] Figure 9 is a side, cross-sectional view of the collet locking member shown in

Figure 8.



[0022] Figure 12 is a side, cross-sectional view of an alternative sliding
sl eeve | ocking 5 assenbly, in an open-|ocked configuration. [0023]Figure 13
is a sidewoeongr22ecti onal view of the | ocking assenbl yPshasnoion4Bsgure 12,
now i n an open-unl ocked configuration. [0024]Figure 14 is a side,
cross-sectional view of the | ocking assenbly shown in Figures 12-13, during
shifting. DJ [0025] Figure 15 is a side, cross-sectional view of the | ocking
assenbly shown in Figures 12-14, now in a cl osed-unl ocked configuration.
0026]¢hi e | s S - ' [ ' I,
Shonn Wodf] o faubnPi3! e, ERSSERREhaRRY of o mbiy SRR OB RRHRIL,
DESCRI PT1 O THE,. PREFERRED E | NENTS 027] As used in the discussion
her ei apq%q%ﬁ%i%%eev%mgﬁ%ﬁ yr.esé- wer," "above," "bel ow,"
"upwardly,"” "downwardly," as well as other terns and their_respective
der | vé@iﬁéﬁs, Figurrer! 1t ig anepdali arass-paetint takearmiong neg &1 pdsintiiawe 1.
orientations. Those of skill in the art will understand that various
conpoif8dEd] afrigureskhisla sideusmdswiectional iew2d atesitarnbiivk sliding slpevbdesieng
| ocki ng assenblies may be reversed within a sliding sleeve valve and still
pr evi desdabily, dd ahwikdn-lodked @6a%Jurbtigsre 1 illustrates a portion of an
exenpl ary wel | bore 10 that has been drilled through the earth 12 and which

has beggzs] neiglirk M £ 85 h"dé AorodRsRIRAHAS GBw Pt Iocking assembly shown in

Figure 12, now in an open-uniocked configuration.
i0024] Figure 14 is a side, cross-sectional view of the locking assembly shown in
Figures 12-13, during shifting.

10 [0025] Figure 15 is a side, cross-sectional view of the locking assembly shown in
Figures 12-14, now in a closed-unlocked configuration.
10026] Figure 16 is a side, cross-sectional view of the locking assembly shown in

Figures 12-15, now in a closed-locked configuration.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0027] As used in the discussion herein, the terms "up,” “down,” “upper,” “lower,”

“above,” “below,” “upwardly,” “downwardly,” as well as other terms and their respective

derivations, refer to relative, rather than absolute positions or orientations. Those of

skill in the art will understand that various components and assemblies used within the
20  described sliding sleeve locking assemblies may be reversed within a sliding sleeve

valve and still provide desired function.

[0028] Figure 1 illustrates a portion of an exemplary wellbore 10 that has been drilled

through the earth 12 and which has been lined with casing 14. A production tubing



WD 2011/ 022284PCT/ US2010/ 045258 string 16 is shown di sposed within the
wel | bore 10. An annulus 18 is defined radially between the production

t ubi ng stwongiild2mad t he casi ng 14. The production tubi mgTAtSRéMH4D268 may be
buried of a nunmber of production tubing sections, of a type known in the
art, which are interconnected to one another in an end-to-end fashion. The
sections may be 5 interconnected using threaded connections or by
connecting collars or in other ways known in the art. Alternatively, the

q -, : . | ; _ K
"t neiy 168 it fiBodtt i, 8 WRUBBFe 10 PR il 48, Sonbu gy "
th ti t ubj I, 6. 029].. A sl jdi | 2 is.

| ncor SOEER TTepEPALREoR fid IR (BBNHGNEcRRing 16 THe ROULCHRNHP MRS | n
the art. The sliding sleeve valve 22 is typically enployed as a production
ni ppl &6 May hedferpedfiaceumber of pissiwstion §uieg sectigns @i @ typa khbwinds the eHi n
the well bore 10 and from surroundi ng hydrocar bon-bearing formations to be

f | onedvhicit are derdchonbded {8 @nef ardieepinaiuend-dmehdifasigont Mhegsebfioasdhawimped
to the surface of the wellbore 10. If desired, the sliding sleeve valve 22

may  bentardctinertdds abingethréddua @bﬁﬁéctwstéaoﬂg nnb2tihd olBld BPiE oltkrbiays

packers (not shown) which are set within the annulus 18 of the well bore 10.

The sli.dj 2210 Lal ly-.out et ' j I
{lai ' §PaRnanE Y MApitueey” e ProRclh Wil Sind U ThaP e fotthed of B
fluid,camunication between, the, anpul u 8 and. the i tior.of the hqusing
24 of &?&nggspéélgﬁ\%q(%wﬁéngget%t ’!? GEnaL Fi %der}}%gr‘éil@geﬁﬁew@%%ﬁ owed
to the surface of the wellbore 20 10 via the flowbore 20. The sliding

sl eevét@aPy el the pipductoriubigsting i ng sl eeve nenber 28 which is slidably
di sposed within the housing 24 and is, as is well known, noveabl e between a
first,[06R8}ed pidingistasveaive i is incosparatad indarifes pasiustion lkisbinh etringDi6 in
2011/ 022284PCT/ US2010/ 045258 ports 26 against fluid flow, and a second,

open posidnnen kroher i thd et d Thieogtiding Resavel Veldet 20 a3Iglpitdiy pAIpiGyadbas a
[ 0030] The sliding sleeve valve 22 incorporates a sliding sleeve val ve

| oCki BRoARIBADNKDIIRREAN! Bo SBRIHAST britinedCio YBHAIR phod SABRAMAIS WitF Hid NG

the valve 22 inits 5 closed and/of 1I'ts open posi n general,

k. RIBSRPTE et AT A KB PO ool LB AP R
R ST T I I s R A AR
;ﬁ;ggﬁéﬁﬁ? g:egslfel% t\lfn%é%ij%gts?eee\?el iigiivggzzss!n?a?b% ggi.a}i; Eé@ia!tgd F%B[G?Y]; gt&‘geerdpeﬁéens of
15 the wellbore 10 by packers (not shown) which are set within the annulus 18 of the
wellbore 10. The sliding sleeve valve 22 has a radially outer housing 24 with lateral
fluid flow ports 26 disposed therethrough. The lateral porits 26 permit fluid
communication between the annulus 18 and the interior of the housing 24 of the sleeve
valve 22 so that fluid entering the valve 22 may be flowed to the surface of the wellbore
20 10 via the flowbore 20. The sliding slesve valve 22 also includes a sliding sleeve

member 28 which is slidably disposed within the housing 24 and is, as is well known,

moveable between a first, closed position, wherein the sleeve member 28 blocks the



i 0o mechanismis actuated using a shifting tool 29, which is visible in
Figure 1 being disposed within the fl owbore 20 of the production tubing
string 16WOTha/mweasgtructi on and operation of exenpl ary IPoTRiSa@oasResbl i es
will be described in greater detail with respect to Figures 2 et seq.

[ 0031] Figure 2 depicts a | ocking bore portion 31 of the interior surface 32
of the 15 sliding sleeve valve housing 24 apart from other conponents of
the valve 22. The interior surface 32 has an upper |atching groove 34 and

| ower | ocki roopye. 36 inscribed therein. Upgper and | oper .secondary

| ot onPRgSerb aeaeeeiaiow, G acsecobly oPef wosftB. whsie ol MR- Erpa e
interior surface 32. [0032] Figure 3 depicts an exenplary sliding sleeve

| ocki NFoagBdhePeraEsahi ch is 20 located within the sliding sleeve valve
housi ng 24. The | ocking assenbly 40 includes a sliding sleeve collet nenber
42 whif@®3dlesi d&bevsiidng ddwvd cakieng2bicerpoatdson 8liding slbevdouadvendoddng The
sliding sleeve collet nenber 42 is depicted in greater detail in Figures 6
and 7,asgem%, rgaﬁera% Fleied@Rar 30,f whitht BecQldmts of YRAARHRe Ofalld122! PCid NY
assenbl y 2011/ 022284PCT/ US2010/ 045258 40. The sliding sl eeve coll et
megber, h GiS | abi ngy i o j & I .
diggoggé%ﬁhgﬁg?ﬁfoﬁgﬁglR%ggéhfhg{g%gé%ﬁeg¥%géﬁ%k%ggﬁgﬂ%@u@gﬁﬁsgg%?é%hﬁg
verti gal . sposed slots 48 . which. are cut through.the body 44. In ...

i t Pt PEMGRAE AR FUEE el hEVoR gt Pt Kb kina SraiieS et hithiBay a4
to defi ne downwar dl extendin? 5 collet fingers 52. The | ower end of each
of thdhei Ig&ing §§S%%E§feﬁ{sormteﬁasyao§iew dilgevs cefieh ghichapis secured to or
addition, a smaller radially outwardly extending tab 56 extends about the
per i pidegrally ferrecd vdth the slifogRdpem eramber 28 ranchdicalletlockinganstbel which

coll et menber 42 (shown in Figure 7) has a radially inwardly extending

f | angesfifestadibiy withar tlaxsidingrdedd chipneringneidrt eritibdinBnisanhe suknel s 64
and 66, respectively, are forned into the interior surface 58 bel ow t he

f|1@”9ﬁ1§8?gaﬁ%rﬁqgi§éth¥te'd”!}§ih%| 4 @Hiﬁ&%t RHILBD BRichXICORbIE TAMFigife | OWRingeNd
of each finger 52. [0034] The | ocking assenbly 40 also I ncludes an anrmul ar
coll e%ﬁiég&%@ r@@tj&%ﬂ%ﬁﬁw@@o &8s {%Séfggiﬁgﬁ&g{@i%g stinb e 108 ShifhdResieve

colle gures and

operation of exemplary locking assemblies will be described in greater detail with

respect to Figures 2 et seq.

[0031] Figure 2 depicts a locking bore portion 31 of the interior surface 32 of the
15  sliding sleeve valve housing 24 apart from other components of the valve 22. The

interior surface 32 has an upper laiching groove 34 and lower locking groove 36

inscribed therein. Upper and lower secondary latching grooves 38, 39, respectively, are

also inscribed within the interior surface 32.

[0032] Figure 3 depicts an exemplary sliding sleeve locking assembly 40 which is
20 located within the sliding sleeve valve housing 24. The locking assembly 40 includes a

sliding sleeve collet member 42 which resides within the locking bore portion 31 of the

housing 24. The sliding sleeve collet member 42 is depicted in greater detail in Figures

6 and 7, wherein it is shown apart from the other components of the locking assembly



15 the collet |ocking nenber 70 apart fromthe other conponents of the

| ocki ng assenbly 40. The col |l et | ocking nmenber 70 includes a generally
cylindri cab 2bage2284ng 72 with a plurality of axially extemdisSagooedbet
fingers 74. The base ring 72 is corrugated so that the interior radial
surface 76 of the base ring 72 presents an upwardly directed contact

shoul der 78. The exterior radial surface 80 of the base ring 72 defines an
annul ar dog 20 recess 82 which is bounded by chanfered shoul ders 84. A dog

ST i a9 STRESHARR, oo Eabitmfigbel A2 55 T oeRRtb SR ERE-AARAH M3 0b95

each present radiallly. inwardly directed, fl ange 88 which presents a
domv&%nﬁﬂ%ﬁ%aldﬁpqsﬁéi ﬁ‘@%%&%ﬁ%‘br Above %hﬁd g i?ﬁﬁm?ﬁ@méécﬁf%e% olyglity of
2011/ 022284PCT/ US2010/ 045258 fingers 74 each present a radially

out warv@rically ¢lispasedgsiotent® whishharcut shenigbdhiedntlyst4 e th additiesi aauniberiof t he
annul ar channels 64 or 66 in a conplinmentary manner. [0035]Figures 10 and
11 i | lgeseraibhellishapedadiets Skam fortried iaxbebalyyds o Hefimg doeolva?lywhiiteaidiogn be
used to actuate the | ocking assenbly 40. The shifting tool 29 presents a

buk| neggel BAGERISENOTIN RS andnadiarhl of MY fiRgerscsd p?@%t%@dl@ié&rb&vardwy

plurality of axial slots 98 disposed through the body 96 in an” angul ar
Spacegékly yg 89 BBaRERYs Yl s LSBIBIE GRFRRTY Ragginy 1 o b

i r oo ot STk R odsdand ' second enifting shoul der 106, which i3
d reCtESSS:Ls}n The interior radial surface 58 of the collet member 42 (shown in Figure 7) has

a radially inwardly extending flange 60 at the upper axial end 62. Upper and lower
10 annular channels 64 and 66, respectively, are formed into the interior surface 58 below
the flange 60. A radially inwardly directed tab 68 exiends from the lower end of each
finger 52.
[0034] The locking assembly 40 also includes an annular collet locking member 70
which resides radially within the sliding sleeve collet member 42. Figures 8 and 9 depict
15 the collet locking member 70 apart from the other components of the locking assembly
40. The collet locking member 70 includes a generally cylindrical base ring 72 with a
plurality of axially extending collet fingers 74. The base ring 72 is corrugated so that the
interior radial surface 76 of the base ring 72 presents an upwardly directed contact
shoulder 78. The exterior radial surface 80 of the base ring 72 defines an annular dog
20 recess 82 which is bounded by chamfered shoulders 84. A dog member 86 resides
within the dog recess 82 and the dog opening 46 of the sliding sieeve coliet member 42.
The upper ends of the collet fingers 74 each present a radially inwardly directed flange

88 which presents a downwardly axially-facing shoulder 90. In addition, the collet



10t he opposite axial direction fromthe first shoul der 104. [0036]1n
operation, the shifting tool 29 can be used to shift the sl eeve nenber 28
bet ween operrormt2a8tosed positions as well as actuate thecCraskimng4ssenbl y
40 between | ocked and unl ocked configurations. Wen the | ocking assenbly 40
Is in a |locked configuration, the sleeve nenber 28 is secured agai nst

I nadvertent novenment with 15 respect to the surroundi ng housi ng 24, thereby
making it unlikely that the sliding sleeve valve 22 will be inadvertently

oper af kgu 3 | Gt I | open I tion hat
f1uid ﬁé {Zﬁ %gﬁ%é?g%éd&b%uﬁ’%ggﬁo@%&%&%ﬁgﬁ%%%@% Bf?ﬂ%ﬁﬁ% n%"a?&df?%‘gn t he
annul us 18 Al so, 0 | ocki assenbly 40 in an unl ocked
conf i éﬁﬁ%@o’ﬁsgdﬂ%‘m gg&ée §ﬁn3 Wﬁ@“%@?cﬁ &%E@%’éﬁ%f lgpeifpaeEner2 are

| ocated within the 20 recess 38. The tabs 56 are located within the recess
34. [ G08F5] | nFigiuges 10oandVid tliwstraleciy grasien delzd thedexemplosy lshifingdeandfl y 40
fromthe open-unl ocked position shown in Figure 3 to the cl osed-unl ocked
conf i guigt can behesed tonadtugte thedlocking sseiibingOt ODhe 2Riffirg thos POsesentsa t he
fl owbore 32 and noved downwardly WO 2011/ 022284PCT/ US2010/ 045258 until the

shsf t 'bnuﬂnéé@!éa@ﬁ{% 4R9 oafardg g%"r‘i'ef’éiiy”@hh@ﬁéai%% ORh 4 ?%r&iﬁ?b@%&sa? By der

78 of the collet 1ocking nenb 70, ds depicte |n phantomin Figure 4

E}‘;,L??84@#%@;%?*&%“%%?@%%?%@%‘ 2 ApobBrsrdiE el é‘&&ffﬁ%ﬂ@%ﬁ% ?0

f I
W I S Sty el o’sﬁ%& Eehih 08¢ Broder fun arad « ne
presence of the dog nmenber 86, which ogerably interl ocks the sliding sleeve

col | ePURAly extengdinahesaroementprafis R0AgvRishtis shaged A presest adirslgasalliey e

collet menmber 42 is urged axially, the fingers 52 are deflected radially
i nwar dirgcteyl shiftidgnehouldanp Gy ahdta sactid shifidigweouidae 1661 whioll s disgobedlimg
tabs 54 and the angl ed side
10 the opposite axial direction from the first shoulder 104.
[0038] In operation, the shifting tool 29 can be used to shift the sleeve member 28
between open and closed positions as well as actuate the locking assembly 40 between
locked and unlocked configurations. When the locking assembly 40 is in a locked
configuration, the sleeve member 28 is secured against inadverient movement with
15 respect to the surrounding housing 24, thereby making it unlikely that the sliding sleeve
valve 22 will be inadvertently operated. Figure 3 depicts the sleeve valve 22 in an open
position so that fluid may enter the flowbore 20 of the production tubing string 16 from
the annulus 18. Also, Figure 3 shows the locking assembly 40 in an unlocked
configuration. The tabs 54 of the sliding sleeve coliet member 42 are located within the
20 recess 38. The tabs 56 are located within the recess 34.
[0037] in order to move the sleeve valve 22 and the locking assembly 40 from the

open-uniocked position shown in Figure 3 to the closed-unlocked configuration shown in

Figure 4, the shifting tool 29 is disposed into the flowbore 32 and moved downwardly



o surfaces of the recess 38. The tabs 56 are also deflected inwardly out of
the groove 34. As a result, the sliding sleeve collet nenber 42 is freed to
nove axi aWDypow/m2kism t he housing 24 until it reaches thePcrasedooni2stked
position shown in Figure 4. [0038] Wen the sliding sleeve collet nmenber 42
is noved to the position shown in Figure 4, the outwardly extending tabs 54
of the fingers 52 will snap into the latching 15 groove 39. It is noted
that, in this position, the dog nenber 86 is | ocated adjacent to the | ower

Phe. ogpiheiAag B B arPHR O Sat e Phegdes HerodAR Snklyh 1p of ¢

contact fr chanf ered shgul der 84 into the gr.oqye 36, shown in Figure
50"t e SRR Cheth depiCiadIn NS F G| FurBseagyemeat of
interconnection of the collet |ocking 20 nenber 70 and the sliding sleeve
col | ethershifiing im! 2Bhie tbeldigctipasifiatepwrd fBdn Figursath wibmdre theveallehiocking
wWth respect to the sliding sleeve collet nenber 42. The tabs 92 on coll et
fi ngemsermdenw 0 laxidliydie that dobctidre dpementroef the aliet iedkirdremibdre78 lin ¢hang
sl eeve coll et nenber 42 and snap into the | ower annular channel 66. This

Wikl gpestich bharroWO 89 Wil 8R32SARCSTHESARIY k208 &ole] HRmBAtY 19 bEBRbRIY 70

in a position wherein the exterior radial surface 80 of the base ring 72
retai it .0l | S,k s - ed
bos; t 1o teine BredtiEa"d (g di plhlen et iitE gabran inferidbic g SIPRE &
position . by the d r 8 d the locatiop,of ,taps 54 within the

| at chfzﬂigegg#cg{%e%gg %Q%Eﬁ %‘gaegggﬁhf‘ﬁaﬁe"\%}%n??‘heAF‘a%‘éa §hdigg Qﬁ%"%(ﬂ@“@?

| ocki ng menber 70 are located in thefﬁgper channel 64, this corresa&gds to
an unlBeRRRy Addptureadvimdaly, ihe Hinagsy Séeardelieciedraginlly inwardly| By shidiagdl v
to reside partially within the dog recess 82 in the collet |ocking nmenber
70 antempiags intdiactjos | keiwesoothee bubmeardéy exBeridingirthbs Kt amdd the emgien wiice
with respect to the surroundi ng housi ng 24. Conversely, when the tabs 92 of

the celitfeted olthienecssnBer The tA0s F6carkaed adflédiel hewhNeouCHRRBYroffs 38hi s
corresponds to a | ocked position wherein the dog nenber 86 is nove

d
radi apkys Q-I@%i@ﬁf ﬁ% g{ié}ngaéiiéé\fé()'c&iéie%é?ﬁb&‘ hhiig fd&y %%ﬁ\?@ %@(Eé@?wgtgﬁat ﬁ!eé di ng

sl eeve collet ne 4 cked agal nst novenent with respe

surro L: OUSI; £ 3 jft . the sldi.ding,sleeve valve 22
back %§$§%§zgﬁgigﬁ%?é%@?%%g%§$%%i%§%§%ﬁg%&gggnéﬁﬁ%ﬁgﬁi%ggg ?bn the shifting

29 .S ved ially within the sliding_sleeve valve housing 24 and is
movedf@38] Weerihe SlidfoSietiiesloiqnerber e Srmprechie e PoPEONE Uy Ry es
the shoul der 90 of the collet |ocking menber 70. The collet |ocking nmenber
70 i sFigire &d thpwmibwridly sstending talss ngfdhetfmmlﬁzewaiﬂ Pk igo rtbedaichirg ar e
noved out of the | ower channel 66 and back into the upper channel 64 of the
sti di gmovketSe lvial metedGhbb ks itinig Ritlon, dhe dogemporstidri 8thissheated adecenr © 4) .
The dog nenber 86 is now freed to nove radially inwardly and out of the

| ocki e @inee\Hodfe 38, t FerMaUSIiA0oAde ubbhithe colBMRERINEONERRRY 79 with&ause
shifting tool 29 will nove the collet |ocking nmenber "70 and the WO

renber A3 paar iy A e Rovel REuBR o fRARAE B sRihg, RendGCKeAR b

d h -unl d it h in. Fi . 00 T f
Sk 11 OFamisted Ao o uiB 4 0PVt i eaL i ERES £ thayaie ebheifuct ed
so that the open and cl osed positions of the sliding sleeve valve 22 nay be

r ever yemeginoiibe dog mesther R wik release (the drlsegonnsctian of fee siodel leckisove 22

may be in an open position when the |ocking assenbly 40 is in the | ower
pasi t membdroiihand the glidiog sieevadodliet Gamisersél.y Thelvelist leckisgunémbe?2 Z0rompn be
in a closed position when the |ocking assenbly 40 is in the upper position
shownndw He gidved ixially with respect to the sliding sleeve collet member 42. The tabs 92

on coliet fingers 74 will slide out of the upper annular channel 64 on the sliding sleeve

collet member 42 and snap into the lower annular channel 66. This will secure the

=10=



[0041] Figures 12-16 illustrate an alternative sliding sleeve |ocking
assenbly 120 10 which is constructed in accordance wth the present

i nventi orwandiiaegmsdi ated with a sliding sleeve val ve 22pcagsdasousizsed
previ ously. The | ocking assenbly 120 i ncludes an outer housing 24" which
defines a | ocking bore portion 31 having an upper |atching groove 34' and
| ower | atching groove 36' (visible in Figures 15 and 16). In this
enbodinent grooves 38' and 39' are snaller grooves than | atching grooves

b di Ie V.

3o ey 12 o aghel 2810 -dR AR Bl Bl redlr A A5 el og
sleeve.v I|d|n ve, .col ] et nmenber rov ded with

| a fiadt 1 fafefis, i doo eBiersE8 Vi 308, orBave 6.1 s Ui Siasedehpked
upmardly toward the up er axial end 62 of the sliding sleeve collet nenber
42' . Pasitiep weerein Higepkdiag islesMecyrive dRniaasetiyedimy ¢lpesd pheitiopdarthexdeg end
62. Tabs 54 20 extend radially outwardly fromthe distal end of each coll et
fi ngemdber B@andathe: lovationof tdbs &dt withinathe 16&8hng grabveadd allt yan hansedry
fromthe distal end of the collet fingers 52a, 52b. Mnor tabs 56 al so

Pr ot r gelt, (whehahk Yaldi Pt dhey chbiGLERA T% némbBe70 ré %cétécﬁ‘ﬂr?ﬂfe é%@er @inel VO
2011/ 022284PCT/ US2010/ 045258 [ 0042] The col | et | ocking nmenb

gener gl YhiYodriliobhak! - i apfsbiand e@&@%ﬁﬁé@ﬂ' 'egéa%%@;n%et- B sk %&93

sl eeve ¢ol e co ocki n reésent S an

exterior radial rface 122 ref the exter.i surface, 122

o esealip BulrafHorE5Ee il WifbaRakios BEersee blbe fﬁﬁeﬁ?%ng embet
addition, the collet 5 Iockln nenber 70" has an interior radial surface
128 wiP@dhesdliding slaeve aaliet ﬁvem@rﬁa i wglasked mndshies felaovessith reepgct to
downwar dl y-f aci ng engagenent shoul der 132. [0043] In operation, the | ocking
ar r anffenenrolriing oubingndi eGobyersiiy, wheg thedbbg 82hdtthe enlistiodiing mhercked
configuration, which is shown in Figure 12 and a cl osed-| ocked

conf i gorarei losatedhincthel iBwderhahad! 66, higuoredfondtdadutked Posiibh whaeHe
menber 28 is 10 | ocated within the surroundlng housi ng 24' at a | ocation

m'Cht?@&égﬁﬁé}%éfBB idn ré&ﬁﬁﬁ)séﬁz%%agrt?t aé&g«ef‘éé?dé/@st}ﬁﬁh@% grf&%%fg g(! xed

sliding sléeve collet nmenber 42 | to position wt i ng

"ot o B the Bidho Hled R MAIfp8r 42 Y 1dchEn BeMd o timb AR fedtid i tng, o

S|Idln% slggve col | et nber 42' such that the exterior radial surface 122
i s i nSEBRYAIPO HOURING 2 15 i nwar dl y-protrudi ng tabs 68 of each of the

upmard%y extendlggacollet fingers 52a. As a result, the outwardly
proj el alis omderaioe shificthedslidingisieavse vaive 22 tawk. outnofhithsl closad-letiked abs

56 of each of the collet fingers 52a reside within the groove 38 . Figure
135 shpuesitithao darhepsahpbsitiog theshifidy trad 28 ée moverdekialht withinghé @ﬁﬂihg@ieeve
arrangenment 120 until the engagenent shoul der 106 of the shifting tool 29

engagesivk MoueRgpse BREtis Thewd anrtitBe sHtiad shb@idé@"ﬁ'@%tcﬁ wekdHmingereme 162 - In
Figure 13, the shifting tool 29 has noved the collet |ocking nenber 70

down t t-hat e
ColT B, I S5y 901013 B Rk oy 8L il g it
70 is pulled upwardly, and the tabs 92 of the collet ?cckmg member 70 are moved out of
the lower channel 66 and back info the upper channel 64 of the sliding sleeve valve
20  housing 24 (i.e., the position shown in Figure 4). The dog member 86 is now freed to

move radially inwardly and out of the locking groove 36 in the housing 24. Further

upward movement of the shifting tool 28 will move the collet locking member 70 and the

“iie



WO 2011/ 022284PCT/ US2010/ 045258 [0044] Figure 14 shows the | ocking
arrangenent 120 at a further point during shifting wherein the projection
126 cont awo=0te218ab 68 of the sliding sleeve collet nemrb@rusa®o/osi2ss hat
downward nmovenent of the collet |ocking menber 70° will also nove the
surroundi ng sliding sleeve collet nenber 42' downwardly. [0045] In Figure
15, the | ocking arrangenent 120 has been shifted to a configuration wherein
t he sl eeve nmenber 28 now closes off fluid flow through the valve 22. In

this L,gur.at.i t he,. | V- | ' t Of h. of e £oll et
1 ngerboe ho8Red B SERLE Bf MATEbEN g2 Btari R B ik 285, 2

| at ching.groove 36' . to.locate the sliding sleeve coll et nenber _42' at the
pr operjg‘%@fg%??%ﬁf“ Yl wilk Brerelumacg t%ﬁ@?@%\n@ﬂﬂqﬂﬁq PRYtioR BIPYWN It figuies.
downward novenent of the sliding sleeve collet menber 42' with respect to
t he sE®848indi nthorsusi sfilkin the ast ey gacogrize Hbat ihe tslerye velve282| mapdhed
further downwardly, the collet |ocking nmenber 70' will be noved to the
posi t iconsthcied donthBt the epdb anbieieden pddtions of theaglidilg sleelavaivkd? emitiaet s
the tabs 68 to retain the outwardly extending tabs 54 within the groove

365. THersbl M WHRM défciBud ReMIRE il sthirliskia Mhel £188VE RBIVeOPX Y, B8 80! Y
120 by nmoving it upwardly. [0046]1t should be understood that the"l ocking

arran 9y 3 Lyveld: i 55l 1 di al ve
22" | o8B gosusr pFERARe fodking ReSahbI I IRTHE Ik i i 1 B
well gs_t osed posjitign (i.e,. e cl,osed-1 ocked position Fi gure
16). Jopisban faabeasr. e freve, ik 27l 8 iy chisetidiiien Whgndns jecking
nodi fi cati ons and changes may be made to_the exenplary designs and

embod BABRMBIYIHES i injhe URBREPASIHAR ShewD inldgwrevkntion is linmited only by the
clainms that follow and any equival ents thereof. WO

2011/ ¢#pPtj4 PCFiduse9 1~ 08 Sihsdrath ArvBaitersiae slidling alemye fosking assembly 120

10 which is constructed in accordance with the present invention and associated with a
sliding sleeve valve 22, as described previously. The locking assembly 120 includes an
outer housing 24" which defines a locking bore portion 31 having an upper latching
groove 34’ and lower latching groove 36 (visible in Figures 15 and 16). In this
embodiment, grooves 38 and 39" are smaller grooves than latching grooves 34', 36'.

15 The sliding sleeve collet member 42’ is, like the sliding sleeve collet 42, operably affixed
to the sieeve member 28 of the sliding sleeve vaive 22. The sliding sleeve coliet
member 42’ is provided with bi-directional collet fingers 52a and 52b. Collet fingers 52a
extend upwardly toward the upper axial end 62 of the sliding sleeve collet member 42’
The coliet fingers 52b extend downwardly away from the upper axial end 62. Tabs 54

20 extend radially outwardly from the distal end of each collet finger 52a, 52b, and
inwardly-directed tabs 68 extend radially inwardly from the distal end of the collet fingers
52a, 52b. Minor tabs 56 also protrude radially outwardly from each of the collet fingers

52a, 52b.

=]2=



1. A sliding sleeve val ve | ocking assenbly for use with a sliding sleeve
val ve having 2 a) an outer housing defining a flowore and a lateral fluid
fl ow portwoizspaeex4t hr ough t he housing; and b) a slidi ng@Csiuseme/onesder

di sposed within the fl owbore and axially 4noveable within between a first,
open position wherein the lateral fluid flow port is not 5 blocked by the
sliding sleeve nenber and a second, closed position wherein the |ateral 6
fluid flow port is blocked by the sliding sleeve nenber, the | ocking

o b O S8} RSB RISl BTSN SR
o1 i Aepiate VRiRaor s STy P eI BETGeT 4 igei i GHeh 1oakiia Tnembged tand
sized to reside within the first |ocking groove to correspond to one of the
13f i r Pregants b RAteTes| tadis ssurtacet hd2s| Pfataity.cthee extarive radiadl sustaceol 22:t
| ocki ng menber that is noveably di sposed within the sliding sleeve collet
Ilgc rkr}a%abeosfg upekeahtViewer radikily betvedriddimiecsibae vi@4c di2Bet innedditisn, Whiehioliet he
5 locking member 70’ has an interior radial surface 128 which presents an upwardly-
facing engagement shoulder 130 and a downwardly-facing engagement shoulder 132.
[0043] In operation, the locking arrangement 120 can be moved by shifting tool 29
between an open-locked configuration, which is shown in Figure 12 and a closed-locked
configuration, which is depicted in Figure 16. In Figure 12, the sleeve member 28 is
10 located within the surrounding housing 24’ at a location which corresponds to an open
condition for the sleeve valve 22. The affixed sliding sleeve collet member 42’ is locked
into position within the locking bore portion 31 of the housing 24’ by the location of tabs
54 within latching groove 34'. The collet locking member 70 is located within the sliding
sleeve collet member 42° such that the exterior radial surface 122 is in contact with the
15 inwardly-protruding tabs 68 of each of the upwardly-extending collet fingers 52a. As a
result, the outwardly projecting tabs 54 are locked within the groove 34'. In addition, the
tabs 56 of each of the collet fingers 52a reside within the groove 38'. Figure 13 shows
that the shifting tool 29 has been moved into the locking arrangement 120 until the
engagement shoulder 106 of the shifting tool 29 engages the engagement shoulder 130
20  of the collet locking member 70°. In Figure 13, the shifting tool 29 has moved the collet

locking member 70’ downwardly, in the direction of arrow 134, so that the sliding sleeve

collet member 42’ is no longer locked into the groove 34,

-13-



16portion. 2.The sliding sleeve valve | ocking assenbly of claim1 further
conprising a second 2 | ocking groove forned within the outer housing that
i s shapedwearndiigi2zzsd to permt the WD 2011/ 022284PCT/ USPOTA/SQeB25R58t ab of
the collet finger to reside within and corresponding to the other of the
first or 4second positions for the sliding sleeve valve. 3. The sliding
sl eeve val ve | ocking assenbly of claim1 further conprising a dog 2 nenber
that resides within a dog opening in the sliding sleeve collet nenber and

iﬁesﬁliﬁéééve'%@ﬁ%@f?%&gé@% @W@ r%%é%%‘ég }‘%@s?@ﬁﬂrﬁé% ﬁ%ﬁigﬁmﬁ} ‘%ﬁs%g he
di

wher eVIaTRE BisgPiviamin 120 R0t B b 50 SR ALIFG SE8va RElRATEOAE ng

groove by novenent of the coI I et | ocki ng menber within the sliding sleeve

col | etso edownwagl menensenidphdhel ealigd locking meoiieng7@swilhibisp efows dhen 1

wherein the collet |ocking 2 nmenber presents an engagenent shoul der which

I s engagedntingesising sleege toibdt membley 42t deweswhkidly. | ocki ng menber with
respect to the sliding sleeve collet nmenber. 16. The sliding sl eeve val ve

| ogki ngogsisenhipiget ™ %h@ééc%@ﬁ@%ﬁ*aﬂgéﬁ%n@%b%aé %éﬁ QE;ﬁédrEE@@énﬁgu?Eﬁ?]ﬁes

an annul ar” ring Wmch | ocks the sliding sleeve collet nmenber wthin t

| OCK! U ICRBOLIELOL! nRmbEF 2B cldiBs i bl AbDIRto Y S8 2o it
ocki ng groove.

configuration, the outwardly-projecting tabs 54 of each of the collet fingers 52b have
become aligned with and snap outwardly into the lower latching groove 36’ to locate the
sliding sleeve collet member 42’ at the proper location within the housing 24’. When

10 this occurs, further downward movement of the sliding sleeve collet member 42" with
respect o the surrounding housing 24’ is stopped. As the shifting tool 28 is moved
further downwardly, the collet locking member 70" will be moved to the position shown
in Figure 16 wherein the outer radial surface 122 contacts the tabs 68 o retain the
outwardly extending tabs 54 within the groove 36'. The shifting tool 28 may now be

15 withdrawn from the locking assembly 120 by moving it upwardly.
[0046] it should be understood that the locking arrangement 120 is capable of
selectively securing the sliding sleeve valve 22 in an open position (i.e., the open-locked
position of Figure 12) as well as the closed position (i.e., the closed-locked position of
Figure 16).

20 [0047] Those of skill in the art will recognize that numerous modifications and
changes may be made to the exemplary designs and embodiments described herein
and that the invention is limited only by the claims that follow and any equivalents

thereof.
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7.The sliding sleeve valve | ocking assenbly of claim1 further conprising:
2a first channel fornmed radially within the sliding sleeve collet nenber;
and wher ewo 2000221311/ 022284PCT/ US2010/ 045258 4t he col | erClraskémg43zesrber
conprises: 5a generally cylindrical base ring; and 6a collet finger axially
extending fromthe base ring and presenting a 7radially projecting tab that
I s shaped and sized to reside within a | ocking channel 8in the sliding

sl eeve coll et nenber in a | ocked configuration wherein the sliding 9sl eeve
coll et nmenber is |ocked agai nst ”DWEQ - th respect to the 10surroundi ng
hoﬁsing. 8. The sliding sleeve val vezg ng assenbly of claim7 further
conprising a second channel formed within the sliding sleeve collet nenber
and siipalds shaimedzed to receive

1 1. A sliding sleeve valve locking assembly for use with a sliding sleeve valve having
2 a) an outer housing defining a flowbore and a lateral fluid flow port disposed through the
3 housing; and b} a sliding sleeve member disposed within the flowbore and axially

4 moveable within between a first, open position wherein the lateral fluid flow port is not

5  blocked by the sliding sleeve member and a second, closed position wherein the lateral
6 fluid flow port is blocked by the sliding sleeve member, the locking assembly

7 comprising:

8 an outer housing defining a locking bore portion having a first locking groove

9 formed therein;
10 a sliding sleeve collet member that is moveably disposed within the outer
11 housing, affixed to the sliding sleeve member and having a collet finger with a tab
12 shaped and sized to reside within the first locking groove to correspond to one of the
13 first or second positions for the sliding sleeve valve; and
14 a collet locking member that is moveably disposed within the sliding sleeve collet
15  member to selectively lock the sliding sleeve collet member within the locking bore

16  portion.

1 2 The sliding sleeve valve locking assembly of claim 1 further comprising a second

2 locking groove formed within the outer housing that is shaped and sized to permit the

~15-



the tab of the collet |ocking menber in an unl ocked configuration wherein
the sliding 4 sleeve collet nenber is free to nove with respect to the
surroundiwg 2bowepasg. 19. A sliding sleeve val ve that is lPoTR@sRée/oss2s@t | east
one of an open or a closed 2position, the sleeve valve conprising: an outer
housing defining a flowbore and a lateral fluid flow port disposed 4

t hrough the housing; 5a sliding sleeve nenber disposed wthin the flowbore
and axially noveable 6 within between a first, open position wherein the

LZ%ﬁLSéb b oo gt o S Ruhhagled ikebrt i B i ARy Frargoer ond, s
11/ é%%é@%s%#?%é&”%ﬁ%&é%%asi%%\%ﬁ% Jeki ng bore portion within the outer
housi ng fl owbore having a 11first |ocking groove forned therein;
1 3. The sliding sleeve valve locking assembly of claim 1 further comprising a dog
2 member that resides within a dog opening in the sliding sleeve collet member and is
3 selectively moveable radially outwardly into a third locking groove in the outer housing

4 to secure the sliding sleeve collet member within the outer housing.

1 4. The sliding sleeve valve locking assembly of claim 3 wherein the dog member is

[ 38

moved radially outwardly into the third locking groove by movement of the collet locking

3 member within the sliding sleeve collet member.

1 5. The sliding sleeve valve locking assembly of claim 1 wherein the collet locking
2 member presents an engagement shoulider which is engaged by a shifting tool to move

3 the collet locking member with respect to the sliding sleeve collet member.

1 8. The sliding sleeve valve locking assembly of claim 1 wherein the collet locking
2 member comprises an annular ring which locks the sliding sleeve collet member within

3 the locking bore portion by retaining the collet finger tab within the first locking groove.

T 7. The sliding sleeve valve locking assembly of claim 1 further comprising:
2 a first channel formed radially within the sliding sleeve collet member; and

3 wherein

-16-



12b)a sliding sleeve collet nenber that is noveably di sposed within the
13outer housing, affixed to the sliding sleeve nenber and having a col |l et
finger 1awoth11202emb shaped and sized to reside wthin tReTfUSeGW/0k326KI Ng
groove to 15correspond to an open position for the sliding sleeve valve;
and 16c)a collet |ocking nenber that is noveably di sposed within the
sliding 17sl eeve collet nenber to selectively lock that collet finger tab
in the first |ocking 18groove. 110. The sliding sleeve valve of claim?9

fu;;t her COfﬁ?éhaia&qo&agggﬁégﬂbépsﬁhpﬁs&00"6 2 formed within the outer

housi ng that 1's Shape Srzed to permt the tab of the collet 3finger to
reside within and corr sgolggd;n% éo a_.closed position for the sliding sleeve
4val ve. 111. The %@?‘&?fﬁgy yindrical Bese g @14 m 10 further conprising a dog
menber that 2resides within a dog opening in the sliding sleeve collet

nefiber and is s& et fingyr axalheawendingdramithe basading and preseatingiar d | ocki ng
groove in the outer housing to secure

7 radially projecting tab that is shaped and sized to reside within a locking channel
8 in the sliding sleeve collet member in a locked configuration wherein the sliding

9 sleeve collet member is locked against movement with respect to the
10 surrounding housing.

1 8. The sliding sleeve valve locking assembly of claim 7 further comprising a second

channel formed within the sliding sleeve coliet member and shaped and sized to receive

[ o]

3 the tab of the collet locking member in an unlocked configuration wherein the sliding

4 sleeve collet member is free to move with respect to the surrounding housing.

T 9. A sliding sleeve valve that is lockable in at least one of an open or a closed

2 position, the sleeve valve comprising:

3 an outer housing defining a flowbore and a lateral fluid flow port disposed

4 through the housing;

5 a sliding sleeve member disposed within the flowbore and axially moveable

6  within between a first, open position wherein the lateral fluid flow port is not blocked by
7 the sliding sleeve member and a second, closed position wherein the lateral fluid flow
8  port is blocked by the sliding sleeve member;

9 a locking assembly comprising:



4 the sliding sleeve collet nmenber within the outer housing. 12. The sliding
sl eeve valve of claim 1l wherein the dog nenber is noved radially 2

out war dl ywormbo/ikas4t hi rd | ocki ng groove by novenent of wrhe/usedlomss2tocki ng
menber within the sliding sleeve collet nenber. WO

2011/ 022284PCT/ US2010/ 045258 113. The sliding sl eeve valve of claim?9
wherein the collet |ocking nenber presents 2 an engagenent shoul der which
is engaged by a shifting tool to nove the collet |ocking nmenber with I f
respect to the sliding s].eeve collet . 14. The sliding sleeve valve o
G 13" wher of £t he 208EKBE HO56 POREHERBE he shisr s, figafier.fvit &
cylindrical_ ring. 15.The sliding sleeve valve of claim14 wherein the
cdll et | ocHirfido W&gﬁxﬁ@ﬁpﬁﬁﬁdigﬁﬁﬁﬁises a collet finger axially extending
fromthe ring and presenting a radially 3projecting tab that is shaped and
sitzed to resi de bt hiarslidingslieewg colietrmembien thdtés sioviably dispbsed withinl thet
menber in a | ocked configuration so that the sliding sleeve collet nmenber 5
i 331 ocked agdrTRiusiig A ithd sligmpatiéevermchtberUridonidha e dmesfinger

14 with a tab shaped and sized to reside within the first locking groove to

15 correspond to an open position for the sliding sleeve valve; and

16 C) a collet locking member that is moveably disposed within the sliding
17 sleeve collet member to selectively lock that collet finger tab in the first locking

18 groove.

1 10. The sliding sleeve valve of claim 9 further comprising a second locking groove
2 formed within the outer housing that is shaped and sized to permit the tab of the collet
3 finger to reside within and corresponding to a closed position for the sliding sleeve

4  vaive.

1 11, The sliding sleeve valve of claim 10 further comprising a dog member that
2 resides within a dog opening in the sliding sleeve collet member and is selectively
3 moveable radially outwardly into a third locking groove in the outer housing to secure

4 the sliding sleeve collet member within the outer housing.

1 12.  The sliding sleeve valve of claim 11 wherein the dog member is moved radially
2 outwardly into the third locking groove by movement of the collet locking member within

3 the sliding sleeve collet member.

~18~



16. The sliding sleeve valve of claim 15 further conprising a second channel
formed 2 within the sliding sleeve collet nenber and shaped and sized to
recei ve twe 2vaim2efs4t he 3col | et | ocki ng nmenber in an unl eciras2aonfii2gr ati on
wherein the sliding sleeve collet 4 menber is free to nove with respect to
t he surroundi ng housing. 17. A nmethod of selectively |locking a sliding

sl eeve valve into an open/cl osed configuration, the nethod conprising the
steps of: 3providing a sliding sleeve valve having: WO

2011/ 022284PCT/ US2010/ 045258 4a)an outer housing defining a fl owbore and a
| ateral fluid flow port disposed 5through the housing; 6b)a sliding sleeve

menber, . di sposed. within the fl owhare._and axially 7moveable within between a
'+ fot 1bpen Mol leie Ve Haane Wharty BebiebRERBo memben plesintt ke by
the sliding sleeve menber and a second, closed position

2 an engagement shoulder which is engaged by a shifting tool to move the collet locking

3 member with respect to the sliding sleeve collet member.

1 14.  The sliding sleeve valve of claim 13 wherein the collet locking member comprises

2 a generally cylindrical ring.

1 15. The sliding sleeve valve of claim 14 wherein the collet locking member further

2 comprises a collet finger axially extending from the ring and presenting a radially

3 projecting tab that is shaped and sized to reside within a locking channel in the sliding
4 sleeve collet member in a locked configuration so that the sliding sleeve collet member

5 is locked against movement with respect to the surrounding housing.

1 16.  The sliding sleeve valve of claim 15 further comprising a second channel formed
2 within the sliding sleeve collet member and shaped and sized to receive the tab of the
3 collet locking member in an unlocked configuration wherein the sliding sleeve coliet

4  member is free to move with respect to the surrounding housing.

1 17. A method of selectively locking a sliding sleeve valve into an open/closed

[

configuration, the method comprising the steps of:

3 providing a sliding sleeve valve having:
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Owherein the lateral fluid flow port is blocked by the sliding sleeve
menber; 10securing the sliding sleeve nenber to a sliding sleeve coll et
menber; MOceorti2e2g4t he sliding sl eeve nenber at a desir @dTIuse@ioad2ssvi t hi n
the outer housing; 12 and 13l ocking the sliding sleeve nenber at the
desired | ocation. 18. The nethod of claim 17 wherein the step of |ocating
the sliding sleeve nenber at 2 a desired |ocation within the outer housing
conprises latching a tab associated with the sliding sleeve nmenber within a

| ogki ng grogve i n the
step of Io%« ng quf Rguﬁﬁgr@ n@ga ﬁ%go@%gﬁ E%@gaéicef&@;lg Cﬁ?%ﬁé&i
ri ses | nenber radially outwardly froma slldlng 3 sl eeve
| et mang%'% gé@%%gg§’@gwth the sliding sleeve nenber and into a | ocking
4 roove in _the housing. 20. The nethod of claim 19 wherein the step of
8. ng a dég mr@@‘%ﬁﬁﬁk’@@@“@ﬁ‘[%%&d pithinnibe flowrhare aed axialiyng a col | et

| ocki ng nmenber axially with respect to the sliding sleeve collet nenber.

7 moveable within between a first, open position wherein the lateral fluid flow port
8 is not blocked by the sliding sleeve member and a second, closed position
9 wherein the lateral fluid flow port is blocked by the sliding sleeve member;
10 securing the sliding sleeve member to a sliding sleeve collet member;
11 locating the sliding sleeve member at a desired location within the outer housing;
12 and
13 locking the sliding sleeve member at the desired location.

1t 18,  The method of claim 17 wherein the step of locating the sliding sleeve member at
2 adesired location within the outer housing comprises latching a tab associated with the

3 sliding sleeve member within a locking groove in the outer housing.

1 19. The method of claim 17 wherein the step of locking the sliding sleeve member at
2 the desired location comprises urging a dog member radially outwardly from a sliding
3 sleeve collet member associated with the sliding sleeve member and into a locking

4 groove in the housing.

1t 20. The method of claim 19 wherein the step of urging a dog member radially
2 outwardly further comprises moving a collet locking member axially with respect to the

3 sliding sleeve collet member.
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WO 2011/ 022284PCT/ US2010/ 045258 21. The net hod of claim 19 wherein the
col l et | ocking nenber is noved by a shifting 2 tool having a shifting
profil e swaped/mms4si zed to engage the coll et | ocking meears2éonsBshi fting
it. 1 22.The method of claim 17 wherein the sliding sleeve nenber is | ocked
at the 2 desired location by urging a dog nenber radially outwardly and
into a | ocking groove within the outer housing.

1 21, The method of claim 18 wherein the collet locking member is moved by a shifting
2 tool having a shifting profile shaped and sized to engage the collet locking member for

3 shifting it.

1 22. The method of claim 17 wherein the sliding sleeve member is locked at the

2 desired location by urging a dog member radially outwardly and into a locking groove

3 within the outer housing.
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