DOWNHOLE TOOL FI ELD OF THE | NVENTI ON This invention relates to a
downhol e o a nethod of using or 5operating th
R iRy

inventio as particular application in bypass tools an

operating such tools. BACKGROUND OF THE | NVENTI ON Bypass val ves may be
provided in drill strings to provide a flow path between 10 the dril
string bore and the annul us w t hD@WNHOLRREOOIenent for fluid to pass

t hrough el ements of the bottom hole assenbly (BHA). This may be useful for
a nunber of reasons. Wen it is considered appropriate or. necessary to

del i ver | osiip¢iD OBITME poveERtreohal (LCM to the annulus, it is preferred
that neasurenent-while-drilling (MAD) tools and the jetting nozzles in the

drill bit are isbhatiecenfipomelates toCn doximihele topd amdgier aompdipdi afe usmgser damage
or bl pckage. Thus,..a bypass_valv be brovi bov MAD t ool

Fur t her mor EPEFAPELE eto%ll eiﬁf’ Hﬁvefnt%o%sﬁ)émg%%rr%ﬁﬁggfogl g’ch?eaesé tgotﬁ er
circul ati onmétabés éffopblatihglsiwoh théle. annul us above the valve, and this is nore
readily obtained if the circulating fluid can bypass the drill string and
MAD bel ow t he bypass val ve whi ch woul d ot herwi se consune pressure and thus

hydraul i c Fﬁ’X‘@kGI?(%JﬁW‘%ﬁEqT\IJEETi&WEml ON According to an aspect
er e

of the inventron e Is provid an activating device for location in
downhol e t ubi ng, Bypass ddvésarayhbespriogidad iradiilil viainge o prowidieladlavopithcherabdre t o be

mai ntai ned at g larger diapeter than.a tuping seat t old the device on
the $@at, 2baddllsHnegiast ARG e e T WHSPW@}E? ée%é‘Hﬁ‘F’Fﬂ‘J?’éBP'é’ te@aﬁ%ﬁvavg_
retract.  olomeddC 6P RohPhte faddehibey (B‘llfIR?.CtT.h%f mw%e'da;é'ﬁﬂfdr%gméﬁof s

provi ded a downhol e nethod conprising: |ocating an activating device

def i ni ng aneasons.vaVhonitps ebndidered appopiiase ©r tngbésaary te aletiveyulostngir¢uiation
activation prof.il o . nmaintain | arger dianeter than a seat. pravided in
the tubing; etial; ﬁr%) tRel e??‘&@‘_‘sorf_t %ﬁepfsffé‘i%,g ﬁ’ﬁﬁ ’P%%SErSWFPthXPﬁﬁg“HIHég
30profile sNpWD)R8dIs betRI@tihg BorAdiinthe/ddIPbit afd iSolard fioRpthdai R WIRES es
through the seat. Alternafive features of these aspects are described in

t he appendenightptntiese caisaidamage or blopkagsr ditng. & bynasstvabie mapbe prayidedhe
present i nva%g% i I\'[/I% ?ooil.S Fgﬁﬁé/r}ng?eg £& h%?e\l\agé}lir?g HX,B%,S@E &é@ilr%?e Fooég?lrieivsei a9
higher circulation rate of fluid in the annulus above the va]ve; and this is more readily
obtained if the circulating fluid can bypass the drill string and MWD below the bypass
valve which would otherwise consume pressure and thus h);draulic power.
20
SUMMARY OF THE INVENTION

According to an aspect of the invention there is provided an activating device
for location in downhole tubing, the device having an activation profile configurable
to be maintained at a larger diameter than a tubing seat to hold the device on the seat,

25 and the profile further being re-configurable to radially retract.

According to a further aspect of the invention there is provided a downhole
method comprising: locating an activating device defining an'ac'tivation profile in
downhole tubing; configuring the activation profile to maintain a larger diameter than
a seat provided in the tubing; retaining the device on the seat; and re-configuring the

30 profile such that the profile radially retracts and the device passes through the seat.

Alternative features of these aspects are described in the appended dependent
claims.

According to another aspect of the present invention there is provided a

downhole bypass valve comprising:

CONFIRMATION COPY



WO 2010/ 128291PCT/ GB2010/ 000899 2 a tubul ar body including a side port;
a sl eeve axi al lfé novably nounted in the body and defi ni an i nternal

activati oNOZBWYI28¥15 first diameter, the sleeve normal | 3’%5{%33811’/‘1915%3rds to

a closed position to close the side pért; 5an activating device having an
external activation profile defining an activation dianeter |arger than
said first di anesmbylat belydasludiagacideipguts ed to be transl atable into the body
to engage the actiYati on, ﬁrofil with the acti aéi on s %t .and permt
application of a2 fleGYqd apReE suP¥eiy dRPHYed & dhe \[{)8 X H‘@ddg 1THRE A7 1atgEnak| eeve

to nove the, $haeye sAPWNUesEs diateftd, RN Solha eﬁgbdgegﬁam%.sai denspPrt:

and 10 a latch having a part in the body and a part i e activating
devi ce, t hepgsatiango ofos¢ the sidatpolt; confi gured to engage when the activation
seat and profile are.engaged.and retain the s|leeve in the..op osition,
t he _agti vati ng d@\/iaﬁtévalnggt ﬁ%vrlceb 0B SHFEak 8CHY%18H98§°§“% er}H_@ng%fti on
profile frofifvBgorA@lameddri Bfbed BRhn SAid Fadt dibBeRE! thY addvade d@ﬁ/ﬁ%zeed Sto_ be
transl atabl e down through the 15sl eeve and the 8arts of the Tatch further

bei ng oper atnslatadleingethg hgdy smengsae thet actimetion) prelile wigh thetagtimatian seaeand osed
iti . . i t { X i i h
P95 0. et PRSI BB SR s A B SR Y SR e

operatin ypass va

body i ncl udinBge thesiete qowriwardditoansdpes yesitisfidasheh fthet dide psrelyandnd normal |y
bi ased upwards to close the paort, 20the nethod congrisi ng: . | andi ng an
acti V@ting devi celaich hayiag aaaitdn shechpdyrpad apartan thepglyatingdeyise: ha pertapf | e

pr ovi ded O”tpf: ﬁ&tgﬁ NGTiY re%%%gﬁgéah%ﬁ'h?er Qa\a tée\étaéridogroﬁ?@ln Oéhgﬁgeed §J(1];Fe"e?
applying a flTurd pressure opentrng force to the activating deviFce and the
sl eeve t 0 nmeisen thealesVeiavtke ojmnnwaitm, and open the side port; 25engaging a

[ateh part 1 Ung Bodrut e Lahen B oL et valing. devi e g, retain
from the activation seat so that the activation device is translatable down through the
15 sleeve and the parts of the latch further being operable to disengage and permit the
sleeve to return to the closed position.

According to another aspect of the present invention there is provided a
method of operating a downhole bypass valve having a tubular body including a side
port and a sleeve mounted in the body and normally biased upwards to close the port,

20 the method comprising:

landing an activating device in the valve such that an external activation
profile provided on the sleeve engages an internal activation seat on the sleeve;

applying a fluid pressure opening force to the activating device and the sleeve
to move the sleeve downwards and open the side port;

25 engaging a latch part in the body with a latch part in the activating device to
retain the sleeve in the open position;

passing fluid through the side port;

disengaging the activation profile from the activation seat;

translating the activating device down through the sleeve; and

30 disengaging the parts of the latch, permitting the sleeve to return to the closed
position.

In a variation of the second aspect of the invention the activation profile and

seat may remain engaged, as may the parts of the latch, such that the sleeve remains in



di sengagi ng the activation profile fromthe activation seat; translating
the activating device down through the sleeve; and 30di sengagi ng the parts
of the | avohlpiopesaviitti ng the sleeve to return to the cl @SEGROBVMDEN.

In a variation of the second aspect &f the invention the activation profile
and seat may remain engaged, as may the parts of the latch, such that the
sl eeve 1 emienspennpositfn? 0 ¥is1A8y Bt Risthihe GadiReO 3PP trBppiMe 0P ReBriNOsikihg ON.

This may be usefuﬁ) to facilitate dry tripping of a drill string including

t he val ve, ingidipg the alveieasayill pedessaibedhbelow.  "The opening of the val ve may
only require th b C i.ngl i i.fvi.
activation and ngrg‘?’?‘[‘] gf?é ﬁ]v@ O%I?mh}égtgb)enn% r ge§t¥é88§matsﬁx'g(i;%3 %%i;%ggg val ves
whi ch requiévcd, hﬁnpﬂrfgeﬁm@ruz:avafonmnkitOppfaaoﬁmtflthatvalng ks condrasts Iveith iokier or t he
use of specified pressure cycles, which increase t]he ti eﬁ req#‘ired to

acti vate t Haverayhigh EyTRAhePreseapgiot multinle achivating-halls g theikenar theseiobn
The operat | @lf@:j Sﬁg&%ullegt%ﬁréﬁt Qnichlifdrbhst M ShEGYGuited tB hi%tl%@ BhePPALL Q0

requires t e presence e activating device In the body. Thus, 1n the
absence of whivh terst fovindreasg thel@skdematfunctgant her prior to | andi ng t he

activating devi in the slee r afte e devjice has heen tr.ans| ated
down t hrough thiE%P%eéetéO” ?‘JI‘FE gafg@,tgtrgtpmnlé@ % rﬂ“? ORHA PISHEY PRy | ‘éve is
cl osed. Thhl%s&f?,@torf@l%t §cntv9m£g 8RA&AhShé Bodyhl muss lif ieeabléiee Tolf@}lih 5&1\1a‘ﬁ§
interactionh between the sleeve and the body, and it may b |cul% for

t he 1®per at devies, eitherf priay to dantiéng thei asvasingpleatfiedn tbﬁéleg‘ff‘e@fv@ﬂq@idb¢ devise at any

constructi B Gt GRpR o rish e R I SREADH oy B BhE Ay vy 2 o

rotate rel gbéveeist Blotdde G contrasts tol ﬂopﬂ@lseﬁb@dilmllee‘t&poﬁh@e\tﬂléss oh nt ended
to nove to the open position only when the activatin fg device lands in the
K&

sl eeve, anmtqrh@wnrl@ﬁwqm thesleene angdhe brslyi and may; becdifficult fox the QPFIRPTEYI ce i s
I n pl ace. rﬁ Cg grnlllﬁe bpég@qgﬂ tSf%eV Cé(}é{t{bna?aﬁhﬁlsﬁihpsed 20 pOSI t I on Onl y
once the | &tchi £

|se RECACt I vating device moves out of the
sl egwe. Thus, | Tﬂhe:csnﬁelva&ha)t emolyly eaialiyl mg)vfable; dimpplefsmgr esnattictadrednd ool s,
the sleeve wll not nove or cycle inr spons v%o normal flow. or pressure

changes unpRarafapfithe y#xe. 063?’%‘??% élPe BreyeRANALSO Tefatgrelatye 1o thediad¥: changes
My occur everypl pap JhB@dlﬂﬁﬁ{ @O;%'Ieet«é“is”ﬁténtl@d %&Ho% 8o Wn%sﬁi& ST

bl eeds of f pressure rom e, or raises or 25 lowers the valve in the
bore. The sheeve, awndnmge\a@skandamethe skeaVe ,anddhrn ren@vhamhsmemmdsmon ds, are
thus far le s Ilkel e.affect b e presence of dri d, LCM
bnd the 11 RBle fe b i T8 oo (Phe Ertres 0610 P rEBrbS BF R 1t ne
wal lroof thg,didd b d?i@é ehAREELAS diseOnS S8 QY BNC ety BaNE Mobensansythto fill
and packo?gaps and voids in ole tools. If atool is cycled

frequent | ysletye. niibusaria ch@hst $o mmng existing fluid pressure-actuated tools, the sleeve

will not move or cycle in response to normal flow or pressure changes unrelated to the
operation of the valve. Flow and pressure changes may occur every time the operator
turns the surface pumps on and off, bleeds off pressure from the bore, or raises or
25 lowers the valve in the bore. The sleeve, and any associated seals, gaps, mechanisms
and voids, are thus far less likely to be affected by the presence of drilling mud, LCM
and the like. Drilling mud and LCM is intended to fill pores or gaps in the wall of the
drilled bore and as a consequence also have a tendency to fill and pack-off gaps and
voids in downhole tools. If a tool is cycled frequently the mud and LCM is more
30 likely to be drawn into any gaps and voids in the tool and if a seal then moves through
the filled gap or void the seal may be subject to wear or damage and is more likely to
be displaced. Alternatively, the parts of the tool that are intended to move may simply

jam or seize. Such a failure almost always costs the operator hundreds of thousands of



30 likely to be drawn into any gaps and voids in the tool and if a seal
then noves through the filled gap or void the seal may be subject to wear
or danmagewendiovsimre |ikely to be displaced. AlternatiyerGB2ivopmpt s of
the tool that are intended to nove may sinply jamor seize. Such a failure
al nost al ways costs the operator hundreds of thousands of WD

2010/ 128293 f16aks SERRMHIR0ARBurl @Rt @llisnd 6 EMwRtdepEndamgof okl dur@idh 4l | i ons
of dollars depending on the situation and the size of the drilling rig.
One of t hethewsze of therdsilingrigrs of LCM is cal ci um carbonate (like chal k or

| i mestone). Thig, material is usedc:i I J Lo [ | e and
may 5 subseque?tn Ff/)%ghee Psstscg vn?a%fl {dé&lsFr%)grﬁocvl\gqgﬁéﬁﬁﬂoé\a}rg%%gI(ﬁéérsgié%ig 0?nto t he
wel | . Cal cijh@soa)boImaie naserangs afsed e pat etavge adiierscsd oblubbmant ang t he
cenent-like qualities of the material_ render if articul ar%Beffecti ve in

j ammiSng  doswbskicatlynbe iissplyad to 1mprove the flgweof il pheasaitf i MR- traliem ¢ o
control open},Be@RGNELPHeDhiR indrlifiertt SEUnRAd hE BiReniPiIRVGaliAGs Bf 1R S! eeve
of relati vgﬁly sinple construction and operation. Thus, 10 " enbodi nents of
the val ve dmterial rendei patioialy sffanivein jAnstiog dowe hols nagedanises] | ke, or

anyt hi ng ot her t{han a m ni mum of vin rt.s, which ul.d ot herwi se add
conplexity to th@e Hﬁe?’g{]’Fé‘ﬁtl tmgﬁg[\)’{fgﬁggg%ﬁ(d %S?IE%FP%WVIQ%%@]F %nﬁev\fial ve
reliabili t¥ac;1§la%g rovisidnSofMOiccB B8 Hahtivey sitnPR GnBERvbAQEd Whédatidn Sirabg and
the like to ou Fe-cycle" In response to an action intended to nove the

t ool10onl y embodiyents afrthewelvs tdepnatirequireaprosisiopath kfletekcams and thet likgurh t hat
the operator on surface may not be aware of the tir.ue i.gur at.ion. |f
consi deredaﬁ’l’é‘&i"gs‘élmr Shangasmnmu Oi?hrélo‘él(r:l i Va ir}%}{l ev\%@ghn(gtg%g%fa%

rel atively .GOBRKRY 16 SHeSdgetttfon W, thevali@and Qopstislty rapdcs oarvableeretiabgityhi ch
m ght not be expected to remain totally reliable w {igﬁ: &8‘94(}%%%@ exposure to
n

downhol e cavst, titiionst unubeal ferttpols Previdedevit &-slessanddhe Bihe
conditions on surface unti 0 i1S i livery
t hrough t h&ESROTS; 19 ASTD il+ tFﬁC&% rtlgnné0 s%géﬁ?iblo% 1§ o?ﬁﬁg&%-ogg’hfgng%??gelg?g %nce in

pl acg t op $aaltfack anJ-ploe\seeH thanthe bpddage bhistfadentay mx e \astaragf e wiveeool

mechani snms and the device nay only be enga {th the sleeve for, a tter
OF hour o eeligurHie: bylb s ARt BRCHSAPHAL D EaHe B BIAERE CTES PR ol |
typically bg npyn i Ll rrhf}Beqripeh B elefieatsWhich ndbhPRot above
t he bottomr‘ﬁ%tll eelﬂ)éé(gg%?ﬁg?%rﬁ%&n’vﬁhré?ﬁg%ohe vglr@gsi seSr ovisded1 Wi t% th(c)at
intention ot egecredr iongerh&l taally triabatde neitiisprotanged, zdxpesust | 1o Wdppinbalel y be

| ocat ed above the MAD t 00) Iéi; t he BHA, su(ﬁ:h tlhat tgl% MAD to?I ist.g ot ect ed
f r om exposéPrditiens: teacitygtinglentse mayv st ad IeCINCOBETIORH PR §UFAEE WU H®t hat

many, £l ene , and\GAIHRHN thrbil® @6 nhuaaini the dEBWuGE: siukd bsk! at ed
or 02n y m %ﬁﬁﬁ%{,&gﬁiﬁé@)&‘%@to LCM 30{| bel?%g delivered via tlﬁge val ve.@oc

cour se enbaskends2SsmafutésheOncal ine plegy tbp sselsvéatepreventodrye LGMr gastivg inigbi ng

and at other |ocatjaons in a.tubi st,ri.ng. y rd* and
" downwar d" aFyating deycg H’@Ql??&’sr‘i‘%ﬁ a“gj%%ﬂfvdﬁglgﬁy 8?”&?2%%@39 fla?\th%%] r iU?\IP%d hol e
or bore, With LpWerSlrDRinADthe ®9pad DpertibRBSs ued camplrvar d bei ng towards the
distal end of the bore. O course the valve may be | ocated in a

VO
2010/ 128291PCT/ GiB202abeooigogicgly be mounted in a drill'string, and may be located in or
25 above the bottom hole assembly (BHA). Where the valve is provided with the

intention of delivering LCM into the annulus, the valve will typically be located

above the MWD tool in the BHA, such that the MWD tool is protected from exposure

to LCM. Furthermore, the valve may be configured such that many elements of the

valve, including the activating device, are isolated or only minimally exposed to LCM

30 being delivered via the valve. Of course embodiments of the valve may be provided
in other forms of tubing and at other locations in a tubing string.

References to “upward” and “downward” relate to the normal orientation of

the valve in a drilled hole or bore, with upward being towards surface and downward

being towards the distal end of the bore. Of course the valve may be located in a



hori zontal or inclined bore in which the "upper"” end of the valve is |evel

with or belowthe "l ower" end of the valve. erences made herein
to di nensyV8ifé! 0é1>3§7r9éssed as dianeters are not |ntended tBCEé;ﬁzggwﬂp%’t’ed
solely to circular parts, and those of skill in the art will realise that 5

simlar utility may al so be achieved using parts with radially extending

el enments Whogizonlal ooinclirakbsarinl whidetheneupperdagricof e eales isclevar wigr &n

The sl eeve nay gef“ ne a port that is aligned with the side port when the

sl eeve is iM% e ofi B Valggpr opri at e seal s may be provi ded bet ween
the sleeve and tfgalAdy nilde BERH @ difiBhsidliexBlod@aRQlanieters SR A iftefad hen
the sleeve is in the closed position. e or a plurality of e ports
may be prO\tod:ecteandte(brselelyrtoammuterradart'syandfthomoq)fesi@lt m@lepzmt tvxsllrrag'hia:ethplr ovi ded

in the sleeve. at.ch i.nclude a catch a tch rrber

b ased or - G Py By At e datsi gyl b S oralR e sEpre
configured WwcP86 Hbttne'&és@é}ﬂ %Eﬁ@@oﬁes&rﬁ&déic%ﬁrﬁ@ﬁper reI at| ve to the catch
in one direction and resist translation relative to 15 the catch in the
opposite directilds. Sléﬁhemaatdcﬁnmwﬁéhaémhggati withitee pde pot whearthe sleeen of

t he activat.i ng,,devi ce rdsr Iat vetoth re nslatlon
of the devi' ﬁH’g 55'5&’/8?%1%05 & at éoltlba %Ybe HP g‘rﬁlgﬁ?gt&?‘%g‘g l-'r?eS%ezfgl%lat}g

devi ce downoiirteughurt iBatsheeide oz isosWhl&G dlhsaeﬁz@ﬁﬁetﬂersteeoé id hether @It)gdde and
seat may di sengage or release the |atch. 20The provision of the |atch

per M@ s t hevosidiope Qns @5ea paralitupheide ppEh maa/rl@smevé?%nwmf PUR PlyRbY o
pressure. gu'%b es, including the ability to dry
trip. Wen Cgoé'%rgtm q% gﬁ?VfaEd gﬂ{ﬁgr@feg& rieved froma bore the uppernost
pi pe stand i s sefimr Bitcfhdnfaryom:hxlde Picpieh sandi mgawhtlhembﬁ bavetr oerndhaiwiseche

stand a short _di stance abqve t f oor tring is
retrieved %ﬁgureé Heengspet zi‘l‘?d’at?h §t‘r ﬁé%?? étrﬁtﬁtttqn 9fi 11 ed

with drillig Qk%hqn%bé}trpl%ﬁvé 40%9 catat %Aeydltéaﬁorpml%%@trﬁtsmtlhﬁ rélhﬂb&'to

corrpllcates the tripplng process: uid drain fromthe stand and
must 1be safthd yatclapt the edpesitd dorecticai. nBtt latelbumyebe cqnﬁgared Itmgemilt tremdatidnl ui d is

punped into t top.of .a.string that featur valv t he

dense sl ug E%P%{b‘}ég% AEViFs aﬂwg a Fdf’la“Y‘htOt b§?¥ ﬁ‘gfts “%ﬁglﬂl?s and
the fluid |d%Vi%l=: uwhtasr}etahee & the B8dY. atrtaslstaﬁhgmetétﬁvaafgomtdermwhﬁﬁl\f@@n the
uppernost stand and the renmai nder of the string. The |l atch may al so

ensur e t hatthe beew! flelowingodisengagemmny of the priaéilef angi Yapmay discegage orirelgaseat e of
fluid thrOL{gh he val ve varies. This contrasts with nany existing
arrangenent ch rely on a predeterm ned flowinduced pressure

diffggential beimg previsibaone@ 14teh Permnslistthe valat uebeopeintainddeopeh @Fespeetive
differential tends to drop sharplf}(%g WO 2010/ 128291PCT/ GB2010/ 000899 6 each

time the vallf\ﬂélld)ﬁ@\ﬁsﬂ pragsures s afffes ¢ grmben fpdyantegesnaciudingdhe abilittter . Thi s

results in ac t A rate

i ngress of "g’é&? c@gg%a%ﬁgé Ol%"?ge mr?i’re&elgglrér?\%g\fehefpcﬁﬁtaqim% dIE%¥r vaﬁggJ e
failure. Thenbaskdpagtiapfesmake pipy airing vith the lawerrendrof aregearaint shoerndistaea Wi t h
the 5 provision of an activatjng gew ce .which ¢l oses the sl eeye bel ow the

si de port abeve termg fleorylk tpishiperdoeas ﬂ‘?mﬁ‘éﬁdm"@és Re uppstraost sland grayebe
U-tubd ng maa%/ %eglgtgﬁryﬁ Bl WHR 8911k dd”&PotBQBﬂ&tB“%leélﬁ%hﬁéﬂt&ehféabf’{ﬂepf the

hol €] ace punps are s down and sone of surface pipe is
pul | ed out fhiid tdreplivates thetripping prbe:sBI—#heafbmi/mlt Hein_fovinithe stagband mugtrbev ent
the BHA getsg%eiqygca%%uliecé( a1|1 C(EnQaemléé:Nl }?(?wcla\}ersi Ettslugsofo ci{%tée fluid is pumped into the
top of a string that features an open bypass valve the dense slug displaces the lighter
fluid in the string into the annulus and the fluid level within the string falls below the
30 coupling between the uppermost stand and the remainder of the string.
The latch may also ensure that the sleeve does not move as the ﬂuid pressure
or flow rate of fluid through the valve varies. This contrasts with many existing
arrangements which rely on a predetermined flow-induced pressure differential being

maintained to hold the valve open. The pressure differential tends to drop sharply



10 The presence of the LCM such as cal cium carbonate, raises the density
of the fluid |n annulus and this relatively dense fl uj i ]| dto

fl ow fror#b%gloé%%%?us into the string. In the absence 0%8#%;66@816%%5@% ve,
fluid fromthe annulus would likely fPowinto the string via the jetting
nozzles at the distal end of the string and would carry cuttings, LCM and
the |ike i rdaohtine the valng oppst suchitbdtitye delvatpindg tooshati¢rowrkiluttert Adid besolrsz| es,
MAD tools and the like in_.the BHA The open_si ort also ensures
that the U BaseeIEpIEt et L stioant LT parh 8 pidh repials B OB BRI ng 1 0
push the acfisvsthisNBicié8¥hg theUiReRREHA of Qdlve FAildrdle sl eeve. However, even in the
presence of such a force, the |latch will tend to retain the activating

devi ce in pl ace. TIROTsking| opsai o aoysdye by a Hetckjagangrament sgogabinedt iwith dbees

reverse circulatio that J.s ere flui I I e.down the
ol 8o SnctRiRndh ar Mivalige AMGES whidh! ol QHE LT BEAOMI IR (o
the string permits Ne-tten 16 iodeur Pirinlessigf #boye hiyp aslveny-tibigt mal soceal aftezzl es

bel ow the valve. |f the BHA has becone differentially stuck to the side of
the hol e dudmRing-§M giiatheanaplys aibe battem of the hals, avhepihe pufags pymps aean be
25 tenporap| | o} tat.i e rein
order to ff%jg{ %ﬁﬂ‘gﬁ\@iesg %\A%f\r/tgg‘éﬁnf[?ﬁe?ﬁ Pée)gstf) @eipg t tg)fg%éjlhieft%y@t%mr g{/eergglé

circul at e asddvetdstLBYAS oadee tprief ény tirecBIH Aoz emtirigestudk iu gieyL M 45 i€ sdttles out.

i npossi ble, to reverse cirgylate. . The activating, devic .ne

con 1Bur eq' DREONeTaHER of 6 L0 L RGP LM PBRBaL: 1o HE KT hG! 1 T Eh ¢ he
valve is m)tHQhﬁl_qJIU§ %&i 6 dedatiBeld dehde il VAL terfd @ AUV Frohy B¥@hnls iddrpugh the
string to land in the sleeve with little or no requirement to punp fluid
after the denngeln thhalsenweyofishe opemfvalve, Auisl frem theomsulnh evoald likgly flovsmes ar e

bei ng experienced, and it is preferr t VoI npi.ng _additional fluid
into the bof %.Sr}!(l:g:&adﬁ’r‘?gllef}l,ngt'ﬁ Z&ét%‘\%g?i Ségd%\?? 8@"1}?&?}“?%61“ OB ST, y
dense mat erdgingsSUEMamd N0 13Q 1M 22 HHRET 6BROAN 840898; or Bé@ling aRd be
configured to Brow de clearance with the narrowest sections of the string,
suchlthat tivezigaWVIND wals andrthg bke mgheBHAel y qui ckl y. “Al'ternatively,
the activating dgyvice nf i fracl ) | ' devi ce
t hrough the stri ge_ongrEfctf]eipé%%eaﬁl% él{sﬁ}eégactlh%algﬁ(r&l%elég\?f%%eg#ll%}e?g%%ayagdne or 5
nore W per §ufsres f#es émdinPAc pusihghes batévating sdexizs iwadrdes ditidfl thpi g1€evien t he
string above the valve, This permts the device to be transl ated through

hi gh angl e Benesr yenitatheseigsansn of otk 3 farer. he 1afe d"”beﬁe t'8 18t hiccur at e

tracki ng of_t.he. it t he device fromsurface, by nonitoring the

vol ume of chhp%r%g%ﬁ;eégqﬁﬁﬁfge't he string behind the device. This facility is
partpoul arly usefhib lodkiny gpenavfgthe sidel past alse fadiltates [roverseatiesilaioa, fHat is
avai l abl e. Furtherppre, it b ossible to pu L irectly behipd such
a devi ce. Wwhere figytlgys figmsugfpcg ’éﬁ‘?i%‘tﬁpﬁ)ﬂn‘g\é%nﬁ“%‘%ltg%?tf‘\‘?ﬁt i)faﬁ%g'f‘gfi | e

may be recopfy gidhARLM PR: ullst tot fhe 6 vANthel RNPAGS bbR, tFeldli paGRGe- For

exanpl e, one or both of the seat or the &Ofi | e may be deforiable or
retract abl eMWheosleand aozzhesdfeldve theemalse Hothe BHA hpe bepomeddiffersofiallynstuek i al |

for exanple l.gstj.cs terial or al.uminiu sugh ,t hat .one or. both of the
seat or pr o‘Piaq"gs'aﬁ9‘Lﬁ’§ hg%‘f‘l?c}&ﬁ‘y&ps%bﬁg}l@j@gsﬂr& g’F rlr%vcf??% EPRlps papebe
actiyation devheed RuRASSolEdRER: BRRnShEE9drosite flesduf@inssadr 18FreBR i |
may be a softer nmaterial and the other of the seat or profile may be a

har der mat eBHAl Howeyierathisyrequites thsaabilifyl fo pverse| citcuia gndhanast Hibhs @kt t he

seat does not .suffer ar, or e from 20 passi Juid or other tools.
An extr udab‘ioé‘ﬁﬁﬁrrefii?%ﬁ’\gg? VR %?fg(? & MRS beét%ar%léé&ges{%ma?%l |y const ant
cross section i nTRRua¥tid) ddlideanhy BO corfifurekagh tiat tiederideriglodd éropped i on
may be cylindrical. The extrudable portion, and indeed the valve, nm

i ncor por at eintne stingnior whish thhwalveds mastede inisaly e ARl appie eahvill teyehendi ng
patenh appleabhhe YRnaOR3EAL B0t sbde Wit FASHY fo MaulBheht {oSpdtlf BLRPT 2 0
after the device. This may be useful in situations where fluid losses are being

experienced, and it is preferred to avoid pumping additional fluid into the bore.

Accordingly, the activating device may include relatively dense material, such as



25entirety by reference. The valve may further conprise a rel ease
device configured to be translatable into the body to engage the activating
devi ce amioremansidgure the activation profile to defi neraTrGH2e8a®0899 anet er
smal ler than said first dianeter, whefeby the activating device may pass
through the seat. Alternatively, the rel ease device nmay be configured 30

to reconfigune dndepeabddfisatddon pRAtdet %&@&%Whﬁ the helreasa @casms F thar ger

than the activation di areter. he rel ease device may be confi gured

t o provi destang|sogethét the dgvice wilk tavek tedasively amirkbeby a fluid pressure force
may be applied t he rel.eas evice, Th e kcAa: i
y pp! 1 A%{g!&,vg[ye ggeeacﬁéé{fn\égle&eﬁng iy e éogﬁg&eg%ar&ﬂltaa@gﬁmwﬁ

external seals. con ured to per

2010/ 12829%,PQE/1cB2R3 XN 88Hhe8 PR Ml ed, ithnanivatngréofieannaglindlode enbyr t he
rel ease device to a selected part of the acti vatd'rng device. The rel ease

devi Be maymbee WS Pepsrsigs (@ metchisthe sie osisizes ghihe drill'pipe in festring apays on
profile may he retsac r I [ Shd BB ahBleRA S jer

smal ler t hﬁ’ﬁ vgg{ed ’lﬁjl?srée?ﬂ glgg%eqegfé,e taﬁ)grnle%%?/a%ﬁgqac%i vgt iang.edevi ce Z?r)g% pass 5
t hr ough t hgcsiemtof sBipndnisogetnyits ingreahorataer trmkimg i the positamed] thedeties der

all oys may define the praofi|e. The actiyation praf.i]e may.includ

radi al |y nBombiusiape yenoniormgnhe olung, ehfiud pp ilf’{or fhﬁgs\(rd?g %85’?5 tgﬁppor t ed
in an exte | Fab By is R ARy sefuld n FERBAFIE WRAE Wihh 10\Y Todbiadds are
retracti onﬁlo &t' ﬁ@ﬁgrr%b @rl.s p?’ﬁle% sﬁﬁ%ﬁt ‘maygt aﬁée the formof a nmenmber having
t apaned or awileppedristhepoot, gunapdesposiihls wuppop LGMdirstly Greaing pech én a
supporting position by rel easable retainers, such as shear couplings.

In the retf44¢%d or coll apsed configuration the activation profile my be

arranged to prowhesr béth bF thel detiddtion’ Rat fidat eation prsfile eyt beodecodfiuratile vat i on
profile past the activation seat. The use of a retractable or collapsible

act i vat i ontoreniititee sealandrthe prodiletoghisangage. Fos exuppleonsior bath ofighe s¢af oand
control than an.extrudabl,e. or far rofd,l e, (i it ] o) nknown
Por bt r udit o5 ol b SraBhr gLt IRRLERY Olhe Beat oF BREI4 mdy? pORYS ¥

di f fiiscul ti gSarhvelyRfiaNAerilefs edamblen midienplaienigl droaleniniwdgesudbvhatesmetonr ough
seats. Wen Eu ing an activating device into place,it is,common. practice
ae

to slow thbot ethéfseyuﬁlbpw@l%émtyhée GéW‘_@?é‘ AP FFeQe%’HIB_g%é%tp.e”PB Ger,
fxgnsn“dggngcs{vggé’rﬁ FEAUL D Yss thifhoh e JERA! TR RUER & oStk Gy 4 igficpeat and

ping o e preSsuris colum of fluid follow ng the device
gener at es mawgiay aid Gdioklies afithepseas supefiunge bon harder gdevérd. Typwallpethei a of

the sl eeve, and the static friction hetween the slgeve and {he b al so
i ncrease t Bt I"Yluéleirﬁ’@ﬂtie]%ﬁ“&{]s t‘?’@'aﬁ\er?ﬁatd‘g‘?f?d’@t B’éf??gw‘fﬂr WS&déqv{*_’the
Seagpbef Ofsﬁgn@ ﬁgigeeﬁeohér moyed hQ LREIABRNpAASH tdfothe Prbfil lﬂa%ah&ﬁé ke

a

undérst ood changes 1 n anbient conditions will vary the force

requi red teutekintialtiecanstiey toes sdetiondi the adaltdiretioon, dxagnamwle fe exprdable
necessary to extrude a devi.ce farned, of t her nopl asit i terial rough a
seat may d8eTEASBARSC HEnE er_i%’ﬁreé‘tréffjatﬁ?lé’ogéo\ﬂ’ caélai lhgefgeggglgsya]&’h}éj? J

¢ondi ti ons incﬁgﬁpatél%né%ﬁi RSB RAT the G8atles tdeseribatl Uh expplicantle cpafehdinbasatentspended
in the nud, y significantl él i ncrease the bl owthrough pressure, making it

di fficult wapplicaorlVeQ|2008/1¢6@12ehe discioswin afhwhigh iy nconegated) hereie Iy élyi ce
will_ plug the stri n% if the pressure necessary to extrude the device
thro’1§gh t hENWER DY PN Ehove the surface punp capacity; for a driller this

is a very bad anfle ¢ast nayPRfthér @inpriveerelease device comfigurad té batranstatpblef i | e
may be configured to retract or_collapse on apg%i cation of a nechani cal
force to amtache hadyitosngaesithe activating devigs anchisseritaure tgischvatoapaphiledp

define a release diameter smaller than said first diameter, whereby the activating

device may pass through the seat. Alternatively, the release device may be configured

30 to reconfigure the activation seat to describe a release diameter larger than the
activation diameter.

The release device may be configured to provide a close fit within the sleeve,

whereby a fluid pressure force may be applied to the release device. The release

device may include external seals. The release device may be configured to permit



WO 2010/ 128291PCT/ GB2010/ 000899 9 force may be applied by a rel ease device
pl aced in the string by the operator at an appropriate point. The profile
may t hus, WPHOHWORRE! usage, be substantially unaffected EQTWP}%QQ?#%% of
fluid pressure forces typically experBenced in the well such that it is
nost unlikely that the activating device wll be inadvertently bl own

t hr ough t heappliegvam &f aanedhehieasfodcedne tho releass sdevizepol s esleded grark e$ theThus,
t he operator .cal b conﬁj dent that. the i;%%g{)ort vviLI B}e opened on the
activating WEVFUE X6 e Ericashacdfengy be sonfigigdda £losg (e deht for t he
activating devi CEndYBMival6h PesTile rSdyPBOkdirdtBBREDr Volldpsidle' &) Béfineeh Yrehia® |
cross-section rel ease portion exposed to the fluid pressure acting above
t he acti vatdiageigevingdersihgn spidafirshdianmstess wierebrlithe aeteviting| desice onay tpass

el at Pvel y SRR e sBu S BhabB, B Bt Bl el "SR by MERR B Foer a o

with an appdefipeithé profitd. eaheadlivdiiGiEpofiloinhe inchideanaimintmovdblemembet ke t ool
may be configured such that at certain, relatively hjgh pressures, the
force genermeslemysuchas grsphsingondegsesupperted imnerdendsd nesitiens emavahef t o

rel ease th i I : I GR: u y 15

W thin the HosepHet REmAEK il KteR b AR ke TE I b0 bRy e
standard pufopa drdmpmberckbivirgstaperad loableppddosuppert apeaces.orThe suppay nixy be

achi eyabl e only using special .prqcedures. or a ar&é‘us. The activation
prof ilPe nay el3&1eHr B ¢ SHRRPTHRRRASHION rﬁ%ﬁ%’f’leerﬁﬁ“ S, S¥b asShear sevRIESevi ce. The
| atch part of t ti i demi ViHdesktivamey I rneend 20
of the activati % g]gvife\({:lg.&e@ﬁoer l@dgl[ag dgg%(r%f%?ﬁﬁgoﬁle{}%ogcf may (tg)zdgreol\?l:égeb bel ow
a | ower endcrmhgeh® plogrledittls ifciny treastandedo navemeptiof the activetiongrofitet pasg

devi ce nust gass i.hr ough the sleeve and the activation seat before engaging
the body | aPtAHAHPY Se | atch part on the activating device may be biased
or otherw se conflicised atietrateftlasr @lﬂbﬁﬂl@ta@ﬁvétﬁihgﬁbﬁl%hﬁdy proeidk laf gtatehi anet er
and may be flexible or otherw se defornmable or 25 deflectable to

faci 1Pt at e Jegesanfaeckdbilityendpoatolghan an Rxtoudghle oredeformable profils; impsshit prart on
the body may . define an ipte | _di rd Rt t fir diianeter, to
avoi d foul |‘ﬁoé u(f'g( H?Welatgfzte?{/néﬁ%%na%lr‘%ﬂigé gle‘élscg{ %(2 bgc@?{&gttpﬁ)él g%es\%}%tcsz’eof)g(grses

t hrough t hediffRditids albChe Rapdrienddd AheAtdtteaipying ab éxrudd delvices thiohigh | ebeh part
on the body may be flexible, which may facilitate passage of the activation
profile, anWhpmpumemnghd astivarng dsvicgniRaiase i8es coppaen PRelie toslowythemsteer . The
activating i e j.d i ! (1. .Ng

Dot weon { et Bt EBIRChR, B B AP RNER A PreBRAEHT, o
devi ge revehsiading of archendatiteoon thei deet drrdathelsuiddan stbpong bf tHeepredsutisgl f r om

surface, although_having the body.latch bel ow the .activation profile wll
tend to res4mey HfHWQ fa’g‘%‘f’\%tt}?en Véfé\ﬁeﬁ%raﬁéiar’@rynﬁg%lgfﬂ‘éﬁredﬁﬁﬁpléls? AR theengt h

required t Odep(x%;/eme ThEMA! otCthe | le\%,) 106 188434 gét@z&%@ée%oﬂggﬁ:ﬁ%@ and the

orientation. le it Is possible'that shorter activating nenbers nmay be
provi ded i rbodgcasaimarasanhe hikeliteopoé seattiviatingdevionbging blowni thelgh theakeat he
activating devi Cﬁs i1l .be at Iea}ﬁ% 25%I0nger ha tlhe bi ggest i.nternal
di anet er ofbeg(irf)é € SEEVE A MAYGH d8 Ry oPCR PYVEPTY K owaha B p e1SioPH SR and
the bool . The, iUy bsbRAL &ndbsiR vaN vEHOaRe Aredraalrbd &) &x@dOa dBAYd Heowdlhs O

facilitates provision of wper cups i'n the section of the device between

t he acti vatd ssat, forodxamplethg forve neeassdry pacxiride appli¢ectprmehss awhereoplastics

desired to puy the activatin evice into place. Ho er, the provision of
such an el dﬁﬁg%)%dthé‘&g?’v%ﬁﬂgmg% Fﬁrgas&of%sshgr %gjzbﬁfatlges% £ tdexigsincreases.

di sadvant aggthed Eordins280ChCRAUBNE propeics deehdpAtomw dthite pattiéRs Ragehdedom | ong
enough to acconmobdate the device foll ow ng re&genl ng of the 1 val ve.

Fur t her mor éhe infud; may ssignésandyl inesegse dhe blew-heoughrsessuis makingrit diffiquliploe
oA st S R R SR, e abR0 A O ARERTIROC) ¢

mul t h ti-Tunctroning ves upplied
by the appljréaide nesessirglth exmsdelthe dadtd thedughghasdt teesabbie/at singacdpuinge. The
vast majority of tools are activated by dropping a ball into them the bal

: . { pp
i s gener al loppasitsfor@rdsidler s sastersbaduradicestly BoBIOM® bedwn a string. Havi ng
such an el ongat e 1vati evi ] i Cl i vating
devi ce catcher t@eg%hg tgbdlt &fgg]ﬁe %ﬁ%ﬁ%%@%&g@ﬁg&aﬂf '{1@9%)3%{? é\%aqngéﬁﬁ ﬂ%agﬁa
catcher. Sugh raedhaniahl fogced@vancasivai@oprofitpuicicase arafgaimente sihith hechamioalm se
t he chances of being inadvertently stopped before the device gets to the
t ool .



The |l ocation of the latch part below the activating profile facilitates
provision 20 of a relatively unobstructed flow path fromthe val ve body
into the WAMNYLP1a the side port. This nininises pres®Gré&HEL400899

maxi m ses flow and reduces the |ikeliRood of blocking the valve or string
above the side ports. However, in other enbodinents the latch part on the
activati ng foestbery bayptiedpsyor irelegseadeoive plived dn tthe stting dypthefdgeeatod head at ch

may be configured to.prayide Little or no resistance to dowpward_ 25
novenent of 2APHYPT fft}?‘\}r_ﬁt ?%5 Pd%fL\‘/IFd’é‘?yttll?P%d@F?o %?%e%?uﬁséadﬁ“? Y dhpf{geted
engagement Qf sidiRaRmldfRid PRsfirOTdit& GPapPalpeatite@ e M WePbudihatitde POrt,
and furtherrore facilitating translation of the device out of the sleeve
fol | owi ng dnesnuibdyrthat thefactivetingclevieamwild be pradférientlphlp veretirough the sleeve The

| at ch_part on the .bpody may be provi ded on nQN- NDVI N ortio f the
30000y, whi GTEISBTEIBR ETBE® PESFEY Bikes TRHT 1 P PEThes Utident He's) ceve
bei ng axi al thy siqvedH il Bk AfpeN&R b the18ctRANngrA¥ViBd 14n@iniel 6 the sleevel N€The
activating device may be configured to prevent fluid passage through the

sl eeve, whetelsase frangemeniyfop theyagyiygiing Aederymay hecladeqre syrnort member wHith alevi ce

posi t1on. - TRESVES KRR BeG 158 aBERRTE BBt R0 et i s
referred toabase kO Yebypng slevidk tsmeinahatvalyy prebdue diffdremial ngrodevthe gu be

configured to Eer,rrit fluid passage through the sleeve, or split flow that
is al& oporMEBRerg appléed; tog smalh aksarand; oply genfsatey @ relgliydy gmalldorss- t Bhough

t he open si Ah| I J; i I ]

beyond the aPuar i af 18 BhARRED (GPoerd Wil ROFRRBreL R1c0C aSEL BF

al | owi ng a @bert awangefeht. uiHbweavecothei ok may bk cenfigurethesudh sthal aenrdrtai, t he

string to provide cqoling of stabilisers.and the |like and.to, maintajn
Tovenant ol AR TN AR FTIS BE oD 8P B EhE %R?%S.S“rfﬁéff%{“i‘%)éi‘?’}’?gj“%b‘? ce may

i nclude a nozzlientoh RIA&' the! RUVASGTH 8éitd OThER prasdutestBhf bRARIdFAL iPhe Of a
fluid pressure force to nove the sleeve to the open position and engage the

| at chS The wBhinrtbe gprer ragebel presaadidferantialsexchicvabde hsiggthe startderdpumpow

t hrough the activating devi.c ce the sleeve.is in the open position.

Al t er nati vel, PPH uéeétqv\?g?tilﬁgo 3@3/98%” y % H‘@V&&eacguet\)lﬁggto éléi% rSp§°‘aP

di ssol vabl eprgj;é&res%%ﬂ,p@gthgg devices in accordance with aspects of the
invention intended to provide split flowin a bypass valve may include an
erosi on resi st anthefdcwatinuraratle. mahbe preyided doyardy pe sBpasyend of the agbivatiepat i ng
or hard 15 ,faci rot Vi ces._Fr Welelo) r.Liners, of
or osi on 1 esiRGnt isREh PAT of BEAI T SREChRP beb Ve WEE e bURPERLY ray
haves@ rel aifi uelaytivaing deviagli The eatlepant id die odamiyebe provided! ésv aTbier
mnimses the fl ow and access restriction create the seat. Thus, the

db
bore di anet@d ffthe pleevs sushehatifhe datel parg @atthmsﬂvea%ﬁwcww Rass gHengh | ar ger

than the 20 i ! ROY|.Si el &Rs i hC by
provi si on o?]e gﬁﬁ eeé>1<n|-[ib gagt?\;aglé{) 3?%&’%?“5 gx%g?g nga@eseaf, (?10 s gﬁ%}l%%é} Qagn
seal i ng congratie astivhinghleviek eeasebdbiased dhethesVissasmnfigeredae defivie athliamaet as a

pi ston and trans|late a fluid pressure force,applied t.he fluid above the
rel ease deviptes! ttham thee dy nfigmeter o?"ltée“la@f 2 Fld ?tggrt"ﬂ%e éiEhrWéP]ien@f

devi ge. Thedefﬂle@tgglleltg ﬁa%ﬂﬁgtﬁ ptg sabO6f {11988 Pad BHbGEh thBGRRET Thd lagaﬂg)ﬁﬂ‘tﬁ]rgase

devi Ce to pass roug e seat. Simlarly, seals provide
activating tle\dode may defiirey a éntarrsb alidmegers larghirnhac deet fct dirnéter, He aloekve

bore above fhe se and he defgrmed or .conpressed to perm,t the device to
pass throu uk‘%ogﬁgﬁﬁ?m’at‘on Profiig ay HieAs Uyl e Vfcl‘?é’rassc%ﬁ’d?'i‘gg‘ethﬁbeﬁ faﬁ‘\‘abr f or

| ocation b&la?ﬁ!v AREmBRdyy, 3R6h hadities ahY Pate Bar® on TRY BodChhy B HRGibREWIEES- The
catcher may al so be arranged to receive
may facilitate passage of the activation profile, and may define a smaller diameter
30 than the first diameter. The activating device may be elongate to provide appropriate
axial spacing between the activation profile and the latch part and also to prevent the
device reversing its orientation while travelling through the string from surface,
although having the body latch below the activation profile will tend to result in the

activating device being more than double the length required to prevent reverse



30 one or nore rel ease devices. The catcher may be configured to permt
fluid passage around any devices retained in the catcher. A plurality
of acti va‘f"p%@md’éﬁs’ées may be provided, allow ng multipl 8CAECR2HYOBRE of the
val ve without requiring retrieval and Wesetting of the valve at surface.
The activating devices may be of different fornms or constructions, such
that 12 t heientatibnt Wldle it isnpdssible thét shbaevadtivetimpmeinbersanayete presidddyinbe

sel ection of an appr. iate activating device. Thus. a.singl.e body and val ve
conbi nat § oy BESUITTDE RER AR d s GHe iR R A LR bGvi cos
may not featidt e5% lbﬁ%eﬁhaﬂﬂﬁé bi%geseiﬁﬁ&hmﬂ&inabpaﬁpipy&@tﬂife RYEE Rudguige
allowi ng the sleeve to be noved to the open 5 position when fluid s

f1 owi ng i ntthrougle betawgen simfiacezind dhd 19gl. t Flee plowisian efosunae clangated activatog

posi tion when. fl ow.ceases. Such form of .activatin evice be .enpl oyed
POS Gt ot 1 eRick B3P SERRRS prokiit & Pehbits e gei oSt BEHLRS. BRKLREHRTP
valve will fivais mbiReardntht Nackhpae if applicatibfywheRnt $418éskee -to Piin$p the
activating device may be configured to latch or lock within the sl eeve,

such that taR@vaiEg;desice iefo gllacey dlapaver, west pgwisifinsofcugle @n clapgaied @rdpatinged from
he sl . | yaii ' . Gf
the sleeve dgﬁgg gggs”qrg%gt %{ g%gbgﬁgﬂgar{%agr@ax{tggdeﬁﬁl fhal M;&?cglegé}?ﬁﬁed Yerdvf FhePr eseNt

i nvention, hactlvatin Vi Ceés as descri bed
above whi chahvechaseaq bk etk emughtic lacsunirhoddie tHeodbyideefoiowingereepathigd of ke

sl eeve. Accordi anI , a larger nunher of such activating devices may be
accoh¥rodat e@ven &ﬂé?%@dst ahdesined Lo proyidsdhe qPraTnyy foremultiple achiyatenst he

nurber of - GYGheyE IEVARIE mibAL I @hYeLY acnmihichuRBIC AR TR Ibe

provi ded. he various feature advant ages descri bed above may
equal | y appithertroultiHfenatmningudrillispealves ndt suppli¢dnbre titei applided ais¢ belds be thew.

According to.anoth t of th t inventiop t i s .proyided
Qounhol 6 fEHEl Rgat e JEBRAABE AR SOA e LT APIgtyof e ge s por

a sl eeve aggidivg 740G HRIAHRAbAIN IS féheRINYcaRdeRar B IkY Maps &fl tlaQeld
cl osed position %o cl ose the side porft; an activating device

conf 1gur ed downtzesttinga ikaivingssvrle an plongatebadbiyayng devasrguidlreqiiecedstheasseciated per mi t
novenent of th

. sl ee: he.. sj d +.25and
2 at o navFiaRgEREe chCofdo BRARAT SmBliopRt BRF e i et alonefo™ e

parts of tiwchat@aagakiigey geb Fequird gageul alsigh ad atinintibethel av®Rs iofl befhg open
position, the activating device further heing operable to di sengage
from and t rieasypaenslytstenpad heforeths dewgegenl heéoParts of the latch further

Dosl'D; operabl e e Jhafind A9 IR (iR GPAARYFohR BERUER AByIR 5 0oed

posi tion. cor t 0 anot'her aspect of the present 1Tnvention there
is previ dedfa mbtindg wibspetalt flong pathdframhibk evabyepasly vl the ahaviungiatheubul ar
body including a side part and a sl eeve nounted_ in the dlaody and normal |y

bi ased to &ldsdert H@ibwamlqeﬁ@r%rﬁws%fﬁy(pgqs%ﬂow and reduces  the likelihood

of blocking the valve or string above the side ports. However, in other embodiments
the latch part on the activating member may be provided above the activating profile.
The latch may be configured to provide little or no resistance to downward
25 movement of the activating device through the sleeve, facilitating engagement of the
activating profile and seat and opening of the side port, and furthermore facilitating
translation of the device out of the sleeve following disengagement of the activation
profile and seat. .
The latch part on the body may be provided on a non-moving portion of the
30 body, which portion may be formed by a part fixed to the body, the sleeve being
axially movable relative to the non-moving portion.
The activating device may be configured to prevent fluid passage through the
sleeve, whereby fluid may only pass through the side port after the device has landed

in the sleeve and the sleeve has been moved to the open position. This condition is
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pressure force to move the sleeve to the open position and engage the latch. The

10 nozzle may be erodable, to permit a higher rate of flow through the activating device
once the sleeve is in the open position. Alternatively, the activating device may
include a burst disc or a dissolvable plug; Activating devices in accordance with
aspects of the invention intended to provide split flow in a bypass valve may include
an erosion resistant flow surface. This may be provided by a suitable coating or hard

15 facing, or the devices may incorporate sleeves or liners of erosion resistant material,
such a ceramics.

The activation seat may have a relatively small radial extent, for example 2mm
or less. This minimises the flow and access restriction created by the seat. Thus, the
bore diameter of the sleeve above the seat may be only very slightly larger than the

20 seat. This permits provision of a release device which, by provision of a flexible or
deformable external seal, forms a sliding sealing contact with the sleeve bore. The
release device may thus act as a piston and translate a fluid pressure force applied by
the fluid above the release device to a mechanical force to be applied to the activating
device. The flexible seals of the release device then permit the release device to pass

25 through the seat. Similarly, seals provided on the activating device may provide a
sealing sliding contact with the sleeve bore above the seat and be deformed or
compressed to permit the device to pass through the seat.

The valve may further comprise a catcher for location below the body and to
receive one or more activating devices. The catcher may also be arranged to receive

30 one or more release devices. The catcher may be configured to permit fluid passage
around any devices retained in the catcher.

A plurality of activating devices may be provided, allowing multiple
activations of the valve without requiring retrieval and resetting of the valve at

surface. The activating devices may be of different forms or constructions, such that
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present invention, and may tend to be shorter than activating devices as described
above which are required to latch with the body below the end of the sleeve.
Accordingly, a larger number of such activating devices may be accommodated in a
given catcher located below the valve, increasing the number of cycles achievable.

15 Alternatively, a shorter catcher may be provided.
The various features and advantages described above may equally apply to the
various aspects of the invention described below.
According to another aspect of the present invention there is provided a
downhole bypass valve comprising:
20 a tubular body including a side port;
a sleeve axially movably mounted in the body and normally biased to a closed
position to close the side port; '
an activating device configured to be translatable into the body to engage the
sleeve and permit movement of the sleeve to an open position and open the side port;
25 and
a latch having a part in the body and a part in the activating device, the parts of
the latch configured to engage and retain the sleeve in the open position,
the activating device further being operable to disengage from and translate
through the sleeve and the parts of the latch further being operable to disengage and
30 permit the sleeve to return to the closed position.
According to another aspect of the present invention there is provided a
method of operating a downhole bypass valve having a tubular body including a side
port and a sleeve mounted in the body and normally biased to close the port, the

method comprising:



| andi ng an activating device in the tool; 10noving the operating nenber
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cutting bl ades peeggiiRta BichapdreANBE body and a latch AVafRah dhdgcthvatiaR el Rl @spect
of the present, invention there is provided a 20net hod of operating a

downhol e tobqtalﬁémﬂ@?vﬁ_iﬁﬁﬁlﬂpalﬂp%waand an operating menber nounted in the
body, & he net hodpggmrﬂu%g]?@érhqﬂggig‘%&@ activating device in the tool;

novi ng the operating-ne oma rst position to a second position;
engagi ng a | at chdisengagingithe ddiwatpedaiderfeomedstdeven t he second position; and
25di sengagi ng t he I?t.ch wher eby the operating menber may return to the
first position. tanslatingtheactivaiing devigsshioagh e#dt he present invention

there is provi ded;sanglgnphnd E%ﬁsoﬁmg%alag{a bg;‘g?ﬂi'nthé WiRLl A rpl%ﬂ'?'t'o B3 SFeve

axiall'y nmovably rmounted™in e body I ni'ng an I nternal activation
seat of a fpestondi aneter; an activating device having an external

aptiv%ti on profib;ﬁ dlefi ni n .ag’@activat' on diameter |arger than said first
di améler, the devE¥CRENPRGICECAFBAdaPEAdP SPEASER SORPTNNEPHLAY Prdfilengage

the activat pPiheRCHVding dovich. UMAE séfi tma{ed BHaviRIBAlnternally of the sleeve, and may
take the form of a bore restriction. The cooperating part of the activating device may
take any appropriate form and may be an external profile. One or both of the seat and
profile may be reconfigurable to permit the seat and profile to disengage. For
15 example, one or both of the seat or the cooperating part may be deformable or
retractable.
According to another aspect of the present invention there is provided a
downhole tool comprising:
a tubular body;
20 an operating member axially movably mounted iﬁ the body and initially
located in a first position;
an activating device configured to be translatable into the body to engage the
operating member and permit movement of the member to a second position; and
a latch having a part in the body and a part in the activating device, the parts of
25 the latch configured to engage and retain the operating member in the second position,
the activating device further being operable to disengage from the operating
member and the parts of the latch further being operable to disengage.
The operating member may provide a function including at least one of:
opening or closing a valve, actuating a seal or packer, and controlling the extension or
30 retraction of external members, which external member may be cutting blades.
Another aspéct of the invention relates to a downhole tool comprising:
a tubular body;
an operating member axially movably mounted in the body and initially

located in a first position;
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| n al ternatiyp BEBRFTRThEMbAIEH Ehe secddPusHRM; anddlownhol e t ool conpri si ng:
25a tubul ar body defining an internal seat of a first dianmeter; an

activating devi cksehgagingghe narescefethe ttchpwherebthd eperatipgmgmbenmay eeturmtoger
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According to another aspect of the present invention there is provided a
20 method of operating a downhole tool having a tubular body and an operating member
mounted in the body, the method comprising:
landing an activating device in the tool;
moving the operating member from a first position to a second position;
engaging a latch to retain the operating member in the second position; and
25 disengaging the latch whereby the operating member may return to the first
position.
According to another aspect of the present invention there is provided a
downhole tool comprising:
a tubular body;
30 a sleeve axially movably mounted in the body and defining an internal
activation seat of a first diameter;
an activating device having an external activation profile defining an
activation diameter larger than said first diameter, the device configured to be

translatable into the body to engage the activation profile with the activation seat,
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and open t hgaifbfe pp@kire. a8l ERbSAmMBAN Ry 2alRE! be ir8cd ulsalbﬁ:egﬁir%n%a part
in the activating device, the parts 25 of %,he | at ch configured t& engage
when the aeépproptatercleasadedipel profile are engaged to retain the activating
device in the sl .and the activation profile and activation seat .in
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activation device is translatable down through the 30sl eeve.

Accor di ng ths rBeiBehetmpréseEt of the present invention there is provided a
met hod of operat,] : ' byl ar body i ncl udi ng
a side port andbg&g@%g@mﬁ%ﬁ%t‘s‘i 8§¥£§ﬁt§ ﬁ%%gézﬁ#l%‘%ﬁ%gﬁﬁg% Syeeﬁlfased upwards to
cl ose the port, landimgrantdeddatopgevicsiimgie tod7such that ah 2Rl agivabieh pyail g
device in the val ve Li!,ch that an external activation profile provided on
the sl eeveo’éﬁlb"a%é’écea InHigephaFUVAEeR Jiamelss largst thap saldlingy diametengagages at ch
par tyoon t hgaetiiMRhiseg: devi ce engages a latch part on the sleeve to retain
the ‘activating device in the sleeve and maintain the activation profile and
seat in engaging the activating device with a release device thereby reconfiguring the

activation profile to define a release diameter smaller than said first diameter; and
passing the activating and release devices through the seat.
In alternative embodiments there is provided a downhole tool comprising:
25 a tubular body defining an internal seat of a first diameter;
an activating device having an external profile defining a diameter larger than
said first diameter, the device configured to be translatable into the body to engage the
profile with the seat,
at least one of the profile and the seat being retractable to define a release
30 diameter, whereby the activating device may pass through the seat.
| The external profile may be defined by one or more profile members. In an
extended configuration the profile member may be radially supported, and in a
retractable configuration the profile member may be movable radially inward to

define the release diameter.
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profile are engaged to retain the activating device in

the sleeve, WOAZOHQIng2@28REET/ 4SB2A16f @@0B&Yert Snvention there is provided a

downhole bypass valve comprising:

15 a tubular body including a side port;

a sleeve axially movably mounted in the body and defining an internal

activation s

eat of a first diameter, the sleeve normally biased upwards to a closed

position to close the side port;

an activating device having an external activation profile defining an

activation diameter larger than said first diameter, the device configured to be
translatable into the body to engage the activation profile with the‘ activation seat and
permit application of a fluid pressure opening force to the device and the sleeve to
move the sleeve downwards to an open position and open the side port; and

a latch having a part in the sleeve and a part in the activating device, the parts
of the latch configured to engage when the activation seat and profile are engaged to

retain the activating device in the sleeve and the activation profile and activation seat

the activating device further being operable to disengage the activation profile

from the activation seat so that the activation device is translatable down through the

20
25

in engagement,
30 sleeve.

According to another aspect of the present invention there is provided a
method of operating a downhole bypass valve having a tubular body including a side
port and a sleeve mounted in the body and normally biased upwards to close the port,

the method comprising:
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15 On landing on the sleeve the activating device may provide a substantially sealing
contact with the sleeve and the latch may be configured to retain the sealing contact.

Activating devices of these aspects may be configured to provide 100% bypass
or split flow.

According to another aspect of the present invention there is provided a

20 downhole bypass valve comprising:

a tubular body including a side port;

a sleeve axially movably mounted in the body and defining an internal
activation seat of a first diameter, the sleeve normally biased upwards to a closed
position to close the side port;

25 an elongate activating device having an external activation profile defining an
activation diameter larger than said first diameter, the device configured to be
translatable into the body to engage the activation profile with the activation seat and
permit application of a fluid pressure opening force to the device and the sleeve to
move the sleeve downwards to an open position and open the side port; and

30 a latch having a part in the sleeve and a part in the activating device, the parts

of the latch configured to engage when the activation seat and profile are engaged to

retain the activating device in the sleeve,



According to a yet further aspect of the invention there is provided
apparatus for use in delivering material into a hole via a tubular string,
t he apparwousicaspi si ng: 30a bypass val ve havi ng a byp&ss/graoto/oovsse val ve
configured to be located in a tubul ari8string above jetting nozzles provided
towards the distal end of the string and the port configured to be opened

to permt materpal, t ' - bik RS dRbhda00 the UIvalbh acgi@nd into
the hole via th&eléﬁggrl?a;tp‘g\xg%%{‘g;h%ggggggg%GBzo10/ 0%3%899 19 P a1 string
bore cl osufrenmbriaetivationféayso deit tle dneivhtimadeyiteiin trahdatgbleidoyynbibreyghther eby a
volume of fluid may be trapped in the string and fluid is prevented from
fl ow ng fré‘ﬁ?‘f"hg hole into the string via the jetting nozzles. These
aspects of the WN&OINLOR MRYhDCaspbdt! dSBE, preint QXAHRAbE, theR RI picRRdedda

el ements of a 131-1A “such as an MAD tool, from contam nation by LCM which
has seen delethodrafdpemntiog a ddwinhole dybass ealviedaving aspbelasbedy weludmgea sidepped
vol une of fluid, typicall rilling mud or f.l ui u er
Flud cont BPREAG 2 IRIS PBITE BLPGOPEs el e BRFSEENT e REY niaiarte

nozzl es, agMN%hOd Eshpstgy: occur due to U-tubing effects, as described
above. 10The cl osure nmenber nmay be | ocated bel ow the bé-Paﬁs :Port, and may
prevent fluid flasding ewickmeaswirtivating gevicadnsthei Ygveosie! that an exfgnal| osur e
menber may _he confiqgured to b 0 1drRi10ackiR gL bddi P @Pd may
be confi gu?‘étﬁlaﬁSP plr(gfﬂai%ﬁ%\;l?er? ?%g{eb(ge%g%sg{\%gé\%g&.}? ter natli vél Y, tﬁ)g c?osure
menber may sleeveanf 4 Guheghrt on e dctieatimpodeni@cenigagdstrelaghrpangorothelsigassoval ve.
15 The cl osure nenber may be configured to facilitate opening of the
bypass por tetaimike aqtiyatinedeyiss thedigFVeock or | atch the bypass port open, or
the bypass port ' i BOLLARED BH Mo the bBSVatin Fevite BRITRRI siédve Pl ace.
The cl osure rremgg@%r?g? @H@?}E‘egsé ong oré]rm(r:e fegtur es gf the activation or
acti vat i ngtdgeve dr sifevé hewovirds ambpeottbe gifle pdr& i nvention. 20l n certain

enbodi ments the bypass .yal ve Qqpen_or close in response to signals
transmitted froﬁ’?%sﬂ}gffi‘ﬂé%’r?‘&lﬂgééﬁgﬂ’gt’ pressure pul ses or acoustic signals;

or bys electri Caldisef?g?a?rfgath@ UtivaUEN BrfilCHrSmdR@h&ivatiodsagranir ansm tted from
surface via appropriate wiring, cabling or control lines: or by signalling

chips or devi cesrapsiatpedhe attvating detied ¢ryvn theowebdheislagyet o an aspect of the
present Inventi %}hérha%;r)eectsl St e Pn\(/lerqgodn r%la(iieo MQ lagtivating device, independently of

the other elements of the valve.

According to a still further aspect of the present invention there is provided a
20 method of delivering material into a hole via a tubular string, the method comprising:
opening a bypass port in a tubular string located in a drilled hole, the bypass
port being provided above jetting nozzles in the distal end of the string;

delivering material through the string from surface, the material passing
through the bypass port and into the drilled hole; and

25 trapping a volume of fluid in the string whereby fluid is prevented from
passing from the hole into the string via the jetting nozzles.

According to a yet further aspect of the invention there is provided apparatus
for use in delivering material into a hole via a tubular string, the apparatus
comprising:

30 a bypass valve having a bypass port, the valve configured to be located in a
tubular string above jetting nozzles provided towards the distal end of the string and
the port configured to be opéned to permit material to be delivered through the string

from surface and into the hole via the port;



bypass val ve conprising: a tubular body including a side port; a
sl eeve axially novably nounted in the body and defining an internal
activati onOozesr128f1a first dianmeter, the sleeve nornal | pChiGERet/aopsar ds to
a closed 30 position to close the sid@ port: a plurality of
activating devices, each activating device having an external activation

profile definin act L vatl ' t I; L rst - di ter,
each device cong isg‘lg}‘rgeﬁér% Oc%é?{p%@@gtcgﬁ?%&{é%?% b% Rg%(@)&;;ﬂttf&é esﬁjgi;n é)%ﬁe

act i vat i onwpeeby laevohimidrof Neidaniy batrappedsiaahe atndg ped fiuid applevemted dronof a
fluid pressure opening force to the, WO 2010/ 128291PCT/ GB2010/ 000899 20
devi ce andﬂ?W@gslr%\E}l@ql"EF iBinBe SHBE VIEBG FTIRAPRZEISYs to an open position and

open the side P@ple Abedid?!neMRyéfifon! by daMide GPRkhaIEo! Brs! ude

t he sl eeve bel ow the e port; b5at least one activating device configured
to permit &emantshrfaudHAt hehsdseaveWBI towl, fiver sintamipeien by LCM whichdast one

activating device configu I o.retain the s|leeve in the open sjtion;
and at | eaBEenoHfeVEE i"?)%gi‘{ﬁ@]gﬁi\?fec‘@amxpﬁﬁﬁ%Yee € raibgd Vol e%?f ating

device in ?caQQS&rﬁﬁe{gmud or fluld)Ustevéhty ahy Gufily §idcauthiigiapedChM f@pper at e
with a varrety of different activating devices, and each activating device

may provi d8owing infosthe stringuthrouls thel jettipgfnozzleh @s weayatherpisesogery due tol-a val ve
of rel ativeIY Si e censtbregcy\(])n to performa variety of tasks, nmerely by
sel ection BB r BRI UtE 4V at i ng device, which device 15may al so be

rel gii vel y si npir@e @losiendieber ehadt bevRlcytes dploiastht dapad.port, and meyepracértvat i ng
devices may be configured to be retrievable fromthe valve, or may be

conf i gur abfleid o dlopinetapohrouebdbaisting 886h the valve, in a sinilar manner
to the activati He Q:Fo\éhx%erﬁeﬂt)ert Jﬂgy %teh&)rnﬁgmgqb BeNdrdpped or pumped into the

string, and may be configured for landing in the bypass valve. Alternatively, the
closure member may be configured to be incorporated in the string or bypass valve.

15 The closure member may be configured to facilitate opening of the bypass
port. The closure member may lock or latch the bypass port open, or the bypass port
may be closed and opened with the closure member in place.

The closure member may include one or more features of the activation or
activating devices of the other aspects of the invention.

20 In certain-embodiments the bypass valve may open or close in response to
signals transmitted from surface, for example: pressure pulses or acoustic signals; or
by electrical, optical or hydraulic signals or power transmitted from surface via
appropriate wiring, cabling or control lines: or by signalling chips or devices pumped
into the string.

25 According to an aspect of the present invention there is provided a downhole
bypass valve comprising:

a tubular body including a side port;
a sleeve axially movably mounted in the body and defining an internal
activation seat of a first diameter, the sleeve normally biased upwards to a closed

30 position to close the side port:

a plurality of activating devices, each activating device having an external
activation profile defining an activation diameter larger than said first diameter, each
device configured to be translatable into the body to engage the activation profile with

the activation seat and permit application of a fluid pressure opening force to the



Enbodi nents of these aspects of the invention may utilise activating

devi ces 20as descri bed above with reference to the other aspects of the

i nvent i orwOBRIOBRSIIESCRI PTI ON OF THE DRAW NGS ThesecargB2o0toengIaspect s
of the present invention will now be 2escri bed, by way of exanple, wth
reference to the acconpanying drawi ngs, in which: 25Figure 1 is a sectional

view of a S ol, in.accor ] ' Ilgg}plgg t,.af resent
i nventi on,(Pe?CFﬁ%uaz]fi ﬁtlﬁ Sel%Fvlertlo oge g]%o%g%éwgé\rgﬂ\g%{dg Ep%é?? on; s&?guap g egﬁ}(l)ﬁs t he
tool of Figaypor; in the open position; Figure 3 shows the tool of Figure 1
in transition between the open_and cl gsed positi%(r)\%; OFi qur e IS, .an

enl ar ged vi ew oft IgasboneptivatRg dedsrsamEgnise 1 geclpdpine ee#F%ﬁ‘Pé" e sidej gure 5
is an enl a&goq{ed view of the rel ease nenber of the tool of Figure 3; Figure 6
is a sectiondl view of a bypass tool in accordance with the present

i nveption, inclatdieasy oan aalitemgatdvice doofipured taqiermitflow thugle éhe isleevest r at ed
in the open posjtion; WO 2010/ 128291PCT/ GB2010/ 000899 21 Fi gure 6a
is a secti@haY thE 8Y Aa bypass tool in accordance with the present

i nvention incl ugi g e alclisRt difee’ QngiabR! REMGiANHe Akl ai ithe ofavi ce;
Figure 7 shows the tool of Figure 6 in transition between the open and

cl osed pospdsitoms andFi gure 8 is a sectional view of a catcher sub after
receiving the aghivating devieos RdohRbEATE SRR Belel g BRkccoh i 9ure 7;
10 sleeve.

Thus, a valve may be configured to cooperate with a variety of different
activating devices, and each activating device may provide a different functionality
for the valve. This may allow a valve of relatively simple construction to perform a
variety of tasks, merely by selection of an appropriate activating device, which device

15 may also be relatively simple or may be relatively sophisticated.

The activating devices may be configured to be retrievable from the valve, or
may be configurable to be pumped or passed through the valve, in a similar manner to
the activating devices of the other embodiments.

Embodiments of these aspects of the invention may utilise activating devices

20 as described above with reference to the other aspects of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
These and other aspects of the present invention will now be described, by
way of example, with reference to the accompanying drawings, in which:
25 Figure 1 is a sectional view of a bypass tool in accordance with a first
embodiment of the present invention, illustrated in the closed dormant position;
Figure 2 shows the tool of Figure 1 in the open position;
Figure 3 shows the tool of Figure 1 in transition between the open and closed
positions;
30 Figure 4 is an enlarged view of the latching mechanism of the tool of Figure 2;
Figure 5 is an enlarged view of the release member of the tool of Figure 3;
Figure 6 is a sectional view of a bypass tool in accordance with the present
invention, including an alternative form of activating device, illustrated in the open

position;



Figure 9 is an enlarged view of an upper end portion of the activating

device of the tool of Figure 6; Figure 10_is an enl arged Vi ew
of the up‘ﬁ@rzoﬂlﬂasi%rti on of the activating device 10and PERER2RIARE Jevi ce
of Figure 7; Figure 11 is an emdlarged vi ew of the upper end portion
of the activating device of Figure 7; Figures 12, 13 and 14 are

sectional views Ffuraléags Batdtioall \EWELQf bydatd 68l incrlanee with BEGREdance
wi th enbodi nents of the present invention; 15Figures 15, 16 and 17 are

sectional Jnesiiopfindyding anralterssive fgm efinecye pndaglivaigngidinies of Figure 14 in
nbi ti i t by I t : ts. t ool i
O ot oM BT ABAE YR A% A1 B0 RER B8 Qe BV L) '

sectional \positions; a further alternative formof activating device |ocated
in a bypass tool_.in g:cor dance with an enbodi nent_  of the present invention;
20 Fidure 19 is HeWe isohascionalwisy of &catchers suby aftsr rgpeixinghe astivating of

activating fleyeahd kAsRt 8diddbfand¥BRsEFikARl7: 1 N accordance with an enbodi ment
[ ' d Fi i

of the present invention; an ure 20 is a sectional view of an
activating devi dégire®ais ed enlargeddoewiodlae uppérudndrportionaet tredativaing dévien
enbodi nent ?fht he &g_esen _invention. 25 DETAI LED DESCRI PTI ON OF THE

DRAW NGS  ©F thegoPLpldigWe s first made to Figure 1 of the drawings, which is

a sectional vi ewigired0hyaagtark@PlicRbfithe AP ARPGHoNOT hedactivhtiig §8QdI ment

of the present invention, illustrated in the closed dormant position. The
t 0ol 1R0 i s andtthawgtedse davideotdiguon7in a 30 drill string (not shown),

typically in the.BHA,,j. ust ove the t ool . . Ac di-nal v,. the tool 20 has
2Bt anti ot ievar 1 EORYerBRKT uE R e RY st PEER BF DR vt ackiee

connect i onsf2igust6;at its lower and upper ends. During normal drilling
operations drilling mud will be punped from surface through the string to

the drill bit orfighes d2.shiapndehd) apy seehignal ey of alranatiig foamsiofgctitiatingh t he
dor mant tog'gyi(?):gvin 51%\%‘5%witﬂ”Qnééé’&iR(eﬁ%%%%epﬁée%%Q(o 00899 22 as will be

descri bed en consi der necessary or desirable a side port 28 in
t he fyody 22 may Rigurepéfiedb dral peard secdondllvieves ofithe latch qiahest the WicHwating pass
directly fromth? { ool %0 into the anguhus sur{o%ndi ng thg drill string.
device of Figure 14 1n combination with alternative latch parts provided on the body
of a tool in accordance with embodiments of the present invention;
Figure 18 is a sectional view of a further alternative form of activating device
located in a bypass tool in accordance with an embodiment of the present invention;
20 Figure 19 is a sectional view of a still further alternative form of activating
device located in a bypass tool in accordance with an embodiment of the present
invention; and

Figure 20 is a sectional view of an activating device located in a downhole

tubular in accordance with an embodiment of the present invention.

25
DETAILED DESCRIPTION OF THE DRAWINGS
Reference is first made to Figure 1 of the drawings, which is a sectional view
of a bypass tool 20 in accordance with a first embodiment of the present invention,
illustrated in the closed dormant position. The tool 20 is intended for location in a
30 drill string (not shown), typically in the BHA, just above the MWD tool.

Accordingly, the tool 20 has a substantial tubular body 22 provided with appropriate
pin and box connections 24, 26 at its lower and upper ends. During normal drilling
operations drilling mud will be pumped from surface through the string to the drill bit

on the distal end of the string, the mud passing though the dormant tool 20. However,



The body 22 accommobdates a sl eeve 30 which normally closes the side port 5
28. The sleeve 30 is biased upwards to the closed position by a spring 31.
A side po‘?’ngw/]i%”ﬁorned in the sleeve 30 and is nornal I1)§T1rﬁ‘{2310/03ﬁ8é?a W th
the body side port 28. Sets of seals 24 between the body 22 and the sl eeve
30 isolate the side port 28 fromthe interior of the body 22. The sl eeve 30

features ansivillebend@scriteddrRned vatch coasiHaBd He@ksadP oP8EMMbINE sidk o P I 32,

the seat 36 providing a small reduction in the 1nternal 10sleeve dianeter.
A hol | ow nuhe $ady @2 anas be epengdge meaniy dsillinghmud) eotbenBuidato Passdirectty pi n 40

ext ends frqﬁ]ntétﬂgﬁtg&d% 1§8>dth Q’Imcm‘gﬁ@ﬁgﬁgﬁdi?ég‘%tﬁfﬁ%&in the | ower outer end

surface of eeve ccor sleeve 30 may only nove axially
relative to the Hedyod?2?2 Asomilodatee adesos BOachich hemiadigl cladtsithe kiddesora

| at chi ng arrangenent, and a part of 15 the latch, in the formof a body
catch® 44, % ﬁ*&gﬁ‘aww Hviiased upyards fnibe clased pesTEQREDY R BRINES 1. [y side nore

sl eeve 30. : fer JoS2 : . I t r awL, Ngs,
whi ch shovvs32tlﬁefogtn(§gll 1ﬁ2t§@§l§ed|§igé)lr}ér?1 \g 1§Inl§5ﬁnt e g%g%rﬁggﬁlﬁ%nwd%ﬁg&t s%%\g?‘ti on of
t he tool 2@ets ofsehlsS4chevsent thodbody dD ahd tHehwdeayp S0 ipaatettheside poachs Gymd by

dovi co 50 MR GIEAL RGNS THE-ETv sty PAARE P Ao g aiion sl wi | |

be descri beg bBAbAhe side portl BE, MEtseX@sd ?H)\ﬁtﬁﬂé sl RamicRo 8 ekl ¥rmal
cylindrical elongate body 52 of a relatively dense and robust material,

suchl@s an skggpe dpnietare netal alloy. The | eading end of the body 52 is
fitted wth a roynded no iece Hb4. 25The trailin d,portion of, the

devi ce body 52 i @Pﬁ%‘&mgﬁé)feﬁ%‘ﬁ ﬁ“e%p‘f)'i‘e'ﬁe(f%ﬁ? \SIIISF% gd]of tb‘%rf"é'lga?’ie% Pinsfch as a
pol ymeri ¢ n&icpdh fonPthedodPhhd MR ah axBUEIBt 43 iniheTbweetelaRefurfabE Jf awer

parts of the body 52a, 52b are threaded to the insert 56, as nore clearly

i |1 ust r at edlaete fY.gaeeordingly. thsslegrvady mey ontphaoyhaxaslty mhtive s the body 22.

circunferential fJb: L.Gh. e . he hod ts
e oo 50 beybRIPH ARLERACHE T SONRIRS D b finE A Ry o X Har Y
acti ysti on thy bit¢H, én 6k fofimeofra bodBcalels ¢4, isgsovddedtovarrddiharewer esdref kigr t han

the i nner dianeter of tegsg sl egve 30 but slightly larger than the inner
di amet er ofoogRe2shedw dhetsavgali on seat 36. The | eadi ng end portion of

the activating qeyieselod¥wiko cfe!t@lsﬁ rgglolfgﬁe daw ,&ﬂﬁﬂ%ﬁ&%@%ﬂo&ar bed

| atch fingers 62, as nore clearly illuStrated in Fidure
2010/ 12829 2RGH Fgae1D/i10 0E39en2dsitioe. dFlenirampstiomof thel tbyl B0 diwedtHeocldssicr i be

an outer dianeter larger than that. of the body catch 44. Thus, the fingers
62 nor mal | POSHHSR 9 B OPeRPIHEOR S ¢ iedsﬁitbt‘./ H%Fﬁ“f‘éea’ﬁ XN diSEmd o 8 t he

3'8?6%/ e30- stigRAlsBda @D Ahfoh IARR SONBerPBBp&REuN BB 8ink AnARSIs it Shalf Port
22, as will be described below.
The activating device 50 has a generally cylindrical elongate body 52 of a
relatively dense and robust material, such as an appropriate metal alloy. The leading
end of the body 52 is fitted with a rounded nosepiece 54.

25 The trailing end portion of the device body 52 includes an insert 56 of
relatively soft material, such as a polymeric material or a soft metal, such as
aluminium. Upper and lower parts of the body 52a, 52b are threaded to the insert 56,
as more clearly illustrated in Figure 5 of the drawings. The insert 56 features a
circumferential rib 58 which extends between the ends of the body parts 52a, 52b,

30 beyond the outer diameter of the body 52, to define an activation profile 60. The rib
58 describes an outer diameter smaller than the inner diameter of the sleeve 30 but
slightly larger than the inner diameter of the sleeve activation seat 36.

The leading end portion of the activating device body 52 carries a collet

formed of number of barbed latch fingers 62, as more clearly illustrated in Figure 4 of



5 activating device 50 is inserted into the string at surface and al |l owed
to drop down through the string. Fluid may be punped into the string behind
t he devi ow02010/28191 i s desired to translate the devi ce thr@mBrbicidoesst ri ng
nore quickly, or if the string is inciined. On reaching the tool 20, the
activating device 50 passes into the sleeve 30, the latch fingers 62 being
defl ected j f : : 0.(The device
50 travel s{h%\(l)%g]% ?,g%ogrﬁﬁtﬁ%gkag@g%g&gg%%?ﬁu%}&Qgeéﬁgggeﬁgﬁ%p% i?fetngo | ands
on the act bud caich 4¢atTHR6, that fingersc 62 moimallyt tesculprp e rdiametenfargéretibavthce body
52 lies flush \gléj[h th?ﬂijo r edge of the sleeve port 32 and the ends of the
| at ch fi ngBREDEFIURGEN t%%“@%ﬁ?{& he | ower end of the sleeve 30. The device
50 now subst ant iagl Aofed® a6 dGheh NBe SIRANG Wibhes US BptMahe aftlel Périt €28 ethe 15 1 N
the pressure of the fluid in the string above the tool 20 wl| create a

si gnisf i cantctiiafihgdevicd 40 ipinsertad mtatheodng Mesusfagegrd atowed (@ Arqthdown

significant crqss sectiqnal, ar over which t ] t.he .area
defi ned bythfrﬂ‘égcf’stiglsgl%ﬂf%?mg T4 ep%P%esdslll}{roethF 5?@5%@?@%& dt Itgéss Ibe]Z\I/telgSO and
nmoves the gleedeothndawnierdésidenthtdigh hbe ¥iridhgd, moempiieklyi og if He s@pmigng 31.
20The sleeve 30 is translated downwards unti|l the ports 28, 32 cong into
al i gnnent , inglingd.| Qareashing theytaol gl the activaipg devige 3P @asees 4o ithe slgee Hbsi ti on
relative tg th RobdNBQrT 1i2 assed
beyond t he daﬁhﬁg%rﬁ%gkgﬂgrgghtgﬁﬁ(gH@%‘rr(?l SEIBE% h?ﬁg gégrage 0t?ﬁe gg?%f}@l4 as
i || ugt r at edhe deVic@bl asvels dovn throdgdhuthe sketad 3 il ttheagivesore pBilé A0 tlamds open
position. Fluid may. now f] ow down the string and 25then flo irectly into
t he annul u8n i atydiayieatai ghukic BP‘t“éthfiﬂppérf.n% 8 e &eﬂ‘u“e@ l?oélygﬂéﬁsrfgﬁbenent
44, 62 ensyp tehge bRk FRvE SORIDSNARRNend®FAhé fatdBndedrown fekpuy sur f ace
t hr ough thgﬁ@?ﬁ@%gggeeg Thse gpgn tooIn 20 ?r?ay be utai i sr(la%rto, E:f or

exanpl e, détyondrthd IOMer eridoofttheslbewee30. The arrangenent of the tool 20, and in

particul ar the ene of the profil 0O wth the, seat ..3 i.s such that
o Lov shoul d pase oesee shpgw, sty gofuleh it hBelDTuigh paf pm ifertit
actijsat i ngfe gxgss'é% ofMherakY iMIR twiah Sabatd tehgol Rieviprawitdadsigmifichie string

bel ow t he t ool are protected fromthe LCM Al sq, the spring void and
ot her part diffdfreritiab preseire 20ross thelslesvagOal Givemther ignifigas cress gestinnal areat he

activating devigce 50, that night i al b WO
2010/ 12828fW%é‘?gfd?%ﬁb@ﬁ%&ee%g%ggé%e%td&y ‘Eggﬁﬁgggggg?xgévp Sé‘gggg‘celf end of
the device,59 @ndhé sMeat e3b fan@nmbhes KEVisleeve 30 Tbentvarls R0 thed body €288i n open

as long as the activating device 50 renmains in the body 22. Returning the
t ool 20 tocempressingdg sparg 8l.on requires the operator to punp a 5 release
devi.ge 70 down ' j t i1 fHed 3gohot LW Ngs
shov@ t he tool gggiszée"gv%;@s?s?ﬂg}ﬁﬁ%g? v@g’r?%\%ﬁ%s (a)lg%ln aeng&gsl og’eg p%??étji”gﬁﬂs,
after the ppbea&s, ddlistateddn Fagurpas Jeth thetsteev80 irpthéy pasitibnotlatine tstheeve 30,
and | anded on the upper end of the_acti ing devjce 5 cl osing .t si de
ports 28, body 2hdhe freqends af dhe }ag]heg%ggrsdéﬁag\ée %,Sedlr%erytgnglﬂbea'?q@ ‘ia?qlh%ﬁr at ed
in Figure i lhEtakh 48, SONMsuibd I Rig¥dsi NERd @athRody 72
075 g cul M e Gt G renst ohed

and a roun en e device 70 is dinensioned to have an
ext ernal dirasingrthesieyvesi0 iphhé ypempdsiten. thisid mayendw flewrdewndhesteingrandf  t he

sl eeve 30, and_ is small enough the, pass through t eve activation seat
36. 2fhus, &endiaw ?’é&gé(é'étod}éﬁgwhffdh%luﬁﬁg’te a}n&ptrg@pcd{sglcﬁiéft he sl eeve bore, and
closes the port %g@ @atcﬁ&an%eaﬁeﬁﬂ 44, 82 BhES&Uh& the 51 2b eeneaiid dpenCoRALLthe.
pressure force 1bacross the device 70 and apply a S|0gn| fi cant nechani cal
force to t flewsfreewserf3@. through the string ceases. The open tool 20'may be utilised to, for

example, deliver LCM into the bore. The arrangement of the tool 20, and in particular

the engagement of the profile 60 with the seat 36, is such that no LCM should pass

30 into the string below the upper end of the activating device 50, whereby MWD tools
and the like provided in the string below the tool 20 are protected from the LCM.
Also, the spring void and other parts of the tool 20, including all but the upper end

face of the activating device 50, that might potentially be plugged or affected by



A sufficient fluid pressure above the rel ease device 70 wll apply an axi al
force of sufficient nagnitude to extrude the relatively soft activation
profil e 6fothropougiyit he hardened activati on seat 36. |t ‘wciricGE2e100iespved
that the configuration of the | atch axrangenent 44, 62 is such that the

| atch provides no resistance to dowmward 20 novenent of the activating
device 50 rel ative  tqg the s { been
ext ruded t?‘ﬁpgﬁlérﬁ t?l*‘e&\é[egrt %&ﬂ% g;gqelr 35&"?1;3“%25‘?%%?%8983%‘!&4“? %gp ?@ﬁg%se
device 70,Lpass freely downwards and out of the sleeve 30, and into a

catcher provided in the string bel ow the tool 20. . The sl eeve 30
is now free to 1B 9eh20 wHlEMahePen s Iengrisdho etV devicr S OrEmaips infle o5

cl osed pos;j ' Oth ] i/ Fi 4 1:89th whdrl t rpggﬁg f cl osed
until a futr)(% er 'a%%?@é’%ﬁ%ﬁﬁhe\?igé%mgo&%a?’8%38%%# rt.heet%(g)gl 2r0.0

Ref esence icteaseWevinel §0tdown tharstrig add e thlr ol 2§s, Fightech of dhey dsawingenal

50 "The ¢ oBlovaghe toof P iAo CeRveeRr Senen pR el FRLpeT e ofifahe e ooV o
upper end gf, it Ratiavaliing tieyipefeRPof BE sRBAY, iafd Bndad eh titelbdr chdd Fi gure

9 of the draw ngs, has an activating profile 82 defined by four dogs 84
hel d i n anofthtendedingdsyite &h cloping thesitde portsippPert shaft 86 having a tapered

st epped dog-suppert,.surface 88. The S . i eRrg terial
and extend thr oﬁg‘ﬁ lwsﬁat(?aége%dfﬂfﬁ/ﬂtﬁ%’iﬁ%%@ﬁ?ﬁ%ﬁ?@o%@%h%§9§3Q§ %mt he
act ijyat i ngpslew GRIIBoke R2n, Aithl £¥ylbldeicaxbeiyn?d as®alrofddedsleadingtend BN t he
body 92 above the dogs 84. The support shaft 86 is retaiped. in the
support po$he device 19 issdimgpensdrio hpyr i exigmahdiamelsy oglyslightly smalenthapi ns 96
whi ch extepnd .bet n.t f t: | G
position b edpﬁgq\ggglragl\fge?é@%f?%ggag’pq%g tlpgrﬁgl? tg X%%%itﬁ%Fﬁgg}é@gg} gﬁasg?é\‘//gl y

smal | crosgcthatbh &at 3pPThuf@s theonled& ddvicel70catmestdslly blookg theaslesanthoad,
opening 100 in the activating de i,ge body .92, provi.ded with a se%J 102,
such that arbclgpgsahe porss o 312h%‘yp%‘+1 PErssws fonh ehqyg el SEle2 PISSUELPEEt i ng
devi ce bod L KEy; T 1dchBc Foick @xhdBidede Bd1e only part
of tlﬁe sup%%rrggstilhgg\flg%gy%iogﬁ)ggydmﬁ%mﬁée&??éﬁ?gﬁgressure 10acting above the
activating devi ees@ficieautihidt prassutchabdvieuthd rpleaspsdevecer 30 avellaapplhngn dixiadct |y on

t he support shaft tends to be relatively W, The seals, 9 102
are pri mar farge joft %‘%g‘éﬁmt Baghimgs e "?‘?ﬁ‘i“él?itﬁf’ rgl?gvﬁlgbsrolﬂs e ‘Pﬂgprf’ﬁ}eoé% t he
smal | gaps yfhath Bk SaRlcBSERIVRGSVRAN36 N8 il bessengd dex iteecdifigandionhd sl eeve

bore and betweéen the support shaft upper portion 98 and the activating
devi ce 15bduhyla®R arrangement 44, 62 is such that the latch provides no resistance to downward

20 movement of the activating device 50 relative to the sleeve 30, and so once the profile
60 has been extruded through the seat 36 the activating device 50, and the release
device 70, pass freely downwards and out of the sleeve 30, and into a catcher
provided in the string below the tool 20.

The sleeve 30 is now free to return, under the influence of the spring 31, to the

25 closed position, as illustrated in Figure 1. The tool 20 will remain closed until a
further activating device 50 is landed in the tool 20.

Reference is now made to Figure 6 of the drawings, which is a sectional view
of a bypass tool 20 including an alternative form of activating device 80. The tool 20
is illustrated in the open position in Figure 6.

30 The upper end of the activating device 80, as shown in greater detail in Figure
9 of the drawings, has an activating profile 82 defined by four dogs 84 held in an
extended position by a central support shaft 86 having a tapered stepped dog-support

surface 88. The dogs 84 are of a high strength material and extend through windows



Ref erence is now al so nade to Figure 7 of the draw ngs, which shows the
tool 20 of Figure 6 in transition between the open and cl osed positions,
and showswenroslmedmati ve form of rel ease device 110 haviPag/dentamdodon t he
sl eeve 30. Reference is also made to i gures 10 of the draw ngs, an

enl arged view of the upper end portion of 20 the activating device 80 and

rel ease deyice - lLaur of ,th1e. AP sea® 460 A5 HR W of the
upper end %(%?r{ }%rjla%g?/ﬁp%e@é’%t%ib\?}g% |Jgr%g ed\}?ggé %ﬁeﬁﬁ >ea The rel egds\eénﬁ)gévi ce 110
i s provi degbdyi ©habavstheasgo84.chevron seal s 112 di nensioned to provide a

lidi i tact with th I b | 1. ith.sutficient
Flexi bi 11 Ty o e FHPPOR REAILEG 1 GE=PEd 1f SpeEcr APULnIEAEE s biaurert seat
36. 25 V%if;;gj § BG af kre&}%ﬁegfmw% 3hRn! B0 defwddhans biedv 86 3Rd andpbipgpr essur e

in the flurd above the tool” 20 i1s increased (which may occur w thout

oper &t or i adeare dalkliiopositen by gtubesciemerd7i & hefsupprat $haii & ineludes pestptikly nto t he
string behind,the device 110),.a essure forgce acts he r.el e device
110 over tﬁ%ghf:ré’és %ﬂ"“?’hEpl?eﬁtp)tgpfodlr%‘5§1§§§ét68$s _fhﬁ%u Iae%%gragBSénm%qggl"éase
devi ce 11043RBfiV#He ABvieSBbMAE Providd wittDs bt 02 sudPthaneehppercald fmee to

t he support shaft upper portion 98, which extends groud above the upper end

of the actpartiph 9§ pdesmides aboveythe activating devige dady R like abuignt olhenleiationand t he

support shaft 8 es ,do rds d T ps 88
onthe. supfit POSRRPE 54N B0 3 00 aisBBH AT seSu RS A0 i BReREEES 1 e
may 190! | ap§@ing\Wbbvdhe L3RR RETLEBRGHEH had®eJludbpriessures fisce datinghlireebigence of

support, the activating device 80 travels downwards out of the sleeve 30,
whi ch may emee suppagt shaft@otterdsde 58 &dathishi loWon, as illustrated in Figure 1.

Ref erence is no‘g‘P@Le‘%ﬁ dﬁaﬁé*z o) L?Ei'n%gig)em erfdbd I Sre R WG R abDiOR s $as8ing

sectional view a catcher s after receiving the activating device
80 and r el gacehdeni wealSgapklbat Tteepresdnt b2Gvdes the @oiivibghddvaw 8hendobt 20 and

is configured such that fluid may flo ast the ught, devi ces 80,. 110. In
ot her enbodlFeneritase and gﬁ@’é?n e upesrt B‘E‘\ﬁp‘%\?f B‘é‘a'oﬂlrc?lﬁcaﬂgitge ﬁ%ﬂa‘gﬁf’%%ﬂ”ce
accqgm)dati) ¢y or nore sets of devices 80, 110. Ref erence i s now

madeto Fi gure 6a of the drawi ngs, which is a sectional view of a bypass
t ool 20a i ncl udRefgremne i ooy alae made toFigurst 7 of die deavgogs, avidchnghowsahe tepl devi ce

1080a. Th ion of the.20a is sinil h . . 20
dosor bed ARGV WIS PLeAuiEg orty e iy ulinght SR Rlad g, bRSGSR B

i Il ustrat edidRarVReroARYT relesdetdeRitei 1N 0Hagingeafided in the slebve Bl Refepencedda t he
sl eeve 30a is considerably shorter, due to the provision of a static

body- mount eldo spde tyFigutesilA@f dBadrawhigs, ancindarged wiew;afhe weper god rordioaddcr i bed
15 bove, .in ich the spring. i NG hS e of the
sl eeve 30. thﬁ‘ﬂf\{\‘/f‘l}?)tﬂgr é%vﬁ%f gq a?‘%éggalé?idggw%gdgi %‘g(pg%g%af)gg??&‘ ?%ﬁ@g%shggbody
cat ch 44a, clataewidh@nhé igpes ahé Poltieh g tideictinathgldevich80body 22. In this

enbodi ment the alignnment pin 40a is | ocated. above the_sl eeve port a. This
arrangenent al | e rpleass dpwge offl Oals @foé’ﬂqe@el"‘?t%sﬁosrt?ctka@fiC\?SYIiOHgEeGLMIﬁ 80a,

dimensioned to provide a sliding sealing contact with the sleeve bore wall, and with
sufficient flexibility to permit the device 110 to pass through the activation seat 36.

25 When the release device 110 lands in the sleeve 30 and the pressure ih the
fluid above the tool 20 is increased (which may occur without operator intervention
due to the inertia of the fluid being pumped into the string behind the device 110), a
pressure force acts on the release device 110 over the area of the interior passage of
the sleeve 30. The release device 110 applies an equivalent and substantial

30 mechanical force to the support shaft upper portion 98, which extends proud above
the upper end of the activating device body 92. This causes the pins 96 to shear and
the support shaft 86 moves downwards and lands on end stops 114. The steps 88 on

the support shaft 86 no longer support the dogs 84 such that the dogs 84 may collapse



20 which is nore convenient for handling, transport and storage.
Furthernore, the catcher sub associated with the tool 20a may be

consi der awbyostias19er than the sub 120 illustrated in Fi @UT&E)100000899e sub
may accommodate a nunber of sleeves 3Wa, allow ng the tool 20a to be cycled
on nore than one occasion. Reference is now nmade to Figures 12,
13 and 14 .of e . i L : } r f

act vati ngiaiiicd R HRERe of Bbl L oAt IR R 8 R ot on.
The act i vathe BRgede3l, adichifayothefriaqumeo 12 dlssed pogticieds tusprtediin EFigykilt 1 ow
when the tool 20 |s open, that i§ a pro Ot?t%ﬁ]n dof flow g;laﬁ.continue t hr ough
the tool 20 to, Referenesisiomealse pae {hEIgyr § P RcdrgningheVHCh a%A SSRUOBE ¢ he
string, arkqewff% ?Jh%fﬁw B0 Mick REceRBng HeaRiildti@rdevive B0t £ ReabOBEA. The
activation profile 131 is provided by an extrusion ring 132 of plastics or
al unb ni um nurtredsubd20kseprovided beipwabtietboli 30 pudistreniisysd suchtbahfluiBdeay The

| atch part 134 on.the devjce 1 | S, provj.ded . | ] i 35 wi.th four
barb prof i 1@¥ Pashihe Ay trdﬁv’éfef gﬁ’g’eﬁ)r&hﬁ o m@ﬁ‘aglgeg{r%eén:lm{éﬁg%u ﬁrelaw}’éngl e
barb col I ef..{idegehichis cAabR&TaEdRHoHaY Bwo bf mesedts of deoiesiBOL i) wWith a

body WO 2010/128291PCT/ GB2010/ 000899 2/ catch 44 as .descri bed above, the
mul ti pl e barbs BRefersnce isamomamade toFigura fa phthedayaesayhich sadecyontaistbul d

still perm he | at 134, .44 L., i debris
ves tr appett bEviee o] A B (ke S EARAPE ol R EITRAEaciRaBhE v, o8
and jpr eveng®d THeeopREdtion af ite0d ey biatlal 80thhr afithé toll 90 ex tlesvdbedjabdweowih t he

sl eeve 30. 5 The activating device 130 ,de{i nes an axi al thr.ouqh assage
136. An ertsfibnas taFigres i Hoz 7hetophd03 1sifipstiafed 1p dhe QRenROsiea Hg’g%‘freend of
t he passaaﬁa 136. The nozzle 138 creates a significant pressure drop in
fluid flowmTg through the passage 136 such that it is still possible for

t he devi ce 130 ImthBaoci®d thosigynélaiscomsiderablysherteli fletocthe pedvisahfof gi ent to

conpress the sleeve spring.31 full nd.engage the .l atc 3 44. . 10

fI ow t hr ougRti¢ RedyyBeunigd Sprpe BB‘I‘FL"?%%I%’S, Tgﬁecoﬂﬁﬁf & 1’{3@639‘3}@% dgffcf‘r?é? hat a

gregker pr chbf%t {rPohRh thd PdchERUBE I3 féfrﬁédlgy i Idheceh@er iR Sibavddic.. The
e

presSure diffetential across the activating vice 130 and the sl eeve 30
will fall ake upgerrodof ¢help8ing housing 3haakse defingsehe hodigeaich 4da mathguthan 4

retains the sl eeve, 30,in e open itipn. - ve i)l r i.h open
until the g’ﬁéra c}%ﬁ"@r%‘?"‘igyé‘b&&oﬁ%t%tﬁlgIeén}ggmgéél\?meealfggl{%&thm tﬂelsstri ng
to | and Onl&cﬁﬁd%é\ie\&ﬁé klegvedvd 328, 130 and force the extrusion ring 132
t hrough the hardened seat 36, and the latch 133 4 is disengaged,
Ref erence i s noWhisedmngandnt gliews pevisipn eha relatinely shoslsackivating €\iek B% for m
of tivati device 150, al u . p co 1 ed
col I«¢t fi n&’ggcg’ i Pﬁofeafoqvgn{eﬂél?(grcg ‘%hvdtzlalﬁ1 g’ngrgﬁd%@{tc%{sé g%j?g% gglrstll(l:rl (ra%laglgove.
The devi ce oy st 2ssdBialed Glitii@s 1ol 264 nelfy bei qpasideiablly shaper thamthefsublizée

C

different diameters to suit the different sizeg of F‘lé{ﬁg‘?l nft er nal g{)amst er
the devi ceilhBtatgdindFign€odneethh SuRdrdy atFmBedalyd rnﬁft PRCYHe Ybol 20.

A nylon ball 158 d§c%§fé\§d%§§%$#elgﬁggg%?gthgﬂglnﬁgcgag@mdevi ce body 152 provides

I

the acti vaf’%l%‘?’lméro i ' a ba 158 rather than a cylindrical
extrusi on 25 nmepBffercedsino®smadd ar Beuredel; dé and 4ok theedrewgsbectieral t he
ball 158 and the activatjon seat, such that the seat .%ovi ged for.use in
cont¥iSnat i oniewisto altenatieorpotasivalng davigeyn agcqsdange Wiihambe 1’8?’3?18?@‘? t han
the seat 3 résé‘{tqﬁe%ggﬁ;d in the figures. The release device is in the form
of a smaller~steel ball 160 which is dropped into the string and closes the
sl eeve side por The attiatihpgdepices 3o Figurd i isdintgpdehipvrovide spletvlawe vd@150 and

force the ball 158 through the seat. Fi gure. illustrate n
acti vat i ngthseipte) lweaeg‘?hisr?gprgp?rﬁlf’ﬂﬁéﬁloﬁva@ggﬁggti%.thlﬂ%ﬁ y‘ee\?tlo ez(gtt)%y 174
i ncludes agsel  Qbid URNGhe WiPBIt Hahé distib end é6theRtHge ndiore prrti@llartyuine 178. A
nozzle 179 of refatively soft erodable material is provided at the upper
30 stabilisers mounted on the BHA. The activation profile’ 131 is provided by an
extrusion ring 132 of plastics or aluminium mounted between two threaded device
body parts 133a, 133b. The latch part 134 on the device 130 is provided by a split
ring 135 with four barb profiles, thus having a longer range of engagement than the

single barb collet fingers 62 as described above. If used in conjunction with a body



WO 2010/ 128291PCT/ GB2010/ 000899 28 end of the tube 178. The latch part 180

IS provi ﬁggt}ﬁ{vﬂ/ﬁﬁ%’iﬁgi d nose 182 defining four barbs, reggir}'dé}gw%ro%igsi on of

a flexib ch, as will be described subsequent]l
activating profile 184 at the upper eHd of the device 170 is formed by a
spring collet 186 with a very small square shoul der 188 configured to mate

wWth a5 CcoidespasdeagivedBbbyes MULARTIARI bAGE analvi (AE 16@AL134] e tapp,%ag@nd of
the collet 186 is frustoconical and of reduced di aneter and exten above

t he shoul demoneggadily and woulthstil] paxmit temidtchfl 34, 44tlocengagedidrios exangolej 8 pghown

Foi cace. doviaebHENef fadvkdvsflkin il Pl eb R0 Ay b AFd@NE peny

surface. Asprtidntédtheasdvatiay dedcd MUekort figllylSZereigagfsighhke diGevelggper end of
the collet 186, the individual collet fingers are drawn radially inwards,

such fhat the di brfeacdivatingdevieseldOsielipeeansiiag] though assage # 4s 88 erpdatitie
shoul der 18 E : L I i h ctivating
dovi ce 170 TuNREHAREAE 128 AN CARHS 17} bilr SRELE we padb 96, PhETRLAE

Fi gures 15, 13B6crastes 4 figoifichineprelysami digs in Saidtflowiag tikbugh/ihevmssabe tiBe duali ch

part 180 of the. activating. device 170 of Figure 14 in conbination with
Bt er nat | velPo SRS b gy et 1RG BOUSFIdh SEnerat® P Gh (AR wi ¢
enbodi ment Ssugﬁcimetol% 0k thO ¥R Qing! N flIYUn8 chgagd hr%blafgﬁwlmamh Rart

conpri ses a doubl e barbed col et 200. "Figuré 16 show a body lafch part
conpiDsi ng fowdhivgh iz basdagept Ingondiphes, the nopzk0238 Eiadgs Isych Hiagar greaffr shows

a body latch conprisin our doubl e. bar ped,dogs 204, each,of the, dogs
204 bei ng eWBP%}?qBE(??W%aI%WﬁBC 5588 Hseﬁlaec%r?b& t&sz)%byﬁ%? %’Fﬁﬁb‘res@’géﬁﬂf"?@é.
Ref erence i g&ré@uhéBdRatif Be@te e30LEdothe sleevelB@WiNgsll aydtieCkvzzp B8s&elioNal
view of a further alternative formof activating device 220 which di ffers

from the vahdwaysr ghetengagihlgicheldde 44 refains theyslgeemnd & the epeat pashiion. déb¢ ce 220

is not intended Q.. . t .+ Sl {n. t Lthon, t her,
t he devi ce %ei%) '!la]?r téﬁ‘g%i‘ %%f]ﬁl?lﬂl @ﬁg’%éﬁ%teoé?goﬂf%,Jb@m%pfé%el%gﬁ%%ee{j/%“%g’? emai ns
free150 novie L @ 1ade bn tthe aetivasing lellcoW I0hamli gbrct hiee ktrigign ring 132 The
device 220 has a relatively short two-part body 222a, 222b. The activation

profile 224hronghdhs haadensy seatf) and the fgrhol3g, 44 idiserer8rdnai nt ai ned in an 30
ext ended positi : i | d
relative to theoﬁ%fg%éfl %%mﬁag e E@g%r“ﬁ?gﬁygf ﬁgﬁsérlggzaﬁh%%naﬁgggﬁ%ﬁg of
the shaft 228vating tevied @60, aaithoegly sigektdhhpart dbk rcobpdigepharbe®2abiet Angap 234

is provided on the uppernost porti he.shaft 228 formng the button
ext ondi ng aBBUE {HARaTTREDE thé%%@e%bo‘if??”b oove The Jvag body 152
2010/262829%8%9%%%%?&9&#%5 154 of thFBE dffekdnf Adnitde h@c‘{'stﬁ?th'ea&iﬂgzeﬂfrt 240

conprises a collet 242 configured to engage with a catch 24 or nmed
in the sl eevzes2B@ipdintanall diametenthetdewicadioDwenuld gnemuter bg¢Byeen surface and

landing in the tool 20.
A nylon ball 158 screwed onto the upper end of the device body 152 provides
the activation profile 156. The use of a ball 158 rather than a cylindrical extrusion
25 member requires a larger degree of interference between the ball 158 and the
activation seat, such that the seat provided for use in combination with this device 150
is likely to be of smaller diameter than the seat 36 illustrated in the figures. The
release device is in the form of a smaller steel ball 160 which is dropped into the
string and closes the sleeve side port, allowing pressure to build up above the device
30 150 and force the ball 158 through the seat.
Figure 14 illustrates an activating device 170 defining a through passage 172.
The device body 174 includes a set of rubber wiper dart cups 176 mounted on a metal

tube 178. A nozzle 179 of relatively soft erodable material is provided at the upper



In use, the activating device 220 is punped into the string and | ands on
the 5 sleeve 230 in a simlar manner to the activating devices described

above. ThEO21%\283%on profil e 224 engages the activati oRCIEH20WAR0899

occluding the sleeve bore. Also, the &llet 242 on the device 220 engages
t he catch 244 on the sleeve 230. Fluid pressure thus may act on the

sl eeve 230 eﬂacbfa@etﬂjuu@nmgm@m&epa%moa@grmea H{"ﬁi?lﬂ%\é@lgﬁgeﬁﬂﬂﬁg‘{%&ds in
the body 260 to align the ports 262, 264, as O ilTlustrated in Figure 18.

An LCM pi | Ibacksureguiringprayasipmapeflexiblarbotin eatsh.rais mall Andesenibed sehsegnentlyus.
However, if flow.through the.strjin t ops he.sl e 2 i g | e

upwar ds, under t hé: ﬁcﬁ}’ W@rpégﬁ%flgf‘h%t %Pﬁh% eé%@,fﬁ%eo&\éﬁ)esgﬂ)[ Y}geéoﬁlgga\g%%. I f,
for exanmpl gprihp@oBétr igagwiiag Ve BmaRisgade ishollde 188r @nlfigutddf fo Mg Slithiang

above the L pill, any tendency for Utubi n% woul d be resisted: the port
264 i5 cl osetremmadingsnaleshguldercd apyatingssea The sARY o9 ehideollsy 8630,

flui d canngg, & @efiiedtn ol FhuBlPaittRelcNERHAMdd Brd Rl i€ shduladrN@g absence of t he

| at ch arrangenen e mniml reverse flow pressure to lift the
activating devi CEhed@®@eroand offa rtleasesdesized 92 30shmmal jadtlabovd el denice 1A atdower

BHA. To release. the device 220, _and reinstate flowto the | owe art
of the BHAJUY hegi"%gé’gméém tg%,de‘élge b_i%ciﬁwéeaa% Qrace f%) lﬂ?ﬁr‘?ﬁ’e‘lPef‘HPB’ef s!to ring
and | ands Ol{?Ztcﬂﬁnfth fitbeonitd RAHEH. NGs ma%l%@;gi%viggﬁywéﬂeﬁmh lt)bgenéQ%%rthebOd_y

part 222b, downwards to renove support fromthe split ring 226 e split
ri ngl®26 neyppthend ofatic abllgt I86nthedodivalal ofllet figaeye arendrawint tadiaHy iseatds246 and

the device 220 then passes.through the, sl eev 0, and into tc sub
120 provi dé&%&}%@%ﬁ@“@‘ﬁié .Cn%ﬁgb%h\?i 5@8“@%?%%2?6&?5?%@‘*61‘595éﬁ?@@&r P@;t a

| 'arger nunbgdenghods MOnf BleakiiVlon seatDalfdving tiéeieticamg2R0icaBy0he taceidgwmdat ed
in the catcher "sub 120, all ow ng the valve to be cycled nore often w thout

requiring rtbtoughihgislegiet he string fromthe bore. Alternatively, a shorter

h b i ded. =i 1 il us
cateher oub o BB it mpe g0 AN Bl 1AL HHNGRe FHAFL o0, o

activating devic rovide”’ possi

a bypass t agéws bhéedgrvh ﬁ@nZGO ofehagetivhiling d¢vateet70 SOFighieer4 Inatuthbigatich a
sl eeve 282 and noving the sleeve 282 to the odg/en posi tion, such that the

sl eeve por twitlp gdtermative 1tefh Partsi Rravigedyynpier Boaygef 2 1pof Hpsaccerdenefirdth on a
proportion t i : t ] t j y
pass dir ectﬁ%bofi? ]g?rr{t% ﬁ%{ﬂg?, ?’%Eg‘d‘ﬁg‘?ﬁﬁé‘hgrﬁ oe tlﬁghgkggfgﬁé%ﬁﬁlgﬁlbgg§sﬁg

t hr ough t haloBbla. barb¥@ 241102008 A FRETI (CRROA @/ BEiY89@h IRrtHomeprsing asddubée devi ce

280 defines a thraough passage, a propartio f flqwalso conti.nues. to flow
Chrough ¢ hebad, Spring Splitmye i EwebBd pus L Bews o RN EPMBHSNE By 288
and the actj [ rRbd ' b NSk B nPerebdisdd By Dhra2 J6A5dd

bet vvﬁed(;n tmdoﬁg%eﬁé%gélggépgﬁ’gg%Séégt,hggg%% 5 a%%ei lrzéllti alyl ygﬁa&i%n%dgi nedﬁ]?n an

ext ended pgsadeitgre gryb serewr2@8! ar central support 294. The support 294 is

held in place r tive to the ypper bo rt, 288a by .shear pins, 296 and
the | ower end oﬁie??fén%edﬁBB\Ntmaégig?:rég‘{rﬁ?gﬁgﬁjﬁ FHVPES éb’bs ASSERPBLY W 88D
The suppor t,r29¢, @t ARSI I En b ackihy Aeiiae 2devitieh Bigkys B88 BOdatisud hus
avai l abl e to be engaged by an appropriate rel ease device, as will be

descri bed. adivatingstenies described algpve o that thys 2ewice 320risutnt detendeditndatabper  end
hr otoh t poRaspent Bbay BEr sl SRS TS 2hts bRy PEREen, ¥
288b remai m3popR! B slkO®@EiFBemains free to move upwards when there is no flow through
the string.
The device 220 has a relatively short two-part body 222a, 222b. The
activation profile 224 is defined by a split ring 226, initially maintained in an
30 extended position by a central support shaft 228. The shaft 228 is held relative to the
upper body part 222a by shear pins 232. The lower end of the shaft 228 is threaded
and engages the lower body part 222b. A cap 234 is provided on the uppermost
portion of the shaft 228 forming the button extending above the activating device

body.



The upper end of the support 294 is further provided wwth a fl ow
restriction 300 defining a nozzle which serves to control the pressure drop
across th¥OZBtW8%ng 15 device 280 while fluid is bei RETSHPEPHP ough
the string. The restriction 300 is fo¥red of a suitable erosion resistant
material. Al so, a sleeve 301 of an erosion resistant material, such as a
ceramc, is usedygOydil ide : t W& th

devi ce 280. The act?vla?[?%&?]evpétg”?gr?gﬁg6@??“%8% bggﬁ:pr({@ggﬁgﬁ g%{%htl)%lgeagol | et
306 confi guoedgagzOvitiva extgladdd foirmbd a thaslebveBd, diocanty delow tHeacEVaeoresedB2,

bel ow t he Zﬁ‘g’l vation seat 310. The collet 306 is mounted in the | ower body
part 288b "is retained on the body part 288b by a threaded nose 312. The
col l et fingers 3fh4ser fhe SRAGHNENRYIBEODIEE PuAPe® Xit6 RAbtrinkefU8andS oA by a
resilient internal 51 eeve 318." The sl eeves 316, 318 support and protect the
col | e fingdeeye323h s athmildewiapeer280thiesadtivating davipesddelswhed Bbhveuglihd he
string. dn.use activating.device i S, pu dinto the, string
2nd 1ands dVRISFanl@2s25keate nedfiiamith SFu 238, P RHIRE sk harigaliovt ces
descri bed ahevellet THR o €d deaide @00 Rh&HgES Gie 280h @nYag @k didweagdi vati on seat

310, restricti ng%lf | uid passage through the sl eeve bore. Al so, the collet
306 on the devi cBuguesHigagEs majact ol g SeyeIF0mnd etivdtvadevrg 220 and | f
fluidis p 0 g I . i GLI 3 Ccreates a
bressur o di MRSy i Hep et By f nibod 260 1 WiEETHE pElt 282790474

sl eeve 282.illkftrsedinddgure & 8diAf ECENpillabuldahan bepusped dwevicthesairpesaid pial ar ea
of the sl eeve 28 ang1 noves . }LE 2%{1}?/ %22291PCT/ GB2010/ 000899 31 the sl eeve
282 downwarfe 2nayHs ndloweyer, 4t diognthgrug H eégfﬁgr%%léﬁﬁé}ﬁ §1ﬁf‘fen§3(§fﬁ‘51,l meval i gn
the sleeve L?N@r@é)q}fdé?%é mifle8fte o?%gbdsp?itﬁ% bbb U cIAL Bk o LS urf,efof@xam

Once the ports 284, 286 are aligned, e pressure fferentia acrglg’s t he

devi ce 280 the Istring ke$ yhenatdisedain the phoop o fifiotheodtringha@béveutie LCWMWiphld, aippwn
through the strin 5 pass ,through the S 284, 286 and into_the

sur r oundi ngle%‘#ﬁﬁ}’ ?&I@%H’é“g {’)"Bb\}%yl?‘?rrf)ﬂﬂgmtt eep%g%@sé%,ed 28‘2 Szhec‘(ifﬁ’t“?eoﬁoed, as
| easfsin paglatcHY ifttel PvE 256, Muid EMoBrberls@6iddlsle up thrBBePAEWaRR! in 4R6, and
also by the flowrestriction 300 provided in the device 280. The division

of flow sourhenceyofdke gy arramgement iV avoyld @ aneimead romrsentovd praskiok go lift

Chat 10 hepaRARRRIRies 20 Ru P uE e e B CHPRRLERL MMaldwd Rl | 71,

t he annul us t hr ogheldabe tiei diQide @205 ardBréinsBS flowhib lie Boweiphit &F iy BPRY t4 on,
perhaps 5 to 10% passes through the device 280, through the BHA, and then
up the annurl§asexteyisadastdescrieg abayee i pumpredpniodhegripg aed) ndserithgrcen?d4t he BHA

pri iy sery: 0 t I i r r ich may be
in gg‘?\t act p\?]ms %{Iﬁgtﬂ%eg%ggg 8\’/val tggé t eé%gég?%lgtzgt@g’s%&é}%l r%%]lgor ’?@Vgg‘é?%s to
prevent cutfidmghe split Iringg2261 t i apiituting 2260niag thire rBHAly Gonfriwe &ithef hand,
if drilling is to contipue with t efqedevjc§ 280 in %I ce, a 50/50 sglit of
flow may benggsgmnt with the seargdo angihe dsyice K24 thedRagies dwgqueth e steeve 288nt  use
and oper atiQf ;9 tARHEYRBSID0tPidd LSt B \fjeef ul sel ection of the flow
restricti onaglaé%%,a c%lG;Q an(sj1 rqg)t cﬁ? ng of fgﬁe Ieow 20 restrictions 300, 316
to other el ementEheodevidee22( offery, the adharaaget thet prlepsunemberopf tepetatioabed by

the 55' ui d stgytVi dQ\%céshb%ungy geb gcc%rl_ril%’ao a?edqr? t Cerci:a?c%gr ?u%l &V& allowing the valve to
be cycled more often without requiring retrieval of the string from the bore.
Alternatively, a shorter catcher sub may be provided.
Figure 19 of the drawings illustrates an activating device 280 intended to
provide the possibility of split flow in a bypass tool, the device 280 being illustrated
30 after landing in a sleeve 282 and moving the sleeve 282 to the open position, such that
the sleeve ports 284 are aligned with body ports 286. In this configuration a
proportion of the fluid pumped down through the string from surface may pass

directly from the string bore and into the annulus without passing through the BHA.



For a 100% bypass situation, for exanple utilising the device 220

illustrat in Figure 18, where all of the flow would b qugh si de
ports 284‘,%82%@,/12%% restriction 316 may be sized to pro%F%gBéH%/%é@gre drop

equal to the force generated by 25 t¥e spring 315: the fluid bel ow the
activating device and the fluid in the annulus bel ow the ports 284, 286 is
static suchybReder! Rether &ssier B0fefts o thvduthbsds@ie! B%raﬁértiﬁﬁtdf_nﬂo@e%koce 280
is substantially the sane as the pressure i n the annulus outside the ports
284, 286. |dontipgesite fpyithiouphtteiBHAas tighter, and produced a greater
pressure drop, this I ve naQ eful S eshri Cl.i t he
available flow ra ee‘?"\%)"lécér%ngg%tﬁ‘g“ §def.é§‘r/%§ sS]ﬁ(?rgB?@sggegsgnﬁgleragét%&{bp{%%e

cl eani ng caypmbisldefih&isbyh sphierigd 292 lckied Befwedh dwo Qppérisodyt frers I8®ad rggh | ar ger
restriction 316 mght result in fluttering of the sleeve 282, if the
pressdire f AdenHidEdnznpined ip\parexinded pasion prgnangulag ceplfa) sHERPERMI e when
the ports 2 . q LSl i [.r.a

vi bration aﬁﬂf s\}\ég& g%ﬁg@lggdélgﬂalc}éf%&%ftbpre ¢ gg(é@s%gﬂggﬁ)lyéﬂg& r%és gén()e

i ncreased |dndehe howod eafl of thes swppoctadtdge thiroaded@o 2D w2 38§ PEiT/ XBBH0 10rd000899
32 the ports 284 86. descri bed, . the situati i s.further, npl j cat ed
ina split YPBW 2?% E’é‘Fi“gfﬁbove the acpygting ‘?Vt"e]&‘%"g%,zggﬁag &o Y3! g"r &ebect i ng
on the sleeye,gf2hy s abpkdpiatd RMball ddViQ, RS RAPHE BesdfiBRI. 2Rh QR RrAd] St iction
300 and the g?%feact_yi ve&)&%ﬁt?on ar ga, tt11ié bei ng t%e l5 cr oss-secti%ﬁgﬁﬁ%r ea of
the $0eeve 2298 e moupkd Lmethdruppenend o$ theheuppesit 294ctd preve@Othiesreledsat ed t o
the flow rate an he size of the restriction, 300. ver ., the.pressure
r op. exper | BRRTH 18} PEnIRErouRIED SNIOTED ¢t Bgh Do Rerl AL ane shagie i
account ed fig& bodsdhs2384, MBI r&BAH COuléPRgbtRet he fluid flow ng through the
jetting nozzles in the BHA. Furthernore, the desired relative division of
f1 ow bet ween t helksi enpepenrd ef sg4supper 28hds fwtheh prvidedawith ar BemdesthietiBHA nay

differ, d di ng. i i i.Gli 30 i. | | d
O SoPERELIR Y, OB LI o Ak LIS

too 15ght, &RitefI80 wiiddTALRl Hogsndptimpak ehragghothatstirig. t Mbe acldiiéticnabo py essur e
drop when the fluid passes through the nozzles in the BHA, all of the flow
will be di rfeanediof gryilghlctgiesion desisintaatoal.  Abg, a6l of pmegesion
restrictio o di I 85] : vi ce
280, and ar}gs’rirgg?tel?léf lgéltgdcgca{g%n%?%ﬁmt ﬁ?sgléeg?@ge %‘géﬁﬂgg%%o:%egg%%gg%eg%/
result in sheagk theldsvice280mi th t he associ ated vi bration and wear. In

use, the activatjng device 280 is pu inta the string and | ands on the
sl eeve 282 in a SITACT¥UNgARYIE liltﬁhPﬁlg'%ggtCPR?QWjS@EQPéEﬁdC%gleHg&Hq B %bove.
The 2§ acttb\éﬂgsi.gw;% Qfdatc® RROFOBNERHLMe SRR VvAORD VIEIOW IS §aAlvaBdd seRA1HI al | Y

occl udi ng the eeve bore. Al'so, the collet 306 on the device 280 engages
t he sl eeve TmtaolieG®.is mounted fh thedowertyslypertt288k andiis reteined ontthebsiygmve 282

and acti vat devi ce 0 an ve th |l eeve downwar ds .i.n t he tool
body Lo aliAtes JEEue s Fuk B (ERAR, S AR HPERIER1 $8sE 1 ow o
fluid down dbiRa /B 18t dridNBy iaSreBiehtS Rtdrhal2fedi@l BN TEO e el 806 dPMN

t hrough the tool body and the BHA, and passing directly into the annul us
sur r oundi nguppert and prasestyhe, cellat Himgprsr11¢ gthe degise 28fds éﬁl@gimlmneéﬂosmant
l'iner_ 301 péeve{;#s t[he fl ow t hrough the device 280 from erodi ng and

damadi ng t HEOHERIES™S80  and maintains the flow characteristics of the

devi ce 280 substianisé,athk YactaingadviceH80eY @umpell ifioahe sBIngUER Tah® &1 Kieg
stops, the sleeve 280 will 30nove upwards, under the influence of the

spring 315,sleeye A83sia & émpderr mappg, to the activgtipg |dsyises dpseribed jabavegdTheand
reinstate ful.l_ flow t 1 he ina e i as
descri bed aag%y/aet{oni é\{otgﬁenngg %’%ﬁg&t % tg‘f‘tﬁ)\ltaﬁégasr? I (zl(r)fdéésgjél&’?geﬂ%?of’%g%ﬁeng,
upper end aqhrouple tHelieot bord4AlssBacolieg 306 1en phendevASE 8aretl g gites he@tdhBO8S Uppor t

294 and the | ower bo% part 288b downwards to renove support fromthe
30 on the sleeve 282.
If fluid is pumped down through the string, the flow restriction 300 creates a
pressure differential across the device 280, and thus also across the sleeve 282. This

pressure differential acts across the cross-sectional area of the sleeve 282 and moves



WD 2010/ 128291PCT/ GB2010/ 000899 33 split ring 292. The split ring 292 may
then radigll ract out of engagenent with the seat t evi ce
280 t hen ‘gészgleozﬁﬁ?rlough the sl eeve 282, and into a catcg’é&/(ﬁsﬂl{}ﬁl%@gv ded

bel ow t he val ve. Reference is now mad® to Figure 20 of the draw ngs, which
illustrates an 5 activating device 330 in accordance with an alternative
enbodi ment f sfeBee PIERAMwarAY §P4ihQ e %ﬁ%n%@rtﬂev&txﬂdﬁ&sﬂﬁlvéﬁﬁlg%q@ @@xgli,?,e used
in conbination with a bypass tool, or nmay be used in other appfications. In
t he Fi gur e thtelegeadnddodpporits2&ihdbm asfltusiratedimdFigyreild. a fi xed sl eeve 332

| ocated in a dowqhale tu r 4. The devi ce 330,.shar a_nunber af
features with th nc&é@? B@P% &@g%ﬁf’ i glﬁedgg'e BV q}ﬁ?rﬁntﬁéfa&;oesmlée f8vie8 gur e
18. I n par tigouivar likelfullagd i pRipoARNTAh BIdIRSving dowh ithetghYhestsiplgl thay | NG
338 nmounted in a two-part body 340 and is initially maintained in an

ext enfled pawss Hhspughythe peen284i288 appdante thengrrousding ammaushdhe flomp throughe| d

relative taq.t r 3 r . ins,344. The
ower end o PRaY BRERSRI KRR A0y ARTEES Pon leRBR1iBNST0 1BLIRL '
340b, whi chhalbsdy o 86 aardoalnsied tHbflowaedAbtiat 3athproviiedi ingheddviek J8be

devi ce 330. ... Aclosing sleeve 348 has a seal-carrying part 350 and a
t hr eaded | oltier didisipraah g SORhE BYetH SPETAPH IR Yahe dRppRIINB Uy thegawmhelra and
engages the ft 342, LN C : p he
body 340, HRIER, Lo kR r 2 BOR"Gecti, SBLARE ¢ DRPRE weind 308 4 0% o
a seading frnajonist 6f thé€oiwvn perhapd 9Wiocd8b.grases diteetly?dto thexaubilselomgB3R:, and

br ovi i on o1s HIV Hiedst s Bl BseoRi: bratesay of vp reeses sFisehi ey ¢ vo
back-up seaicgicel f30d83bughGhe BIPA SHENSS &p NRY bt & Ar@maﬁﬂ}eb@m. Made PRid

provided such that an energency disconnect sleeve with further seals may be
| anded on trmpsiog throvghpadtar@®o theBHAepravasily serives otcab! hedargerdismeter paThe

sl eeve 332 defi an. activation seat . ornmed by, t er _inner._edge of
o pressri tatdhe PRy NBic ooy & BoRET b dbs hfFe VR BRARREr AR et e
har dyand | idkpley t4 prek&8icsHings OKilRR in AR MAGIO Brouas s BRA. @R theCR@hAOf

bei ng forned or nmachi ned snoot h. propriate materials include tungsten
carbi de, a iEdrillirigcis torcontimieghitls frecdevicea§0oin Rlpgeog S0 spIH PLdlovt arin bec

ni ckel - chrom based superall oy, for exanple 30 the alloy sold under the
I nconel trade&ar k by Special Metals Corporation. The ring 362 is intended
to be readily renkmpﬁadsdnehas recognised tiea effivienciuscharidnpenitivarf ereingasenbs, the
activation seat 360 has a very snall radial e ter]t, in this exanple the
seat 360 eXE@HESrgredul splegtionst s Have Fastrivaions P00 61 #nd wptching adgbe flpwi s al so

m ni gi zes the .radiak,ex{en £3R6 sthde suMP .
2010 2829f£‘1‘§%0%¢0@§85’98§‘5¥ %”Zﬁ@ge%ms r?ufs'{ée ba At e PEseEe AP igh
the seat 36GRperidricedbgitredtlid flowimgatiiomigh ehet BHA, af desbmbesldaio@60 nay be as

smal | as 0.254 or as nuch.as.l.q mm . : .
nlpgr a 100%) bypass situation, ?or example utilising the device 220 illustrated in

Figure 18, where all of the flow would be through the side ports 284, 286, the
restriction 316 may be sized to provide a pressure drop equal to the force generated by
25 the spring 315: the fluid below the activating device and the fluid in the annulus
below the ports 284, 286 is static such that the pressure of the fluid below the
activating device 280 is substantially the same as the pressure in the annulus outside
the ports 284, 286. If the restriction 316 was tighter, and produced a greater pressure
drop, this would serve no useful purpose, restricting the available flow rate, increasing
30 pressure losses and reducing the cleaning capabilities of the circulating fluid. On the
other hand, a larger restriction 316 might result in fluttering of the sleeve 282, if the
pressure force necessary to overcome the spring 315 is only achievable when the ports
284, 286 are partially misaligned. This creates undesirable vibration and wear, the

possibility of premature seal failure and an increased likelihood of erosion damage to



The mating faces of the activating profile 336 and the activation seat 360
are angled at 45 degrees. This mnimzes the friction that results fromthe
split ringo38By/ashei ng radially conpressed and pushed i mtw/dsB2giwomosseont act
with the shaft 342. At shall ower angla®s the radial force and resulting
friction can make it difficult to push the shaft 342 down through the split

ring 338 and de- t the ri. 38.. ra ctio t shaft 342
and ring 398 H?ﬁtflig‘?g‘%g 6be}‘ ¥ ge l%le%i’ ye %}ug?}?%lfso%ﬁé%r %p rz)c\gfe?g'{l eyﬁ%ltltet?q&al S,
surface fighsiies and coatings, and by filling the small voids within the
body 10 340 with grease. The grease of course reduces, fri %i on and al so
assists in prevEertPbnflow. thagdewawaigifore peineRp thedleayral $4 Narfunghien obS whi ch

coul d adversely. gxrg ea%osg ‘?}k@}ésffﬁtig}? YBIBRE (R A8 VE PGS bldAIHi 868510 the In

use, the dBVice y be punped. into and though'a string of tubing in a
si m kar napRed-sdetondhareatdficlie desvie283. Ths prashuee dedpoaceossAbe rdstriction 308 1830

passes 15 through the tubing the devjce 330 w erve to drift the tubing,
that is estedied ©fhe H@Wtrﬁtﬁiaﬁ ﬂi'esS‘?er%féh‘? WB%CBB%V\?MJcé?‘gﬁv%{n@e\ﬂr?slsuffe&ﬂ?t

subsequent . passAqe bgfth@ﬂﬁa\ﬂo%ngihr&&gﬁ {RABE AChu§ TRl Rraclb@n®! fr, suth@s devi ce
330 will pass through the string until the activating profile 336 engages

t he acti vatheopreswmat d8§0in The flehIflowdss through dhes ielinghdrogglas detthai BHA: he
sl eeve 332_(there are no. seals. on.the b 4 C, viee
20pl ugs t hg&‘glﬂ‘?’?‘ﬁbe: the c{ésxrefﬁré: WBQ‘@??‘? Ppﬂ%w t% ﬁtg’)egrrl t?ﬁé V\%? ‘F% B&Iésc%%ﬁi% ¥ ﬁat t he

devijge 330imbidh AdnGoirdd hRBISAGRNE diffchNdepbading baahd operaten. dueertyorighne
monment um of the device 330 and the nonmentum and pressure of the fluid being
punped af t estrictien d99; wall 3@l tanproduceas sighifiepRig prepie ¢hop.cBovigyer i the

constr uct ed &%}igg\ét%gq%%eol géﬂt"%&’ f %Waﬂ?%édogélnﬁpggkgia&%hntt hilthd Q&diﬁ%a‘#e\/i ce

330 is conff® e reteased Trom eat 360 using elevated pressure,
an oper at opre§i9¢! dfbpnokerstieKlui® ppasepihrhiehdby nozz!@3@ the BibA cilbuhittedfloat e, to

avoid the creation of pressure pulse o tg vice 330 | anding.on @ﬁe seat
360 that mivihetsiresiad Khrepinihe de BpEH2t PG dRNEN TapreFrTngiana Y.

despite the_rel.ati . } seat
S50 e oBoDEUALIAFLARL o MELR AR R 7 S8R ARt

Pressure nme thdee DRO iandrideese28bovay tdselt davileaye 3B@terThikh theeassaciatedr eat es
a downwards_pressure force on the seal-carrying part 350. However,
downwar ds NPVRIBAASIeaE-he part 350, and the attached shaft 342, relative to

the seat-hel d-up, 38 itfe 5dtRGRSAevits 286 % SlRpedints iR SHRAANDIlAEs Ithe The
relatively high pressure above the WD 2010/128291PCT/ (GB2010/000899 35

devi ce 330skeye BE2 s ed sinwtar amanner 8o ythofachuatipgsdeyices ofesestbadppleover o Thet i vat e

a pressure actuated Qr tivated tool (for - qr. t t y a
G PP ont 1 anrisbas ac O B0 wabres e Srehy bssF AP iRl SANRL YR Sy
pressure tgsfe. alkd MBIt 306¢h thldeicoagl Melayes thbsledevdatch BB0 may si nply
serve as a plug, or may be used to drift the 5tubing, ce the task

. On
or function has Fbaépressurpititsanay epleorgbgistesva3d? and apivating slgvice 8P iad sl eeve

332, and flow through tri | pst i
| ncr easi ng “ﬁ’rvgstgfursgeg‘é%g\gg ({%Wen “glg(%/s:’ %en%S‘gggg??fE gﬁgﬂﬁefg&gﬁggzg%t% Bins 344
causes thejmhghied IAFikGrenDNE Tewwwr afsflaid ddavanthreughhéher stelhalis swwppsplit f or

the split 10 ring 338, such that the rjng, 338 Y, dially conf{ract and
t he 2 of i | &et3®6n ¢PrtEmERdowh dhicngh thestop! Bedy a%g’%s‘?égr a?‘i\ag%ﬂn [€HY of the

pacsage of MhdhtanigeS sEFRRRARERRG 1 LT 5 e 4o R o P e SRR e

passage of ‘TR e sea e provision of the space
354 bet weeRedidight Siark - 30ATr pidivags phae t136Ghmngh tthe desibg 2B fromienddieg ante

possi bl t){ial(%];gigg Stl?el, idgvic(:)eb . g(():,t ar;[ gl%ﬁl?gnsbt teV\ﬁgvrv] cﬁnggct%?igtgcss 03}5 tgé d%\é}ige 280
substant.ially constant. However, if flow through the string stops, the sleeve 280 will
30 move upwards, under the influence of the spring 315, to close the port 286.
To release the device 280, and reinstate full flow to the lower part of the BHA,
a release device, as described above, is pumped into the string and lands on the
protruding upper end of the support 294, shearing the pins 296 and pushing the
support 294 and the lower body part 288b downwards to remove support from the



15 preventing the required relative novenent. The device 330 may then pass
t hrough the sl eeve 332, and pass into an appropriate catcher '

| eavi ng
uni nhi bi t‘@ng”r%\%/”?ﬁrough the sl eeve 332. If desired or HEE@S@Q}WOO%M or

nmore further devices 330 may be punpe® into the sl eeve and further
functions or tasks carried out. Those of skill in the art wll recognise

that he abgygrlesos! M ANGRM Tpha, w20 ALRTELSILY SKURLILGAL, G

present invéntion and I'cations and 1 npro

made t her etthe wédt Bodandlhpaletice 980 themphires deoyph thé slehve 182y and imo .a d@dher
exanple, in the egbodinent illustrated in Figure 18, the activating device
| atch part 9R@reddsdhelew Bke@!Msel ow t he activation profile 224. In other

enbodi nent s, theR@\‘@rreiu\é’@FSi Ay $83eCH Fi ﬁféhch%ftth%béwk?ﬁgswv%i:}@%‘i‘%ﬁ&‘? Eadf €

activation 25 profi and the sl eeve configured such that the sleeve

catchsi s | cxavathgiove IHeinaadcbrdabéeowith et alteFnativh empodanent id tharpreseat

enmbodi nent s. descri hed above i,nclu a nunber. of different. features. It wll
be recogni SBYHIP ﬁg‘é actpyatiag deyics gf @ may §F f‘s?%‘&tcoﬁﬁ’w%(?f’ Wit gyP%Séttﬂ‘l’les

of f er advarg;ages bk REPENIRBL hppiRhiddie BtieFifiRathy esvied 858 shdwh NGier
enbodi ments and coul d be incorporated in other aspects of the invention.

WO 2010/ 128asdipCiy (dRedstreo0d3dpcaed @ adambolatubpagdithhol e bypass val ve
conprising: a tupul ar .bogdy, i,ncl udi ng,a si rts s eey Xiall. vabl y
yé‘ea/ & g%’()r F;&refsya 61}1%%)8168{ ge%élﬂ'g \mthiﬁe deg%ce %9 %es(g’:pﬁ%({m

mounted in the bo Cl osed positron't e the

si dej@ort; above withitefegdncy & FipQredBd/i kepag@diflargthe adtitarinReprofiRBsloat alekiged Nt 0
the body to engage the sleeve and permt novenent of .the sleeve to an open

. . p of .t / C
posi ti on arlty ®pRIH inge3 3 weuned in a Averrasdodyséh apals witialparintained Heatbody
and a part dfeddd8 By BY b BheflF LintiRre SR 33" 'rfe Shart B IsHefrefRVel @4fd O
engage and fetain the slieeve I n the open position, the activating
devi ce f ur tupper bedynparopslaciyl Erohze i iwressoshgar finoBdandhe loms|eat oftthe ghigh t he
sl eeve and the p h further b o di sengage and

AT NN TN O N e I R e
claipy 1, wWheehhs hiie RagRYend sl inRGeviep 33t ernal activation seat of a
A closing sleeve 348 has a seal-carrying part 350 and a threaded lower end
352 which extends through the upper body part 340a and engages the shaft 342,
leaving a space 354 between the part 350 and the body 340. The sleeve 348 features
three independent seals 356 sized to form a sealing fit with the internal diameter of the

20 fixed sleeve 332, and thus the seals 356 describe a larger diameter than the profile
336. The provision of the three seals minimises the risk of failure, providing two
back-up seals. If desired, a sleeve 332 having a longer bore may be provided such
that an emergency disconnect sleeve with further seals may be landed on top of the
part 350 in the event of total seal failure.

25 The sleeve 332 defines an activation seat 360 formed by the upper inner edge
of a press-fitted ring 362 of suitable material, ideally a material that is hard and likely
to resist erosion, corrosion resistant, and capable of being formed or machined
smooth. Appropriate materials include tungsten carbide, a ceramic, or a high
specification alloy, such an austenitic nickel-chromium-based superalloy, for example

30 the alloy sold under the Inconel trade mark by Special Metals Corporation. The ring
362 is intended to be readily replaceable.

In common with the other embodiments, the activation seat 360 has a very
small radial extent, in this example the seat 360 extending only 0.445 mm from the

wall of the sleeve 332. This also minimizes the radial extent of the seals 356 (the



first dianmeter and the activating device has an external activation profile
defining an activation dianeter |arger than said first dianmeter and adapted
t 0 engagewbheloaegiorati on seat to permt application of a&cfrlaB2diopemsure
opening force to the device and the 28 sleeve to nove the sl eeve downwards
to an open position and open the side port, the activating device further

bei ng operabl e _t sen e the act tion 8; ctivatjon seat
so that thaeeyes? |g§t‘tsb‘|’F %’i?g/}"c@s? glr‘t"fgéntg %@{3 S’trﬁ(?oug t%@’%‘?%g 3.
The valve @E s&dt 3b0Nmhy b\étasaﬁrﬁamastdﬁ@smtﬂ \sahmacrpésottshﬁnof the activating
device is 25configurable to be maintained at a |arger dianmeter than the

activation seat Thfomhmhgifatctﬁeofdbv iactevaing prfile 336 andiHe aqtvaeryeat 360xre ur t her

f adi al t r act wh
{he. ot eeveiftid Hed st THRabniits g sol pAOERBsCr A T sn R fha 30,07
sl eege is jdind hRJiARCEOMKSLskH QRd p%@hedSmtoTttghwabmaa@fwahyh@Isbm“eamag at ai m

wherein thelatch includes a catch and a | atch nember cgjr] ured t 0 engage
t he cat ch. shellgwer angies ghegpdig] firep and rWNétFQﬁ frictiprcanpelf 14 HWyhparts.

VO 20101 12828160 C2RIQL AIRDIR ol oH A B o) AEIIIOTIE frttfgsrt ein the

catch is ¢ igure fangiation of l'at ch"menber relative to
the catch baweaettﬁlshmtsnmanmndg 1388 insty atlscabrstedmtetdrbyrBtoaztsumteoitapnrhprmatch in

the I at ch paienalsririsee Hekboaintig-uin 48 Boprt deem ) Sl Fidfiebe bt "

fshggg[ ed %40TO«%th?éa¥§ Fhe Gheabd®BeoutReE&ics HiRioh Rhl AGof 4558 in ipFeveattbal | Y
of ingress of drilling mud and other materials which could adversely affect relative
movement of the contacting faces.

In use, the device 330 may be pumped into and though a string of tubing in a
similar manner to the other devices described above. As the device 330 passes

15 through the tubing the device 330 will serve to drift the tubing, that is establish the
tubing is free from obstruction and will permit subsequent passage of a device of the
same or smaller diameter. The device 330 will pass through the string until the
activating profile 336 engages the activation seat 360. The seals 356 form a sealing
contact with the sleeve 332 (there are no seals on the body 340), such that the device

20 plugs the string.

Those of skill in the art will recognise that the device 330 will land in the
sleeve with significant force, due to the momentum of the device 330 and the
momentum and pressure of the fluid being pumped after the device 330. With this in
mind, the device 330 is constructed to have a relatively low mass. Also, given that the

25 dévice 330 is configured to be released from the seat 360 using elevated pressure, an
operator should not seek to pump the device 330 at an clevated rate, to avoid the
creation of pressure pulse on the device 330 landing on the seat 360 that might be
sufficient to release the device 330. Furthermore, despite the relatively small overlap
between the profile 336.and the seat 360, the device 330 is not extruded or forced past

30 the seat 360.

Pressure may then be increased above the device 330. This pressure creates a
downwards pressure force on the seal-carrying part 350. However, dpwnwards
movement of the part 350, and the attached shaft 342, relative to the seat-held-up split
ring 338, is resisted by the shear pins 344. The relatively high pressure above the



10resilient nenber. 10. The valve of claim9, wherein the resilient nenber

conpri se I mer sl eeve. 1511. The val ve of any of ' 10,
wherein ;ngr}g]g)éﬁ§%?port ion of the spring finger is | oca?gg%ﬂgﬁ}(}zof)@% nwar ds

of a protective menber. 12.The valve Bf claim 11, wherein the protective
menber conprises a sleeve. 2013. The valve of claimany of clains 5 to 12,

wher ei n thel akafig mfaghﬁruse@mra PhiReflo mrpgsﬁs,qei Lenple: 18 actiifte ?é?}%r;é%g?ée”ber

of any of claims 5 13, wherein the ca conprises a plurali
axi al | y spacestedatrc ictivereetosl (25 exampleTh dool sdctuategf by rdy dfferemial ppressdi ng

| ai ms, wherein the latch i i it t lation of th
et vat i ng TEUF00 TBonAUer e (ERatTey Bnednel Bhay sHEE Ved & ¢ 0l on of
the device Apuaisiely eleddevit® 330 hilesiRPy seriOdta flig, sah¥ebolusanio afifitie

preceding clainms, wherein translating the activating device down through
t he sfeeve thbingowi ng di sengagenent of the profile and seat rel eases the

latch. WO 2010/ 428201 BGT GRE040) 000899 3oidhda, DB Y50 Rlay AW Rcd e
precedi ng cl ai ns; urt et conprrsing a PPeHst “6ne seal” moun ol tfie
activating el slde0t 38NaagiI0Y @Aroughttes ffhg witstaaek aolesciibedsbedewe. 18. The

valve of ‘any of Itng%asri)nrgegr%gsiurr]g agcl)\?ei H% devyiqc%rﬁionséffri]ce}el%; itovg}t)eia?ghed %\i/lilsc3e44i S

causes the shaft 342 to move downwards and remove the radial support for the split
10 ring 338, such that the ring 338 may radially contract and the profile 336 disengage
from the seat 360. The small radial extent of the seat 360 facilitates disengagement of
the profile 336 and seat 360 and also passage of the seals 356 through the seat 360.
The provision of the space 354 between the seal-carrying part 350 and the body 340
minimizes the possibility of a solid object trapped between the parts 350, 340
15 preventing the required relative movement. The device 330 may then pass through
the sleeve 332, and pass into an appropriate catcher, leaving uninhibited flow through
the sleeve 332. If desired or necessary, one or more further devices 330 may be

pumped into the sleeve and further functions or tasks carried out.
Those of skill in the art will recognise that the above-described embodiments
20 are merely exemplary of the present invention and that various modifications and
improvements may be made thereto without departing from the scope of the
invention. For example, in the embodiment illustrated in Figure 18, the activating
device latch part 240 is positioned below the activation profile 224. In other
embodiments, the activating device latch part may be provided above the activation
25 profile, and the sleeve configured such that the sleeve catch is located above the
activation seat. Furthermore, the various embodiments described above include a
number of different features. It will be recognised by those of skill in the art that
many of these features offer advantages independently of the other features present in

the embodiments and could be incorporated in other aspects of the invention.



5configured such that the device nmay be dropped into a string in which the
valve is nmounted and land in the sleeve wthout punping fluid after the
activati nyodew/ee291 19. The val ve of any of the precedi rRgTEBRDIN008Er €i N
the activating device is configured t¥® facilitate punping of the device
through the string. 10 20. The valve of claim 19, wherein the activating
devi ce i ndIludlB¥Sat | east one wi per cup. 21. The valve of any of the
precedi ng clains, wherein at | east one of the activation 15seat and
activation profile is reconfigurable to permt the seat and the profile to

di sengage.;. 22.A d&®nhcié bpRE vaRy cehpiidigg:pr ecedi ng cl ai ms, wherein at |east
one of the seat and the profile is deformable. 20 23. The val ve of any of
the preceding @ tabwar badydpelpdinge side9rt one of the seat and the proflle i's

of arelatively c% Q%il?%ﬁggplﬁ&phéd‘ﬁhh%ohye%& 8%&112“131&5@&%&&%

profile may be e act1vating devic ass tﬁrough t he
sl eeve. ZQBéUEHa)Mahmme@Mcqmm,of the precedlng cl ai s, mhereln one of the
seat and profile is of a_softer g e oth of, the seat, and

profile is of ANH&HYEMENRVHCioPigssdte e\}rép étag]fe gy Fnb?ﬂy IVFRFAEEANS he seat
is relativglye. hal ge ﬁ rgﬁp%@vg;ﬁ&t\b@ltﬁ’eeslégve% ah Tpédp oﬁﬁforpﬁndzépenv’l’ﬂ@ 5@k oA

extrudable portio the profile has a substantla y constant cross
section inmndhe axial direction.

10 a latch having a part in the body and a part in the activating device, the parts of

the latch configured to engage and retain the sleeve in the open position,
the activating device further being operable to disengage from and translate

through the sleeve and the parts of the latch further being operable to disengage and
permit the sleeve to return to the closed position.

15
2. The valve of claim 1, wherein the sleeve defines an internal activation seat of a
first diameter and the activating device has an external activation profile defining an
activation diameter larger than said first diameter and adapted to engage the activation
seat to permit application of a fluid pressure opening force to the device and the

20 sleeve to move the sleeve downwards to an open position and open the side port, the
activating device further being operable to disengage the activation profile from the

activation seat so that the activation device is translatable down through the sleeve.

3. The valve of claim 1, wherein the activation profile of the activating device is
25 configurable to be maintained at a larger diameter than the activation seat to hold the

device on the seat, and the profile is further re-configurable to radially retract.

4, The valve claim 1, 2 or 3, wherein the sleeve defines a port that is aligned with
the side port when the sleeve is in the open position.

30
5. The valve of any preceding claim, wherein the latch includes a catch and a

latch member configured to engage the catch.

6. The valve of claim 5, wherein the catch has no moving parts.



WO 2010/ 128291PCT/ GB2010/ 000899 39 28. The val ve of any of the preceding
clains, wherein the valve further conprises a rel ease device configured to
be translwoabloei2mtio the body to engage the activating eeviaeoandoso9
reconfigure the activation profile t®7define a rel ease dianeter smaller
than said first dianeter, whereby the activating device may then pass
through the seat. 5 29. The valve of any of the preceding clains, wherein

t he val ve further conpri ses rel ease devi .C i | e .

transl at at?lf' e i 2@'8 Vtaﬁvg 058&1/%530?@%%}?{?1@ureecagcﬁlels g@ f?@lg{(?%rp egtélgttgﬁ(s)la%%%cri be a
rel ease digrmgs BfchlndeiRdr rélbave fohBe agth Unbiediradtianeidresisl Gakblation rvlative of
claim 28 or 29, wherein the release device is configured to provide a close
fit withiriotheecathda e oppesitediyection) ui d pressure force may be applied to the
rel ease device. 31. The valve of any of clains 28 to 30, wherein the

rel ease device includes 15external seals. 32. The valve of any of clains
28 to 31, 8nher dihie vdhe: oEhepoE€ ctittivis Setol 3, wherbingthe ddtch astpi yheaaarvatiegi cal
force to a selected part of the activating device. 2033. The val ve of any of
cl ai ms 28 deBiCeSOMpHESEt eaptimneSeIiBgEBEYevi ce i s configured to close the side
port. 34. The valve of any of the preceding clains, wherein the
activation profile is retractable to define a release dianeter smaller than
sai d first9.di arfiteevalvarhfrckiom §,heh@bmcthievspring firgev iic cadially penportedbyugh t he
seaf 35. The valve of claim 34, wherein the activation profile includes a
rad(glly FEUEEN Whfber supported in an extended position by a support
menber. 3036. The val ve of claim35, wherein the support nenber has a

t apered or stepped support surface.

10. The valve of claim 9, wherein the resilient member comprises an elastomer
sleeve.
15 1. The valve of any of claims 8 to 10, wherein at least a portion of the spring

finger is located radially inwards of a protective member.
12.  The valve of claim 11, wherein the protective member comprises a sleeve.

20 13.  The valve of claim any of claims 5 to 12, wherein the latch member comprises

a barbed collet.

14. The valve member of any of claims 5 to 13, wherein the catch comprises a

plurality of axially spaced catch members.

25
15.  The valve of any of the preceding claims, wherein the latch is configured to
permit translation of the activating device downwards relative to the body and resist
translation of the device upwards relative to the body.

30 16.  The valve of any of the preceding claims, wherein translating the activating

device down through the sleeve following disengagement of the profile and seat

releases the latch.



WO 2010/ 128291PCT/ GB2010/ 000899 40 38. The valve of any of clainms 34 to
37, wherein the activation profile is configured to retract on application
of a nechwoiesl128®nce to an activation profile rel ease acraRermandsssS 39.
The val ve of any of clainms 34 to 38, 3gherein the support nenber includes a
relatively small cross-section rel ease portion exposed to the fluid

pr essgr e aéti nghabelve df ey af thevpretadingidaines furtlet Gomipeising|ay keastf ongrgeabf t he
precedi ng cl aj ns, erein the actjvating device |,s an e.. 41. The val ve
of clain]HEPn&ﬁEW@ﬁgagH@ﬂﬁ%FF Ff%ﬁeﬁg%g?g%ngmB¢8Vf8%H%ﬁgﬁé$ﬁ§1an upper
end of the activating device. 15 42. The valve of claim40 or 41, wherein
the latch part of the activating device is provided towards a | ower end of
the activaBi ng Thewab. of ary, offHhe Rregedingofelaimp, whereh ther etivating deyiss i,

wherein the sl ee hS..hi ase S Lt i N

44 the varBBR S et 8RRt e PR ThRE BRI AR Pl BURBSL T
45. The valduatedfandll@idindke Seevd4vittmanplimpingdludd sfsrithgadivatngdevice.t he body.
25 46. The valve of claim45, wherein the body latch part is provided on
an upper end portion of the spring housing.

19. The valve of any of the preceding claims, wherein the activating device is
configured to facilitate pumping of the device through the string.

10
20. The valve of claim 19, wherein the activating device includes at least one

wiper cup.

21. The valve of any of the preceding claims, wherein at least one of the activation
15 seat and activation profile is reconfigurable to permit the seat and the profile to

disengage.

22. The valve of any of the preceding claims, wherein at least one of the seat and
the profile is deformable.

20
23. The valve of any of the preceding claims, wherein at least one of the seat and
the profile is of a relatively soft material, such that at least one of the seat and profile

may be extruded to permit the activating device to pass through the sleeve.

25 24, The valve of any of the preceding claims, wherein one of the seat and profile

is of a softer material and the other of the seat and profile is of a harder material.
25. The valve of claim 24, wherein the seat is relatively hard.

30 26.  The valve of claim 23, 24 or 25, wherein an extrudable portion of the profile

has a substantially constant cross section in the axial direction.

27.  The valve of claim 26, wherein the extrudable portion is cylindrical.



47. The valve of any of the preceding claim wherein the latch part in the
body is 30 provided below a | ower end of the sleeve, such that the |atch
part on twe amii2¥dti ng devi ce nust pass through the sl eece/GBrdiddoesos
activation seat before engaging the bdy |atch part. WO

2010/ 128291PCT/ GB2010/ 000899 41 48. The val ve of _any of the preceding

cl ai ns, WR8r ei Thenalveafeny pathe pracading daimsy aherein thewabe fusthergemniiseed t o

define a diapeter l-arger-than the fi L i J o]
Faci 11 tat & SRacleliEt A a o e Rl SR ThEBod bk UE NS SN U
any of thelepiceatd rdtgnfifae Me acthefiéi profietd ddfimb apalehseodiainber bmdleri than
deformable to facilitate passage of the activation profil % 50. The val ve
of any of seiddirpirdiameehvhereyriae agiiveting Acisfempyihen Pﬁésrﬁ%f%’tg theSBbdy defi nes
a snpller diameter than the activation seat dianeter. 10 51. The valve of
any of the preceding claim wherein the latch part on the body defines an
i nt ernal d%anetlhe Vahregerany lodithe precedlimecigiage svhain thatviabre fortbérn dogyprises

facilitat of th j vat | devi th t.he bod t t.
1552, Th ValJ8bReny SRTERROls Bt BA G nts JHEmER PrB dts e by

devi ce i nGLUARRNWERS]S dE4PDe RELIVRR i dReAtideY Blah W RAQhiibEdiamdiet he | atch
part. 53. The valve of any of the preceding clainms, wherein the latch

part on the body is provided on a non-noving portion of the body, the

sl eeve being axially noyabl.e rel.ative t.o the non-[ovin rd 54. The
val Ve of a?ﬁy oﬁhteh‘ééxﬁer 8¥§%1nggloéi%g,wwgpet§"ﬁ rfﬁgseaggf)‘fl%ea |§§néc%l\?$dcéo is
confi gur eg§QdPs eN8e it (ithirtthe 8fs g evieRd Uit hgesshR v e midieticeapplibd o d nay
only pass through the side port after the activating device has | anded in

t he sl eevéharetbashdevd¢eeeve 25has been noved to the open position.

31.  The valve of any of claims 28 to 30, wherein the release device includes
15 external seals.
32.  The valve of any of claims 28 to 31, wherein the release device is configured

to apply a mechanical force to a selected part of the activating device.

20 33.  The valve of any of claims 28 to 32, wherein the release device is configured

to close the side port.

34.  The valve of any of the preceding claims, wherein the activation profile is
retractable to define a release diameter smaller than said first diameter, whereby the

25 activating device may pass through the seat.

35.  The valve of claim 34, wherein the activation profile includes a radially

movable member supported in an extended position by a support member.

30 36.  The valve of claim 35, wherein the support member has a tapered or stepped

support surface.

37.  The valve of claim 35 or 36, wherein the support member is retained in a

supporting position by releasable retainers.



55. The val ve of any of the preceding clains, wherein the activating device
is configured to permt fluid passage through the sleeve, such that a
proporti omoabidhedfil ui d passing into the valve is directret/dBwmugbsdhe open
side port while a proportion 30of flufod passes beyond the valve. 56. The
val ve of claimb55, wherein the activating device includes a flow
restriction to facilitate application of a fluid pressure force to nove the

sl eeve to tLhe n i td a he, | ; f -

5030/ 128908 peT REDRES todBe S EIATHE 57, Bhbitin W agivation profile 56 1 o,
restricti @onfigure®né irgttdcaineappdicpesmdbf aambilghizal fate tofanfdctvatidr prodite t he
activating device once the sleeve is in the open position. 5 58. The val ve
of any of T¢lReseHBBEINEY- cl ai ms, further conprising a catcher for |ocation
bel g the body and to receive one or nore activating devices. 59. The

val ve of claim58, wherein the catcher is configured to permt fluid
10passage 3ar ouritheamyveactt anyaifi dgnoedd ©e38, vateadinelse supppHenembahecludessd. The
val ve of any of the preceding clains, wherein lurality of activating
v cos. anGHvou SR SR s oS precRcewps) Bndiofuideuit el noot
requiring Jheld ihe\udlivaing degegt ting of the valve at surface. 15 61. The

val ve of claim 60, wherein the activating devices are of at |east two
different fornms, such that the utility or function of the valve may be

jed b | i f ' i ' devi ce. . : I f
et el o Ber cis Sy abde BREP g WS R B IRE Ut DE 1P ©

confi guregidm@aeernmt the sleeve to be noved to the open position when fluid
is flowng into the valve, but allows the sleeve to nove to the closed
position when fl ow ceases. 2563. The valve of claim®6l or 62, wherein said

at | east 9he 0fThter@il\?eC&i (yl‘:ilﬁﬁ Q@, g’ﬁgljeﬁle&le activation profile is provided towards an

upper end of the activating device.

15
42.  The valve of claim 40 or 41, wherein the latch part of the activating device is
provided towards a lower end of the activating device.
43.  The valve of any of the preceding claims, wherein the sleeve is biased towards
20 the closed position by a spring.
44, The valve of claim 43, wherein the spring is located below the sleeve.
45.  'The valve of claim 43 or 44, comprising a spring housing in the body.
25
46. The valve of claim 45, wherein the body latch part is provided on an upper end
portion of the spring housing.
47. The valve of any of the preceding claim, wherein the latch part in the body is
30 provided below a lower end of the sleeve, such that the latch part on the activating

device must pass through the sleeve and the activation seat before engaging the body

latch part.



Is configured to latch within the sl eeve, such that the activating sl eeve
w Il not be displaced upwards fromthe sleeve by a reverse pressure force.
64. A met hwo 20fo/ep@nati ng a downhol e bypass val ve havi ngpraTigsuicamosdedy
30including a side port and a sl eeve 4mounted in the body and normal |y
biased to close the port, the nmethod conprising: |anding an actlvatlng
devi ce in 48he Shhsevalye mfvam’gof iofee Qreeedaeg thaltmthherf-’én sIh‘dgatperart om\(th

2010/ 128 / /.
291FC{W gilégéglo é’d?ié) defi ing at Liag g& ngargeir kS {he o dlamﬁ]pgn&mdy and

a latch pdft't eVi & he'sHeeve TATE e “Open

posi tion, jpassimeblé tdfadilitdie pmﬁlgdch‘&héladfh wef thioughskngedieng the activating
device fromthe sleeve; 5translating the activating device through the

sl eeve; and di sengaging the parts of the latch, permtting the sl eeve

to return 40 t af -her
corrprl Si ngtg loh}r?éja?ée qﬁ?z}é{tﬂe\/& Fcedﬁ%dcégp{?é%#gt (}al \%?ﬂ Eérghgﬁlet%dgﬁ' tlgn
ext er nal a@ﬁhﬂabkaaﬁaﬁb&&hﬁmgmemfﬁedcomnKMQnsﬁbeve engages an i nternal
activation seat on the sleeve; applying a fluid pressure opening force to

the activating device and the sleeve to nove the sleeve downwards and open

the side port; ARAMNSENIR0NBe PR Ak YAs ORhBERT fhk Qabh PR RAGKEGLEY At | on

seat ;
defines a smaller diameter than the activation seat diameter.

10
S1. The valve of any of the preceding claim, wherein the latch part on the body
defines an internal diameter larger than the disengaged activation profile, to facilitate

passage of the activating device through the body latch part.

15 52. The valve of any of the preceding claims, wherein the activating device

includes wiper cups between the activation profile and the latch part.

53.  The valve of any of the preceding claims, wherein the latch part on the body is
provided on a non-moving portion of the body, the sleeve being axially movable

20 relative to the non-moving portion.

54.  The valve of any of the preceding claims, wherein the activating device is
configured to prevent fluid passage through the sleeve, whereby fluid may only pass
through the side port after the activating device has landed in the sleeve and the sleeve

25 has been moved to the open position.

55.  The valve of any of the preceding claims, wherein the activating device is
configured to permit fluid passage through the sleeve, such that a proportion of the
fluid passing into the valve is directed through the open side port while a proportion

30 of fluid passes beyond the valve.

S6. The valve of claim 55, wherein the activating device includes a flow
restriction to facilitate application of a fluid pressure force to move the sleeve to the

open position and engage the latch.



15 66. The nethod of claim®65, conprising configuring the activation
profile to maintain a |arger dianmeter than the activation seat; retaining
t he devi cwoanmwing29seat; and re-configuring the profil e POTIGR20BN0008
profile radially retracts and the dew2ce passes through the seat. WO
2010/ 128291PCT/ GB2010/ 000899 44 67. The nmethod of claim65 or 66,
conprising landing a further activating device in the valve and retaining

pri Si ¢ ng a further activating device and !
and seat i i 5gasen A ¢ aupel Fue Bt LK DAL (ORRR £ol 0n®

that the gjigRyeafeesmios {hroddhetHRPdiivagsd idevide onb8.thd Rizet@tifonl thé opayy of
clainse 64 to 67, conprising dry tripping of a drill string including the
val ve. 1069sm8. net hod of any of clains 64 to 68, conprising noving the
sl eeve to the open position only when the activating device lands in the
sl eeve, and retaining the sleeve in the open position only while the

af:t i vat i62gsgdevim vaivd of phpof the pidredivgl olems, RbtheT kempesingch odtclamyfoof

cl ai ns to 69, conprising maintaining the sleeve in 15the open position
i ndependeri?‘F%’/IObeellol"‘U% bl ARG IO TEFEA¥E PREEOr MOre aCHYAUNGICKIGES: of aﬁy 01P cl ai ns
64 to 70, conprising permtting fluid to flow froman annul us around the
valve into the valve via the side port. 2072. The net hod of any of clains 64
to 71, comri siTfig vaverselainr 68) atheregn fthaiicatcheroin sanffgacesl thowermaih thidiul us

and up through a string via. i de. .
10 P pass%ge aro%%d an)g ac%iv%tl;lg ge\ggeesnretsain% it 81retcatcher.

60.  The valve of any of the preceding claims, wherein a plurality of activating
devices are provided, allowing multiple activations of the valve without requiring
retrieval and resetting of the valve at surface.

15
61.  The valve of claim 60, wherein the activating devices are of at least two
different forms, such that the utility or funct_ion of the valve may be varied by

selection of an appropriate activating device.

20 62. The valve of claim 61, wherein at least one of the plurality activating devices
is configured to permit the sleeve to be moved to the open position when fluid is
flowing into the valve, but allows the sleeve to move to the closed position when flow

cCascs.

25 63.  The valve of claim 61 or 62, wherein said at least one of the activating devices
is configured to latch within the sleeve, such that the activating sleeve will not be

displaced upwards from the sleeve by a reverse pressure force.

64. A method of operating a downhole bypass valve having a tubular body
30 including a side port and a sleeve mounted in the body and normally biased to close
the port, the method comprising:
landing an activating device in the sleeve;

moving the sleeve to open the side port;



73. The nethod of any of clains 64 to 72, conprising dropping the
activating device into a string in which the valve is nmounted to land in

t he sl eewsowntomastor 25punping fluid after the device. 7#cTidBomabyd of any
of clainms 64 to 73, conprising punping the activating device through a
string to land on the sleeve. 3075. The nethod of claim 74, conprising
tracki ng the pesgagiog adatchipertastthe hedandieatele pprtdmtkcipdtnatngdevisaia or i ng

t he vol une of L%%%d unped intofthe string behind the device. WO

2010/ 128284 EESEHONBOSRE B8 “The method of cl aim 74 or 75,

conpri si ng punyaiingd SMdaeidupll tHehedeasdri;vat i ng device.  77. The nethod of any
of clains 64 to 76, conpriS|gg reconfiguring at | east one of 5the

activation seatdigngagies iheactiviingdsyice ompthseleshe: the seat and the profile
to d§ Sengage. tza%slggggth%ea%gx?ﬂilngfdegfc@'tlmuzgh tth}%]%[&(/é;.sahag extruding at |east
e profil & to perm

one of the seat an e actiivation device to pass
t hrough the sl ekefgaging the parts of the [ateh, perihtinidgakhe siagveab refuai wethé4lased 78,
conprising translating a rel ease device into the body to engage the
activati ngo889fce and reconfigure the activation profile to define a
rel ease dianeter smaller than said first dianeter, whereby the activating
devi ce may pass through the seat.

65. The method of claim 64, further comprising:

10 landing the activating device in the valve such that an external activation
profile provided on the sleeve engages an internal activation seat on the sleeve;
applying a fluid pressure opening force to the activating device and the sleeve
to move the sleeve downwards and open the side port; and
disengaging the activation profile from the activation seat;
15 |
66. The method of claim 65, comprising configuring the activation profile to
maintain a larger diameter than the activation seat; retaining the device on the seat;
and re-configuring the profile such that the profile radially retracts and the device

passes through the seat.



80. The nethod of any of clains 64 to 79, conprising translating a rel ease
device into the body to reconfigure the activation seat to describe a

rel ease owarmetoersisar ger than the activation di ameter. 208T/GHre1vmwosyod of
claim79 or 80, conprising applying a#4fluid pressure force to the rel ease
device. 82.The nethod of any of clains 79, 80 or 81, conprising applying a
mechani cal force to a selected part of the activating device using the

rel ease dev| h of any. . l i ﬁ%§ . si ng

cl osing t%ﬁ S|dgw63?g°dogﬁﬁyﬂe ﬁg?%ﬁg%n e%g g$dﬁ§%§ 3¥%%§é83§ggaé%y of

cl ai ms 64 jhQhSJalve AN fefdifgg raid 86then @ctiViging Cdeivivat 1ir101rhe3\&weowmeleby ahélefine a
rel ease dianeter snaller than said first dianeter, by the activating

devi ce padsBeatioRsells anHscaiggmain W@B‘l@?‘h@@?@ﬁﬁ’@f’ F@?@EGP@B‘@S’Q@@F@ 86. The
net hod Ofsﬁh?HglﬁésRJ gﬁm“ﬁ&ﬂBRhééﬂgﬂﬁg ¥i ng a nechanical force to an
e

activation pro el ease arran fthe activation device to retract
the profile. 587.The nmethod of any of clains 64 to 86, conprising passing
[ ' devi ce_through the sl eeve a

the latch part on the activat and..t h
activati orfSs eatTllﬁéP"otP%‘?Q%]@‘Q’g‘?ﬂfg%Fﬁeé“t}BW PP, Ry tripping of a i siring

including the valve.

10 69. The method of any of claims 64 to 68, comprising moving the sleeve to the
open position only when the activating device lands in the sleeve, and retaining the

sleeve in the open position only while the activating device is in place in the valve.

70.  The method of any of claims 64 to 69, comprising maintaining the sleeve in

15 the open position independently of fluid flow or pressure.

71.  The method of any of claims 64 to 70, comprising permitting fluid to flow

from an annulus around the valve into the valve via the side port.

20 72. The method of any of claims 64 to 71, comprising reverse circulating fluid

from surface down an annulus and up through a string via the open side port.

73.  The method of any of claims 64 to 72, comprising dropping the activating
device into a string in which the valve is mounted to land in the sleeve without

25 pumping fluid after the device.

74.  The method of any of claims 64 to 73, comprising pumping the activating

device through a string to land on the sleeve.

30 75. The method of claim 74, comprising tracking the position of the activating
device from surface by monitoring the volume of fluid pumped into the string behind

the device.



88. The nethod of any of clains 64 to 87, conprising configuring the
activating 10device to prevent fluid passage through the sl eeve, whereby
fluid mywonbw/ps®s through the side port after the deviPce/drasidmmngded in

t he sl eeve and the sleeve has been noéed to the open position. 89. The

met hod of any of clains 64 to 88, rising configuring the activating
15t 0 perni%6. f1 dik¢ pretwdgef takisudh Ph%sl@@mlsmgdpélmpmgt abghindhdhe i on of
t he fIU|dﬁ£9.a¥$81|nto t he val ve through the open side port while a

proportio eﬁwﬁasses into the string towards the distal end of the

string. 90. The nethod of claim 89, conpr|5|ng circulating fluid through
t he val ve to ZQ$rOV|de bore cleanlng 91. The nethod of claim 89 or 90,
conpri si ng7r esthecusthed of s Qrelamsion te Re.rogrrising raeanfizaring gt lgavioge of o

creafe a gjf fa%ﬂ?zﬂf aLeaftL Va@fv%aéy éﬁoﬁfée[oega%frﬂﬁsthgns% @an{jwhggp@ﬁié Wi d

pressure force I'ng device and novin eeve to the open
posi ti on alinggengage the latch. 92. The net hod of claim9l, conprising
reduci ng the degree of flowrestriction once the sleeve is in the open
posi tion. 3093. The nmet hod of claim 92, conprising eroding the flow

restricti og. We%gétﬂéé-ggglgljn? 3/ @%%Q—Js% Qgﬁt%%g‘gt les2P ond BEtheBERCMdGhe 2Ny Of

claims 64 to 94, conprising actlvatlng£$he val've on a
proﬁle to permit the activation device to pass through the sleeve.

10
79. The method of any of claims 64 to 78, comprising translating a release device
into the body to engage the activating device and reconfigure the activation profile to
define a release diameter smaller than said first diameter, whereby the activating
device may pass through the seat.

15
80.  The method of any of claims 64 to 79, comprising translating a release device
into the body to reconfigure the activation seat to describe a release diameter larger

than the activation diameter.

20 81. The method of claim 79 or 80, comprising applying a fluid pressure force to

the release device.

82. The method of any of claims 79, 80 or 81, comprising applying a mechanical
force to a selected part of the activating device using the release device.

25
83. The method of any of claims 79 to 82, comprising closing the side port with

the release device.

84.  The method of any of claims 64 to 83, comprising retracting the activation
30 profile to define a release diameter smaller than said first diameter, whereby the

activating device passes through the seat.

85. The method of claim 84, comprising removing support from a radially

movable member defining at least part of the activation profile.



plurality of occasions without retrieving the valve to surface. 96.

met hod of

nove to t

The

hot any of claims 64 to 95 conprising moving the sleeve to the 5open
posi ti on wbeniofi2gdsd is flowng into the valve and al | owPng/GB2e108l08899¢e t O

he cl osed position when fl owéceases. 97. The nethod of any

clainms 64 to 96, conprising latching an activating device within the
98. The valve of any of claims 1 to 63, wherein the activating

sl eeve.
device is
val ve of

10

15

20

25

30
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activation proﬁle release arrangement of the activation device to retract the proﬁle

87. The method of any of claims 64 to 86, comprising passing the latch part on the
activating device through the sleeve and the activation seat before engaging the body

latch part.

88. The method of any of claims 64 to 87, comprising configuring the activating
device to prevent fluid passage through the sleeve, whereby fluid may only pass
through the side port after the device has landed in the sleeve and the sleeve has been

moved to the open position.

89.  The method of any of claims 64 to 88, comprising configuring the activating
to permit fluid passage through the sleeve and directing a proportion of the fluid
passing into the valve through the open side port while a proportion of fluid passes

into the string towards the distal end of the string.

90.  The method of claim 89, comprising circulating fluid through the valve to

provide bore cleaning.

91.  The method of claim 89 or 90, comprising restricting flow of fluid through the
activating device to create a differential fluid pressure thereacross and applying a fluid
pressure force to the activating device and moving the sleeve to the open position and

engage the latch.

92. The method of claim 91, comprising reducing the degree of flow restriction

once the sleeve is in the open position.
93.  The method of claim 92, comprising eroding the flow restriction.

94.  The method of any of claims 64 to 93, comprising catching an activating

device below the body.

of

99. The
body
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95. The method of any of claims 64 to 94, comprising activating the valve on a

plurality of occasions without retrieving the valve to surface.

96. The method of any of claims 64 to 95, comprising moving the sleeve to the
open position when fluid is flowing into the valve and allowing the sleeve to move to

the closed position when flow ceases.

97. The method of any of claims 64 to 96, comprising latching an activating

device within the sleeve.

98.  The valve of any of claims 1 to 63, wherein the activating device is configured

to seat on the sleeve below the open side port.

99. The valve of any of claims 5 to 14, wherein the catch is provided in the body.



