DOWNHOLE MATERI AL DELI VERY FI ELD OF THE I NVENTION This invention relates to
a downhole material delivery. The invention has particular application in

bypass t aQbsofydsiyet hods of operating such tools. BACKGREYR/0bb¥e1
| NVENTI ON Bypass val ves may be provided in drill strings to provide a flow

path between the drill string bore and the annulus w thout the requirenent
for fluid to pass through elenents of the bottom hole assenbly (BHA). This

may be useful for a nunmbgyofNHEREMATEMAD DELIVERYNSI dered appropriate or
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string and MAD bel ow t he bypass val ve whi ch woul d ot herwi se consune
pressure and thus hydraulic power. SUMVARY OF THE | NVENTI ON According to an
aspect of BAEGKGRAMDWF THer NVENPI@Ni ded an activating device for |ocation
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retract. According to a further aspect of the invention there is provided a
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obtained if the circulating fluid can bypass the drill string and MWD below the bypass

valve which would otherwise consume pressure and thus hydraulic power.

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,
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 activation 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
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. A

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

a tubular body including a side port;
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position to close the side port; an activating device having an external
activation profile defining an activation dianmeter |larger than said first

di anet er ,Wb%lmgb?_e configured to be translatable intopkhrBeflYoohd€Ngage
the activation profile with the activaion seat and permt application of a

fluid pressure opening force to the device and the sl eeve to nove the
sl eeve downwards to an open position and open the side port; and a latch

having a part iangthe Readly anshadlyPdduntdd theh@Gbily AnliNdefdfNd G8 inkdigalparts of
the latch configured to engage when the activation seat and profile are

engaged ametivasionispatt dfea dirgediametar.tthe stgsee nponally biased: hpwards ite at ¢laggddevi ce
further bei ng operabltg ti? dgé_engage the activation profile fromthe
acti vati of°¥EgY Os%osteh fSRE°%ctivation device is translatable down t hr ough

the sl eeve andahhgctpafibg ddvideh@aliap Chn féntérglr abevation opiad| &finthgdianengage
and permt the sleeve to return tqg the closed position. According to
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and open the side port; engaging a latch part 1n the body with a |atch part

i n the acthe/latdhngpnéiguied do eogagetwihan thh ectVatmneseatnandhgrotijzeare pogageidamd passi ng

fluid through the side port: di.sengaging the activation profile fromthe
activati oﬁé{gigét“? SF‘?"&H@F@NI’SB p?ﬂﬁo%.’cti vating device down through the sl eeve;
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the cl osed position. In a variation of the second aspect of the invention

t he acti vaonpthemeyatioa sgpicsostbat theagtivasienidevien daanslatabde deyyn thyeugiathes of t he
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wi || be dekevd foadtubetoahe dlosedypsitiong of the valve may only require the
presence of a %\icrc]grld?nga% ial\{(?thciarn gspect 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:
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;
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
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

the open position. This may be useful to facilitate dry tripping of a drill string

including the valve, as will be described below.



device, sinplifying activation and operation of the valve. This contrasts
with other valves which require the presence of nultiple activating balls

or the |iwke.0f12839¢ use of specified pressure cycles, WpcgluE0fReGme t he
time required to activate the valve and which tend to increase the risk of

mal function. The operation of the latch to retain the sleeve in the open
position requires the presence of the activating device in the body. Thus,
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activati ng device In the sleeve or after the device has been translated
down t hr odepice; samplifyimgeactivaigorogrul epcsationagft the vebisf i Hamtcontsts wik otheseve is
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to be affected by the presence of drilling nud, LCMand the like. Drilling
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seal then ves through the filled.gap or vqQid the seal may be subject to
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failure al nost al ways costs the operator hundreds of thousands of dollars
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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
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
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
dollars in downtime and could cost millions of dollars depending on the situation and

the size of the drilling rig.



| i mestone). This material is used in part because it is acid soluble and
may subsequently be dissolved to inprove the flow of oil or gas into the

wel | . Calwwbunig@gipenate is one of the main ingredients @rra&mitoossnd t he
cenent-like qualities of the material gender it particularly effective in

j amm ng down hol e nechani snms. The use of the activating device to control
opening and closing of the sleeve facilitates provision of a sleeve of
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Lhe el ve oot SEIEuAAIS BALTIBIT PEPGIOR PEOGIS MR e TR ot 11 |
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any LCM getting into activating device nechanisns and the device may only
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(BHA) . Vhesspohdeetoval MiohSiniehadd teshové e tBEohlft@RtdyeR @fordaeitbplﬁrolnggl LCM
into the annulus, the valve will typically be | ocated above the MAD tool in
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activating device mechanisms and the device may only be engaged with the sleeve for
a matter of hours, until the bypass operation has been completed.

The valve will typically be mounted in a drill string, and may be located in or
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
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
horizontal or inclined bore in which the “upper” end of the valve is level with or

below the “lower” end of the valve.



bel ow the "l ower” end of the valve. References nmade herein to dinensions
expressed as dianeters are not intended to be restricted solely to circular

parts, angobbses®h skill in the art will realise that scwdeoiddobdohty nay
al so be achieved using parts with radiqally extending el ements which do not

necessarily define or describe a circular form The sleeve may define a
port that is aligned with the side port when the sleeve is in the open

posi tion. Appr Rfdréices fRaé Berdimyto emeistits e Preb@ld e Aintdi@s aleafN ertamtikdt he body
to ensure that the side port is sealed closed when the sleeve is in the
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t 0 engage whivh dvaict hecebbieilg défide oralgsdrtbeaifcubuifereh.t 0 permit transl ati on of

the latch nenber relative to the catch in one.direction and resi st
transl ation rell8¢slgeva Bay H%t%tea“-t Bt that psrpdigppd ithithe gife podt Whsn thenddeqvst ch may

be confi g iaGnd GhdA&oition! WppRopHhtedRaRimdy e A6LIY@biEef hbiskRvauRr ds
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to the bobiydy T amsikathanghe kide potti is aealad) cthsed odhedaha stechvoign theeclededeve
foll ow ng _di.sengagenent .of .the.profile and seat. i senga . rel ease
Lhe | at ChPOTRE 5 PHG e AoplCBIiy PSSPl BEY ot HET gaf B Do BEry far ned
open i rregpsfetdiing pofts layit’d prbadedin the geswr e. This offers a nunber of
advant ages, includin e ability to dry trip. Wien a string i s being
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presence of the fluid conplicates _the tripping process: the fluid wll
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a slug of St Lt dil j t i : res an
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open bypass va g displaces the urd 1n the string
into the devicd upwandsl re¢lievef touthel bdbdyv eTranslatmg thehaetivatimigndy vical dosvnbthiaught he
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or flow rg@feqateh. fluid through the valve varies. This contrasts with many

exi sting arrang‘ie]rrents which rely on a predeterm ned fl owinduced pressure
differential bdhagravasion ef the datehoperaiitg thehealyatokhe mpatinetippen ireespeqteve

di fferent 'o? hulldeﬂ]o% of 8re PP ‘?ﬁﬁgro?fle}/s a number of advantages, including the ability to
dry trip. When a string is being tripped or retrieved from a bore the uppermost pipe
stand is separated from the pipe string with the lower end of the stand a short distance
above the rig floor. If the string is being retrieved “wet”, the uppermost stand may be
at least partially filled with drilling mud or other fluid. Clearly the presence of the
fluid complicates the tripping process: the fluid will drain from the stand and must be
safely captured and contained. However, if a slug of dense 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
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

each time the valve opens, such that the valve tends to chatter or flutter. This results



each time the val ve opens, such that the valve tends to chatter or flutter.
This resultsin accel erated wear of seals and other parts, and nmay

accel er atwoi0fyReH20f particles past seals, increasing phe/daks)dobaed of
val ve failure. The | ocking open of a valve by a latch arrangement comnbi ned

with the provision of an activating device which closes the sleeve bel ow
the side port also permts U-tubing to occur harm essly above the val ve;
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the side port also facilitates reverse circulation, that is where fluid
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may flow from the annulus to the stri via t.he open si .DQr safely
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pressure, the level of the annulus can be tenporarily [owered to reduce the
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requires %EZI%QMWFOE)% Qe fife ﬁ!t&«fﬂhﬁe and nost BHAs are configured to
I e

make it very Icult, or 1npossi , to reverse circulate. The activating
devi ce may be clihefopgnsied pettcihsotdnatret that thel-teberadfectdéoed mopeaalt imd fual st ri ng
in which the valye i unt ed, ically a drill str(i1 g dwll travel

| S 1 ng, ar}
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| osses are being experienced, and it is preferred to avoid punpi ng

addi ti onalacfivating dewico it plechor e. Accordi ngly, the activating device may
I nclude relati Vﬁlll;/ lo%Eﬂlzsgeoprg%to?thg Isidespuo(r:thal‘saos facilitates reverse circulation, that is

where fluid flows from surface down the annulus and up through the string. The fluid
may flow from the annulus to the string via the open side port, safely bypassing
MWD tools and nozzles below the valve. If the BHA has become differentially stuck
to the side of the hole due to hydrostatic mud pressure, the level of the annulus can be
temporarily lowered to reduce the bottom hole hydrostatic pressure in order to free the
BHA. However, this requires the ability to reverse circulate and most BHAs are
configured to make it very difficult, or impossible, to reverse circulate.

The activating device may be configured such that the device may be dropped
into a string in which the valve is mounted, typically a drill string, and will travel
through the string to land in the sleeve with little or no requirement to pump fluid
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
metal, and be configured to provide clearance with the narrowest sections of the

string, such that the device will travel relatively quickly.



nmetal, and be configured to provide clearance with the narrowest sections
of the string, such that the device will travel relatively

qui ckl y. Avbennahiiel y, the activating device may be conbigdmei1ddo901
facilitate punping of the device through the string. To this end, the

activating device may include one or nore w per cups sizes to match the
size or sizes of the drill pipe in the string above the valve. This permts

the device to bgtdmiaielyatirtctivatinggleite gihytigdoafigtidd he ficziatePunfpgd sons  of
string and also permts nore accurate tracking of the position of the
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activation seat ?nd act t|on rofile may be rec g]l‘l urabl ermt the

seat and SFd1995 8f Firiae £ g@ﬁ@a dNOfe Rl Hracking § SB’&P fé &eseat or

the profilgmayRe, @!?fn%m%g tRe véﬁlhfea&ft ﬁllﬂhepun-'raé@ lﬁ@)aﬂle%upg eénlh@tﬁéay be of
a relatively soft materi al or exanple a plastics material or al um nium
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t he seat 3P'algq%ieri fFé?“ Xng%'f B%rpof‘ﬁé SrtPéTU%}:tDngcﬁ\Jifu (Prg?%tb g’f]atsrlilgh feat or
profil e negvige a harder rraterl al. Typically, the seat will be relatively

hard such that the seat does not suffer wear or danmage from passi n? fluid
or other tool s Onspréeth efthprelivasen isen apd aethatiph prafile mayype reipafigurable
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the extru e portron may be cylin e portion, and
i ndeed thehe/@kofﬁe may be ndedonpeibit er eaeactablerorEheofeat h;e prefiteunmag bkesfra bed in
applicant's ¢o-pendin tent ap I i cgﬁl on WD 2008/ 146012, th d| scl osure of

which is irHabyehyselt g@%ﬁ@ PrneXiaﬁln%p G ragteria)pr Alymainmim Such hat og e nay

further coRR bfehedsdallofareridem dy%ec%ugaﬂo?d)tﬁ&w% ddransddatApdmil feo the
body to engage the activating device and reconfigure the activation profile

t o def i ne aetivatiogalseicel tapass dﬁomﬂhb sleevhaDnssaf te f¢at ot pmﬁémmtag be a\mﬁﬂe by the

activatin evi.ce r nat y ease
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substantially constant cross section in the axial direction, for example the extrudable
portion may be cylindrical. The extrudable portion, and indeed the valve, may
incorporate one or more of the features described in applicant’s co-pending patent
application WO 2008/146012, the disclosure of which is incorporated herein in its
entirety by reference.

The valve may further comprise a release device configured to be translatable
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. Alternatively, the release device may be configured
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
application of a mechanical force by the release device to a selected part of the

activating device. The release device may be configured to close the side port.



device may include external seals. The rel ease device may be configured to
permt application of a mechanical force by the release device to a

sel ect ed Wwonbhiphsiohe activating device. The rel ease devipeg/dB¥10aR0901
configured to close the side port.The gctivation profile may be retractable

or collapsible to define a rel ease dianeter smaller than said first
di aneter, whereby the activating device may pass through the seat.
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activating device into place it Is common practice to slow the rate of

punpi ng asrrapgeddeirewde pititeod @ sesifiancs damoviepgat el the agéyatignprofillpast
precaut i on e%i@gal&pggapg of such a device on the seat and the sudden
stopping o l? Te pressurised colum of fluid follow ng the device generates
a very signifi Cetuspbéasetratgdld @eco(uapshﬂsle advdtion.prdfile ndyeproiide afgrédier sl eeve,
and the static friction between the sleeve and the body, also increase the

i kel i hoodlegtee oh reliabiliyand gortEs]ithan e dgblsvar derroable Rrefles puserbisor e t he
sl eeve is jgp n@&&@n tf@ﬁe%b@édtﬂa@% dkbicd b@'bﬁew}?thmggrséatgogr hat

changes in anbient conditions w ry the force requir to extrude a
devi ce t hrdiffighltias ge alte, ex'tp):rleeomir‘rpzlhen talttembtmgeo nextmgs aleyice® thooughideata. devi ce
formed of therrmgl astic h a seat maé decre S€ as
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properti esfYunipitfy AedhdrRvRE 4 Pbﬁ‘)aélﬁ:rstth& ks HoRSBHYen Withh@isTptecaufiBy,
significantl }/ i ncrease the blowthrough pressure, nmaking it diffi cult to
ag)

di spl ace ttheelandingced el m dervicevanl the seatrrndetlie suddencisenping of the pessyrisade string
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above t he “SUrtate punp capac and
costly posleticen The ihértiarof the sleeve, and the static friction between the sleeve and the
body, also increase the likelihood of an activating device being blown through the seat
before the sleeve is moved to the open position. It will also be understood that
changes in ambient conditions will vary the force required to extrude a device through
a seat, for example the force necessary to extrude a device formed of a thermoplastic
material through a seat may decrease as the temperature of the device increases.
Other conditions, such as mud properties or the nature of the particles suspended in
the mud, may significantly increase the blow-through pressure, making it difficult to
displace the device from the valve. Indeed, the device will plug the string if the
pressure necessary to extrude the device through the seat rises above the surface pump
capacity; for a driller this is a very bad and costly position to be in.
The activation profile may be configured to retract or collapse on application
of a mechanical force to an activation profile release arrangement, which mechanical
force may be applied by a release device placed in the string by the operator at an

appropriate point. The profile may thus, in normal usage, be substantially unaffected



The activation profile may be configured to retract or collapse on
application of a nechanical force to an activation profile rel ease

ar r angemsgb.2oWt2632 mechani cal force may be applied by apeel@ast @edhce

pl aced in the string by the operator an appropriate point. The profile
may thus, in normal usage, be substantially unaffectedby application of
fluid pressure forces typically experienced in the well such that it is
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Alternatively, or in addition, the [fatch part on the body may be flexible,
whi ch may of & adqtivatieg gevderagEhofatehhpartio the dodp mayrlof prowided hglavay leiéri ne a
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profile ankk §lbsclantiche palvatiameeatbsford engapiigahé bddielatch part. The latch part
on the activating device may be biased or otherwise configured to define a diameter
larger than the first diameter and may be flexible or otherwise deformable or
deflectable to facilitate passage of the latch part through the sleeve. The latch part on
the body may define an internal diameter larger than the first diameter, to avoid
fouling of the activation profile as the activating device passes through the body latch
part. Alternatively, or in addition, the latch part on the body may be flexible, which
may facilitate passage of the activation profile, and may define a smaller diameter
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

orientation. While it is possible that shorter activating members may be provided in

accordance with the present invention it is likely that the activating devices will be at



device reversing its orientation while travelling through the string from
surface, although having the body |atch below the activation profile wll

tend to rngeUbio/i2epobhe activating device bei ng nore thanpgd@dig1d/ddguoh engt h
required to prevent reverse orientatigp. VWile it is possible that shorter

activating nmenbers may be provided in accordance with the present invention
it islikely that the activating devices will be atleast 25% | onger than
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above the side ports. However, in other enbodinents the latch part on the
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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
movement of the activating device through the sleeve, facilitating engagément 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
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

sometimes referred to as 100% bypass. Alternatively, the activating device may be

configured to permit fluid passage through the sleeve, or split flow, that is a



axially novable relative to the non-noving portion. The activating device
may be configured to prevent fluid passage through the sleeve, whereby
fluid mywenbiwRagss through the side port after the devipgeg/di2sid@psdgd 1 n
the sl eeve and the sleeve has been noygd to the open position. This
condition is sonetines referred to as 100% bypass. Alternatively, the
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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
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
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
the utility or function of the valve may be varied, merely be selection of an

appropriate activating device. Thus a single body and valve combination may provide



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

activati ngodgweesrmey be provided, allow ng rmultiple agtipdahnfipoi the
val ve without requiring retrieval andpesetting of the valve at surface.

The activating devices may be of different fornms or constructions, such
that the utility or function of the valve may be varied, nerely be
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a tubular body including a side port;

a sleeve axially movably moﬁnted in the bddy 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;
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
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:

landing an activating device in the sleeve;

moving the sleeve to open the side port;



through the sleeve and the parts of the latch further being operable to

di sengage and permt the sleeve to return to the closed position. According
t o anot hegoaseekeef the present invention there is proyr@rikeioiRbdeed of
operating a downhol e bypass valve havifg a tubular body including a side
port and a sleeve nounted in the body and normally biased to close the
port, the nethod conprising: |landing an activating device in the sl eeve;
novi ng the sl egyRgind HLREh p4ieirSiHEbORP ahd ANERAI gt @ thalaetivatimbidelitettbe body
and a latch part I'n the activating device to retain the sleeve in the open
posi ti on, reys gherrdeetve in thetopew pgiitiothe si de port; di sengagi ng the activating
device fromth : b J he activating device through the

sl eeve; and di %%%lgg?ﬁg%tqrﬁ%%égﬁlggg?% he latch, permtting the sleeve to
return to the disagagdingabd adtivatingtkeicd fe@y ehadyevencl ude a seat adapted to
engage a cooperating part or profile of the activating device. The seat may
be provi ded i niraistaiingyhgactivaingdeyiseshrongh thessjeqvayad he form of a bore

restriction. T el | hE 148éh it hellenf BE%hER ¢ kg any
appropriate fo?irgﬁ:rgg%g %&)ﬁ;é Bge}gsa(%atext er ﬁ??gﬁlrgt%él?ee. e%ne or Lﬁﬁt ofc the seat
and profipesitimy be reconfigurable to permt the seat and profile to

di sengage. For both of the seat or the .cooglfg-frati part may

Exalrr?I e, one OJ Y

be deformabl e OPC PISPYAREAHIctde Ateat iaRlFd: 18 CABICHLFOORETRLRE PAT f REPIBF esent

i nventi onot fhefaRtivatinBRVicded R seaWPbE piodRled GRS I0fGhe Hedvdbiid@mapody; an
operating nmenber axially novably nounted in the body and initially |ocated
in a firstkpds formmf adwrassiricsion.ndhel egonecatingiartgteeiagtiyatieg devaessmay abl e
into the dy to _engage.the operatin nber d perm;t t he
renber ¢ olRC B SRR ForBer R b PLeTRMREl R SR SR BES Rt and s
part in tpefikeinmayabe tgcohiguble td)@emit tihe Gatt &Rl paIfIE 16 Alifengaiecd Fod engage
and retain the operating nenber in the second position, the activating
devi ce f uptaEHe.paengr &98? ghite seat qIrsBA egeeRipgnPaf ema)h dreadsfagnapienosr and
the parts . gf LB | atch further being operable to di sengage.

According to another aspect of the present invention there is provided a
downhole tool comprising:

a tubular body;

an operating member axially movably mounted in the body and initially
located in a first position;

an activating device configured to be translatable into the body to engage theb
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
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
retraction of external members, which external member may be cutting blades.

Another aspect 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;

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



The operating nmenber may provide a function including at | east one of:
opening or closing a valve, actuating a seal or packer, and controlling the

ext ensi ony@hofehgmeti on of external nmenbers, which exteppglcEmivaRboiay be
cutting blades. Another aspect of thej;jnvention relates to a downhol e t ool

conprising: a tubular body; an operating nenber axially novably nounted in
the body and initially located in a first position; an activating device

configured to R @ngigatedb eethinttRe bh@athRMerthBera #RARCOEpRR/NAL | Ng Menber
and permt novenent of the nenber to a second position; anda |atch

configured to fthetastivatingedeyicer Birthar beinatsperable tohdsengagmfopothietdpsratinghe

activatin |ce e I r ahl 0 di sengage fromthe operating
menber angieﬁﬁ)\é} %’éjt%gialt‘rél}lr{uﬁ@rg} lgegrllég eé%btei?gonﬁthée Sgedi sengage. According to
anot her aspect Agforting for es@hér hspeenvf o pheem insefuiody thded i prmtidwd aof

operating a downhol e tool hayi ngz a tubul ar bodgﬂﬂand an operating nenber
mount ed | Aethed ab easratinga danielg tee)hgvingiatybulpbriyndan opstatingmexgbedevi ce i n

the tool; JBNMiA% {hg%oﬁgﬁfgﬁme%d%%?ﬁg‘fgmm a first position to a second

position; engaging a part in't body with a latch part in the
activati ng devlapdingannetiitmgtdericopethattoslg menber in the second position;

and di sengagi ng the parts of the |latch ereby. the operating menber may
return to the %OV%t DAY meRBer ‘E’f‘&ﬁ?ﬁd’o é‘?aﬁ&?nEPBV 8% or serve any

appropriate fuggas.a fafh ﬁa’ﬁaﬁpdh&boﬁ?%viﬂpz{%éh PRY i hchlatlgQRSiR t¥al ve,
actuate a seal or packer, or may control the extension or reéetraction of

ext ernal rasst&reopeation membenin thegedinddwsitionoandded on a reaner. According to
anot her aspect of the esent 4d.nv ion there i s provided a nethod of
operati ng. a dotinrseemedhs Pt B BN EE abSalie BT B el R erber
mount ed i thetflst pooidiyn. t he met hod conprising: |anding an activating device in
t he tool; novi nﬁ the gperating nenber froma first positign to a second
posi tion; engadPfgperating aemhsT maayapreVide OGS ECANYNEPPIRAAG functiphe F9Econd

posi ti on; .andh g RENGARN Il Epd L BIoMNE G, bAGa@RELAH oD $abRIDE Iy return

to the first ‘position
control the extension or retraction of external members, such as cutting blades

provided on a reamer.

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

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;

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,



Accordi ng to anot her aspect of the present invention there is provided a
downhol e tool conprising: a tubular body; a sleeve axially novably nounted

in the bogy anhag@bki Ni ng an internal activation seat of parfdgeio@banet er;
an activating device having an extern?g activation profile defining an

activation dianeter larger than said first dianmeter, the device configured
to be translatable into the body to engage the activation profile with the

activati onatsjeat ofé of @asictidBorPéecat AR Bfet AcidhliMNpdERS bR rdcBRfigahbéabi on
profile being reconfigurable to retract and define a rel ease dianeter,

wher eby t rriragicanddefing g relegseciametgr, yehsteby Hhe agjivating devieg maypassttbrgughay
further c&ggg&se a rel ease device configured to be translatable into the
body to engage the activating device and reconfigure the activation profile
to define a rellhas®ldhaniirther somprisera tdleive davide tonfidurel anbd aansiahisie eby t he
activating and rel ease devjces, may pass through. the seat. Alterpatively,
the rel ea¥o H\Rody torgpeass dbmaqtiyatag derdcend speenigire g actiyatiogisedile to

enbodi nenaéﬁl}e_aat reheedgf Hiag{e%‘erggnan&emaﬁfsm%Lmaaa@;, va{ésieb;ygﬁe aedVa¥iaklap@ profile

may be reconfigurable to retract in response to 'a sig or condition, for
exanpl e arelekeavieds pragspass ehrough ¢lie edatv adbetngineds uhe refegsebdevicewaiags t he

upper end of the availabl.e pressure, or be appve the rmal | y. avail abl e
o besur 0. TGRIEERENIHRAIS ) 1 OB EmPERIIFI ot EEROA G BalBRopr i ate
rel ease deut 6 theGeAVAIoRDrbRleanst hefecosPREALIOTo fRBctIh8PBhse VAN t here
is a nethod of operation a downhole tool having a tubular body and a sl eeve

nmount ed i o chrdiberlyfor taxampier Ao elevetedr prepswee, whishi devatpdapresswre magy| be
activatiop seat .,of first di 2r i n t sl eeve: | andi hhvating
dovi o | nRPRER UR] ulldnihaf VTRl ok Gt Ry PSR R Seu e
defini ng avnilablei passsine. diSawRt @hbddimges agnalsai bk fre¢wifigdiabhetusingeagages t he
activation seat; engaging the activating device wth a rel ease device

t her eby r SIBARTARIFSIGASE BEMCect i vation profile to define a rel ease di aneter

S L e oA, AR TIPSR OB GE e Ty e
downhol e bpavaticoar@dowshalg tod Having| satubblad podie bndha slpean monhednalthes bady, of a
first di atrﬁ?itn?erﬂ-lod comprising:

providing an internal activation seat of a first diameter in the sleeve;

landing an activating device in the tool such that an external activation profile
on the device defining an activation diameter larger than said first diameter engages
the activation seat;

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:

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
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.



an activating device having an external profile defining a dianmeter |arger
than said first diameter, the device configured to be translatable into the

body to egpgagr/bhisprofile with the seat, at |east one etridiRo@bdohe and
the seat being retractable to define qgrel ease di aneter, whereby the

activating device may pass through the seat. The external profile may be
defined by one or nore profile nenbers. In an extended configuration the

profile menber TRAchieatingddéfidey nfay RO Fdcoffigiadd bynerpag@hémcivabl £ release
configuration the profile nemer be novable radially inward to define

the rel eadevien ek . doseribeck Wit rerr%%@@vr%éhm?vepﬁl PB BT 2jPEy dhythe
engagemenrnv%\%t Je}lr. aé&él%h%?i@@lg?%%"iﬁeaddﬁféﬁhﬂ%sacq&?ﬁlg% ?gflcwo 'ylhé g{a@{ngﬁ%%ét o the

sevent h or ects he 1 nventi on. Ive addi ti on,
t he act i vaiaybg rebevfig@redrbyt bpplicatien nélflidé giressangber be onfei gtheedctbyation

applicatiaon qf fI ui ressure or by _so ot her, activation signgl. Were the
rel ease d@gvaﬁe ihgrectgﬁ%lwr:éaVIF%Iwaﬁgwsnﬁao proyude arql?se%tt%g} ﬁ@%sawrsr a

sl eeve mouptRAdnbihttd's BRDBOIFRHd WRIHNIH oBERGEM RS aVoRn@ ol AlidBer@fenfthei d
bet ween the rel ease device and the activating device, the tool may conprise

a relief whdase device mpflitby iangvatimgsdayvice, theotpol meayvednprische reled rvatveefodevi ces.

The tool and activati r%%) dﬁl\éi ci ma%ti nClt'ﬂdﬁ one or nore of the features of
t he tool sregﬁ?ﬁmg@f‘?s@‘gﬁ 8’ 0GR BFVEHE™S ﬁ‘é‘?esaspects of the invention

descri bed her efRe tobl@nd&étivadihg dBvideMiagandlade brdkér thbR Jfahdfatures ¢f g, val ve,
choke, 1ogging device or indeed any downhole device it is desired to

r el easabl {polsoenst ectivating geyises ok thsr ethergaspectawbth invgsheit dessfibedh berginesent

i nvention {: rLOoV] e S Y i-SLnd: : ubul ar
body i nol ui Agatin BEAEL S8 ALERIERGN oY BRE® 0L CRRETRELEL MicB kP
and def i nindgedanyi dovaihohl degideiivdidesiredte atleashbly 1bdatsin abaeaet er, t he sl eeve

normal | y biased upwards to cl osed position to clopse the side port; an
activating deviCeorHingi iy anpihery pgriap! S PLRAETt W VER AN [herqidy varafgedaﬁ

activati ogo\gmgyg;asg #M10eLorhPidmgsai d first dianmeter, the device configured
to be translatable into the body to engage the activation profile with the

activation seat tubutar pedyinclulyd a sd¢ pots of a fluid pressure opening force to
(ne dev e, and i 3126, b TR okt Aot R SR b B SRERRCS L
in the achdtMatibm e i £ Hrsttdin@ay, tthe 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
in engagement,
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.
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:



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

profil e ageafhiymabi on seat in engagenent, the activati pgr@asoffobdsit her
bei ng operabl e to di sengage the activq?ion profile fromthe activation seat

so that the activation device is translatable down through the sl eeve.
According to anot her aspect of the present invention there is provided a

nmet hod of oper gintifg ah deivial eddvydeams mealafe RAd Mcht aint Labinal ab@&¥iohncl udi ng
a side port and a sleeve nounted in the body and normally biased upwards to

cl ose t hepysdile prowrd@drmtthwleemrgaﬁw méﬁmnlr?gtﬂaaﬁloacs@at\mihnglq@waedeau n the
val ve S“C&téhhﬁén an tE%“ {w”a acfé@lc%ie{ngg espag]?até arP%R"thQ%Peeﬁé‘ & 'Pé’tal%' t?.@on the

engages an i nternal |va Fon se eve and a latch

activati ngctﬁbating:eieenga@eﬂqeasleaw: ng ambinGin tthe astiesion pﬂ)ﬂletaminsdahan
activating device in the sleeve and maintain the activation profile and
seat in effR§®¥REMt: applying a fluid pressure opening force to the

activating devij en the
acLLvating aeviifyald tiEpR-ERY BplfindRAEe Idhe SLERYE, IOUINARA Rech O

e side port ngaglng the activation
profile ftmovmﬂaeatebve/dnwmmardsatd opendhd sideipdmdit i ng t he activating device
down t hrough the sl egve, Th at%h of these aspects of the invention
retains the acP?§5¥§ﬁ@£HE MYE RB™MS| eeve and maintains the activation

profile and thgjs gM@tth@ébtﬁzﬁﬁén *n%f RNgeaenEMivatlditiseat; laRg activating device
w || not be dislodged fromthe sleeve, and reverse fl'ow up through the

val ve is prevefarsintios theamwn@ng)d\e\medoyvreféwghhl@e geqvevat i ng devi ce may
provi de a SUbStl"ﬁe i | ty th?%aASI ga? 89 Hme 1nvetho%1 r}ettfnkr]les'\ tl?enac%vgtlg n ?vut,I @%Ch may

be configured to re % P I'ng con

i nvent i onsitde aiddmanmilh§ thiectbatiop ficfile Usidngie pRYWeAtichusEat it @ngdgemeatir f ace,
for exanple electrical or_ hydraulic power. Alternativel an addi tional

devi ce or Thesherachiygtingedsyicsavidapt be disledgsd fiom theiskseye, @pgd%l seclPPRd from
surface, {h??%hl QY iR é' e%tédcbul??ax{ﬁ‘ﬁi’ggegn bR 51REO rthQ }r}g 88icd thaguch

aspects a p or other ‘sl eeve cl osing device may e utilrsedto pr event
reverse f bmmdemmﬁamnahby sdaigoeatast with dlsesleessp and sherfatgh emyderdonfjgured t o
provi de 1%0r0e42a11}l ﬁ’lessgalglrg cogtlalctt. flow

In other aspects of the invention the side ports may be opened using power
supplied from surface, for example electrical or hydraulic power. Alternatively, an
additional device or member may be provided, for example a ball or dart dropped
from surface, to allow the sleeve to be moved to the open position. In such aspects a
plug or other sleeve closing device may be utilised to prevent reverse flow.

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
downbhole 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;

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



Accordi ng to anot her aspect of the present invention there is provided a
downhol e bypass val ve conprising: a tubular body including a side port; a

sl eeve axyalbi/aewabl y nmounted in the body and defi ni ngpei/dgdbeyidddor
activation seat of a first dianmeter, the sleeve normally biased upwards to

a closed position to close the side port; an elongate activating device
havi ng an external activation profile defining an activation dianeter

| arger than sahdatth h#dingh PARtRkhe 1O e ABY aGRMGAMR R EGhd e, tHegstsat abl e
into the body to engage the activation profile with the activation seat and
permit appf thedeichsonfigued raeriage @dwn the apivationysdapprdprodile are engsgeddoand t he

sl eeve to L he sk eeys : dowavay, to an open position and open the side
port; andggﬁéﬁgh %gékﬁﬁ*g“%drt |%Q$ﬁb sl eeve and a part in the activating

devi ce, the patHesacabatifpeddvidedrtherteirguspReat] Otedigagagedhe actiitioagirofiat i on
seat and profile are engaged to retain the activating device in the sleeve,
the acti v&omigedelyationssgat 9dhatyhs Ag\aHen dpyiee totrafs gavp Huough theat i on
profile fé@g%;he activation seat so that the activation device is

transl at abl e down through the sleeve. According to another aspect of the
present i nvent Acportihgr ® isotperouspeteid of thxe tphaseintofnvemérmatheng ia pdowddiohe bypass

val ve havin tubul ar bo includin sj de por n sl eeve nmounted in
Uhe  body. iR pRFT g s e futtes v ShbEd s HoufePedy il oue

conpri si ngort haddisREv@mofhRAGRHR KA aM@hbRdalAeMhed dpWatdiGo CRIs¥ ereSpiiy that an
external activation profile provided on the device engages an internal

act i vat i othegaethodbeomprising:eeve and a | atch part on the activating device

engages a latc art _on,the sleeve to,retain.the actiyating device.in the
ol seve: appi vi pa0E: pfbidnities nEnn et oS0 R AR p L Bl co

and the shabButoh Profil¥ Hrovided beeve deaynemiages amadntemanadtiatisn deat @ar the passi ng
fluid through the side port; disengaging the activation profile fromthe
act i vat i oflegwaand alaich parhen she adivatng detice engages diishcrartonihe He6dA t he

e, I RSEARagEmADn ol ate Lo e k) et 1o dov co
further aspect apflyinge fluiéd pessturt mpewihg dorce hethe aicﬁ\.fqning\dedbel and the sleeve
to move the sleeve downwards and open the side port;

passing fluid through the side port;

disengaging the activation profile from the activation seat; and

translating the activating device down through the sleeve.

Other aspects of the invention relate to the activating device, independently of
the other elements of the valve.

According to a still further aspect of the present invention there is provided a
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

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:

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



met hod of delivering material into a hole via a tubular string, the nethod
conprising: opening a bypass port in a tubular string located in a drilled

hol e, theybwpasesert being provi ded above jetting nozzlpeg/dgroiodi@osdhst al
end of the string; delivering materialgthrough the string fromsurface, the

mat eri al passing through the bypass port and into the drilled hole; and
trapping a volunme of fluid in the string whereby fluid is prevented from

passing f iRMEN@EGLRAIH1E opBRedstbPeRit iderid fo b HE VS @EAIBShe Aﬁﬁgr ding to
a yet further aspect of the invention there is provided apparatus for use
in del i vefiompunaceandintq the bolg viwthe pprta a tubul ar string, the apparatus
conprising: a bypass,val ve having.a b SS .por val ye confi,qured to be
| ocated in a tﬁbsgrll%ﬁ b(s";ter ?lﬂﬁurgb%%@b?re?%%%ﬁreﬂo?zf’%é&%r?egvllnd}eﬁg %:[Bg\%rbgge’t he

di stal endhefeby hevatiime g flaftinag beardpped i tH@wtesk tued Aeidoigre@dnied fiagh m t
material to be delivered through the string fromsurface and into the hole
via the p8pwingfrem thafple sytethesHing va thenpéing @a#ltgured to be located in the

string bore, WigkgbyBeNOUIR Alehidh halPBe PRiIEEPREdeidhlibeicS bididg and

fluid is prevente omflowmng fromt hol e 1nto the string
j etting nelzmlents.of BhBHA, as¢ieat an MWDh®ol, framtcbotamimayiohebyut CM saith Hasr

exanple, to protect .ele s, ,0of a B such as MAD tool, fr .
cont am naPFHAy SRR CHIRDs Bariheibyprs e 106 0erd 191 REINd a t he
bypass va{yfﬁcau}hﬁﬂhﬁgmﬁ@@ ovqhﬁatep&_fveﬁtktugmu}meﬂ g@id ¥ofthinidd DEMUgbRr fluid,

prevents any further fluid contalning romflowing into the string
t hr ough t Rewjngt intontdhe stringl though shavpejtingt ewigs sas ey atheruise pecutidubitmly-ef f ect s,

as described abhove. The ¢l osure nenber may be | ocated bel ow t he bypass
port, andp'%é%‘%feggeﬁst@qsf@?%#’%‘?hfIovvi ng down through the string bore. The

cl osure nenber TH&aY¥losEre GRdthbUhBAbd chRd el & Wipafupart nl M4y prdgert ri ng,
and nmay be configured for | andi ng in the bypass valve. Alternatively, the
¢

cl osure nlpisrormdlpwing ¢t theenebdhe 8ripe boitcor porated in the string or bypass
val ve. The cl ogy %fdﬁx@ﬁémﬁ@rﬂﬂ? ﬁb;eigq&g)%gfegdtot B ﬁﬁ)%k)h% tog;pgé@g&' Nhidgnef the

bypass port. The closure nenber rlatc port open, or
t he bypasstringr indrmayle cdndipackdafod lagding dn whd bypdse valves uAlemmetivedy, tha pl ace.
The cl osure nenber rrfaglayi ncl ude e or, nore feat Ltjlirlﬁe/s .of the activation or

o .
act i vat i n§logGmegbep fiiay g Copfiged KRk inEorppratadein iR Sltipg eDypass Valve:

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.

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.

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
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



In certain enbodi nents the bypass val ve may open or close in response to
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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

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

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:

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;

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;



Enbodi nents of these aspects of the invention may utilise activating

devi ces as described above with reference to the other aspects of the
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activating device; Figure 7 s tool of Figure 6 In transition
bet ween t Ipesibpesy and cl osed positions; Figure 8 is a sectional view of a
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the acti vatiibdasieilcase ®videsT thoRbl &fFikh@yre 6; Figure 10 is an enl arged
vi ew of the upg‘er end portion of the activating device and the rel ease

devi ce of Fi guiegure 9% guerlangeddevaof enuppgeand\posiipopf thiseactipgiimg deiiteporti on
of the actiyat.i jce of Figure 7; Figures 12, 13 and 14 are sectional
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sectional view a turthnher ternative Tormor activating device
of Figure 7,

Figures 12, 13 and 14 are sectional views of alternative forms of activating
device in accordance with embodiments of the present invention;

Figures 15, 16 and 17 are sectional views of the latch part of the activating
device of Figure 14 in 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;

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.

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
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



| ocated in a bypass tool in accordance with an enbodi nent of the present
invention; Figure 19 is a sectional view of a still further alternative

form of agbiwayiedrdevice located in a bypass tool in age@id@ofmowdoih an
enbodi nent of the present invention; QEd Figure 20 is a sectional view of

an activating device |ocated in a downhol e tubular in accordance with an
enbodi nent of the present invention. DETAILED DESCRI PTI ON OF THE DRAW NGS
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the latch, in the form of a body catch 44, is provided towards the lower end of the
body 22, below the sleeve 30.
Reference is now also made to Figure 2 of the drawings, which shows the tool
20 of Figure 1 in the open position. The transition of the tool 20 from the closed
position to the open position is achieved by inserting an activating device 50 into the
string at surface, which device 50 then drops through the string and lands in the body
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.
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,
beyond the outer diameter of the body 52, to define an activation profile 60. The rib
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pressure Ino{h%epressure of the fluid in the string above the tool 20 will create a significant
differential pressure across the sleeve 30. Given the significant cross sectional area
over which the pressure acts (the area defined by the seals 34), a large pressure force
acts on the sleeve 30 and moves the sleeve 30 downwards in the body 22,
compressing the spring 31.

The sleeve 30 is translated downwards until the ports 28, 32 come into
alignment, as illustrated in Figure 2. With the sleeve 30 in this position relative to the
body 22 the free ends of the latch fingers 62 have passed beyond the body catch 44,
and thus spring out and engage the catch 44, as illustrated in Figures 2 and 4, thus
retaining the sleeve 30 in the open position. Fluid may now flow down the string and
then flow directly into the annulus through the aligned ports 28, 32.

The latch arrangement 44, 62 ensures that the tool 20 remains open, even if the
flow from surface 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
into the string below the upper end of the activating device 50, whereby MWD tools



acts on the sleeve 30 and noves the sleeve 30 downwards in the body 22,
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A sufficient fluid pressure above the release device 70 will apply an axial
force of sufficient magnitude to extrude the relatively soft activation profile 60
through the hardened activation seat 36. It will be observed that the configuration of
the latch arrangement 44, 62 is such that the latch provides no resistance to downward
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
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.

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



t hrough the hardened activation seat 36. It wll be observed that the
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transition between the open and cl osed positions, and shows an
Reference is now also made to Figure 7 of the drawings, which shows the tool

20 of Figure 6 in transition between the open and closed positions, and shows an
alternative form of release device 110 having landed in the sleeve 30. Reference is
also made to Figures 10 of the drawings, an enlarged view of the upper end portion of
the activating device 80 and release device 110, and Figure 11 of the drawings, an
enlarged view of the upper end portion of the activating device 80.

The release device 110 is provided with a stack of chevron seals 112
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.

When the release device 110 lands in the sleeve 30 and the pressure in 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
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



alternative formof rel ease device 110 having |l anded in the sleeve 30.
Reference is also nade to Figures 10 of the draw ngs, an enlarged view of
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Figure 1. Reference_ is now also nmade to Figure 8 of the draw ngs, which is
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ot her enbodemacd © Righreng eas 1 s.ubl heatyoll®aps dhuseeld whthe lopes pesiiabineigire
acconnndatlng two or nore sets of devices 80, 110. Reference is now made to
Fi gure 6a 58f t he drawi ngs, which is a sectional view of a bypass tool 20a

i ncluding an alif gfid@bi 2’(93&til@%l'&&gﬂﬁil1@@8{%1&9@0]%%@%%%&kﬁwprgﬁ\!ioﬁ%fgoa The
operation of the 20a is simlar to that of the t ool as descri bed above
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housing 33 is formed the | ower end of the s|eeve 30. The upper end of

t he spri niherste beipg n&fléw the bpdied2.t Hethisoaybediment tha alignmaeri oM 44/ t he
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This arrangement allows provision of a relatively short activating device 80a,
which is more convenient for handling, transport and storage. Furthermore, the
catcher sub associated with the tool 20a may be considerably shorter than the sub 120
illustrated in Figure 8, or the sub may accommodate a number of sleeves 30a,
allowing the tool 20a to be cycled on more than one occasion.

Reference is now made to Figures 12, 13 and 14 of the drawings, sectional
views of alternative forms of activating device in accordance with embodiments of the
present invention.

The activating device 130 of Figure 12 is intended to provide split flow when
the tool 20 is open, that is a proportion of flow may continue through the tool 20 to,
for example, cool the drill bit on the distal end of the string, and more particularly the
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



| ocat ed above the sleeve port 32a. This arrangenent allows provision of a
relatively short activating device 80a, which is nore conveni ent for

handl i ng,Wbrzg{@ggﬁ,E and storage. Furthernore, the CatCh%gﬁ%%ﬂﬁ%ﬁﬁ’gat ed

with the tool a may be considerably,shorter than the su trated
in Figure 8 or the sub may accorrrmdage a nunber of sleeves 30a, allow ng
the tool 20a to be cycled on nore than one occasion. Reference is now nade

to Figur e§in%l_%7ba¥l§ cQNG fikpef62! dededE@MMdNBDIve S PChIANR coNjufMonOkitRhivpat i ve
forms of activating device in accordance with enbodi nents of the present

i nvent i oncatTind4 aast deseribhedgpbowue.i he maloiplst barbgyalew 1the flasch A3drdfetb eregageovi de

split flow when . the ool 20.is opgn, t IS .2 Ppropofrtion of . flow may
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di st al endf @brisasstappéiDbet@teh tho betivdioh ipesfilan B y ahd e at@hitohsedtsormunt ed on
the BHA. The activation profile_131 is provided an extrusion ring 132 of

b
pl astics Bieventedhiheiagvaimngicsige dae \ﬁ@_éhﬁlﬂtheﬁfi@ad@g}l%meé@emé9 parts 133a,
133b. The | at C"FBQQ tvating @il 'if% el Gn ki ktﬁoﬁ%tﬁééesg%g 2%, 3R Blddhble! N9 135

with four barb profiles ving a longer engagenent than
t hesi ngl ealatibiuaohdzele Fi8rigeialy 6&triss thespperead dfhlwypassdde 1B$edHemoralnj unct i on

with a bo catch 44 as descri bedq above, . the.nmultiple barbs aJ]ow the | atch
134, 44 tgg%ﬁﬁafﬁéaﬂﬁ‘%&iaéhﬁﬁeﬁ}“%ﬂﬁ’%ﬂe‘ﬂd BoiTe Weedaing Resvres LI 18h, 44t o
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activation profile 131 and the activation seat 36 and prevented the
act i vat i nguffieiencte dg@apressotire fsidevy spomgAtifnldy ahd euggetthe laitheddd B0. AThe

activati ng deyi ce O defin an_axi al .t hrough, passage 136, An erodabl e

S unt ai unfRBSOrEEhIRe e S HPadie. e HepdR RSO R ek sBefioe 136,
The nozzl gropdflidar TSRS ttodgt0ie fstriis difee®aUb Ehelbiep The prdswind differehtd t hrough
t he passage 136 such that 1t is still possible for the device 130 to be

used to gasessathe agtivatiag sigyise dpP pad din slegvesidr wilk falnas the negaled 8& srodae s eeve
i 3 , . f t
spring s ilIO\tvéj\Lelr %ﬁﬁ%@r%gg(? Zaqgrégéw Aﬁeﬁ?nslgﬁ Stl‘ﬁégf: 0Sin thQ Wg%ﬁ] %8&185‘:1 ﬁ?‘ne passage

136 conti nues, érodes Su a great roportion of flow
t hr ough t kleewt 30 will tetnailt bpat @dil tlge deeatbt dropd he apprepsate ecldaskfdeveatintal acr oss

the activating device 130 and the sl eeve wil] fall as the nozzl e 138
erodes, hB\felEPS t'hdakhgagls acav@wgléwc%%& and; é?écetﬂ’@ SYBISPR 08 142t ho open

posi ti on. nIhetSheRy@eRA Wid 36, LEITHe @RS, WAt bistiBeaper at or drops an

appropriate rel ease device into the string to and on the activating device
130 and force Ruferaxtnusdpwmadertg Figaretls odbgth ilnstrdtes deakenatestfods,ofand t he
latch 133éctld{/%ti}1§ dgi/iscee qga,ggl?hough the latch part 151 comprises barbed collet fingers
similar to the activating devices 50, 80 described above. The device body 152
includes a set of wiper dart cups 154 of three different diameters to suit the different
sizes of pipe internal diameter the device 150 would encounter between 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
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
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



Ref erence is now made to Figure 13, which illustrates an alternative form
of activating device 150, although the latch part 151 conprises barbed

collet fiweenfyokh! ar to the activating devices 50, 80pgesfnhadompove.
The devi ce body 152 includes a set of,g per dart cups 154 of three

different dianeters to suit the different sizes of pipe internal dianeter
t he device 150 woul d encounter between surface and landing in the tool 20.
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the activation profile 156. The use of a ball "158 rather than a cylindrical
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the seat gfingl dolist 186 edthi o veResrhalDsquRse sHiduder ellsgawmfigenét aé rae iwith e form
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sl eeve si erargspending smalhishepldered activating sgafi | Bheuprresspd of Hbe gelat d86150 and
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devi ce 178%%#%@?85&;5%%58@%%%?%% e%%gﬁaf%éeélgévﬁy%ggg&lm i ncludes a
set of rubber Thpkwedand ofapdeasd devioated showa juebbdvetthbdediid8] 700 andzzl e 179

of relatively soft erodahle materjal_is provjded t he upperend of the
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subsequently. The activating profile 184 at the upper end of the device 170
i s formedupper ang pf ithegeadist 1 8¢, thaéndivittal aolletr fmgennihne drepmradialhoinvaeds, 188

configured ewth a corr aopdi n I houl der actiyati seat .
The upper Stshdnihg alimelirss e TR NG b dRPRES Sh TR 4P ot o

and ext engigerageré ehsARvhaet seJAB,&nown% thewetivading devicé 1 T®le@eR] 8evh ce 190
is shown just above the device 170, and just before | anding on the device

170. The thepughdbe glegiicce 190 has an open | ower end 192 defining a

frust oconi cal = t rel Vi t he
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radi al |y viewarofishe mtuhhpdrhb80 dfhihe ditivaeing rdedies dr70 o & igyre tiden shmblmehéon 188

decreases and the shoul der 188 di sengages .fromthe activation seat,
al | owi ng PHB. alleraide latg JBAFTSC Brovidsd G thenPRY R t0 Hug"ﬁcqrﬁaéww@b,e.
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conbi nat i doublé barbed tceleta2G0v e Figure h6 phowsa pody lateld par cohprismgya déuldet ool i n
accor dancgaril)\é& Qpring split ring 202. Finally, Figure 17 shows a body latch comprising four
double barbed dogs 204, each of the dogs 204 being energised by a spring 206 held in
place by a grub screw 208.
Reference is now made to Figure 18 of the drawings, which is a sectional view
of a further alternative form of activating device 220 which differs from the various
activating devices described above in that this device 220 is not intended to latch the
sleeve 230 in the open position. Rather, the device 220 is latched within the sleeve
230, but the sleeve 230 remains 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
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.



enbodi nents of the present invention. In Figure 15, the body |atch part
conpri ses a double barbed collet 200. Figure 16 show a body | atch part

conpri si ngoaofiPiellee barbed spring split ring 202. Final pyq/de040@osk{ Shows
a body latch conprising four double bagbed dogs 204, each of the dogs 204

bei ng energised by a spring 206 held in place by a grub screw 208.
Reference is now nade to Figure 18 of the drawi ngs, which is a sectional

view of a furthee aadﬁaelhg@tewe 1fteH ﬁar@m@eémgﬁ;els RAtbadd oRe2d Whifighredi f fers
fromthe vari ous actlvatuyﬁé‘eV|ces descri above in that this device 220
O

i s not i nteeriade wthagatdh gneskipghe gdeevier? 30hdirently belsos theiaghvativatsedr | t he
device 22Q,ks latched within the sleeve 230, but the sleeve 230 renains
free to nove upwards when there is no flow through the string. The device

220 has a rel alin wed, ths hativatingwdepiae 220l puRped int@ 2B strihBeinddhndsadd thie profile
224 is defjned b% asplit ring 226, initially maintained in an extended
posi tion BieYe 2aMtipaa SURiASOMANIER Pt thzz@twertﬁg devgees desgriped ghove- r dihst i ve to
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i s threade ngages t y part 222b. ATca 4 I's provided on
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device 220 is punped into the string and’'l ands on'the sleeve 230in a
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230. Fl ui dpparissuiider theusflushye 8Cthe@Prihd1 266 |te eloge aﬁq)oatrmb@clflmlaéxamgﬂ@lew ce
220 and nove the sleeve 230 downwards in the body 260 to algﬁn the ports
262, 264, thesstring easy fepdaised m ghg boregto Jf t@e\ﬂtfwg pbexsuthg Eaih pib 39dinped
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To release the device 220, and reinstate flow to the lower part of the BHA, a
release device, as described above, is pumped into the string and lands on the cap 234,
pushing the shaft 228, with the lower body part 222b, downwards to remove support
from the split ring 226. The split ring 226 may then radially contract out of
engagement with the seat 246 and the device 220 then passes through the sleeve 230,
and into a catcher sub 120 provided below the valve.
The device 220 offers the advantage that a larger number of the relatively
short devices 220 may be accommodated in the catcher sub 120, 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
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.



absence of the latch arrangenent it would take m ninmal reverse flow
pressure to lift the activating device 220 out of the sleeve 230 and allow
LCM i nt 0 wheolopigio2BHA. To rel ease the device 220, and peirsg0fcohdogw t o
the lower part of the BHA, a rel ease §§VICE as descri bed above, is punped
into the string and | ands on the cap 234, pushing the shaft 228, with the

| ower body part 222b, downwards to renove support fromthe split ring 226.
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seat 246 and the device 220 then passes throug the sl eeve 230, and into a
cat cher sg@tmesmﬂﬂwdedugi@h@wﬂme val ve. The device 220 offers the

advant age that 17 LeUebadWIREL, PLabyy S hYS! eelOr be IENGER faflermy Do
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Al ternatively, .a shorter catcher sub may_ be provided. Figure 19 of the
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a through passage, a proportion of flow also continues to flow thr ough t he
BHA. The degi208 i2800yrded ondhe alppefl andi olethe sippert A9ddip P@8erdritle rHleasedt i vat i on

profile 290 |s fined ng 292 |ocated body
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t he upper bodyaﬁart 288a by shear pins 296 and the | ower end of the support
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appropria as w | esc external retarfning
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300 defining a nozzl € which serves to control the pressure drop across the

acti vat i nthreleghitbedegce ¥#0.1e fluid is being punped through the string. The
restriction 30(f”hle %ctivating device latch part 304 comprises a barbed collet 306 configured

to engage with a catch 308 formed in the sleeve 282, below the activation seat 310.
The collet 306 is mounted in the lower body part 288b and is retained on the body part
288b by a threaded nose 312. The collet fingers 314 are sandwiched between an
external sleeve 316 and by a resilient internal sleeve 318. The sleeves 316, 318
support and protect the collet fingers 314 as the device 280 is being pumped down
through the string.

In use, the activating device 280 is pumped into the string and lands on the
sleeve 282 in a similar manner to the activating devices described above. The
activation profile 290 engages the activation seat 310, restricting fluid passage
through the sleeve bore. Also, the collet 306 on the device 280 engages the catch 308
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



formed of a suitable erosion resistant material. Al so, a sleeve 301 of an
erosion resistant material, such as a ceramc, is used to |line the

t hr oughboke 28042849t extends through the device 280. Thecggig¥Maydopeidevi ce
| atch part 304 conprises a barbed col gt 306 configured to engage with a
catch 308 fornmed in the sleeve 282, below the activation seat 310. The
collet 306 is nounted in the | ower body part 288b and is retained on the
body part tRS8éevey8a doneadd aguiss thkldotioh e tigdtdmipredsidig®ring 314, & align

sandw ched between an external sl|leeve 316 and by a resilient internal
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the string, the flow restriction 300 creates a pressure differential across
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the devi c@2xgey Wi the loweparhans| 90 to 57, nepssp direstbhing therpanplugthyonghytieng down
t hrough t i t o} i
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also by the flow restriction 3§§§Rrovid%d in the dﬁﬁiie 280. The divi sion
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in contact wmth the bore wall as the BHA rotates, and al so serves to
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requires careful selection of the flow restrictions 300, 316, and matching of the flow

restrictions 300, 316 to other elements of the string, such as the pressure drop
experienced by the fluid flowing through the BHA, as described below.

For a 100% bypass situation, for 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
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
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



if drilling is to continue with the device 280 in place, a 50/50 split of
fl ow may be sought. The applicant has recogni sed that efficient use and

oper at i onyehoidieshypass tool requires careful sel ectionpefi/dereiddo®v
restrictions 300, 316, and matching ofythe flow restrictions 300, 316 to

other elements of the string, such as the pressure drop experienced by the
fluid flowi ng through the BHA, as described bel ow. For a 100% bypass
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in fluttering of the sl.eeve 282, if. th ressure force necessar 0
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possibility of premature seal failure and an increased |ikelihood of

er osi on déhraegh anst treupd thesBHAUmay gifferadeppading drethe apleationt ulstveontighd f ur t her

conplicated. in a it flow situation. .For split flo t he down d force
et g onforstof BOL W RL 3 difle il apssbicClfory PEu T HEES, o

restricti egtra®idn®d00 ikhéo abheahd Y& ¢uasiplddédsaivt thlke sccbentng théadditional
cross-sectional area of the sleeve 282. The pressure drop across the
restricti 8/ssSue drep whemthedluid passes thraveh hiedrozalgs imtheBHA. all of e flewt ri cti on

300, FOWeVEH be!diRcRUSARULE Y 9B BEREDEL R B¥WtIE { 1ibg ELAMAR3HG OLoD

t he BHA nust al so be accBunte such as e pressu rop in the fluid
fl owi ng t brovidjhg thergsstancaty fwz tresgh the tdeeicBRIB0, and ratshatlapfoece dcdhiagdesi r ed

rel ative divisi.on flow between the sjde ports_ 284, 286 and throygh and
L ound £ howiaictns eV g En T Feils HeSps: BEtian Mk o e i

restricti Qibrafdfh adleat €nd to produce a significant pressure drop, however
if the restriction 300 is too tight, and for exanple does not take account

of the additi ohmlsgriks setivating dpvieh @80 tihpumped thip dlss sfsing land dagtdstdrethaozz| es
in the BHAl al be,di rected thr.ough thgedsia & port s 284,

286, oueRere 457 dp g et et g UERECE BEMORL
activation profile 290 engages the activation seat 310, partially occluding the sleeve
bore. Also, the collet 306 on the device 280 engages the sleeve catch 308.

Fluid pressure thus may act on the sleeve 282 and activating device 280 and
move the sleeve 282 downwards in the tool body to align the ports 284, 286, as
illustrated in Figure 19. The flow of fluid down through the string is now split
between continuing down through the tool body and the BHA, and passing directly
into the annulus surrounding the tool body via the ports 284, 286. The erosion
resistant liner 301 prevents the flow through the device 280 from eroding and
damaging the device 280, and maintains the flow characteristics of the device 280
substantially constant. However, if flow through the string stops, the sleeve 280 will
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



providing less resistance to flow through the device 280, and a smaller
force acting on the device 280 and sleeve 282, nmay result in sleeve

flutter, wobbhidBgeassoci ated vibration and wear. |n usepcithfs8fldoyaii Ng
device 280 is punped into the string gad | ands on the sleeve 282 in a

simlar manner to the activating devices descri bed above. The activation
profile 290 engages the activation seat 310, partially occluding the sl eeve

bore. Al seplittritg 10! |'Hie spii riad 20D englembs Cadkaly @ngragesut lfiengdgemést wahch 308.
Fluid pressure thus nmay act on the sleeve 282 and activating device 280 and

nove the 8lesestsd 19gmd dasdcragcd280 then passesdbroughdlie sleevgl 288 nandhiatqypeatehepgs, 286,

as illustgat | ] The flow of fluid down through the string is
now spl i tglgbefr%@ﬁdgggwtﬁ%%%b’e'dom t hrough the tool body and the BHA, and

passi ng dir ect Rgfererice it mewaniadé us Fgure @0nof tg dlaevingspwhiddillugirates be ports
284, 286. The .erosion resistant |liner 301 prevents the flow through the
devi ce 288¢thatng dpYas 340 dRdceriAsge Nyth AR alfstative sapodimeat Rfithe BRIt he f1 ow
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t hrough the string stops, sl eeve 280 w move upwards, ‘under the
i nfl uenceoomayhe syediingtixrSpplicatohss dn ttie Fipore t128&:vicEo3 Ielseshownt dferdevi ce

280, and rei,nstate full fl to.the | pwe rt .of,the BHA, a rel ease
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protrudi ng uppghe @BHCOR3DNBaRY RPRIhbe U feaRRAT WIlH thd8eWltd 228 Wscribdd pushi ng
t he support 294 and the | ower body part 288b downwards to renove support

from t hespbdve withgfergnce wHagwp!18t In pagicrlap, thegctivaing pedileBp§ icéminedct out

e e D

er ’s r oVi eference is

now nade tfeldedpositida byfa ddnaraluppbmgaft SWD. cChhe $HatisI4nat dsldasladied tovthei ng
device 330 in _accordance with an alternative enbaodi nent of the present

i nvent i onUPPARGOLY PRY; 2PPREY PEvNze Or pss fBEAT B The loBFHFAGPT BS Shikth a
oypass 1 08k) iOfhdiB¥d B ekl theOlORT bBRPLAEILYONIhich AIsblTBrl JHbdepe devi ce

330 is shown after Tanding 1S a eve 332 locate a downhol e
t ubul ar 38dse 3Hhat teVeaknBa0Q ofibe déovia IB0nber of features with the device 220

descri bed abov i t.h referen to Figure. 18. articuyl ar he activatin
brofi e 336 | sAduPHRBAREY: G2 5 f sPHifgnaie baslaTLand A drepdss o By 240°
and is ing$} alHich BRRALHRIGSEN thealbpRX bBaA §HrtPMat dfdNedbagss BRNEHaR! 34uppor t

shaft 342. The shaft 342 is held relative to the upper body part 340a by
bronze or ldgriag sphesadSfpbeiweauthe pariad SOanE theheryo34G: hEhassledve 348 features

three independent seals 356 sized to form a sealing fit with the internal diameter of the
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.

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
the alloy sold under the Inconel trade mark by Special Metals Cdrporation. 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



342 is threaded and engages the | ower body part 340b, which also fornms a
rounded nose 346 at the | eading end of the device 330. A closing sleeve 348

has a seayjoGaigiskg part 350 and a threaded | ower end 3p2ridH261y/@¥dognds
through the upper body part 340a and gjhgages the shaft 342, |eaving a space

354 between the part 350 and the body 340. The sl eeve 348 features three
i ndependent seals 356 sized to forma sealing fit with the internal

di anet er @I%ext&mfﬂlm%e%b@&u%as?s&mougﬂ%etJéuﬁwdje mkﬁecﬁaﬁ: AeRe AR oF | ar ger
di ameter than the profile 336. The provision of the three seals m ninises
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mat eri al s 1 nclude tTungsten car ramc, or a speci | cation
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embodi MeNniterfalie sid€dck ml%@@arﬁﬁéiatlﬁgso ah@By ﬁll the §1'ﬁﬁﬂl lofddMitHin fhettial .
this exan‘gle the seat 360 extending only 0.445 nmfromthe wall of the
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1.6 mm Thﬁ)veiﬁémtﬂﬂtlﬁe?&ﬁhsacﬁﬁgfd@es actl vating profile 336 and the activation
seat 360 are angl ed at 45 degrees This minimzes the friction that results

fromthe splittsgtheateviseidsl magbappprebmn aakbgugha Sgu@rfé‘dublﬁgén fj ght er
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resul ting Iction can nmake It icult to push 't art
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contact with the sleeve 332 (there are no seals on the body 340), such that the device

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
device 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 elevated 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
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, downwards
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



In use, the device 330 may be punped into and though a string of tubing in
a simlar manner to the other devices described above. As the device 330
passes t hygugiy et ubi ng the device 330 will serve to ggirfdebivobdslpi Ng,
that is establish the tubing is free ggeomobstruction and will permt
subsequent passage of a device of the sanme or smaller dianmeter. The device
330 will pass through the string until the activating profile 336 engages
the acti vatdien3Femhy 36 Ased e aSwdies ciGRirpdRedfor SeMP1eGo GBINACh pYdstiltet he

sl eeve 332 (there are no seals on the body 340), such that the device plugs
t he strinactuatpd s astivaiRd |tpolj (fox grample aiqdl actuatrgnby e differentigk perssiree 330

w1l land.J I e W i gnifi ) rce t.h 3 of the
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the devi calidd@tivaly | the idevise BR0 Maydimplysetlevdscepldglor may bansiaductdeidt the have a
relatively | ow mass. Also, given that the device 330 is configured to be
rel eased f4b¥i& t he seat 360 usi ng el evated pressure, an operator should not
seek to punp tpg.day ta S3RinBfior? sedegff%ﬁl i, Ehe ctléQ/i&VﬁOdmh}hSe HRRLI on of
pressure pul se on the device 330 landing on the seat 360 that m ght be

suf fi ci enfromahe eeeasiS2 hed fewitimou@Bhe sFingt thmstatadeas disepbedeeldve rel ati vel y

N | t th file 336 . h t 360, the device, 330 i
hot extr udeq ofcrgEEpEuft fhvednsAcugs b, heRbmeSh A4 dased”
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the seal -carrying part 350. However, downwards novenent of the part 350,
and the atingdh&asushdhat theiping 388 anayvradially toeatraci and ied profile 83 disendagg 338, is
resi sted t h a 4. .. ive kah:.pr

thodevi cePyaoeag B8O EheSpaf fuie] 8ichEibt VG So0 Ll REC TR U R BRON Oy
activate thepirefRB3® @it stat 86D aid &sd pydhgdof thelsedlk 356 ebraugh cheasehio®0. act uat ed
by a differential pressure between the string bore and the annulus%; or to

pressure tBProyisighPhiiespasentpt batvesmte iseadr Grryingepageds b andsthe bedy 349 npl y
serve as ga;: r . dri: upl a or
function gghgggnggoﬁ%¥g?gﬁgﬁfﬂékﬁgv@%EBSQ%ﬁﬁgy tgg%%ggﬁ??&%ﬁéPhghgleeve
332, and piegentingr thagbquited rshativergravemast: alled dedse 328G arayhtbeh padsatroughcr easi ng

pressure gboye t devi ce 330 sufficiently ta shear the.pins 344 causes the
hart 3a2EQ RNt 45 AT B D PRI (o damare wuppBid Faw el

ring 338, gudéeveab. t feddsirtd® o33BcdtBary! 88kl 8 InYore Fth@ Cdeviesl 380anky @ki | e 336
di sengage fromthe seat 360. The snar1 radi al extent of the seat 360

facilitat pempédiatythgsleevr ansk further functions or tasks carried out.

Those of skill in the art will recognise that the above-described embodiments

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 activéting device latch part may be provided above the activation
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.



the profile 336 and seat 360 and al so passage of the seals 356 through the
seat 360. The provision of the space 354 between the seal-carrying part 350
and t he bReyopi@sishni m zes the possibility of a solid obiegipbiappsd
between the parts 350, 340 preventingsghe required relative novenent. The
device 330 may then pass through the sleeve 332, and pass into an
appropriate catcher, leaving uninhibited flow through the sleeve 332. If
desi red ogcmgepgssary, one or nore further devices 330 nay be punped into
the sl eeve and further functions or tasks carried out. Those of skill in
the art will recognise that the above-described enbodi nents are nerely
exenpl ary,of the e (P I 0 LElcati nd
irrprovemarllts rrg‘ymggl%ram ede;hgée{r?[g %)n%v%I %Egﬁ{’ gg{eo[l)ée/lr@h %Blﬁ’ ?%%ké%%%éc%ggmgf t he

i nvent i oncomgprisiaganpl e, in the enbodinment illustrated in Figure 18, the
activating device latch part 240 is positiqned bel ow.the activation profile
224. In other ERYHRE ﬁ@b{?@ﬁs Hoﬁ‘ema?ci“ib\}[gf strge desatedein addled hole. tha\PYBasSpr ovi ded
above the ' j ' : f] : such that the

sl eeve catp gﬁtbikﬁ\sﬁgItp(lr)@g?éeEir gkb/%?lendtaﬂglegsgﬁ it@a(fﬁlg%ﬁelfsaggtd}&éﬂ?%her nore, the various
enbodi nent s desmanslitog aplog ento thed stabeg;a nunber of different features. It will

be recogni sed hose of. ski.ll.in the art that many of these features
of fer advant agﬂocr‘%é‘bﬁ‘eﬂa%ml{‘?%@ BECIOMHEF PPRAt ures present in the

enbodi ment's andelpReing MaicHAC MBEERIRY sirtheOHORT SBFRRC tBe Qhatbifl passing
i nvention. CLAIMS: 1. A nethod of delivering material into a hole via a
t ubul ar sthrpugh the hpase ppddnd orp thesdrillgd holsemnchg a bypass port in a tubul ar

string | ocated;in. il | e. .the SS hej royi ded ove
fluid outlets ilor? ﬂf“%eﬂjud(li S gﬁ% Sgr%g %eftw%?etgég) 1;}llgnaél qu'ér gH‘s‘# (;;‘g]ie%gvggérg?yu%%?nt o the
string; bligskienged fiaem phssinpgupiihe Birtngenf lpeg theplay t he port; delivering
material through the string fromsurface, the material passing through the
bypass port and into the drilled hole; and locking fluid in the string

bet ween the pl e i u e . léb’l"ﬂl i Vv - f,rom
passi ng ug' t hqug f@%g&é;n(gf |¢L)lglsdt}I {)’hgh%{eﬁlgmz.qﬁ%%gﬁ met 55@50186% gfgr%?%,&v\her ein
t he mat er natermb(M3es | ost circulation material (LCM. 3. The nethod of
claim1 or 2, conprising utilising the plug to open the bypass port.

3. The method of claim 1 or 2, comprising utilising the plug to open the bypass
port.

4, The method of any preceding claim, comprising closing the bypass port.

5. The method of any preceding claim, comprising pulling the tubing string

above the material delivered into the hole.

6. The method of any preceding claim, wherein the plug forms a seal with an

inner surface of the string.

7. The method of any preceding claim, comprising latching the plug in the string.
8. The method of any preceding claim, comprising translating a sleeve to open
the bypass port.

9. The method of claim 8, comprising latching the plug in the sleeve.



4. The nmethod of any preceding claim conprising closing the bypass port.
5. The nmethod of any preceding claim conprising pulling the tubing string
above t heygBhfyigdordel ivered into the hole. 6. The met hedraipeityooogcedi ng
claim wherein the plug forns a seal wth an inner surface of the string.
7. The nethod of any preceding claim conprising |latching the plug in the
string. 8. The nethod of any preceding claim conprising translating a

sl eeve tol@penThémeodatanpprccedifig cihlif, dRipiRMHheabclih@ibbpass ORI dpehng

| atching the plug in the sleeve.10. The nethod of any preceding claim
conprising | ocking the bypass port open. 11. The nethod of any preceding

claim conpri si i hyPas r . . i | wn
through R st TageiiRl ey frebuie QaBe; Jorfidfidd SBARETR Bobasy Mo alI0 ) 1 1e
string anthehlpasdigd Buidfdoimethvarigh thel@rind,hoait o€ thHedthid butidtali aid apyanpmaakdi ng
claim wherein the tubi siring includes a bypass val ve having a tubul ar
body defi Wﬁ@m%gﬁénﬂﬁﬁ%@@hﬁgﬂFOgﬂﬁ‘ﬁﬂgleeve mounted in the body and
normal |y biased upwards to close the port, the nmethod further conprising:

| andi ng an activating device in the valve such that an external activation
profile ptdvi débe orthodefdbnnaey prayadieg ckaimj whencimathe abing/siting mcdustes aon t he
sl eeve; applying a,fl.uid pressure .opening.force tg the activati .devi ce
ana the <Pl R R f R 00 BBTRe AR LORRS rofed Ayt R upliR B

engagi ng el 8b&N aRar hornullyhBiabed iphatRWd RevsBYhasporOtHe Wiethbda fhrdiiezh part
in the activating device to retain the sleeve in the open position; and
passi ng seemdPiR&Eri al through the side port. 13. The nethod of claim 12,
further conprising. di Ser in e. agti i ile i vation
seat: transl at gt AEPAME WlceCir ' Bl SPetP Bl s LR B AAEh

di sengagi pofilldipropiied ondlie ddvicel capades ap éritvinal adtigatidreseat @ethe steeve;et urn to the
cl osed position. 14. The nmethod of an preﬂgding claim. wherein the tubing
string conpri sRPIYNERIHEL PIRsFUFe OREVNHEPTES tU 9|aaﬁlvaalaayietﬂ'é?amlﬁ§%%ﬁva bypass
port and g sheewe sﬁ@%&&%\bé}dégﬂi%ﬂ%@ﬂge paimal Iy biased to close the

port, the nethod further conprising: |andihg an activating device in the
sl eeve; engaging a latch part in the body below the bypass port with a latch part in the

activating device to retain the sleeve in the open position; and

passing said material through the side port.

13.  The method of claim 12, further comprising:
disengaging the activation profile from the activation seat;
translating the activating device down through the sleeve; and
disengaging the parts of the latch, permitting the sleeve to return to the closed

position.

14. The method of any preceding claim, wherein the tubing string comprises a
bypass valve having a tubular body defining said bypass port and a sleeve mounted in
the body and normally biased to close the port, the method further comprising:

landing an activating device in the sleeve;

moving the sleeve to open the port;

engaging a latch part in the body below the port and a latch part in the
activating device to retain the sleeve in the open position,

passing said material through the port.



noving the sl eeve to open the port; engaging a latch part in the body bel ow
the port and a latch part in the activating device to retain the sleeve in

t he open Weshig@go2passi ng said material through the popirim2éftensihod of
claim 14, further conprising: disengaggng the activating device fromthe

sl eeve; translating the activating device through the sleeve; and
di sengaging the parts of the latch, permtting the sleeve to return to the

cl osed pogsti OThe #etholiT clEihAd figtherEOMPYi@ELdi Nng cl aim wherein the tubul ar
string includes a bypass val ve having a tubul ar body defining said bypass

port and a sl edisengesingtbelactivating dpder/framdherdlesist | y bi ased upwards to close
the port, the H?%mﬁﬂgﬁH55@R&ﬁ3$H@$%§ ghkﬁpﬁé ,gﬂiactlvatlng device in
a ernatr ac

t he val ve such n-ex i vatrron profite provided on the device
engages an i nt disaddaght thy phitoof heddtcl)pethigtigd the\skead tb @tirate thepddedon t he
activating device engages a latch part on the sleeve to retain the
activati n§°%8¥%-ce in the sleeve and maintain the activation profile and
seat in engagenent; applying a fluid pressure opening force to the
activating device and the sleeve to nove the sl eeve downwards and open the
port; pas$bng Fhe dnethedof ahy tireadgly tlhen, pehdrgindihsetnbelgr nyinghackdes aat i on

rofile fromthe acti.vatiqgn . seat;; apd translating the activating ,device
down t hr oBGRST KAV vt bhIariRgY dERnig st bypass ROTand g docyf MARBIIRL | vat i ng
devi ce preyl 888y aindeAbindlyC BRkar tupWatdd tRIckketiéeparid theh endtitddC Hurtifer

configured to retain the Sealing contact. 18. The nethod of claim 16 or 17,
conpri si ngowpysngjagi ng the [ atch when the activation profile di sengages

fromthe activabhon seabiyatie JRETH (R0ydhe A0 RESCHILAGLG] almagther ef n
the tubing string Pncludes a“bypass valve havihg a tubualar body derining
t he bypassgrafidé¢ pro@itidd dnsthe dedicérongiigeslan tdrigl dedddyticansdaned helsleevdiandad

upwards to close the port, the pnethod further conprising: |anding an
acti vat i nipieheddrt enithe pRvaingdevicgomepsrata lcteRi oRalhe Hl4evy 40 irgAinpthsr i | e
provi ded ggiafifie ARVIECIn® HLRIREVE Anll THEMBRY R tAKMAM pRAAL AD LdAE if! eeve;
engagement;
applying a fluid pressure opening force to the activating device and the sleeve
to move the sleeve downwards and open the port;
passing said material through the port;

disengaging the activation profile from the activation seat; and

translating the activating device down through the sleeve.

17.  The method of claim 16, wherein the activating device provides a sealing

contact with the sleeve and the latch is configured to retain the sealing contact.

18.  The method of claim 16 or 17, comprising disengaging the latch when the

activation profile disengages from the activation seat.

19.  The method of any preceding claim, wherein the tubing string includes a
bypass valve having a tubular body defining the bypass port and a sleeve mounted in
the body and normally biased upwards to close the port, the method further
comprising:

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

configuring the activation profile to maintain a larger diameter than the seat;



configuring the activation profile to maintain a |larger dianeter than the
seat;applying a fluid pressure opening force to the activating device and
t he sl eewgohoio@y¥m2t he sl eeve downwards and open the popbi/diasfiddgesal d
material through the port. 20. The negbhod of claim 19, further conprising:
re-configuring the profile such that the profile radially retracts and the
device passes through the seat. 21. The nethod of any one of claims 12 to
20, wherein t hapggink\walilid Pradsuit @Penifig e B) 18 ac@VatinfiieAicd @ tHeOllecge i n
delivering material into a hole via a tubular string, the apparatus
conpri si nip maveihsslesve dowavardy prtorendhoBReE port, the val ve configured to be
| ocated in at r.Stri (| d outlets provided towards the distal
end of the strp%éln ﬁaﬁtrﬁéet&g%lﬁp%\é%ﬂeg;@?téd to be opened to permt nmateri al
to be delivered through the string fromsurface and into the hole via the
port; a string_bore closure er adapted to be translated into the valve
and | ocat & bell WH@dWﬁk&gq%g?Whﬁqu%p@%-vm ume of fluid in the string
bel ow the member.ciluhhe WRrofitesch Wl ihd BBRASRAIANG Radlin itk AR 23. The
apparatus of cl afm 5 erein tﬁle cl osure rrlerrber ?sr configured to assi st
i N openi ngassés thireighdhe seaR4. The apparatus of claim 22 or 23, wherein the
bypass valve is biased to close the bypass port. 25 The apparatus of any of
claims 22 to 24, wherein the bypass valve conprises a sleeve translatable
to open apd cl ¢8€nichRIVRAS SnOOF ElaingS1 2T 02 MbBSFeRt the aofivatingi deVids is ther ei n
the closure nmenber is configured to be latched in the sleeve.27. The
appar at usPB®. any of claim22 to 26, wherein the bypass port is |ockable
open. 28. The apparatus of any of clains 22 to 27, wherein the fluid
outlets are jetting nozzles. 29. The apparatus of any of clainms 22 to 28,
wher ei n t b2 cl appamtuseobase Insdelbrfing wiatetiadl dntprokoldevia agabhlabsiingethet he
cl osure nenber and the string bore. 30. The apparatus of any of clains 22
to 29, fuPER?é%tu%‘Eﬂ%l?risé‘igﬁg a latch for retaining the closure nenber relative
to the string. , pypass valve having a bypass port, the valve configured to be located in a
tubular string above fluid outlets provided towards the distal end of the string and the
port configured to be opened to permit material to be delivered through the string
from surface and into the hole via the port;
a string bore closure member adapted to be translated into the valve and
located below the bypass port to lock a volume of fluid in the string below the

member and prevent the fluid from passing up the strings.

23. The apparatus of claim 22, wherein the closure member is configured to assist

in opening of the port.

24.  The apparatus of claim 22 or 23, wherein the bypass valve is biased to close

the bypass port.

25 The apparatus of any of claims 22 to 24, wherein the bypass valve comprises a

sleeve translatable to open and close the bypass port.

26 The apparatus of claim 25, wherein the closure member is configured to be

latched in the sleeve.



31. The apparatus of any of clains 22 to 30, conprising: a tubular body
i ncludi ng said bypass port; a sleeve axially novably nounted in the body

and defi ngypodyzkidber nal activation seat of a first di apeggiBidiRosheeve
normal | y biased upwards to a cl osed pggition to close the port; an

activating device having an external activation profile defining an
activation dianeter |larger than said first dianmeter, the device configured
to be trapgl at Iht appdrhtas bianpotyldia 2ngags vileeeinahd BapasOporriolddkeblei th t he
activation seat and permt application of a fluid pressure opening force to
t he devi cBP¥hd the sl eeve to nove the sl eeve downwards to an open position
and open the port; and a |atch having a part in the body and a part in the
activating device, the parts of the latch configured to engage when the
acti vat i o28.seaflThanppgratof of enyapé clemyad2 b 29, whdrainrthe fimid batbteaterjetting open
position. 32, The apparatus of claim 31, wherein the activating device is
oper abl e P@FQﬁ%engage the activation profile fromthe activation seat so
that the activation device is translatable down through the sleeve and the
parts of the latch further being operable to di sengage and permt the

sl eeve to29etuﬂheﬁmpmh@wdﬂbgedogﬁbhn$éﬁ.KBQ& Fherempwr elosige aferabgy i8f ¢l ai s

22 to 32, ¢ rising. .a tub r. bo Kk ncl udi ng sai.d, bypas ort;a sleeve
axi al 1y reOgeRRy e R KENsEE I S PR O NRRE BoBOL | e
position to close the port; an activating device configured to be

transl atable into the body to engage the sl eeve and permt novenent of the

sl eeve t03&n opbp apeaTRtUsOR amd obpsdHmene? sorX; fumberacqmprisinenaviaied ®rpart in
the body %@eggﬁxgr?ﬁ‘é&loé&ehﬂ%b@ﬁélé{%'t@g}%@{ﬂ e, the parts of the latch

configure ngage and retain the sleeve in the open position. 34. The
apparatus of claim 33, the activating device further being operable to

di sengage_fro nd transl ate throu the sl eeve and the parts of the |atch
further béing %F@%ﬁ@uﬁB&HW§QH&EBgB%HﬂﬁbéPWPP”Pﬁe sleeve to return to the
cl osed positiofwybvar bhAE iRARBAALEbRlas@pir;one of clainms 26 to 34, wherein

at |east one of the closure nember Tatch, latch and latch part is |ocated
bel ow t he bypassslgryet axidly nTdhvablyppwuatedsinofhec bedymadd, defineng depatedesit on any

o ool 21 ekt st N e L) ARl GG PTGk e

position to close the 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 port; and

a latch having a part in the body 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 sleeve in the open position.

32.  The apparatus of claim 31, wherein the activating device is operable to
disengage the activation profile from the activation seat so that the activation device is
translatable down through the sleeve and the parts of the latch further being operable

to disengage and permit the sleeve to return to the closed position.

33. The apparatus of any of claims 22 to 32, comprising:

a tubular body including said bypass port;



a tubular body including a side port; a sleeve axially novably nounted in
the body and defining an internal seat of a first dianeter, the sl eeve

normal |y WWoasagepwards to a closed position to close thpersddgigioa@idor a
sl eeve cl osing device having an exterpal profile defining a diameter |arger

than said first dianeter, the device configured to be translatable into the
body to engage the profile with the seat; and a latch having a part in the

sl eeve and a pafsteeldatifity MolhBIR nhditeday ithEhodyRdRREhEIPbiabd¥tolaadl6ded
configured to engage when the seat and profile are engaged to retain the

sl eeve cl pasitign Weslosedh¢ porthe sl eeve and the profile and seat in engagenent,

the sleeve cl og)ng, doyh e LULLIGL,BELNG RRRTARIE 18 ol BERSRIE L heRr Of 1 Te

fromthe seat SO he sIeeve~closi hg device iI's trans

t hrough t bieewd ”\fRrmid SnovEhenvél the sleévettb ah wpen positiar #idopeAdiagsoreahd of t he
profile with the seat permts application of fluid pressure opening force
to the device arichhving apyém Bebgdpandarat wet?@ agfiNAtRR dedcs. shepartsdn

posi tion ﬁf&gdg@%ﬁﬁgé}%@fb%g érrdel'gtainw\%ﬁ sfé@i/%ﬁ‘x thd oﬁe{/ni;%c{ggl% _or 38, wherein

the | atch ed to sengage en the act n profil e di sengages
fromthe activation seat. 40. A nethod of operating a downhol e bypass val ve

havi ng a bul body i ncludi.n i de port and a .sl.eeve.nount i.n the
body and hgr mafﬁ‘? aBP%@%‘a_qfog@P‘gég’ ?}Weacﬁ&ﬁ?g gﬁ‘é‘“ﬁé‘t‘rﬁlbe& @%PP?&%@:“OI andi ng
a sleeve @lesidd0 AV IA8 thdhslaletfahghetheUddevi Nl @B paxt &Maé 1RERfidtiRerpr ovi ded
on the device engages an internal seat on the sleeve and a |latch part on

t he sl eevbeinkopémablededisergagngadpermit thaslehvetrretupnto the closedpasitian. r et ai n t he
device in the sleeve and naintain the profile and seat in engagenent;
noving the sl eeve to open the side port; passing fluid through the side
port; di seRgagiTRg apParatus Offi i b0 BT chems @8tto 3)dwhdréinsitaleastdrehst dhevi ce
down through the sleeve. 4 1. The nmethod of claim 40, conprising applying a
fluid pres®swe ngzaher lich datelandlatghegparl|ip logated belopiile Q¥RAsE 8%%nd the sl eeve to
nove the sl eeve downwards and open the side port; 42. The nethod of claim
40 or 41, wherein the sleeve closing device provides a sealing contact with
t he sl eev@6and Thheppaaitahof dainodi,ivcheneldpemlenteiraany dffvtrime dll itm§4,caraiot .

the body latch part is located below the bypass port.

37. A downhole bypass valve comprising:

a tubular body including a side port;

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

a sleeve closing 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; 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 seat and profile are engaged to retain the
sleeve closing device in the sleeve and the profile and seat in engagement,

the sleeve closing device further being operable to disengage the profile from

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

38.  The valve of claim 37, wherein engagement of the profile with the seat permits
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.



43. The nethod of claim40, 4 1 or 42, conprising disengaging the |atch
when the profile disengages fromthe seat. 44. The nethod of any one of

clainms 7 we 210h2809d 39 to 43, wherein the latching is becews08/00RRSS
port. 42

39. The valve of claim 37 or 38, wherein the latch is configured to disengage

when the activation profile disengages from the activation seat.

40. 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:

landing a sleeve closing device in the valve such that an external profile
provided on the device engages an internal seat on the sleeve and a latch part on the
sleeve closing device engages a latch part on the sleeve to retain the device in the
sleeve and maintain the profile and seat in engagement;

moving the sleeve to open the side port;

passing fluid through the side port;

disengaging the profile from the seat; and

translating the device down through the sleeve.

41.  The method of claim 40, comprising applying a fluid pressure opening force to
the sleeve closing device and the sleeve to move the sleeve downwards and open the

side port;

42.  The method of claim 40 or 41, wherein the sleeve closing device provides a

sealing contact with the sleeve and the latch is configured to retain the sealing contact.

43. The method of claim 40, 41 or 42, comprising disengaging the latch when the

profile disengages from the seat.

44.  The method of any one of claims 7 to 21 and 39 to 43, wherein the latching is
below the bypass port.



