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(57) Abstract: Method for disconnecting tubular members and apparatus comprising up-
per (310) and lower housings (320) and a ball sleeve (330). The apparatus connects be-
tween tubing (150) and a ddliing assembly (210). A splined connection is formed between
a grooved recess (395) in the upper housing and a splined extension (450) of the lower
housing, Shear screws (340) hold the ball sieeve (330) internally of the housings. To re-
lease, a ball (380} with a density equal to the density of the drilling fluidis pumped to seat
- on the sleeve (330) regardless of wellbore crentation. Pressure builds behind the sleeve
(330), shearing the shear screws (340) so the sleeve (330) moves into the lower housing
(320), thereby making the housings separable. Fluid continues flowing through recircula-
tion ports (375} in the sleeve (330) before the housings are separated. After separation, a
fishing tool grapples the extension to retrieve the lower housing (320) and drilling assem-
bly (210). When the fishing tool attaches, flow can resume through the recirculation ports




fishing tool grapples the extension to retrieve the |ower housing (320) and
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August 2004 RECI RCULATABLE BALCLC-DROP RELEASE DEVICE FOR  LATERAC O CVECTE—

DRILLIQEPAEPLICATICNS CROSS- REFERENCE TO RELATED APPLICATICNS 5 Not .

Appl i caBl&rdsTaT JREGARDI NG FEDERAL L Y2SPOK S GReefer fo the "Guid:
DEVEL OOV i Bl aBlae 1400l fEE ,f’ea p@‘ﬁ’éi’ffﬁ*’ FHUtE T on
rel ates geﬂﬂﬁaJditybéﬁpzﬁlzsm i 8l Blek lof RgpARPAr at'us ease“devi'cé and et hod
for di scomnaeetemg tubul ar nmenbers downhol e, such as, for exanple,

di sconnecting tubing froma bottomhole drilling assenbly in the event the
bott om hol e assenbly becones stuck during downhole drilling operations.

More particularly, the present invention relates to a 15 di sconnect nethod
and rel ease device of the ball-drop variety using a hollow ball with a
density approximately equal to the drilling fluid density such that the
ball can be punped with the drilling fluid into a lateral or upwardly

sl oping well bore to engage and actuate the release device. Still nore
“particularly, -the present invention relates to a disconnect nethod and a
ball - drop rel ease device including a shiftable ball sleeve having
recircul ati on .ports through which 20 flow can continue after the ball-drop
rel ease device has been actuated. BACKGROUND OF THE | NVENTI ON I ncreasingly,
the drilling of oil and gas wells is no longer a matter of drilling a
~vertically straight bore hole fromthe surface to the desired hydrocarbon
zone. Rather, technology and techniques such as directional drilling have
been developed to drill lateral or sonetinmes 25 upwardly sloping well
bores. It is often not economcally feasible during such drilling
operations to withdraw the drilling apparatus t-o add anot her discrete
Iength of jOInted drill plpe



when necesmarygo] Therefore, tools and nethods have been devélAopest200r
drilling bore holes wusing coiled tubing, which is a single | ength of

conti nuous, unjointed tubing spooled onto a reel for storage in sufficient
gquantities to exceed the maxi mum |l ength of the bore hole. 30 In well

drilling appli i irn n ' j } S PaX
desirable to @pﬁ%%%;Wﬁ%W%QF such as,
for exanpl e, when J de g T 1Y-ﬁilling and
the tubing nmust be disconnected fromthe bottomhole assenbly to
facilitate fishing, jEGROSBRERRENGETORELATEBNSPPLICAIIONS7001 13 August
2004 en app 'Oggtiﬁ)cn ]:%f a torque on the tubular nenbers is perm ssible,
traditi onal SR B I on neans such as threaded connections are

frequently accept ablSrATOVMEWT REGARDINGFFIOERANT N SPONSOREDY such as coi | ed
tubing, a torque can not beﬁ%i ed to disconnect the tubing fromthe

drilling apparatus, and an ARCHQOR BEMELPPMERTs nmust be utilized.
Pre-installation 5 of an axial rel ease device between the tubing and the
bottom hol e dNio{AFIP]&ag%_serrbly can provide a neans to disconnéct tubular
menbers downhol e and when di sconnecti on becones necessary. A variety of
axi al0 di sconnect devi ces have Fiigkld GRVHEIN&ENTIONIse downhol e, some of

whi ch use hydraulic or electrical lines that extend fromthe surface to

actuate a pi STBE pABéht GAksRon Matds E&HeBATG0 AOREI SHRhe HDBGEs F88LE I Ae/e Iald U S
mec

Patent No. 5,323,853 includes redundant releasin ani sns dependi ng

al t er nat Mgy fon discennseting Grbalar i merabers [devnholeasuchcasu doti oramyfle, adigiosterting The

addi ti ongh.: ). J i nsi . || .bare that, are required to
actuat e ?J%}Ag %@@iace Ogefe%lgtsdﬁﬂem% éssg%?ﬁaiﬁt&ég@e %‘?entp’gg?q%ﬂﬁl Ge WFPE'CF‘?C(?WE’FO
fluid flsuwidduringgionmholeldridlirig dgergionnelmaid particul A0 tHeeiredetmvaitiok e kehease
devi depends for, actyation on ditl:ectin fluid flow so 15 as to create

backipr esSEFEneH g delgasgideyigs, of the Gall Sarieygising apdlowdopll peitie densiy one
A . _ \ .
such 1 el eASEmARENAMMAE Hia:aamﬂtﬁ%%ﬁﬁﬁérﬁ% %g&#ﬂﬁat aR ﬁﬁg@@&pg@@eﬁge d

backpressure created by flow throug evice, or |
t he use @illipgifluid into prietssaliroe upinatlin skppeswelly@ore fo ¢ripegalend acuate nthé hdedsé r st

node, ba re re created by.flow through a.restrictor abov hi ftabl e
sl eeve o@%?ccep s BB °Hg’r1§’_ptrhi3 RESEY lﬂ’be\?go’f Friates 19 S@W%&Wa@%ﬂé!ao@aﬁl' _
assenbl ydraptrelease Uedich dsdadify b shiphble Balt sbve THOILE iR llati BERMHEoRMI WRER 1 N
a second passage overcones a shear pin, causing a piston to nove and

rel se Bowsan epatinpendier thedaleljprereleasadevidediagbeangetuptsdet her.  If flow is
prevented, pressure build } ses the piston to nove
ARG N BE O T REANR LY

against the shifting sleeve t he spring and
sel ectivel y nineeatihglysthediilting of oil and gas wells is no longer a matter of drilling a vertically

straight bore hole from the surface to the desired hydrocarbon zone. Rather, technology and

techniques such as directional drilling have been developed to drill lateral or sometimes

25  upwardly sloping well bores. It is often not economically feasible during such drilling
operations to withdraw the drilling apparatus to add another discrete length of jointed drill pipe
when necessary. Therefore, tools and methods have been developed for drilling bore holes
using coiled tubing, which is a single length of continuous, unjointed tubing spooled onto a reel
for storage in sufficient quantities to exceed the maximum length of the bore hole.

30 In well drilling applications, many circumstances can arise in which it is desirable to
disconnect the tubing from the bottom hole assembly, such as, for example, when a bottom hole
assembly gets stuck during drilling and the tubing must be disconnected from the bottom hole

assembly to facilitate fishing, jarring, or other operations.



t hrough "t¥m-17081 ot assenbly. A di sadvantage of this devicd3ifsiguhd@04al i gni ng
the sl eeve properly 25 to engage the top of the J-slot assenbly is

cunber sone, requiring that pressure be created and renoved by turning
punps on and off fromthe surface. Still another conventional release

devi ce dependwHear a%ﬁfbatﬁini 8f 0 RricORRI e AbRAH Imdneds 3 pYBhiksible O biRBnal
surface, sealing a flow passage, and buil ding up pressure behind the ball
t o causedisgorgeeiiosmenansisueh asChecadert porngstiond arspfreqicrtls eccdpiuble e Hosverers ovliehed

oi ston i eREas e i el % o7 ta g, MHE et BESorlie kP ORaE,

screws. Aohatht drilingrappieds,idat @n tkial Weddnnédtdmnbdafs Skt ROQilE6d. SPRLinwhidtiohhe
upper_. end of the piston and bl ock the fl ow passage, thereby creating

pr essur eCbi &igrdplgrssidevee betweemnihs tumngard the bettam bele sillingrssemiie cahpravide
screws. T n C L.gn: £t into

annul ar gpglgé\}gsfyc;ﬁisf ﬁ@\éﬁ@aﬂ%%@%%?fge%&%gkng C %sv?ﬂez&ill géﬁ%ﬁaétioﬁeg%cﬁmeﬁg to
be 2 139%feck7@01 13 August 2004 di sconnected fromthe drilling apparatus. A
di sadvant age this device is th‘?t .t he operator pul | back or agitate

f
the device to“cHiEH ?fﬂaé“@lé@ﬁgmﬁfcﬂ JfFes e bese C@W@Bﬂn‘%ﬁ}%ﬁ%ﬂm spaefof t o

do so. Agyhight - ' j ' ' .
S 526, 800 andRC Iy Rlc dHeRRulcel RS Ml S RPOR HERETED Rihohich pstoR S Blush?

and 1bcketkleasgeOnesuchylevige deschibatind].S. Raterit dict 323853 rludbatedopiznbteasinge

| at ch bl -a pilot,piston,. and a.lock-.out. mechani sSmoperated . b
novenent &gg}%@ﬁ%quep%qd"gq %{e vely OB SPsTdiygrautic og el&?tgﬁajé]atugmrbof SRes Fhﬁnd
seats Wi hddifidiel BhdsQind cblES AM thAdEShE el HRrOTHABEE rauitel tEhaMt Blis dlfide 1civent
to overcqne, shear pins, thereby allowing the pilot piston to axially shift

downwar dthedispdyasiage of crepiéngnn ohistrpgtionde flpidl fhoys dering nosekl drilling opamsismani sm
such that the ' -axh al ct. t.he..l at;c | ocks
o thereby | ARGEEL o B R, FXGEONIAMENS fob alfiddhn JilSALR HAN RLESHT
t he Hal | agoapeatabickpieshiay end estadtaln pdoranUs) @Pateny No. H7HEL9T Yeesbef ond Rkkase

devi ces. mely,,. selective rather than i nadvertent separation i s ensured
because I#H@se B%’S}rlaaﬁl%? tﬁgﬁiéﬁpﬁq‘%pt%é agfgpton of GItEfHet%?vé‘F‘F obSpekPrasyeteaiel bre
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hydraulic cables or electrical es to actuat ease nechdnisf and
t here ari® the devivbeds dlreefirs inpdeebackpregnire erratedshy fowehmngh aamrsteiotor ahave a
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the drilling fluid density such that it drops

pin, causing a piston to move and release dogs that lock two segments of the device together.

If flow is prevented, pressure buildup in the second passage causes the piston to move against

the shifting sleeve to overcome the force of the spring and selectively move the sleeve

through the J-slot assembly. A disadvantage of this device is that aligning the sleeve properly

25  to engage the top of the J-slot assembly is cumbersome, requiring that pressure be created and
removed by turning pumps on and off from the surface.

Still another conventional release device depends for actuation on dropping a ball into a

well from the surface, sealing a flow passage, and building up pressure behind the ball to cause

a disconnection. One such ball-drop release device is described in U.S. Patent No. 5,419,399

30 and includes a housing with a slideable piston disposed within and releasably connected to the

housing by shear screws. A ball js dropped into the well from the surface to seat with the upper

end of the piston and block the flow passage, thereby creating pressure on a mandrel of the

piston sufficient to overcome the shear screws. The mandrel moves downward such that keys

align to fit into annular grooves on the mandrel to disengage notches, allowing the tubing to be
2



20 down fi%mieldghl the drilling fluid in a vertical well bord3thagishd@ldand seat
on the ball sleeve, thereby sealing the flow passage. Wen the well bore
is not vertical, it is difficult to dependably |and and seat the ball on
the ball sleeve, especially when the ball nust clinb up a chanfer in a

reduced diseompibered $o@1 Herdriling epgatidie Abaikidvah@gy 6f s 8edidd BRI @ht @b opeuRRdl ¥
sloped well bore., 25 Additionally, prior ball-drop rel ease deviceS prevent

cont i nueBUs; il bagk op agigrte theidevicado causeths kelis tsudiiap tife tregrooeesahodd thdyefail

rel ease ppgh@nismis actuated, and these devices are not designed to
effectively resist drilling notor backup torque necessary to prevent the
rel ease mechaniiathef bafhdr@r kélage Wevice & hdesevieit int eS. dPdiddii NE, BBLO8SE Sand

i nstal |l ed ar the rel ease device, The present_ invention overcones the

def i Al enticlEebin yRer grd e hpusingtpseuabisheRTeREN darlkodoateer v ntsh bistics he
follow n At | § ) . L'y . te the
ol at | ver SSAREPISEh PR oplolEs HELAE DBRCS it sioh 308 5 o Sy kR8fir Bn BFU R
flow of bhmovemenswif thy miot pisiong Ansedling baikis dvipped o therwelli mddess withelkk gifot

d_angt her is_descrihed | Lt Qs | ded to nean that
GrPEL i noPiin I Rt § RESRE BisRak mebdiBiiue cuemamRaht BaRoltereRy eYoRig e
2004 f 1 opiigigpibtth Qb GRidllyesHif WRAvnHRARR O NEBemehh 8 thd @ﬁétepi%ﬂ %iéasers & WPyl ©

used to identity the relative position of conponénts in the release device
wi t L0 hemggipaisne siehdhaiihe slotedgistopostands awidlly kostract the ddieh blobksgndatherebire

| ower cogg%ﬁ | tioned closer to the bottom hole assenbly.
SUMVARY %‘Wﬁh’é poruglsngg‘t I nvention features a nethod for

di sconnect i ngReéledi! dewvice® oD €iesbaALWOP OlafietyHile AcViRhll adhmthgdsNBref BHRATHARY CE
conprising a housing_having upper and | ower separable parts. |In daccordance

with a fieFete SEpest %ﬁaln%lﬁese&rc ¥ pather ihaminadverienh senaration s endutksldbesavisyvthe e
for rel egaahby, %Hﬁfé' o NERE r ot ubykar nmepber

conprising, a mﬁﬁbu arbﬂ%ll}%ﬁﬁ%wﬁg\%ﬁe&oan up%heeﬁlgﬁg%ﬁ%l%gmb%ﬂt hﬂé}ﬁrg UC P SRR
housliSng 1squirgmentee thouslditipnalh dyidraglia dablesi ag ebotrizat Hiketdor acightef e tdi€ise
passage of .fluid & retainer sli dablgjirdi sBosed wi thin the | ower housing

part, t hEeehapism, and thetf 41¢,00 cCupbgrsgmeAlieomept IS AUERSREES her et hr ough for  t he
passage of f|Hbflever sciiveMRMAPBAINESp Blc8RS@Rk s dhid Xih 1ihﬁ'ﬁti&iépe*fhé‘ﬁéfééésé'9 to

the lower ~housing, and second connectors releasably maintaining t
r et ai nerballnis gypirallt oy shitecoforiagtuating eheletss devicaiinerveptieilg tisposdiewekkbease of

e RIS SO A0 S5 R BT e Lo

to 20 down through the drilling fluid in a vertical well bore to land and seat on the ball sleeve,
thereby sealing the flow passage. When the well bore is not vertical, it is difficult to
dependably land and seat the ball on the ball sleeve, especially when the ball must climb up a
chamfer in a reduced diameter section to reach the ball sleeve in a lateral or upwardly sloped
well bore.

25 Additionally, prior ball-drop release devices prevent continued circulation of drilling
fluid through the device after the release mechanism is actuated, and these devices are not
designed to effectively resist drilling motor backup torque necessary to prevent the release

- mechanism from locking up in the event the drilling motor is installed near the release device.
The present invention overcomes the deficiencies of the prior art.
30 NOMENCLATURE
During the course of the following description, the terms "upper" and "lower” are used to
denote the relative position of certain components with respect to the direction of flow of the
incomipg drilling mud. Thus, where a term is described as upper and another is described as

lower, it is intended to mean that drilling mud flows first through the upper component before
3



the resulting pressure of the fluid on the retainer, noves fromthe first
position to a second position, in which the retainer does not prevent the
rel ease of the first connectors. In accordance with a second asp&gt Ofod he
present invention, there is provided a device for releasably connécting

one tubular. nmenber . t not her tubul nber, .c rising, a ,tubul ar

noust ng. Hay i Hameidfe PV ommgngils Ehumdbee abddmia gerers e sard to Riatir i ng
havi ng ardiinel Pt Bf LHRDBAH:Y U thd RlledsBRIPRISHIE tRE ubpat Sbmpbrichisabdifg
slidably disposed wthin the housing bore, the retainer having a sealable
r et ai ner pesifianed glosesttn theyhing end thedowpmersepnsents beingipdsitisnedsloseniorthe betasn

rel easabh&eggsfﬁlﬁépg t he upper housing to the I ower housing, and second
connect or S ol &4 ably maintaining the retainer in a first position in

whi ch the retainer prevent sSSUMBMARYOFTHE INVENTION connectors, wherein
the retainer,_upon the sealing of the retainer bore to block the passage

of fluid ther EdhPESEH ImERHOR feafreyd psthaddor diseonngeling: hgapmembes«loymbelee

fluid on ' : Lk i A i.tion,
" \whi oh TS VB rel B Rk LA d gl Bleraig o SOpfbIdianks PO
further i ncl Iacagrdancephitly @ firshagpertoof ttip/prpsent iweionhiberklisprovided e rdgaige fdre

r et ai ner, AP ns)| roxi I . t he
Geni 1y SFEARItY HofBof onBRiahfir sinf & R dekoP HEH, HEh K, SMTNiAE =

i nvent i orubullue tieusisg frawingden uvppeehoosng fpart amd aawater yhomemgepdrt, nihe dromsing

t ubul ar nber to another .tubul ar er conprd sk n a tubu ousi ng
havi ng af@Upget I’ﬂ%ﬁh‘é& h&reptgpgeﬁgﬂaglh%g{%g PAFHES {Bﬁéi%‘;rﬁg?et?ﬂgr a?‘fi‘?ﬁé{ Hljp i ng
a_housi ngyittin ¢hd loevee hbusitg PaftOthetroRineahaaag aodcafabld @iaier etaiheRithdhilad y 4
13 August, 2004 dis gﬁ]@j twithi n the h?usi nig’hag_?r,e, he ret SI ner havjng a

scal abl e thePajsags Og -t1H8r AIeBtagh relfasably s e stRg PBEr PV 19 the fower
connect ohpusih earPRIcHnadfcbhitédigs lrBRasHIE hndi'ﬁ%ﬁﬁﬁﬂ?tﬁeore&ﬁ'ﬁeﬂ 1AV First HRMHoRGn and
second connectors releasably maintaining the retainer in a first position

in  whi chvhiplthegetaings proyerts dha wlaaseok the diagscoprectors, wharein the Fatzineroppon the
wherein : ' : t [ : | o] he
passage SPEPIEOIIeemindy BBk b blodktl kel of FRil Bick MRSugho bR P rRORk o e
of the fIthg resohingipressurcatfitbe fluidoe thef retamerhmofves frompbes ifirst position 4o 8 sewmd
osition, . ' . r |.har I f the first
(F:) onnect oS ,glﬁgﬁgh%\t/\lﬂé}?gqer{g{aﬁ{ee??85\%&%%’5%%%6%1%%? tégﬁ%ﬁ%tgﬁi“%"%ﬁ-ensi on and
t he upper houhi ango:idamdmdiﬂsaaeconé(ameﬂf maqbreshmti?vmdeﬂl,\tbaetimouidp@a device
extension._ ln accordance.wth fourt spect t resent invention,
Chere.i o 1o i Rag Y oRAa itk RohB mePer S fretise (PEIRL S ice: SR st 2
tubul ar nEvder Bosking havihg SORPHES hbgsing FRrSERPA Biver HoR¥ing P, atht Wbk

housi ng havi n r and | ower haqusin arts
g havfngga Hglﬁ)s?ng ore therethrough ?or t e%assage of fluid, a retainer slidably disposed

within the housing bore, the retainer having a sealable retainer bore therethrough for the
passage of fluid, first connectors releasably affixing the upper housing to the lower
housing, and second connectors releasably maintaining the retainer in a first position in
which the retainer prevents the release of the first connectors, wherein the retainer, upon the
sealing of the retainer bore to block the passage of fluid therethrough, and in response to
the resulting pressure of the fluid on the retainer, moves from the first position to a second
position, in which the retainer does not prevent the release of the first connectors, further
including a sphere that is movable with the fluid to engage the retainer, and wherein the
sphere has a density approximately equal to the density of the fluid.

In accordance with a third aspect of the present invention, there is provided a device
for releasably connecting one tubular member to another tubular member,
comprising, a tubular housing having an upper housing part and a lower housing part, the
housing having a housing bore therethrough for the passage of fluid, a retainer stidably

4



rel easably connected together and having a path for fluid flow

t her et hrough, connecting the upper housing to the |ower housing with at

| east one rel easabl e connector, providing within the |ower hoysisp iADGhs a
shiftable ret ai ner having a seal abl e bore therethr ough, maintai n| ng t

ret ai ner 0 on.in et ai ner reven S e of the
"ol ono e dishofid il BR308 hore, b Fba G b A Fﬁ?tam%aﬁrgéherﬁ?ﬂwahn
the shif tfabtie pataerd flueddlist dvahedtbs reteat bffixiny théappbsr hgidd @Wheflowéi d

t hrough the seal abl e ore and al ressure to build behind the
ret ai ner NAVFINE. pRd secondrqonpecips e a\é\%lf tma"tl‘ﬁgﬂ%%\ fhe rotpimery ig; 3 g POsHIoR 18

second paghich Mk fefhit¥pipsdlehRehé ?et@als@ 8f th@(m daﬁhed%@\/@ﬂéreﬁﬂﬁe rétﬁh@@%goﬁ’thet he

rel easabl e connector. "I n accordance wt aspect of

i nvent i orsealingplethegeigingy ibaeattozblae tb@cpasmﬁ qf élm@ therethsoyghe eadiie mseonse to
di sconnegj, }é’gﬂgh%ﬁs‘h rSEFIE 7Ry ¢ QWO LeBain &0 %E%? ﬁBﬁhtIt)lE girﬁgfogﬁlop% a seeond

providing a ouslI ng haV| ng upper ahd | ower parts releasably
connect egosthigas fre whachd thaarﬂtmgeradqmtnotfprevefnlt uhel rélease athidue ﬁﬂst oomytectors, and

connect | ower .housi n i th _at .|l east
ol easabl e HRRGHer BRHILRel st A upBU ORI M teothelh poiiEh il e
retai ner rbeesserbernl thetaleadil & thenppdrtmtem]bhpugh mai ntai ning the retainer

f t t whi ch. t t | ease of, the rel egs bIe
Connect of - andf BEHRNeSIER o UEE: HUEHebE Fi BTeReRI LR VIEER I8 FEOCRRS Babl o
retainer zﬁétﬁbd f@mﬁn% ReidoRedsutCiedisdna¥@tive tibSlaf hidees ddwrithld, Wolkaidghe

seal abl e pbore and alTows fluid pressure to build behind the retainer until
it is sufth® SlePRtoh Praviding tahéutﬁﬂalf foBpiag, BRungerPPsnnd dowes chersieg inaren in

whi ch th%efe%%ﬁil?%onﬂ@& 'ﬂéﬁetﬁ% QME %Evﬁl?eahgﬁh%lsﬂuﬂf 6N EnERIE Ic nnectin

connector, wher&in the oW o structe s a density approxi ely equal to
the densithe wgpert heusingite, tis igweudessing0eith rat alvesir @anc@lwsahleacsmnemmr

aspect of Bﬁﬁlﬂ%{ IR hOUGREE %um%]ggéaﬁt 2 shifd el felaifer ﬂﬁ%'ﬁ&d TR Bre

fluid préssure I'sconnect” two ers ownho conprirsing the
st eps of theprcthvoughngmntamlmg tre i'awﬂemgl ha‘izcstngommmenn avtdch ohee rethimes iprgyentsar t s

r el easabl conn t oget her path for fluid flow

{her ot nr HISHEE OEBTElsrai PrineB et ato s 0w sttt MiosSetesment itk
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shifta reta a Sea or t erethrou al ning tne
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the shiftable retainer such that the obstructer prevents the flow of fluid
release of the releasable connector.

In accordance with a fifth aspect of the present invention, there is provided a method
for using fluid pressure to disconnect two tubular members downhole, comprising the steps
of, providing a tubular housing having upper and lower housing parts releasably
connected together and having a path for fluid flow therethrough, connecting the upper
housing to the lower housing with at least one releasable connector, providing within
the tubular housing a shiftable retainer having a sealable bore therethrough, maintaining
the retainer in a first position in which the retainer prevents release of the releasable
connector, and pumping a flow obstructer into engagement with the shiftable retainer such
that the obstructer prevents the flow of fluid through the sealable bore and allows fluid
pressure to build behind the retainer until it is sufficient to shift the shiftable retainer
into a second position in which the retainer does not prevent the release of the releasable
connector, wherein the flow obstructer has a density approximately equal to the density of
the fluid.



t hrough the seal able bore and allows fluid pressure to build behind the
retainer until it is sufficient to shift the shiftable retainer into a
second position in which the retainer does not prevent the rehggﬁﬁﬂg&mthe
rel easabl e connector, wherein the first step of the nmethod conprises

fitting an extension end of the.l ower h ing into a recess end in.the
upper housi n!f Apepr %&Wﬁh@es\ﬁhﬁ ﬁSpché)géﬁ? rﬁ%@ﬁ{e&?"e&{lo‘?’h Bt égsBIEﬂw&e% a

i nvent i omethd@rier ivsipg qhiidefraasuleyd Gsdoinecelt@dsaftart atrgbdisndowiBole,

t ubul ar nenber, to anot he tubgl ar mepher conpri sing, a tubular housing
havi ng aRCHpPERS ﬁ*&f‘u%tﬁwgof%&r@‘“ HiE & tHBWEF DRBEERAVIRE DPPehand [ReT heuHiagi ng
a bore tPenet RIQKENY ondddedP a2t £l hhvihg a HalPF8S i FRPNBEtROSHE
upper housing to thé | ower housing and preventing relative rotation between
t he uppefortegtingother unpers hausipar tos the lpwenihousing witblay ldastposedelgasatila t he
housi ng, t.al : g retal oL e : : ugh o il r st
connect o psle Soiflinf WHIA B (F6RaP Aelsing FIRRRLRCIRIThAEE X Khatlt
housi ng, bewrec thedethiongh,.c tengaihomg ittt eeater yinnai fitshipositignt ine whidhaitie retamea

first position n. Wi he lner. prevents.the releasg of the first

connect oPevel] Kled, B ah el orRkBUr iR °F T ird oMl tone

\r/\ﬁt ai ner elﬁgugameht)wﬁth&he hiﬁfablﬁ lfetzm\nt.r@hcﬁ kl%&t dtkl]e bhstaiegr plrh?nltﬁth%i ﬂlﬁzlrr ofdhued .
erein e r.etainer on the sealjng of the retainer re to block. .the

Pnssage DO ereplet it apf SIGHA Hut pEspuR o bitd bRENINBE SoRMeBEAhi i i o

on the geffRicheto shivige shiffdblé Ftafnef S inthASIebbMD pbsitich AERRIH (ROFAih&@ Tt des

whi ch the retainer does not prevent the release of the first connectors,

wher eupoR°k W@V_%Fﬁﬁbﬁ Tﬁ'@@@i ?fgthﬁe"@kﬁ%@l% eprnesiorewherenthentrst stgerofibagneodt he
ObStruCt ghmBAsGtifls SRNSHENSIGH B E TRE EherAiRing syht% Creledsidd/in e dfifr g

drilling flurd, the retainer inc ing a plura ports for cir

fluid thessdagir ough when the retainer is in the second position, and the

| ower housi ngy.d ' i . £ ghi o
accordance w %chéﬁ?%nggtvﬁ&a% gg{gﬁn@%% Qﬁi&g 0%?%% %%%nl\gg%r?}oéh?ﬂgtrggsf éPOSJSIdCd d

pr ovi deddeviceder aeldasablyetcramabhy amentigal ammennteert tobahcthermtutadar roemlbbet her

t ubul ar nenber. (0] IL.sin t.ubul ar _hopsi ng hayin n_upper . housi part
and a | oWPPRONEEOplar Bodsihg Raving en Appst houias Pt and adowet omsing witdiag
bor e t heheishigotghng arbdrbehdrathsagh fot tihd pastagaof Gurd, Remhesls fakloynedding ks ed
wi thin the I%\ger_ housi gpaét’ .the retal ner heil%j ng a,segl abl e retai ner bore
t her et hr BRRSH Togs0g i Hs-iDuRg boising groveRiing reldivRdeiation beleeen shibvgpea Rt xi ng
the uppelow@shsltg tpbl_‘?s,tah%;di%ﬂidbﬂ?&iiﬁﬁmg@%thﬁ?%%&%?ﬁﬁst REdnéreARagaR! ¥
mai ntai ning the retainer in a firs position in which the retainer

pr event sSqafpble aptaier bere theecthmopgh, Gishserresias fon eglegsablyeonnecting the upper

housing to the lower housing, second connectors for releasably maintaining the retainer in a

-

first position in which the retainer prevents the release of the first connectors, an obstructer
capable of moving with the fluid to engage the retainer so as to prevent the flow of fluid
through the retainer bore, wherein the retainer, upon the sealing of the retainer bore to block
the passage of fluid therethrough, and in response to the pressure of the fluid on the
retainer, moves from the first position to a second position in which the retainer does not
prevent the release of the first connectors, whereupon the upper housing becomes separable
from the lower housing, the obstructer having a density approximately equal to the density
of the drilling fluid, the retainer including a plurality of ports for circulating fluid
therethrough when the retainer is in the second position, and the lower housing including an
end adapted for engaging a fishing tool.

In accordance with an eighth aspect of the present invention, there is provided a
device for releasably connecting one tubular member to another tubular member,

comprising, a tubular housing having an upper housing part and a lower housing part, the
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retainer, upon the sealing of the retainer bore to bl ock the passage of
fluid therethrough, and in response to the resulting pressure of the fluid
on the retainer, noves fromthe first position to a second poqgkhggamhn
whi ch the retainer does not prevent the release of the first connéctors,

and wherein.the retainer.is,ported._suc hat fluid fl through the

o al mer Boling Balife . AGisine’ bRE (bERuTAGh FE e nafisea oy ootk Sidgly |
the ret atiiRposcdongthire 1Bt Newaeabadng | phr@nthex@bahe BivAASl ARBiIaBlE fRend BeRN!
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housi ng Rafife 1B8Sr Rolidifi® tan8 Wy Eﬂrﬂlgct%rssfe@&@%ﬁb‘?f%iﬁﬁ‘ iRg tl?é‘f%tﬁnéxeﬁlo%?irtﬁﬂg

adapted to be connected to a bottom hol e asse ne"first ends
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upper and | OWR a@xtphiie eRBbdifneRY oSAE PreseRGhPMBioR thE REHGhouSHE Phttdhat ArERMIN
t he upper haqusing part and the | ower housing extension. The “ball sleeve

retai ns [68@ KTHENK @ flepprsvEcass and & secand and exispiedig be wprnscted thavelbiubing, sthileng
an . % . .
ext ensi ofnd gfer peﬁi%gpa% 8} a HiRFRAS ?&nhiy?% %gf‘egp@c? EkteMPLAG, seégﬁ@énq?&{aﬁged

form ng interna assages of var aneter extend throug
upper hotebagonrsetiefl tash bettam haledisseovdy. Thedurstiands ofthe mppadriand lavee hpesisgpretsof

et s st o aapea! SR R Rof i, drid R HGnd 6 8y IR sROREEN o, o

act uat ed thouphes dmasagt At lseidt fulst sadst cametth endehined spliads eligesaiditepmiedehitalyng

both to be retri.eved. To actuate.the .ball-drop rel ease.device, a ball .is
dr opped ARBOiHONGhqus e et 6L PHhiB SomRpoRtinG BEporss diRoNe PRy o
t hrough tWigirt (e upgerdiddsihifeoei@hA ishiftable Sk slegvedeih SlensHPRIirdf S Shriskdundhe
extension to engage gnd seat . wth the upper. end of the  ball sleeve. The

bal | is PHPPEERGIT P56 18 rlisnosgl ReBiE dVityn HAG dower bAYsing exison: it tey
equal  t @ohkiRtedenRl fo¥kéd pﬁeh’éle%t %&osiitﬂﬁl, ftﬂlé’%ﬁbe? BRA 1&Pat hélfsiémfé %&@elbgeégmncy

in the driIIingfde_and can erefore be punped into i connection
wi t h t he 2pdithe Balkbgigeveciy dgldrineplageneelafive Ito Isaideuripsr anchiasyes| hopsing parts by yshear

sl oped. o d@ﬂ% | : ' Ral 5b
13 Augus%%&%&??% %)aass g%%ta ﬁlr?g%d%ﬁ ﬁ@uggg %)Ql‘s? e‘g{\;lg 1‘?‘&%@%@% %gtﬁhg%?'e@l gur e
bui | ds béhll redeevheretairs| loskivgvieeyasmoveable in radial openings within the lower housing

extension that lock against recesses in the upper housing. Axial bores forming internal flow

—=n

passages of varying diameter extend through the upper housing, ball sleeve, and lower
housing, permitting the passage of fluid through the release device.

In the event the bottom hole assembly gets stuck during drilling operations, the ball-drop
release device may be actuated to disconnect the tubing from the bottom hole assembly
allowing both to be retrieved. To actuate the ball-drop release device, a ball is dropped into the
well from the surface and pumped with the drilling fluid through the tubing and through the
release device upper housing into the extension to engage and seat with the upper end of the
ball sleeve. The ball is preferably hollow and engineered to have a density approximately equal
to the density of the drilling fluid such that it has zero buoyancy in the drilling fluid and can
therefore be pumped into seated connection with the ball sleeve even when the well bore is
lateral or upwardly sloped. Once the ball engages and seats on the ball sleeve, the internal
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drilling fluid is punped into the well. As pressure continues to build, an
I ncreasing force is exerted against the shear screws until the force is
sufficient to shear them During this operation, the nachlned1§ghbg§aypn
t he | ower housing extensi on coupled with the correspondlng grooves in

upper ho rece t I St dr|II|n not or .b
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e tachad to tRubfkefc SRBERR neel horlHEL TR pber INShg' P Situdlta i e
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recircul ati.on por t and into the bottom hole asserrb to aid jn retrjeval.
Thus, t hEtYEde Wéﬁf%ﬁpceeﬁgﬁm the EBPRSI ARGt IPYAT Beusingstis seaargthand the

advant ag . S.
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ot or ot ngpenon gt SR BirshGeReg R b fyS Tou - T5mkl, i ColfpnecX Kiing 1061 ¥

having a mill and grapple is lowered mto the well to receive and attach to an exposed fishing

neck portion of the lower housing extension. Adequate clearance must be provided for the
fishing tool to grapple the fishing neck portion and retrieve the lower housing and bottom hole
assembly if necessary. Once the fishing tool is attached to the lower housing extension, flow
can be resumed through the fishing tool, into the lower housing extension, through the ball
sleeve recirculation ports and into the bottom hole assembly to aid in retrieval,

Thus, the present invention comprises a combination of features and advantages that
enable it to overcome various problems of prior devices. The characteristics described above, as
well as other features, will be readily apparent to those skilled in the art upon reading the
following detailed description of the preferred embodiments of the invention, and by referring to

the accompanying drawings.
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BRI EF DESCRI PTI ON OF THE DRAW NGS For a nore detail ed description of the

preferred enbodi nent of the present invention, reference will now be nade
to the acconpanyi ng drawi ngs, wherein: Figure |l is a schenaticlyiﬁwt954a
| ateral well drilling operation using a drilling apparatus in MﬁICR t%e

present invention may be installed; 5d 1391-17001 13 August 2004 Figure 2
is an enlarged view of the bottom hole assenbly shown in Figure 1 wth the

bal | -drop rel ease devi cBRAEFMINESCREPEION W EAE DRAWERNGSD near the top of

the assenbly; Figure 3 is a cross-sectional view of a preferred enbodi ment
of the presenfFobamoredetpiled d¢serpteondeithe greigmed ¢mbodimprtrofdberpresent tisvention,

di sconne tion: igure 4A | ross-seetional view of the
ba||-dro%*%%ﬁ%§§£58§@Fg§mgﬁgﬁFgﬁ%§m§§Y@ﬁﬁ%me%%v@%fﬂbnents di sposed in a
connect ed andFigaekeR apckematicadse 0P Bidralovel0dtllfopativalusiigial drilivgs apparatus
operationps;, Figure 4B.is g cross-sectional view of the ball-drop rel ease
devi ce o ehigh QﬁﬂﬂWqW¢¥@nn@8§EHﬁ S in an actuation position and with
the release ball in place; 10 Figure 4Cis a cross-sectional view of the
bal | -drop rel ease device of Figure 3 with its conponents in the rel eased
posi tion. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT The present
invention relates to a rel ease device and nethod for disconnecting tubular
menbers downhol e. The rel ease device is typically actuated in the event the
bottom hole 15 assenbly becones stuck during drilling operations, but may
al so be actuated for other purposes at the option of the operator. The
present invention is susceptible to enbodinents of different fornms. The
drawi ngs described in detail herein illustrate a specific enbodi ment of the
present invention, however the disclosure should be understood to
exenplify the principles of the present invention and not limt the
invention to the enbodi nent illustrated and descri bed herein. 20 Referring
initially to Figure 1, a well drilling operation in which the present
invention may be used includes a coiled tubing system 100 and a bottom
hol e assenbly 200. Coiled tubing system 100 includes a power supply 110, a
surface processor 120, and a coiled tubing spool 130. An injector head
unit 140 feeds and directs coiled tubing 150 fromthe spool 130 into the
wel | 160. Al though the coiled tubing 150 is preferably conposite coiled
tubing, it should be 25 appreciated that the present invention is not
limted to use with conposite coiled tubing and nmay
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be used W%h780kel coiled tubing or with standard drill pilpdugBd2®m hol e
drilling assenbly 200 is shown attached to the | ower end of conposite

coil ed tubing 150 and extending into a lateral or horizontal borehole 170.
Thi s enbodi ment is described for explanatory purposes and the present

i nvention is Higurd 21 sreenlbrgedisizwi of theéopantlotdhREmbly shewh dh Fedues eavitd the
bei ng ap he present (i nventjon nmay be used to di sconnect

by e -
t ubul ar rHEpde ¥eeof the DR (el locasecenesr thedapfithasserablyr o Fi gure 2,
bott om hol e agg@RbS Ys 2Qss-REEDLRAIAREY o AChEARRd %m%ﬁﬂib‘letng bg ﬂ-ééng'eseﬁg bélﬁcgrlg})g\ggr

end nounted on a drive shaft 220, which s connecte ring pa
whi ch i tel¢ase device witnitenajedcanmpanests inda digcdnnedte@dd@itioBl | di ng tool 240 is

connected to @, steeri.ng assenhly,6.1391-170 13 August , 2004 250 and a
drilling tr ac? {%u“?% B %P@é%‘f‘iquméﬁé JEYHP th?éél?éf%’f r@ﬁ_ﬁﬁ ‘ieviqchf&y@ge dnWwith its
el ect r onkemp@hisspod&Dina \CoitkcRdNGRI 10Bkdd PrelSREQL d%ﬂioﬁecﬂﬁ&gg @@@%@nge

i nclinoneter and magnetoneter. Bottom hole assenbly 200 nma
an ori enPEi¥@Spackage 280, as well as other sensors 290 and downhol e

control devic 8 h those kno i art. 5 Ball-drop rel ease
devi ce 300 i s?%onni%?%%c@e -a%géﬁnag&e%\é\ﬁl?g{%@ﬁ%g%ﬁﬁa? é?}’écea‘?fg‘é‘%tﬁg wih its g
20 that eothpondsits iard ffuasivh hagtonldhdolit@k keldRO balliagiRet t om hol e assenbly 200
and pall- drop, rel ease device 300 naybe used with any type of work string

20 stth as st BighrecHr 1y croghsastional viswpekihe dalbdronelaashievicel 0 igar dwith lits
pi pe. Itcﬁﬂﬁgﬁlel%slaﬁhgpaéﬁgdﬁé&ﬁ that the bottomhole assembly 200 may

I ncl ude ot her conponents a the order of the conponents may vary. The 10

t ool s maki ng uPERNAIDEDIRESCRIRTIGN ©OHTHRPREPERRED EMBEIAMENRY on t he
drilling syst bei ng. used and the bore hole being drilled. It should be
appr eci at ed tﬁg‘lt p‘ieﬁeélgbqvgglé‘?ﬂ relaitdRta Sirarssdqvine and; mgthed fargliseemnagting, tupular

rec : t ! . : .
parti cul gemberst@mnielee 58S 8By dRbke @Wﬁlg%ﬁla{ea HOML WCh fe Bgﬁt%{l} hole

al ternative assenblies. Referring now t ure 3, a preferre
of the prezably beeamesdiush dudhe delling bberdtiutisc butguapalssesacmtedbfoe ptheppehowgs 310,

a | ower | 3 | | sl eeve 330.. Upper,. .housi .310 ¢ I ses a
gener al I{}q}gfﬁ%&l rclgtglé glgeg%}@r' gflie Plrzg?ﬁnﬁ&Vgﬂtl%ﬁéﬁﬁgﬁqpl%%z?mg ptg ﬁﬁ%{@g@ and
an axi al fohas.eTBA Grawisgsadeberivedtin déwil AR MistdOb sPRIGERbMimBnRAIIN prgyeWhat
bel ow upger, eng 312 defines a central bore portion 352, and a thinh-walled

por t i on RUPHELBnPOYE e Jhe disclope Fhouldehy Hadergoadive exdsenlify 3Ba phincipley of thar ger
central Borarineeitinang 891 EwE ek Rigs € g Hio Il oh BERHERGE"T
uppeld end of ReferinglivitiellB®Figiivel,viavell AGBingfopeskibsi 4t wiivheth® Prdsérdinhgon
I ncl Udesm%tr b!’: %gésc{ includes a coiled tubing system 100 and a bottom hole assembly 200. Coiled
tubing system 100 includes a power supply 110, a surface processor 120, and a coiled tubing
spool 130. An injector head unit 140 feeds and directs coiled tubing 150 from the spool 130 into
the well 160. Although the coiled tubing 150 is preferably composite coiled tubing, it should be
25 appreciated that the present invention is not limited to use with composite coiled tubing and may
be used with steel coiled tubing or with standard drill pipe. Bottom hole drilling assembly 200 is
shown attached to the lower end of composite coiled tubing 150 and extending into a lateral or
horizontal borehole 170. This embodiment is described for explanatory purposes and the
present invention is not limited to use in the particular system disclosed, it being appreciated that
30  the present invention may be used to disconnect tubular members downhole in various well
plans.
Referring now to Figure 2, bottom hole assembly 200, preferably includes a drill bit 210
at the lpwer end mounted on a drive shaft 220, which is connected to a bearing pack 230, which

is in tum connected to a sliding tool 240. Sliding tool 240 is connected to a steering assembly
6



one and pI¥EEOebly a plurality of |ocking key recesses 3163 Augus#iddi4 i on, at
| east one, and preferably at |east two, set screw bores 317 extend
radially through wall 353. The wall 390 of |ower bore 354 preferably
includes a plurality of internal parallel grooves 395 extending along 25

i ts | eng2h0 bt avdeiing hactoel 270. 3SiBeriripchsesnablB 230 phetnglily Msden n 3RBrbME katdes 2
gener al | | i.ndri cal, body 360 having an upper end 321, a |lower end 322,
Fodp
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bot Sidle of - HolgTapoEld foviss o & Carevel Siweanditonesle weembly 290dpdgBok an
| ncr easesgtring 26 AR kB {ol 9 s@acPADLLIM T@f- %eﬁ%tﬂoﬂlt @dgé} Qésg{é@m 200hali-

defined by upper and |ower frustoconical shoul ders respectively.
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coaxi al | nd and..ext end bor.e 365. The. outsjde di angeter of
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correspondg tg,t hen?nsi deedi anet elfwlgf | ower bore 354@%&%&35& 50 di gg%sed

al onlf t hieosupakingur,he botgm kplecisserphly 200 wilBwsy dependinpondhg drilling systeen Heisg gned

to fit wdhiAgl v 9 f | ] Q, T ifference j.n .
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shoul derliBB&d &t usechwithpperticia B2dmoholeiasdtmdhpaid e t38%ed BX BRBh&dNREh

i ncl udes%l%&q%ai r of . pressure sealing o-ring grooves 328 just above shoul der

369 and §?aﬁ§ﬁ@kl‘?§g o-ring groove 327 near its upper end. Between
o-rin roove i [ 0 : ' 0 kngludes.
WA it T s i e

reduced-di anmeter portion d _ I ng nec I Ng heck
371 kand dviderngmprises,asumes howsing A 50, anlo$26 howsitg s aad al ledsdlcevad3Dodkppeg key

' : t _l.east t.screw b 319.. Th nb d
poar t 1 ol Bompr S e R S he® St CReing i uBkF 0 JaAdlsvies cuhe
number  &313, pabinrt 434l ke B PEHeRghrb@sh. ' £6 885l AShodd& 3ANM alddtt s&&k%ﬁég Eﬁmer

position(s) of set screw bore(s) 319 preferably corresponds to t
and 15 BBST endbHl ofelinss agenteal botsy postion 352, 9nd jal thinewalfedi pogtioradiaggot  Bwebal |

o 8 13 AALET BB Bl S B 30,
pl urZfl i tohande inalghdterdietvedenrcential doteqiortion 350rHnd IS¥E o MF4 &efing PiPAI®Rr 356
openi 9% itl?e &p?a%r gﬁ/({ (i) g\?v%r l\;\(l?r!: I354. The wall 353 of central bore portion 352 includes at least
one and preferably a plurality of locking key recesses 316. In addition, at least one, and
preferably at least two, set screw bores 317 extend radially through wall 353. The wall 390 of
lower bore 354 preferably includes a plurality of internal parallel grooves 395 extending along
25  its length between shoulder 356 and end 313.
Lower housing 320 includes a generally cylindrical body 360 having an upper end 321,
a lower end 322, and an axial bore 365 therethrough. Body 360 includes an increased-diameter
portion 361 and a middle portion 385 that define an annular shoulder 362 about the outside of
body 360. A series of parallel machined splines 450 are preferably disposed along the outside
30 of middle portion 385 and a pair of pressure sealing o-ring grooves 326 is preferably located on
the outside of middle portion 385 just above shoulder 362. Within body 360, an increased-

diameter portion of bore 365 forms an internal recess 366 defined by upper and lower

frustoconical shoulders 367, 368 respectively.



adj acent 189-1760kr end 372. 20 Figure 4A shows the ball -drdpAughtdd¥ devi ce
assenbl ed and | ocked in the pre-release position, as it would appear

during normal drilling operations. Extension 325 fits within female recess
352 of upper housing 310 and is retained therein by |ocking keys 350, which

are di sposed A redogelrdimgetdO&xtedstmkiI0ekaids cdDBallyr BomOlPer edd 30 hltPextends
t hi cknes extensign wall_ so that they extend outward therefrom and

h
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seal s 420 are disposed 30 within seal grooves sea
di sposeda nﬂrp&?élshwédgrﬁ&ﬂéﬂ@mﬁpmd 3hef updde poridgS 86§ E&K’hl&bﬁ 30f idARlepher e
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13 August 2004 Still referring to Figure 4A, machined splines
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connection,resists drilling notor hackup tor que Spl i nes are par al | el

keys for PSEPIERly &Qmeshands h@um!eﬂnanequsgwg.?fgoslg@gm fe@%éﬁe@b 16ipndoth
weaken t hanb@VBN RRHDLRY 0830 &HRF bh %Iﬂ@ \P&Hf%gg e%BJ[?&kef‘ot ﬁlgg}ﬁiﬁ%% %Bd

requiring that slots be cut |ntom e port I nes
st r alyyht pesitihadpilsettscrepr sfrex HiFl y are i nvol ute because i nvoI ute splines have

greater torqu ns.m ng c it eri action
under | oad su%ﬁﬁ erB‘ﬁ%&‘hE gﬁﬁr%ﬁ’@ﬁ?iﬁ Vﬁl%tplr%a ](¥t"‘i‘8 t‘ﬁ éﬁn:mﬂ%%m%
mot or . Bedving hie@ipper33A 37 ehdRASRE: vhd Bi7D eﬁgéc%ﬁﬁh @o% e?c&@d'e%aﬂofaﬁhé{% hn
pl ace relative to the upper and | ower housings 0 by shear screws

340 ext ePllHWHﬁ’ ofdemgifudipat seeiseriationtnerts 875 semprise eﬂfmg@@ @eTipgsighe adirsloowall

axi al X n longitudinally to formfl ow passage 500
ext endi ng(ﬁ%r?om tl%‘gé}f%gg?gend 312 of the upper housing 310 to the | ower end

322 2% the | ofigure 46 showsiha haB-Aort feidaseatitviesasdérblbd Bed fdckbdid MeRReselédis ough
the tool position, as it would appear during normal drilling operations. Extension 325 fits within female
recess 352 of upper housing 310 and is retained therein by locking keys 350, which are disposed
in opening 305. Locking keys 350 are longer than the thickness of the extension wall so that
they extend outward therefrom and engage recesses 316 in upper housing 310. Keys 350 are
25 preferably formed of metallic material and chamfered along the top and bottom edges. When
the assembly is in its pre-release position as shown, ball sleeve 330 retains keys 350 and thus
prevents upper housing 310 from disengaging from lower housing 320. O-ring pressure seals
400 and 420 seal the interface between upper housing 310 and lower housing 320 at a plurality
of locations. Specifically, seals 400 are disposed in seal grooves 326 and seals 420 are disposed
30 within seal grooves 328. Packing seal 410 is disposed in packing groove 327 near the upper
edge of extension 325 where it engages shoulder 351, and seal 410 prevents sand from packing
between extension 325 and central bore portion 352, thereby eliminating potential problems

separating upper housing 310 from lower housing 320.



Fi gure 4B3%KOMBI t he ball rel ease device in the actuation pégiugisA0fith the

rel ease ball 380 in place. Release ball 380 is preferably a holl ow
nmetallic ball that is designed to have a density approxinately equal to
the density of the drilling fluid. Wien it is desired to rel ease the

tubi ng from t Beill efeiring th Migura s ae matMn@Dlinbd 10 SRR spdNAPRAOTH BiPalobfeswel |
fromthea%rface 0 and punped with the drilling fluid through tubing 150,
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ball sle : n er 370, fluid
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ol ceve 336XUR oMY Salnes 40 ir Baalle! ket inamed tecesad Somuihaaal o6 howpinasiRérand
housi ng #2fRbyMEa LGS o -9}/\@5 e} 41. | eavi ng
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When bal fequiriagvibat 968 heows snoumidille portiopr38Sr efmase 450 shdyi b striiplt-dideakiug
keys 350_gal | anger. ret ai ned and drop by force of gravity hrough
openi ngs?’ %’%ga%g?rg RAuiehecalse HH@S'F% @’ﬁ‘\ﬁ/%%‘@e&?m TJRNuF ingxapakijity|and
typi cal | javeearsélficbrieripe Bitd@Surdiep 164t éulch tRELARRSE b a 38 GRRR ed
fromthe 30 Iovvgr ?llg%i ng 320. Fi gurg 4C shgla/sﬁa Oggﬁj%ggl(g)aan “’ZI’ S felg%e
330 it%h t#eeprblyaseierd position. Fromthis position, upper housing 310 may be

separated fro [ di_sconn t he | led  tubi 150 from
t he bottom hoﬁéﬂ gtgée@%err%ﬁjygig%P §%18en e %ﬁ%‘oggggfﬁﬁ%ﬁ%ﬁl ]flIﬂFga‘iSﬁB]g SRdthE over
housi ngsugDandliBer hsusirgs 80,1320ibgl shaay seows BAetdrdirg radtallPiheodoRehd &t Serew

t hr ough }téqI}e RP&Y hqusing 9 1 ?}1- 17001 13 August 2004 310, |ower housi ng
320, int F\Sa? Pgé%s S§ %W=aﬂ¥bﬁ RYes dpr 360-adign dengivdisellypierfoam Slpwr passage t5H6
passage ¢faidid ' I . tual 1y

di sconnect jthege%%%iﬂrllgﬁ%g(})laﬁ? ?gzmgfﬁﬂgqﬁhﬁt%§§ I éé‘gggl%r}%%gr s u°5pt%? km%si ng
310 ¥@nd hawsingg24 ¥t allevs drittingefluifitopass ieoudhohetool.her eby sheari ng out er

ortions 345 @f shear, scr 40, and, dr oppi,ng keys 350 .out .of 5 recesses
205 into the ﬁgIlr a8 Shs @\é\%aﬁ){%@a*@vﬁﬁﬁg?h%m£% pasifon, Mth the relepse ell ar e
r emoved, 380aingsiavee R éleralball i3sh ii@-gref&&my aShoHBAt meamB thil QM ti%: aes‘f#feﬁafggl $0a
h I I ousT ng 8" %3R4

grappl e and receive fishing nec 371. This allows |ower
the bot tSHFhLIRPraBatel saualio theydensity of the diiling dlwide cWhen ittipddsaedtd feleese them

t he hol | ' ' | ow into,the fishi t gol ,
thr ough 2Rk it U bRl Bile 888 Y00 BN IO aroBi Ll g Ty p e
ass@fbl yandofumpkd Withishe difillinglube tihegdh fubiag 1508 tHeMhCEpef hbRehds BB &Y into
I nvention FIOVI es.a reliable and  efficient means for rel easing tubing

froma BOEERNREMEDIRE Upps $nd YOS balleev e 836 Qnsn bell 38R engages and seats on
 upper end 370, fluid is prevented from passing through the ball sleeve 330. Fluid pressure

builds behind bg]l sleeve 330, creating an increasing force applied against shear screws 340 until

they shear, thereby allowing ball 380 and ball sleeve 330 to move into enlarged internal recess

. 25 area 366 in lower housing 320. Shear screws 340 shear only along lower portion 341, leaving
upper portion 345 in place between the upper and lower housings, 310, 320. When ball sleeve

330 moves out of its pre-release position, the locking keys 350 are no longer retained and may

drop by force of gravity through openings 305 into the release device, however, locking keys

350 will typically remain in openings 305 until the upper housing 310 is separated from the

30 lower housing 320.

Figure 4C shows ball 380 and ball sleeve 330 in the released position. From this

position, upper housing 310 may be separated from lower housing 320 to disconnect the coiled
tubing 150 from the bottom hole assembly 200. Even before separation of the upper and lower

housings 310, 320, drilling fluid may continue to flow into the well through the upper housing
9



oper at or 138¢d0@l ess of whether the bore hole is di sposed VaruigehPPos

| aterally, or sloped upwardly. The hollow rel ease ball having a density
equal to the drilling fluid can be punped wth the drilling fluid to
engage and seat on the ball sleeve in any position to actuate the rel ease

15 devi c210, Theerhousing 826 iptearmbnéccks $66)t dmdnthughadetdiretliaaish Yous 8FilinthOhe
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vel | whePEStRdhitdpelidatorly Porare ol aspsntp 208. ivaantaallydiscannestithedubing 440t er
section {mre@ebitdh foRalstentf2¥6; l%p}?ﬁhcﬂfsiﬂgcﬁo%dttnﬁng ;12? R rein%\x//?da %:O%Sth com

| Ashe
furthernﬁrOV|des a reliable and ‘erficient “means for easi ng

a bot t onh¢lel thengby khearigg aste phitions 8¢andishas safews 340 pnd>dropping Riystite devirce
or.. The inpnvolute splines on the | ower

20 ti . to.t.h AN t. )
o ueha I et MR e fobts ofeithe tonst Rovrini S 1ALt bise 150 eredemptiyue
f rom t hea dsnvehiiftl FBiAE t4d18S SBY dBWE VR tHRGuhied gﬂﬁ@gé Sndl 8L ffshﬂlg} Aaer ki ng

up. This_feature makes the device of the present ntion partic y
useful wheln Teallews lpwerghousiag 539 and thebeitomdwobrhsatmitiin @08 apwhith fttie chrmetiedn

hol e ass 1 ; t release deyice. 25 The.devi ce of_.fthe present
i nvent i o{r?lj ue{]‘tﬂ}?gr@&a}flltgggg 'orﬁ%gﬁmlr?ﬁlég’eaq‘%(qdlcﬁﬁﬁesﬁwgcﬂ?‘é'dpgt%rﬁs 118k t he
rel ease thamighnéciieulation pareyB 780 ktoakephssapdgeddipab bufbm ableRREdnfifbgposed around
the . | ower end of the ball s|eeve provide a path for drilling fluids to

flowd nto t hel®s: figinHis ween dhat dheydgvies ok thet presephinvestiaeprovidey eselishio ande

| ower h hi | I : ﬁ%k el - | ower usi.ngs

separ ab?éef.ﬁbllggtr%lﬁ%?,fﬂ?ﬁé%gﬁﬁz&dﬁp%er %Bé"?ogﬁ%gir%d&r flhlgé]%sgselgp@ ﬂ»tgﬁ%% (ffcﬁﬁ: 30

t he wel | opgredorardgashiess goft ehbthgr dipplbes hble 1sod&podad Usdrigllyf Awalrnobelohesuned
P Y3 A

t hrough the f.ishin tool, thr h.the recirculation ports and into the
bot t om HEEdLs 51#6&59”?\?{ relegpe; L%Mngé\/daqn?ﬂwml}aétfp\&hé lingfleidisaribrpmmpedf

thi s i nveith teRIdNMEIRE BerpAQNMh R SESE gm Sideve Lg'aﬁ g&rﬁiﬁd AR nlRGhE Meas@n DE

made by one skilled in the art without departin e spirit or
t eadRi ngfledicet hilbetefprentheopresanh ipeantion Uk apartiandarlyo usefelnfindilisemhecting tubelar

resent J ' |.de 1Q 1391-17001. 13 Auqust. 2004 n er of,.
8 i ffer enl#&%ég'%é%n ?@Ee?%lg%ég Wﬁ@%y gﬂ%% FOi OP%OE"’HQF’@ ﬁ‘g’ﬁreﬁﬁﬁ fase B&Jgﬂluétfdm ¥h may
be used adhandérdn anaketd didkdleatechBibereacioBwBhiDbigevecoar dl ess of whether the

bore hole is disposed  vertically, laterally, or sloped at an upward angle.
The enbodi ne If Slesipisasns inventien fusthenpioxides ermekeblmendaefécient mednsifor ng.

Ny VarrkgbdanRnele i 2 BRbERold i) fiftsd G HE Bhindl & @k A
possi bl e ar]é‘?%r/]vi tﬁilcgn ({}ﬁg scope °%éf1d eg Fsﬁélgﬁpﬂg%érﬁ%saén%@épﬁoﬁm %%@ﬁﬁevwe
i nveAlt i arlatiey théhe disléidg itracmon] Thecinvoltensilinesioy thy jewaf hdushighdispured anthid ype
of bottaom hol e ssenbli{ such t.haéﬁ%@a %ﬁr&%i cutLar .configuration of tubing
and bot &R M M R IHSIE TPt sondrcaerthe deilling magtar thereby preventing
the release device from locking up. This feature makes the device of the present invention
particularly useful when the drilling tractor is positioned at the top of the bottom hole assembly
right below the release device.

25 The device of the present invention further allows for continued drilling mud circulation
after the release mechanism has been actuated. The longitudinal ports disposed around the
lower end of the ball sleeve provide a path for drilling fluids to flow into the bottom hole
assembly after the ball sleeve moves into the lower housing internal recess to make the upper
and lower housings separable. Further, once the upper housing and tubing are removed from

30 the well and a fishing tool grapples the lower housing, flow can be resumed through the fishing
tool, through the recirculation ports and into the bottom hole assembly to aid in retrieval.

While preferred embodiments of this invention have been shown and described,
modiﬁgations thereof can be made by one skilled in the art without departing from the spirit or

teaching of this invention. In particular, various embodiments of the present invention provide a
10



meant neddllyl70el i | | ustrate the function of the present inJvédtugest2edt a

di sconnect device. Accordingly, the scope of protectionis not limted to
t he enbodi nents descri bed herein, but 10 only by the clainms that follow,
the scope of which shall include all equivalents of the subject matter of

the cl ai membitfidéffatetpenituchonsehd daclioe ilheene ehadfier) @Ich%f%&efﬁét&elﬁé aRbl Y.
there is n%gsgreqw r%ment that the nethod steps be erformed in th

giru cul ¥ A% per €e@nhile megeless o whelder the hge Awluds d@p@sa:d
Al VB V\wg; | |
Cubul ar *‘? FhALNE e Sopck st wllENER, ddle | THE AR ERIEEID AP GRS re,

havi ng anxqmgﬂsy ohbumdrage mrlimlmm Mlahyp veiatibnsisf the syasnt in wiich thehfuik RudagVvi ng
i assage of fluid; a retainer slidably

a ho mgwbreth]ire forthe

di sp A5, posa ﬂ’&&%?ﬁ?go ¢ nvertiony Nasmely.the presgnt ryeationsmay 86| e
ret ai ner uRQng coh)ei@bh WY tRle drhbi &é 511 tdm Hd lfi] 1§ %eﬁ&?@ﬁg{ fihtthe
rel easably affixing said upper housihg to"sa ower housin second
connect opwlﬁﬁﬂe@@ﬁﬁmﬁmoﬁ ingiang botiord hobt asiserably iilustrafet] rantl dpmﬁbed aereinnis

which s r v erel eof sai.d first conpectors; wherein
said ret glle%gr%%% oﬁo lﬁ‘é&rg aﬁl bmﬁ'flons ?é’cr‘éﬁeﬂteimvl%‘i“?él o) %HE?E‘R"IF% dgdesage
of f1 ui dctdringlyht@U@bpe 8N Prokddtib® SPARIENitR foNBe eRBYIhIAE dbrs&%a%arlﬁreg&, Bdre
fluid on sal d _retainer, noves fromsaid first position to a secon

posi 14 ononly bythe elaimsihat fodlos, fherscapreef whish Sbﬂbmhtdetaﬁeeqmsdabas@fdhe satijekt
first co A Jiqr e pne one t ar .menber
to anot h@rgﬁﬁogu dglms ﬂ% K 5(':tgl%)rrlgra é‘?%lrl]ogﬁaﬁ‘ggll%ggrgﬁp T %ﬁ %quﬁ]é 15 %ipPer
housi ng mqrulremfmﬂ thaﬂ theemethodsiteg P fperfomaiddin #eU parfigulBR edi@néd M@déé'lﬂﬂ]esbor e
therethrqg for t e passage of fluid; a retainer slidably disposed within
sai d houS %ﬁ”ﬁﬁ*ﬁe "sai d retainer haV|ng a seal able retainer bore

t heret hrough for the passage of fluid; first connectors releasably affixing
sai d upper housing to said | ower housing, and second connectors rel easably
mai ntaining said retainer in a first position in which said retainer
prevents the release of said first connectors; wherein said retainer, upon
the sealing of said retainer bore to bl ock the passage of
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fluid therethrough, and in response to the resulting pressure of the fluid
on said retainer, noves fromsaid first position to a second position, in
which said retainer does not prevent the release of said first;GonReRsPrS;
further including a sphere that is novable with the fluid to engage said
retainer; and wherein said sphere has E@@ﬁSSity approximately equal to the
density of the fluid. 3. A device foF asably connecting one tubul ar
menber t OVHEAGE ISeCLAINMIBDAS: nenber, conprising: a tubul ar housing having an

upper housing paft,and | ower housin art, sajd housjng havi a _housi ng
bore ther throud& qdeyicy Eﬁ’%ﬁ o ‘BZI‘H“%F'E’P%I;OHEZWLZ'SI&MB‘HB%@TZ@OQH%E%EF% r

sl i dably 1Héapes esmpfidiig:n sai d housi ng bore, said retainer having a seal able
retai ner bore therefhrough for the passage of fluid; first connectors

rel easably af fi xiarfgbalay Bousssehaving en pppeoheusing paiverd Bdowen jousingipartessichd
connectors religagabhiiidi bRt | ' ' ' position in
which said ret alﬁﬂ%r_ pﬁ%é\f/enlt%g@t‘d%ge@gﬁeg)é‘gs@hg?{@épggﬁ%rog{ﬂhg%nnect ors; wherein
sai d retainer, upcatainigeslylablyi digposéd within saist miwee howsingepart shidoethinehbayimssage
of fluid ther b e he resul.ting pressure of the
fluid on said S%%]glglg?%%wr%ﬁg%%gmpfg%?@gﬁ%ég?%s%%e05%@? ’fon to a second

posi tion, in whi distsanmbctoet @leasblydaffigsingRait uppenhonsing toesaidloasskouringsaidd

first t : wh ' id,l .housi | i ncl udes an upper .
xt ansi onand saSHAl SRR TS, Sigiaing 8 elelin Tohirt Rertbpb e

sai d upper extsaidst@iher grevéitd e Rdehsé Of salibfirOconhétisls;pr essure to di sconnect
two tubul ar nmenbers downhole, conprising the steps of (a) providing a

f
t ubul ar housi ng HQ\??%S%%@n@nﬂpqndﬁéﬁe%&@fﬁﬁd peiringr bore fblepthy nesweref ed
together and HaNd ABerdhRAieh, hod ifi |ifdndd ﬁyvt@?ésahﬁgﬁ%i@&mé BY t8OMRRE bhNGid he

upper housing to the | ower housing wth at |east one releasable connector;
(c) providi ng refRinegr maevgs domowid fitsbpesiting tpdrsecendytvisitioainevhie sidhestaivervony a
seal abl e bor , - 1R L nj the retainer in a first
position in \M?llogﬁl%?ﬁgQ?eg#%?sﬁeéﬂ%gﬁéet%%@é@{eﬁgase of the rel easable

connect orZz. and (4&)dpuepifergrededshioly cbsiecting eneitnbuolae myagesrerot anvathér tubalar

shi ft abl e;n&%&j’ Qg&pgslilﬁtgf:’l t hat
' a tubular housing having an upper housing part and a lower housing part, said
housing having a housing bore therethrough for the passage of fluid;
a retainer slidably disposed within said housing bore, said retainer having a sealable
retainer bore therethrough for the passage of fluid;
first connectors releasably affixing said upper housing to said lower housing, and
second connectors releasably maintaining said retainer in a first position in which
said retainer prevents the release of said first connectors;
wherein said retainer, upon the sealing of said retainer bore to block the passage of
fluid therethrough, and in response to the resulting pressure of the fluid on said
retainer, moves from said first position to a second position, in which said retainer
does not prevent the release of said first connectors; further including a sphere that is
movable with the fluid to engage said retainer; and
wherein said sphere has a density approximately equal to the density of the fluid.
3. A device for releasably connecting one tubular member to another tubular
member, comprising:
a tubular housing having an upper housing part and a lower housing part, said

housing having a housing bore therethrough for the passage of fluid;
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t he obstructer prevents the flow of fluid through the seal abl e bore and
allows fluid pressure to build behind the retainer until it is sufficient
to shift the shiftable retainer into a second position in whi 9A££§2mm
retai ner does not prevent the rel ease of the rel easabl e connector

A
met hod for usin ec tub nbers d oIe,
conprising the s 1eepagrl egfg Héa?af &Epog ?8?% rb[qf%‘ﬁffl Woﬁaéﬁ?ﬁegmﬂ%‘j}aﬁﬁlgd‘psﬁollﬂ
| ower housi ngr@ané&orémbm&ﬁa@lyfomapmﬁ@d)fﬁmget herhand havi ng ﬁ p?t h for
fluid flow there ou l.ng e u ousing to_the | ower
housing with at réta?Pg?ﬁﬁ‘er F‘é‘i’aéag &é“hgcﬁqﬁgﬁ’tpﬁf OUG’E‘ﬁt‘pF%‘il/ Q7R g O\Hnﬂgﬁﬁsai d
tubul ar housi ng sacsd ddnabdisrs rr&%a?s'aﬂl?rmﬂﬁféi il Shi® BRAIALH iR a fAQF ﬁos‘it'ﬁlﬁrﬁt\ﬂha&'gh

(d) maintaining the retainer_in a first Iéosmlon in which t ret ai ner
prevents rel éad&etapennyevents|themlmseofsaidfsetcanneciony 13 13 August 2004 (e)

h
Phat Che obstr 3’2‘?%‘?*252832%& ROOFRETRE sty el Hork  RIOB A 112

and al | ows f| il theratbrougls ansl burdsgotseiontetreslting areseure oft the fluidion sa1d

sufficient to, f e Qsiytion i

t he retainer %?L%D{O%S ﬁ&h %%%gprogt[@ggoegs ?%gosatl gfé gsm&gﬁﬁle‘g’i%ore,s

wherein said hbtpmemsﬁlemdegeoﬂmd arstlemsiettyrsampl oxi mat el y equalj to tEe

density of the fJlui.d. thod of claim4 further including,the step

of 11 owi ng 11 ut dVINFESaH 193RT LOTIPE MAEPE AR AR SO eI R hod

sai d second paﬁslﬁdeeareczssea’bﬁimle@av@fsmal@]péﬁe%térﬂbhher including the step
ower housi ng and retrleV|n

of separ ting t u housi ng. from t he
upper Si ng ‘g ?Qﬁ?f‘gtWoEﬁllfg)l?lulﬁisPW&“ﬁ i disperwstuive fubular JpgRbret do qe
t ubul ar @t\eﬁg}ﬁie, conprising the steps of: (a) providing a tubul ar
housi ng haV|n upper and | ower housing parts releasably connected together
and having a gﬁt h pervidingi @ fubvlert hevsagsroagng yiver ceanthdewienghausing masts

housing to thgLawsly RAHSkRGoYEthd? 2Bl nhRESS pAR Por fluid flow therethrough;

(b} connecting the upper housing to the lower housing with at least one
releasable connector;

(c) providing within said lower housing part a shiftable retainer having a sealable
bore therethrough;

(d) maintaining the retainer in a first position in which the retainer prevents release
of the releasable cpnnector; and

(e) pumping a flow obstructer into engagement with the shiftable retainer such that
the obstructer prevents the flow of fluid through the sealable bore and allows fluid
pressure to build behind the retainer until it is sufficient to shift the shiftable retainer

into a second position in which the retainer does not prevent the release of the releasable

connector.
5. A method for vsing fluid pressure to disconnect two tubular members downhole,
comprising the steps of:

(a) providing a tubular housing having upper and lower housing parts
releasably connected together and having a path for fluid flow therethrough;

(b) connecting the upper housing to the lower housing with at least one
releasable connector;

(c) providing within said tubular housing a shiftable retainer having a sealable
bore therethrough;

(d) maintaining the retainer in a first position in which the retainer prevents

release of the releasable connector; and
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rel easabl e connector; (c) providing within said tubular housing a shiftable
retai ner having a seal abl e bore therethrough; (d) nmaintaining the retainer
in a first position in which the retainer prevents rel ease 0f1§ﬁﬁua2mm

rel easabl e connector and (e) punping a flow obstructer |nto engagenen

with the shif bIe

t t he obst ruct .the fl
fluid thr ough Dne Bl %’z%l o?ésrgﬁa“ﬁ%?%ﬂt? ShEPFInEY %bﬁ’éas*‘@{ff% Bifr Sey tﬁ#
the retainer tmtobstistter preverfts itlmei fowv éfoflsilli thtouphahs beaﬂztbaé)lﬁerer atdahliers ]guﬂa:] 0 a
second position in talner does, not prevent t of. the
rel easabl e cBIFiSEE B m@tﬁ??‘ §f‘36‘“€’é¥n@dﬁ’;§rﬁ“§€‘é‘°‘?t toshify S‘&ﬁﬁ@é% Phelend
of the | over tmualse@md nen newRRE m&@ﬁ:ﬂeﬂdééé%otlﬂ%%nt ﬁfé%l'eﬁ& of the rélgsaBRI hod
of claim4 wherein sai b) conprises providin | east one

shear abl e menBUHCEHRE W F?g‘h@aé% P obptrustar dias hdmtﬁgpawam%@ym\@aétm&e den®ity The
met hod of cl appmd Apyerein step (d) conprises providing |ocking keys
di sposed w thin openlggs in the upper and | ower housings. 11. A device for

rel easabPy confhecsmdthefd ehdaimydufughenmebuling theasten he flowirngflaid thoergheparts in
Conpr's'ﬂQrd%m&yggg?ﬁeggﬁﬁ&QEHPQMiQ%m%ﬁgﬁﬁgﬁg housi ng part and a | ower

housi ng part ousi ng havin ret hrough for the passage of
fluid; a7mean¥hé metlmdruf@hﬁmrmﬁmaeﬂmu]mﬂmg thestsp bf séparsiap dhd opyRr hbesisd figmand
sai d upper and | ower housing parts;

prevent i rel.ative |on etme n
14 13 Auggé? ﬁﬁﬁﬁmﬂg@@ﬂﬁ gHe e@“ﬁF@posed within said housing, said

ret ai ner ghavi pg methieal e asmrgetfml@epré@@m thed RESRMINtw | fublil FORNBEBKRES
for rel egsab y connecting said upper housing to said | ower housing; second

connect of@WpaPle; sprpdsing heglephiehii ni ng said retainer in a first position in
which said regpai nﬁfov@dlﬁgegtﬁlbhﬂﬁ‘ ﬁ@ﬁﬁ %@Jlng%;%efr ed 16 Peﬁ&fyi@ Hts

obstructer capable of noving with e sal reta| SO as
to prevent tF@eﬁsﬂb\w(@ﬁnﬁﬁltﬁgqtﬁﬁf@%hﬂ%@@mﬁbﬁmm oo therethionglsi n sai d

retainer, upofythe sealEAY BL el HoabA"® RO"GwhP WulRl Wik BAISRAPSY

releasable connector;
(© providing within said tubular housing a shiftable retainer having a sealable
bore therethrough;
(d) maintaining the retainer in a first position in which the retainer prevents release
of the releasable connector; and
(e) pumping a flow obstructer into engagement with the shiftable retainer such that
the obstructer prevents the flow of fluid through the sealable bore and allows fluid
pressure to build behind the retainer until it is sufficient to shift the shiftable retainer
into a second position in which the retainer does not prevent the release of the releasable
connector;
wherein step (a) comprises fitting an extension end of the lower housing into a recess
end in the upper housing.
9. The method of claim 4 wherein said step (b) comprises providing at least one
shearable member that engages the tubular housing and the retainer.
10. The method of claim 4 wherein step (d) comprises providing locking keys disposed
within openings in the upper and lower housings.
11. A device for releasably connecting one tubular member to another tubular
member, comprising:
a tubular housing having an upper housing part and a lower housing part, said
housing having a bore therethrough for the passage of fluid;

a means for connecting said upper housing to said lower housing and preventing

relative rotation between said upper and lower housing parts;
14



fluid therethrough, and in response to the pressure of the fluid on said
retainer, noves fromsaid first position to a second position in which
said retai ner does not prevent the release of said first connggipLs 2004
wher eupon sai d upper housi ng becones separable from said | ower housing;

sai d obstructer | ! Si; roxinatel y .equal.to.the densit f. _the
drilling flui d;§%\z§4&é}&rs§tdg?ﬁ2edrlérl%ﬁc¥u t?’hngsaé& E’Pé?lg‘%i s[ayi 5#&15%‘?1%33\!11}%? séalible
circul ati ng f tasinertboer thédethosigh; when the retainer is in said second
position; and said | ower '

hausi.ng j.ncl udi ng an,end adapted faqr engagi.ng a
Fishing tool . 12USUCoRRRHATR o orlor ably Soamic] i SHh HEReF Rl Biscio S ST TRENBBr t o
anot her tubul ar segdRBfinecfRITRI kdéadahly ehalridibihakaill 9t5ih&n RAItPAsiBON HPREBLh
housi ng part and a .| ower hou5|n? part, said housing having a housing bore

t her et hr ough F¢ ret#aerpaevenis dhcgrlepse nf gaid Airst spReROFS; sl i dabl y di sposed wit hin
sai d | ower housi | ' ' : : | I

t her et hrough f orﬁﬁlﬂg%gggf%?jégg%fﬁh?g% Vplﬁl)r{zlgwgglr?n%?g?% rgaéfl Z%@agfé" g‘? ft (?xi ng
sai d upper hopesienj thedlayapitlvid epughoasd mginenbete; second connectors rel easably

mai nt ai ni ng sai .ai_nar I LISt I tion.dn which .said retalner
orevents t e r el distul s eifies pbt He sARa e SigliPh B sd Bpekf Peee afpon
t he seal i ng ofluidaherethedughnaid inaesponse fol the prdshiee pagwatidd oh safd retather, moves

t her et hrough, and in.response to the resulting.pressure of, the fluid on

sai d 1ot ai ner TOMRLESt poato ¢ sependt pasipin ofhidsail Eiain® dopuotaretent

whi ch sai d r efeidab@bf b frsh BnneBlofy Mkrelipdh a8l ﬂ%&?h@ﬁsiﬁg’ﬂb&oﬁlﬁ Sdpaf@R6ThOr S;
and wherein said retainer is ported such that fluid flow through the

retainer is pHS&IBIEIOWME said retainer is in said second position, even
if said retai ners iRl &BPhAVInS S AbRSty abproximately equal to the density of the drilling

fluid;
said retainer including a plurality of ports for circulating fluid therethrough when
the retainer is in said second position; and
said lower housing including an end adapted for engaging a fishing tool.
12, A device for releasably connecting one tubular member to another tubular
member, comprising:
a tubular housing having an upper housing part and a lower housing part, said
housing having a housing bore therethrough for the passage of fluid;
a retainer slidably disposed within said lower housing part, said retainer having a
sealable retainer bore therethrough for the passage of fluid;
first connectors releasably affixing said upper housing to said lower housing, and
second connectors releasably maintaining said retainer in a first position in which
said retainer prevents the release of said first connectors;
wherein said retainer, upon the 'sealing of said retainer bore to block the passage of
fluid therethrough, and in response to the resulting pressure of the fluid on said retainer,
moves from said first position to a second position, in which said retainer does not
prevent the release of said first connectors; and
wherein said retainer is ported such that fluid flow through the retainer is possible

when said retainer is in said second position, even if said retainer bore remains sealed.
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