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APPLI CATI ONS Abstract: Method for disconnecting tubular nenbers and
apparatus conprising up- per (310) and |ower housings (320) and a ball
sl eeve (330). The apparatus connects be- tween tubing (150) and a drilling
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housi ngs. To re- lease, a ball (380) with a density equal to the density of
the drilling fluid i SCRONPREREREGE TOORELAFEDI ARRIJCAIIONST egar dl ess of
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are separated. After separat CARCHIQR BENVELQRVEYTappl es the extension to
retrieve the | ower housing (320) and drilling assem bly (210). Wen the
fishing tool %{gﬁ@ﬁ lef | OW can resunme through the recirculation ports
(375)Oto aid retr vaF.
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FIELD OF THE INVENTION

The present invention relates generally to a well drilling apparatus release device and
method for disconnecting tubular members downhole, such as, for example, disconnecting
tubing from a bottom hole drilling assembly in the event the bottom hole assembly becomes
stuck during downhole drilling operations. More particularly, the present invention relates to a

15 disconnect method and release 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 pumped with the
drilling fluid into a lateral or upwardly sloping well bore to engage and actuate the release
device. Still more particularly, the present invention relates to a disconnect method and a ball-
drop release device including a shiftable ball sleeve having recirculation ports through which

20  flow can continue after the ball-drop release device has been actuated.

BACK.GROUND OF THE INVENTION

Increasingly, the drilling 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.
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in the device. In the first mode, backpressure created by flow through a restrictor above a

shiftable sleeve overcomes a biasing spring to move the sleeve through a J-slot assembly until

20  a passage is obstructed. Thereafter, pressure buildup in a second passage overcomes a shear

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
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SCrews. T E%mandrel noves downward such that keys align to fit into

annul ar V&? Rfes on the mandrel to di sengage notches, allowi ng the tubing to

be 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
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i s descriNg¥BeH Om%%%boreu el glh oo RASTAES P LT %IF"FtPIFthQhCFﬁB’&’ flisposed
first thraueh ddBotsIRE bofed MRORLAherDRIVHE a 3ealable 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
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connected together and having a path for fluid flow therethrough, connecting the upper

ol e

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.
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does not prevent the release of the releasable connector, erein the flow
obst r uct 8rst pegitien thewhichyherspainst prevasits/thegelaisetof thé firsti somnectorgfan abisgrutieni d.
513 AugE'aﬁ}ab?eogflmoving 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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I n accordance with a sixth aspect of the present invention, there is
provided a mnethod for using fluid pressure to disconnect two tubul ar
nenbers downhol e, conprising the steps of, providing a tubulan E&gﬁb&g
havi ng upper and | ower housing parts releasably connected toge% et and
having a,path for. flujd flow therethro connect i t.he upper housing to
the 1 owohBRtR hRtogia howtos Baley BEFLpRE Rir e QS Aomuits 2 Jebbies gt i o
the tubulizpodedusiithth ahs hokerbbasihe! i) ethe hRwiMG Ravif@l ARkAableOfefainer bore

maj ntaining the retainer in a first position in which the

t her et hr qugh . , |
F et ai ner %‘é%tmah dorrige pasasoet e, et eaanastass edemsablyariiixiagdhe unperpusing ow
ObSt T uct g treNb@rer AHSKMIE TRA'scldild cdriRcMIY fl @bty ' RAifNEhe SHE RrbiBef i & irst

obstructer prevents the flow of flurd roug e sea ore and all ows
fluid preesitew inovhigh|the pelained préventsethgi relgaseof ithe ifirsti sonneatoty, cvhereint the

shift th ' r ' ' it ' | i ner
does nofeiana; B BelElifieltind Rdtnd SREE IR0 haSthot B KM el Mol 0.2
first staprespondeetonthchmdultiogpressases of ithd floigl en tha tretagiennmends difont hise lfioster
housing inte a, recess .end..in the,u r . housing. In accordance w

cevent b R&fief 1§ SR FASiiaR, i otRRAS rersreodinet BraGRERE HHeoseits e Fr,
rel ea_sabbonneoumr@g;hfl m@leﬁrﬂﬁ thel b@thi@é; isepdresd stu@hanar?]ttﬂhﬁa ﬂWﬂu?ﬁgHgm@ﬁe:%ainer is
conprising, .a tubul.ar housing having, an.upper hqusing,. part and a | ower
housi ng BOsible yhgn tegeaicE }mﬁ&h%sjcagcbms@lqp%sv@ 3 ?hﬁr@t%%bmzqf@nﬁaws gd.of
fluid, a meanp 4Pex&aN8 efbbdithehhSf the PRREntNAIIDS, the uPﬁ& HoR¥RE paf e Adirgnd
preventing rel ative rotation between the upper and ower housSing parts, a

r et ai ner €8 fQrEBNY 2 HeRprdgeeesnatthy peoond entberabied, to bp sornactaditerwelbtubimg, avhile
| abl i | -
Cemnaot £ B BB B £ 50 RAp R S RN EELRIS LBl b Rr el

connecting the u usi ng, second conne
r el easabltgberaenesficd tngbottm heleaissembly. The firftiands ofiths nppayand towdnihotsingearts

t ai | t j ; . t I
copanl o' & GSR LI B erlonidlud bR nRIRCAL HeRindtl yRBEA Ml ot
the fl owtld ufpenitdbusinfr Axghidt fiest Bﬁdsati:mmecfbmaehhin‘eﬁap]'ﬁhds disip]:ese]lcfdactiﬁ!uﬁﬁ_ d Erentisdlon
th I f. t.h t b ..ol k t assage..o ui .

t her ot hr GHDRY Hela%el G BudSheaSon it Rt Podewpitinl SRR ditHosed itcimerentially
ret ai ner withiee ubp@Motidise feckss! A RBistable ®all leevd Wil 08RO ficlrbatidpotiatduniihe

ret ai ner ,does not event, the re| ease of the first connectors,  whereupon
t he uppef!SHEWST Kg© § 18 HENOY @Xlaﬁ)’ oathin ghe Jawer %@H%P&g@xﬁrﬁ@no@t Hect er

o 9, S S e o i Bt By ot

t her et hr 8ogrhswpalhsieeie is dieii meplagestelative e seidcupar pad lavasrhousing perte by shear

B

provi ded ball slieve cretainsr locking sy | povabive ot iradjaloogenings uivithinthebkwer chausingher

bl o USR8 00, o0 SRREE AR P
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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housi ng havi ng a housi ng bore therethrough for the passage of fluid, a

retainer slidably disposed within the |ower housing part, the retainer
having a seal abl e retainer bore therethrough for the passage Q§A&£§5&M
first connectors rel easably affixing the upper housing to the [ower

h : | bl.y
rrst " opdlit panesh tRBEE kel Sebl RIS Spd St doildh belad Hitathpread
connect Ordhlht@ dogd i ptuh@ed ligbah® @rell. ABPheskire coatihiedgo bhild,he hereadifeforfolse to

bl ock the pas e of id therethrough, and ip response to the resulting
pressure BF1 tqsuégtlmt.t!ac éﬁeﬂtrr?@r% UHHIene Thespes PifGrieRtio sheas therpo Dugipg ihisy a

second pasjefdtion, the M«tauﬁhed h@ling§ abr)Ghe dRRRr nHousﬂl"ge\éﬁt@ﬁsu&hecoﬁﬁl'e@a With Ofhel ne
first connectors, and wherein the retainer is ported such that fluid flow
t hrough t99EresRaNding ¥oqves inoihie spperehowpiag reasss actaarasist drlfingrmetes bedderpriarque
posi tion, t f

Embodi morEe g, e ek & it AefiotiH in | G\ REACRSs of Bl B EHATHY o rilling
end f or mimefonretating toethie relesssdevaged a second end adapted to be connected to
wel | tubing, ile, the | ower hous as a first end.formnm.n

et epped ext snaPBiF A R SHENA A dn fe e R bt aisint Be P oTessm
hol e assefbVes-thdbal nd il a8 it ah RAlauRBchtcA rdcodEih tholéwWeh Hodlid Thedah
connected_such t hat the exten5|on of the | ower housing fits sealingly

wi t hi n t riteeve isdben psitionpé Dﬁ'a"i@é‘iﬂ Gueduegd diasnetegiinfermpl passags drs thedeverdiousing
machi ”.edntﬁ@'% %Erﬂ'tﬁé’t?&ﬁ)‘?n ‘ﬁbte s g[‘f(}tgﬁﬁr e&%guﬁeﬁ?ot ren@ﬁgﬁﬁyﬁm

extensio in correspo I'Sposed Clrcu
withint tfeaultppelongmatrymn@latm@sﬂs atAhesloivkt erfal o tlhnalbdll sideeens] thiid Proeldesgadren
recircul ati o ort round it Wer .Ci.rc rrfer i s, di sposed. axi.al |
wi thin t HEeRBHER prB,Br fgat ete@a‘@% roygh e dubip ﬁt@orel&ﬁ%f: el activated.

pre-rel eapge PGS thbRA thfoﬁlgh %H@ﬁﬁpe%%ukﬁ@ﬂhr&%‘ﬂ%@%@&r h&;sﬁ{ge 1&8&&9%&1& cand
the ball sleeve is held tEgace relative to said upper and | ower hou5| ng

parts by isteewt rec:@@,raendéhre balgsleeudireditoplation porgHinto bmt@erhmwemgiypart

moveabl e i n r AATeoaeRr Hanoy fert ForudtR e S B e ol s PSR B s
agai nst losee dwesing o trbgieup ples tibdnys frogn thdxwall. A8 kS upperMidiging ey fidingf drew
passages of vas%iﬁggedi anet er _ex&)ﬁnd t hy ough t he upper housi ngh@?all sl eeve,

and | owefetrigys FSEEE BGCHEn emi?astgegepefann 19wer bnrsatggﬁs f
devi ce. Joakin %e?%ﬁﬁtmtg'tﬁ‘e R:%E Vi SineSHe TRl ¥R fo g fétt{s t@&n%t
oper ati ons, rop ease evi ce nmay be actu to I sconnect the

t ubi ng f radial topenings tin nhmbheeralmmnigl gxtewshdrmvﬁ\/mt@ thettubing dtme of dbe iveye dishifig

actuate the ball se dey ro edlntoth mell from
Phe ot bkt RETRRgbG BRTERE ) Bhtor JoRt hesk bl SREFTmEDGR, £l B ool
through hiieng 4 eliBase geplcCie 16ared iMlo uad Well tdfeleivo ane ¥iARHb AR e&ﬁos%ﬂgﬁﬁﬁt and
seat with the upper end of the ball sleeve. The ball is preferably holl ow

and engi %‘«krmﬁl% oh Higelower bAusIEy cxlspyion Neeqple degrance mustthecprawided tfor b t he
drill
ther of o Bttt BobtChagéing AshBEetE hOioH MUARE el Yl Iy ol find bl A0S D

t he wel | adsemnblyiif nedeataey.dDneerthe fisking Itgols:t oqmﬂed nthe lower halsingenxgages, ﬂoﬂ

seats on, t e ball sleeve, .th nter ust 2004
e resumed throquh the fish 1shing too 1nto the ower ous1tng 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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fl ow passage through the ball sleeve is closed and pressure builds behind
the ball sleeve as drilling fluid is punped into the well. As pressure
continues to build, an increasing force is exerted against the;gh&ahoa
screws until the force is sufficient to shear them During this operation,
t he machi ned splines on the | ower housing extension coupled with the
correspondi ng grooves in the upper housing recess act to resist drilling
mot or backup torque angRIEFISCRIETION e eHIEBRAWRNGEr om | ocki ng up
regardl ess of the proximty of the drilling notor relative to the rel ease
devi ce. Once Fheasnee rlet@dft%d@capt@nschfethe paeferrgdeerabadimnpnopfithe present égventien,
agai nst l.]...sl.eqv al nd -ball .s|l eeve into an enl arged
}etPeq'expc% vlnll %oﬁfﬁoéﬁpac@%g ﬁ% atcpoefn ﬁyipﬁgr%vgpgs, wsh?r

i nternal TE€cess 1 n ower nousi E&e is then posi ti oned

upstream of aFigartcad sthanaticasiew of & tanahl vadbdrillieg operition ds'm\g»%rdd’nmpggrantsh at
| eads into the bottom hol e assenbly. The preferred enbodi nent of the
present WRige fhepresertdnypniien gay Rgasilledici r cul ati on ports at the | ower end
of the ball sleeve and thus provides an open circulation path for
continued flow through the tubing after the rel ease device is activated.
The fl ow noves through the upper housing, through the | ower housing, into
the enlarged internal recess, and through the ball sleeve recirculation
ports into the bottom hole assenbly. Once the rel ease device has been
actuat ed, the upper housing may be separated fromthe |ower housing to

retrieve the tubing fromthe well. As the upper housing and tubing are
retrieved, the shear screw section between the upper and | ower housings is
sheared and the |ocking keys fall into the rel ease device, since the bal

sl eeve no longer retains themw thin the radial openings in the | ower
housi ng extension. Wth the tubing out of the way, fishing operations for
the | ower housing and bottom hol e assenbly can commence. A fishing tool
having a m |l and grapple is lowered into the well to receive and attach to
an exposed fishing neck portion of the | ower housing extension. Adequate
cl earance nust be provided for the fishing tool to grapple the fishing
neck portion and retrieve the | ower housing and bottom hole assenbly if
necessary. Once the fishing tool is attached to the | ower housing
extension, flow can be resuned through the fishing tool, into the | ower
housi ng extension, through the ball sleeve recirculation ports and into
the bottom hole assenbly to aid in retrieval. Thus, the present invention
conprises a conbination of features and advantages that enable it to
overcone various problens 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 follow ng detailed description of the
preferred enbodi nents of the invention, and by referring to the
acconpanyi ng drawi ngs. 5c 13 August 2004 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 draw ngs,
wher ei n:
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Figure | 13%-W08chematic view of a lateral well drilling opéragidrlldsing a
drilling apparatus in which the 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 with the ball-drop rel ease device of the
present i nvenfigue 2 dcat edamediviethef thepoabdmttite assabl! Sowkiie Wiged 1 ivittethe
cross-seﬁéﬂl/ag)al view of a_preferred enbodi nent of the present ball-drop
rel ease QEVFOR IieEs deyise pltip PresaitinyRatiandoratednegy %M@@S@B@M ion; 5
Figure 4A is g x Iy i t e e V] f
Figure 3, it h gy B R S ondl il 28 St b P L ARy Rl O
pr e- r el ezleaspdiics with iumijogcooponehts dr  Hiscompectappositicnpns; Figure 4B is a

= ti | Vi .of the ball-d | devj f . Fi e 3 wtht
compohent s i n¥ A (58 PTG iRSLPRAl SHPaAaPRl rRclogttRisetaigirn SppiBdts 10
Fi gure 4€ompoRnS d§Rs&Pht h QoahecdeMdOfockdieplRableadr g_{]oﬁl %@EI %%%%fﬁfng

Figure 3 with its conponents in the released positi
DESCRI PTPERRIOMS;THE PREFERRED EMBODI MENT The present invention relates to a

rel ease devi cg. and for..di sconnegct i t.ubul ar nber s _.downhol e. The

rel ease devi cglg?% %@g%%gﬁfsyge%g@tv &4 Pﬁﬁ‘F%gﬂ'éj\rL;%onF?etaﬁeeg%&et 1 \Iég‘ 1ts

assenbl ycdaparns isiiekuation bogtsH ddd!Wikothe BaEat bADR pie! My al so be actuat ed
oses at the option of the operator. "The present invention is

for other purpo _ f ! )

s uscﬁ)pt ible t g‘z‘%@’f%% ISk Alogs-ectional viement the helldsop relresaidesidenefFigars Gr witledtsi n
detai | hghifbddehih i fic enmbodi ment of the present invention,
however tr@diesc:ugtzl&rrrgééﬁ%%gﬁ%é understood to exenplify the principles of
the present | NETAIDEDESGRIPTIONOE THE PREFERRED EMBODIVIENTENT
illustrated alilg%descri.bed.her in. 20 Referring initially to Figure 1, a

1
wel | drilling" SpEESE S PPOLFFHalTs o Heteispissdsvics anddnetheh fordispopeecting tibular
i ncl udesmambers| @b NThs YSER86dL0Re @ﬁ@ca?ﬁ%&cﬂféieﬁ%%@%%@ﬁbﬁ% Hod9m

il ed
tubi ng system 100 includes a power supp surface processor 1%13 and
a col edassembly fecaprsstuckoring\driiling eperatiotsebut mai alsdl ¥adnetetsfoantheripurpeses

coi l ed tyhj 150 t spool 130.into 1the well 160.. A.though the

ot | ed 14 orkicot BO G JPRObredeh sk Bion, s Siashbiln i gnbadineRs O dhtseenss
appr eci afoets.t Tht dtdvéngdrdes@tied e heRin BluiRite hispddifderhBodinbntride SRERPSI te
coiled tubing and may  be used with steel coiled tubing or wth standard
drill pilgEenies: paweyss the disclopyrs shauldehrydersiond & exeranliy dhe aindgles @ftthe

| ower e ggﬁ{gjﬁi e bl i i,nto.a lL.ateral. or

hor i zon?lgf&%gﬁgho e aﬁllgg&qqﬁ?%eg%gﬁ&n%oﬁﬁe ?ﬁéﬂo es%%qg%%%eg gnggfﬂcgﬁ Fes}n'

pur p¥ses and Réferringrieitielft td Figeret 1,anweld driling| dpetatienl it evhithethé Prshie ip@mtibeul ar

system di scl osed, . it being.appreciated t 30 the present invention may be

med to B LENNEh includBt R PUE G SHGABON and & Relerobae asiembny piihe Coiled

ClTre}‘ err i iﬂtﬂbig%\gyét&'ﬁlogliﬁﬁu&s PRIFRWPAY 9 1858 SRl pMssoP 190,818 YoileBHBHAES 2
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



at the | d3¥r1780d nounted on a drive shaft 220, which is cdAdeet®ddtdo a
bearing pack 230, which is in turn connected to a sliding tool 240.
Sliding tool 240 is connected to a steering assenbly 6 1391-17001 13 August
2004 250 and a drilling tractor 270. Steering assenbly 250 preferably

i ncl udes 25 aml adtillingitactee70. oBteerEOashanbiin Q5@ pREaibIP ikchles @A RLIrOMc S&HSAr
265 wit hgg(ggi ncl i nomet.er ,and magnetoneter. Bottom hole assenbly 200 may

al so inc auhe 3 N Rlbetiestion srusge 208 with 48 ipglinpmater gadmagreterseies Boomand
di hol ' : ' a2 Ball -
ol tase. douiee b RS k8 Al af CiaRRR AR 20 &0RaPH pdetPiumy

rel ease device 300 i s conne et ween € asse
string 26nd dewnheletential dewice$28 Ssucl acthoseknotvn\ethe a#t60. The bottom hol e

ly 200 ball - d .rel devi 300 b d with t f
o k 5t 11 g 2BALGERR Seass e¥ice 0B FRGPrBG B e achARoRh ks 66PMblY ANAGISO.
or dri | | stahpeo it &AM @ E sABREADIALRM 1A THNGH hATASkSIy f’cﬁﬁﬁ{ﬁbt%/a\ﬁ-zoo

may i ncl ude ot her c_orrgéjnents and the order o e conponents-nmay vary. The
10 t ool sdierkelprse dpvich20Moey benmded vathany dyriel of v@0stving RO wanhyas depiesudle gabiig, t he

appr eci o APERG ST Y T Wrbhbimsn RARUR OF biedeq oFiae hofiamghole

parti cul asserdblyt200h®) RciRdS 61Het Yordbthe i ¥nd ehetit8& dfhe Sithptiiehis s
alternative assenblies. Referring nowto Figure 3, a preferrsed y\éwr%%dirr%%nt

of tHk ploglsangkingun thg befiom dplsassembln2¢fbwilk eary: depsniliog ondhe dniling systans beigg 310,

a | owner ' bali. sshe 0. Unper sin 10 ¢ rises a
gener al I{I/g%g?}‘ @%1 rica é%g)gﬁlgS%leﬂ'a\&/ﬁ sﬁéﬁgﬁ)%uagggegﬁgeg&h%%? bﬁeg?ﬁzpvgﬁgo@f*ﬁll@, and
an axi al lilnge® tBife witenepdmialagibottdm kolaubembshand #ey b35kedtin Rofah@ionSRRWhaL

bel ow upper .end 312 defines a central bore portion 352, and a thin-walled
porti on HFREERESSEHXSwer end 313 defines a | ower bore 354 having a | arger

di aneter than ; i . ' ' t ! en
central bore %ﬁi?ﬁnégﬁﬂogggd g?’]ég]?f gi/vg?)r%%r%gd gglﬁoég}eﬁﬁgga% ggﬁ%eg'lk %gﬁ'dg%pe?%ats t he
uppel® endpvise dompsiseshar uprds housiing 311 10868 hotisinge320; ahd bdrall sheavt i300. I3pder

i ncl ude . | t__one and preferab ural jty of lockin recesses
51, g PR comPfestl ferFally Cyintoal b A0 bivta b ik end 31 ioet e
bores 31¥3puidadatisidiond BYS thbretuatiphiahh adflar shhAd¥edd1 3ol sol@WRS: R 354

preferably includes a plurality of internal parallel grooves 395 extending
al ong  29PPex end 3gdefinse o keriral Resupartion 353 aad @ thinawaled. porioweadj insat fongwsL0

“nel ud : i i ' d.32 |
end 322, G AR 4 1oES PR e B SRl o LB Bor o 2. e O
i nc rQi@aS ezﬂlan@eﬁigdﬁzmgetezxﬁmgtréen el baraq)_ogioﬁ ';]EBQI %d %ﬁﬁegrgjgfb %ﬁﬁe’ﬁh@d a ﬂ?ﬁﬂd&%lﬁlﬂ I
nnul ar _shoul der about the oytside g 0 . A series of paralle
mmchi ned) S WREL OGS BRE! BEPaf allhs Ylsio 64 ReinssiouA S Beluder Srlast ddl o
por tion ¢iSamAnstefrdtd & AliraRlyess }U'cﬁjngeﬁ!y' 14 %sr 518 9 Q8di%0n 3gt6116%i§ &%egﬁd abl y
p ul"der 362.

| ocated on_the outside of rmddle rtiron j ust above sho
W t hi n sefprabboat least iwis setarsrst batesahih extendardiniinthoéughoradl 265 Tl wall 390 of
I nter nalloévgxcl?o%g 3§§ gre(fle%fallalgr] %9011?(%5 l'cjlp uerglit?r%? irlltgrvn\glr parallel grooves 395 extending along

25  its length between shoulder 356 and end 313.

p
rk

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.



frust ocodd@al708houl ders 367, 368 respectively. 7 1391-17003 Angushgefiist 2004
A reduced-di aneter extension 325 extends coaxially from upper end 321 and
extends bore 365. The outside dianeter of extension 325 corresponds to the
i nside dianmeter of central bore portion 352 of upper housing 310, while

the outside diAaredterd-difmetdeltensipar 33506xt@35 co@ﬁﬂgﬁﬁ@ﬁaﬂiﬁ)ei énd BBl hitB&E6nds
di anet er , of 3Ié%\/\grélgbore 354. Splines 450 disposed along the outer 5 wall of

m ddl e p&PE; oUpstdeciyprier eloxigngion 3’ gerpspaads todhe insidgidiameter oftcentrall

grooves : T i.f ' ' etween. m ddl e

portion %gl% %Hnrg()%?:j %ﬁ??%ﬁer?)g@sgigf?ﬁ%?ﬁﬁ%ﬂ&gnﬁhﬁghﬁ% d)tg\r,\%(?gbe g?l%?ﬂeg 8apper

end 321 ofrrespautisetophe tristle d@beterrd lenet dore32H. i Syslinesl@S0 disppsidraléiy Meass e

seal ipng o-ri .grooves %’%g J}ust above shouyl der 369 and anot her packi ng

o-riry SPleYEidds prdian 3By shcpend Brand AR dwnmid it B Wihignaisvel BRRveRSeL i ng

grooves 328,308 A : | : = (i r 11 | .ni ng

a fishing neck 2%1?%&%éggﬂ\/\cgelﬁ%ﬁ%g%gﬁﬂlgggggﬂﬁﬁoﬁ%g eérggééﬁégg%ggéﬂeg

ext ensi oAn 3risbo tat theawpperomd 320 o innddlk eyrtiopeisb nExBDSioands aicludesast
geBlarsboulder368at the

t 319. - The nunb d i ti | pcking k _
opent n( 5 SRARufe e 08 BHERE s A NsERR v aohleb af? amfinsuled prchinmp-ring
| ocki ng keive 8TEAEH &8 uppdGnd AWt o- v@ng7 BREb Ik Sdve® B 28 &kt %ﬁ;’v

bore}(/os) 319 preferably corresponds to tge nunber and %?posmlon of se
scr elf bof ey ingludes atrpdiiceq-drameter grtian dafigingea Sishibainkcls Beky BeBsenifishprgedeekabl y

a relati thin- | lLng.a er.end 370 and a r .end
3727 Accur i il HRCL A28 Gl R 2RI R I RRG 1 RR e Y o S0 i
reci r cul astomepset sare@7kore GTPr i Biee alnabegaire] pR@nigSof Bekihg key! dpedik(syabk
adj acent _t I?wer end %72. 20 Figure 4A shows_ the ball-drop rel ease device
assenbl ereg%ﬁ%P Y SEREWORSS fo thehusnbeg| and spositionsofi logking deeyi tecesslgr)d3 Hp padr the

during nggiBdr £l ddst Iat & : | f Lk NL N f eCcess
352 of upper rhousl% rsléﬁg&sgiagr?gtt %@%gpgﬁﬂgﬁ ﬁ%ﬁeﬁ%ﬁy t%?/ltr?sg\éﬁshn{é) %%&ﬁb,@m ch
are i sppeséibn dfetspeemi brgesstls, Locki ng keys 350 are longer than the

t hi ckness of gk xt.ensi gn | so, th 1 hey, ext end. out d therefrom and
engage recessé@?ﬁwlpﬁ%%g%%ck’ﬁ@iSlr‘?av%a%?d). 15 pEyfEra ]E‘%'(? telaively thinayalled Gylindesr med
of net al havingTai @ppé! erdnB7(C haiThabRer 8APRI2t NRcdoflin@ Rl abREEPRH CRGRImAhes

t he assenpl % isin.its pre-release position as shown, ball sleeve 330

ret ai ns tyzefdongitndingl recirgiatinarmosts 33 epmprisesilonga®ipeingsindhs eylipalgi wall f r om
| ower hoygl g 32 | pressure seals 400 and 420 seal the interface
bet ween upper Iﬁo%g?r%agzg' and | ower housing 320 at a plurality of

| ocdli ons. SpEigifei takhowys the dal-dddiOretvase divi@oseenbiod 38@loced By 8% I fl@Rd
seal s 420 ﬁre di.?%os d 30 \git.hi n seal grooves 328. Packi ng seal 410 is

di sposedPPHIPa2id 6“@@85% %%g}ai MgllﬁﬁB@?uOI@dééﬁe@Fm@ﬁ it wthig fIgnalper e
it engagreesshorb i - ' i en
ext ensi on 3?25_ angl%ggﬁ%gllnggg?gﬁ%%rrgt%%ﬁa)g%ﬁﬂ%ilecr%gglg Hg?él)ﬁngogg{&?ggw %glgét;ns%\?al
pr obl ensit apeprig 306.nd.oclgpe keysoifd arg 1@ 1er thanrhd tivknedsafshe gxtdfon 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.



8 1391- 17180117081 August 2004 Still referring to Fi'gure 4A, lhdeEishéePdsplines
450 correspond with and fit into grooves 395 as |ower housing 320 and
upper housing 310 engage. This splined connection prevents the | ower
housing 320 fromrotating with respect to the upper housing 310 during

drilling oper &tilleefsrringrto FespeASE niachigéd iﬂhh@QM’(Déchesé@ﬁ% BQf fitBito droByest NE
spl i ned %nect | OE@HGSI sts drilling notor backu Spl i nes™450 are

par al | el *k&FSIOM6EF hessineo> 2 andngperhonsing & 1angagef Thmsln ceR@ectonl prevérgs tipy do
not weak e RGudieTo oH 36 o £ Ho"{ﬁé b RSusiRH18 SriRgd ARfES 0}3%9 ans

requiring that s cut 1"to m n

st rai ght Lrsredmmmm dnhmgfmotab byckap&onqned Qleu'fﬂﬁa H9@adi Senrebid HsBtsSHIlifemoRave
gr eat ' and  have a self-centering action

I
cinder’ | obtPdf Erated Silinkd 4 BRaTe ke Tared g iopd Brommftn e o bousras s
ot or . Beeleb§! REVSE a,%g(ensthgl BReS udtld 500 SELERAYP s %@uaa SRR Gl

pl ace relative to the upper and ousl ngs ear
340 ext emlllwglgrfé@ﬁ glpts ybet Mautgmntdtﬂ@ pentlon A86w Spiimeed56 Ifay Bé@t:ralélst ssdvavibut

| | to f fl 500
ot endi B AT Ersd e S SYaSY sAlfes liptscredio forony ToboMt A sl Bigndend
322 of thevel ©Welf-cerkrintOHG0AGuRP 164a0duch ! dsOMRIEY kdrlhd Gofd ¥ HathR PARSn-hOEOUgh

the tool. Figure 4B shows the ball rel ease devi ce I n tﬁ{e actuation position
wi t & heassenblydeotpml | 380 in place. Release ball 380 is pref erably a

hol | tallj ' d d ty r oxj pat el

cqual to the Dk TReve L1 isbaball S el S5 dne TSP IR RS B dsse

t he tubuppgr &nd)lmtehbodsmgﬁ ano hﬁQO‘by@B@@ﬁﬁhéWs 24 0extdilidg rBBQILY thr tgﬁﬁlﬁ’eeéért] édti'&g the
roug ubi ng

wel | fr ? ;a go and %rrped with the dr|II|n f|UId

150, thr U§§é %6& P @198 ared il 395 a@ﬁgé‘g@iﬁ allyi torforrn dlowpprssage 560 370

of ball é&ﬁﬂ}&% é)ﬂﬁ% ﬁ_ﬁlﬁ] 3

fluid is preven%(gﬁ(:;1 t%‘lrom ;r)gfg&slh}lésg?ﬂjr%ggg uglﬂg g@%@%@@%@&l ui Er"g{ssure
bui I1ds bladvising 389Iﬂlatslllw/@lﬁ@ﬂu1drt@mssﬂgo@ﬂnﬂmohas| ng force applied against
shear screws hereby al |l owi ng ball 380 and baII

sl eeve 330 to %‘fe OWS %Féagégla?sﬁt(f??’ﬁﬁlm Recasiuation Pasiion 361 the, rqlease bal

housi ng 30in ;ﬁﬁ@arRa@ersewl 340 1§b@%ramga Iamoﬁbmﬁethmwauﬁﬁi% ek %& dig {lg@éféng

upper portion 345 in Pl ace between the upper and |ower housin
Wien bal dengiteapeoximaisingaiakiodhe density o%thp deilling|flids eWhos ittis desired tnereleasﬂdlag

openi noSBBE i WRARG] Y8 REAR 00 Hi 280 BPardedd i oyl Ao e ke "
t ypi2fal | andrmmsped with dipaedlmllhgg fﬁﬂﬁﬂu@ighl tubihg mp&ﬁo@m%@ﬂ h&is%gbmcs eRALRS ed
fromthe 30 | ower tgum ng ure 4C shows 80 and bal |l sl eeve

330 in t¥NEa&TBL i Bé‘PP"?rcﬁ’i‘ qu isieevp dd0-1 iQuee balb38P chzages and saats amy be
L S B Py 0k IS AL LIPS
housi ngsPuidebetdmbbaltisi¢dveBAg, di¢ating amineraasing foroeagplied bguins: stiear idi‘@vs@lol until
through tfley sheglp %herél) fow%lg 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



9 1391- 17804170® August 2004 310, |ower housing 320, interAdlAugesdd® 366,
and through re-circulation ports 375 into the passage that |leads into the
bottom hol e assenbly 200. To actually disconnect the tubing 150 fromthe
bottom hol e assenbly 200, upper housing 310 -and tubing 150 are renoved from
t he hol 2]0,tlhwerebyusiized?0, rigtemal e¢cep0B 66,008 Bhdughf resdiealatiss pems 334 QndNde

dr oppi ng_keys t353 out, of 5 recesses 305 into the rel ease device. Once the
upper hoB%s?%/ﬁj 4t e%iﬁdmpdb‘? H@ﬁ%g‘o assqrably aH, Tosackudly hiscoonsst theitybingd 50 ool
is sent : r ' fieshin 371,
Thi o al | o T e 200 PRS0 i 15O A SeE vl
i s connebeledhereby iskeaping loattr fpodions 345 loblshear Rereivis Al and altopping k&g B 0yout of

resurd ng_fl ow jqnt.o the fishing tool, ., through recjrculation ports 375 into
e PasoigE AT g o R Bi¥ierol et ey ROWHnE 115 ndubing 58 o rm@oveden
that thea dsiWeatiordl fisfif RIS Gt UV Hond ettt clRSppsie bhd Bt flninG b1 ont
means for_rel easing tu%l ng froma bottomhole driTlTng assenloly at "t he
option of7l Heis Pjsxrsdewer hovsing dRe and i batiemihele askamitip 260 lowhich & isltapested

verti cal r Va.. @r sloped -upwardly.. The hol.|l ow rel ease ball having
a densi t{s)y%eqh]gfeat %J’ Hae g‘?llel |1?ﬁ:59¥€11 Lfg\ﬁl}%g aaﬁé{qgebjbﬁ‘?%@éf’g ‘E"Hn’ioh'i‘e stg%“lgi tﬁgl’
fluid tothewghgeinodtisepsrtsBTstine thapdssdpe et tb bBilym MOR dsicdibly fp@ct uat e t he

rel ease 15 device, Therefore, the present invention is particularly useful
for ¥ sconnectiUsg it B heateen ihaiishe devige phthsr presest invewkemdprpvides pi mbjalde end ons

of a wel ' . hant I,n, a redu

i amet or Loty BedTof FAGHRE ity fiPHE} b Roltbu o BRERF 4t pisEin i the

i nvent i oepefajort mrqbwssvdf?je:ﬁgmexlr ¢ha dbiee ha]mng}seﬂisp@ﬁe&gferﬁmﬂpf Iétﬁ’élly,r 61 @Rpedg f
tubing froma batt hol e drill.ing assenbly regardless of the proximty o
t he dgvi‘tpé”af‘géi-_ %%‘9@.”‘?@%%@_@%@&% ity SR thesleilling, yid can bppimped on
t he | owewith thé<irilishgdil: 5@ ﬂgf:%agéi 48 J2a05ORY 8311 S1Bee1G aHP ﬁ&ﬁti&l%ﬁ]ﬂﬁtertﬁé fe¥ase

backup torgue fromthe ng notor thereby preventing e release
devilde fdedieel odkeigtpraptheTpriesent anvamtion nin ksticuberlyd esefale farf disttenpestmgebular

i ti i cularl I, W he drilling tractor i itioned at
et op MembaS b B o VSRl oS BectiBs 664 el Mhete 1BS tedfast, BaP vt 2B 515 The
devi ce of chiahderfin asetiiced dideBict Gsttibyl td feach Bk bosieér continued drilling nud

circul ation ft(fr .the rel ease nechani sm has been actuated. The
| ongi t udi nal ﬁtﬁ eyicgiof S gsat sursatiomfrthen prsviden @ reliablhandoefficient means for

provi de Ly ful wd . ' e om hol e. . assenbl y
after t hlglegﬁﬁlmfgﬁ{gefggelh hoﬂe{elgml Hr? %E o&tﬁﬁféé) P%\%\lglpﬁ})h%%%fifﬁgs ?tﬁﬁéei’]f%}m@egfe@g a'ta‘(?‘:‘?’rake
t he 20pperlatientd Hondillihg isktogs Bepavaltesplines hethe IonaehdRBgUfIRsed SN Y
and tubing are removed from3Q the well an aéLi shjhg tool grapples the

| ower hcﬁﬁg(?vﬁa,m eo'\lﬁp(?’éhOlﬁglgr@%lﬁtr@Gk'ﬂRﬁ%%ﬂﬁ?fﬁ ¢ falling gnotpp tiereby reygating ne

) | . Se . ] i i : i | .
reci r cultad kdensp Aelise Fah IRkRiglRE @&EF@M%%&%@%& LP gﬂéo%qéégla é;ﬁﬁeﬁﬁ&a"a

Wiile preferred enbodi ments of this invention have been
descri bagrticulpslyivselahwhemthe dnlingdfactrans pesitinade abthe topeofithé bttt holetabmembist

W t hout ﬁ??ﬁél&\%%gefe%s%ée%;e spirit or teaching of this invention. In
: [

parti culg vari-ous enbodiffents of the present invention provide a
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



10 1391- 1706170a8 August 2004 nunber of different constructlddwgust Rgi4
function in the same manner, each of which may be used to disconnect

t ubul ar nenbers downhol e regardl ess of whether the bore hole is disposed
vertically, laterally, or sloped at an upward angle. The enbodi nents

descri bedulberaifrlifferent conspliaisythafinction th @eariomahhér édch@f WYY Akd fdeHONS
of the sgften1in which the device is used 5 are al so possible and within

the scop® giscemect mbular msmabers dewyhole peeapilesscoft whethemthieoborpehpldés dispessdi n
conj unct i, ' t ubj f ttom hol e assenbly
such thatagﬁ%héggégy%d%ggo gh?ﬁ%tp t?@%m }ytu gﬁﬁﬁgﬁgg%%%?%ﬁPh%ﬁ@msgkﬂﬁb|y
i1 ustr atxungary odbsadisbetothiemithg Many metiongef tht ¥ystedn id Whish tat®vicBes used
function _of .the ggﬁse t.inv&gtion q§ a. di sconnect device. Accordingly, the
scope of A5AlRTRl ad Within the seersotithe inventiany Namelniibe prsent inveationomey he but
10 only BedtiR 8oiln®tidh wi | @b m{% @hh '

equi val ent's ofmghe lsut\_))\jt1 glﬁly%t%b%$ﬁ%ﬁ%&m@¥s. erozg?ts%a%gls}%%&g&@ Eod
ar e nunbpatenlar confguetien oSabingrind dotigrn hoteeassernbly ibustmted wind esmnibed hakintige

met hod s r.f o d.in the parti.cul ar sequence |isted, unless .

ot her wi s}e“%%f[a{}%{f?f 91 %%ﬂffg ﬁ?t E’?ﬁ@% eE&HwaﬁrﬂfvsmanAm seonnect AeVigR;i ce

for rel eAsedllivighpiierbpaof proctivh i At IFRPRICH the AbeGRRhtt U heFé%[b&{t’
ower

conprising: .a tubular housing having an upper housing part and a

housithg Py by tharkaims,that follgwi thei ng%loﬁwbbﬁwbalbbm@de reguivalsotgrofitbe salject
passage i I € bl |1 i i.thi.n _said | ower  housing
part, saﬁl“éﬁ#??ﬁ%?mﬁayﬁkggﬁqigégﬁ%%<§H%§§§@§%F3%BEEQF§g%%%ﬂﬁ%ﬁgﬁwﬁafn?he
passage ﬂﬂuﬁ@nhmnthﬂﬁtnﬁﬁmdeﬁﬂﬁrbe@ﬁﬁ&@&ﬂbkyﬂﬁthﬁhﬂ&:%&hﬁmupﬂakdhﬁmﬁkng
to said | pwer. housjng, and second connectors releasably maintaining said
retai ner® ﬁP@F%%ﬁﬁ* position in which said retainer prevents the rel ease
of said first connectors; wherein said retainer, upon the sealing of said
retai ner bore to block the passage of 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 connectors. 2. A device for rel easably
connecti ng one tubul ar nenber to anot her tubular nenber, conprising: a

t ubul ar housi ng havi ng an upper housing part and a | ower housing part, said
housi ng havi ng a housi ng bore therethrough for the passage of fluid;

11



a retainer slidably disposed within said housing bore, said retainer having
a seal able retainer bore therethrough for the passage of fluid; first
connectors rel easably affixing said upper housing to said | ower;;RQlsiNe
and second connectors releasably nmaintaining said retainer in a first
position in which said retainer prevggw he rel ease of said first
connectors; wherein said retainer, up sealing of said retainer bore

t o bl ock WHATESSBYMMBD ISf | ui d t heret hrough, and in response to the
resulting pressufe,of the fluid on said. retainer, noves fromsaid first
positionto a s oqﬁi'“ffogqrtfe ,Sgl?lﬁ Wﬂ@ﬁtlg%ioﬁertégﬁaﬁ@emgﬁe@ ARREDER BAPMAT ¢ he
rel ease GheaBerd chhmpsdinggonnectors; further including a sphere that is

movabl e with the fFui dg:to engage said retainer; and wherein said sphere has
a density appr oxierfdbaps heusing hevdng pe uwppsheysing parhend pdpwer hgusing perti seéd f or

rel easably congaghi ARAPEnbMBHLRe HERGh AR PRSIl g AT meTDer

conprising: a tu usi ng “havi ng an per g part and a | ower

housi ng part, saidetalsguslidablyndisposed withiousidlyweo heusitgepast, lsaid uethinfohavimgea
passage of fl yi.g; : [ | ner. sld dably di sposed within

sai d housi ng ;Hgggl,)légeat#lge@??%@ %rgﬁ@%%l}?‘%rgtﬁéggsg%eéaglﬂg@r et ai ner bore

t her et hr ough f or firdteopmsagelcasablyt affiding kaid sbperdionsiag ar sid lelvesabking, afd | xi ng
sai d upper housing tq said | ower usi ng,. and , second, connectqr.s rel easably
ol it A b g sar d oS RRSCIorS e Ry gt feid oG i © B GOR Ui
prevents the rsgldeaamenpretebitsthé rdl&ke 6OANEEEQICRNecMISr €I N sai d retainer, upon
the sealing of said retainer, bore to block the passage of fluid

t her et hr ough, and'ierpin ?é‘bEﬁ‘i@%f_’rt BPanHge peadige of myd petaisenfiae &1 bleslethenassagonl
sai d retai nerfydN&sthtduam aad Gn frbdpdhsd @5 ithd ?&uftﬁgagé%ﬁ%;gf RS ki CBn dafll

whi ch said retainer does not prevent the release of sald first connectors;
and wher ei n saptginepweeven &igsi yif firse pesifeon tars sepqrdrpositicnisivdnclasaitd stdinkr doper

housi ng i ncl %@ﬁl%e@er{t I%g&mgiggd?%tcoﬁ&%&jryes sai d upper extension. 4. A

met hod for using fluld pressure i'sconnect two tubul ar nenbers downhol e,
conprisirg the spefpwvied fgrajelgasablydéorgeatinglonk dnbhlansnemgbdrati mgptheparbubard

| ower houysi . .rel easably connected together and having a path for
fluid fltﬁ\%lﬁﬁ%ﬁ?g@ﬁ iils 3; (b) connecting the upper housing to the | ower

~housing with at bealsilacheisingchaasal eppatvasihgrpart(ad Plowdr diodginipakt saigai d
| ower housi ng ,par.t shifrabl e retai ner having a seal ahle bore
t her et hr ough:; Hﬁm&'ﬂﬁ?"ﬁ‘ﬂ%‘? FUsHEheE E‘ieg'mi'@l'a’ f%)r %PW?%&O?%H‘Q;H on in which the
retai ner prevent g rét@ineadigably 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;

12



of the rel easable connector; and (e) punping a flow obstructer into
engagenent with the shiftable retainer such that the obstructer prevents
the flow of fluid through the seal able bore and allows fluid Egﬁﬁgwﬁogo
build behind the retainer until it is sufficient to shift the s abl e
retainer into on | £ on t ai ner daes not prevent the
rel ease of the ?ae egagréagﬁl&%%y%] 84 8?%5%“%&1%@’{1% afer Wdﬁfg Bavined P]E ure
to di sconnect rétmeﬁhmbmﬂlafeﬂmmmefbsmdpmﬁgzlcff,ﬂuxdgorrprl si ng the st eps of (a)
provi di ng a tubul ar housi ng, havin nd | ower housi ng
rel easably connddfe@npesy ﬂ%?%%lﬂzﬂgﬂﬁ@? ‘ﬁ‘P[BS‘EIPP“F’&B e paid H"’Telfgwlsmg’ and
t her et hr ough; (ts)ec&mrﬁmﬁédtm ré1BRabRREAintARES S8 F@aihéleinlOMBF pdRibH MOWMLA N at
| east one rel easabl e connector; (c qfprow ding within said tubuI ar hou5| ng a
S

shiftabl e ret &HA&HAREARTP(ENE theislegss) of saiddiret comractorsir ough: (d) mai nt ai ni ng
the retainer in gndrdih $hidROGn ? ngoﬁ ﬂle%élﬁ%t&fgglg lf@t%ﬂ*ef'%re% ﬁlﬁ%ﬂtﬂ?ﬁ %Jsgig%%?e of

t he rel easabl e connector; 13 Augu punpi n

obstructer in Ideﬁ‘gfaﬁbws@h wdt n r¢$90@h|ﬁ)t@blresulemalpwsursmfhthckﬂmd cnheald
obstructer f | ( h eal abl e, bor.e and

fluid pr essu?éé‘ﬁp&s B‘fot}gs ﬁ%ﬂ\%ﬁ r%t %sﬁo{x ?ﬁ % ger%on& silt at, 11y grlugﬂ fs?1d E?tgqu{ar o&s
shift the shi homlb\mntéhaelaabofsmd firsacameciog; masi tion in which the retainer

does not prevent_the rel f the.r easable nnector erein said
Pow Obst Puct or wistin' Gl B3Es R it RIS RS Yl PO 00 oL FHRF: PoRaEh

f |h ui d. h6 The inchideod rebssell ammmﬁmlﬁwtésﬁmdmgéﬂawﬁgohhe st epdof fl O\é\n ng fluid
t roug OI’tS | e_retal ner en the retalner Is In sal secon
posi ti on: Th‘g WB%JOTO?SU& i prepsyrg FfbfilSF?@leﬁfd‘i“ﬁgule@f Jeanpest dewphglat i ng

t he uppeeorﬁmgwgegt@ﬁmfthe | ower housing and retrieving the upper housing.
8. A nmethod for using fluid pressure to disconnect two tubular nenbers
downhol e, conf®i si REpvidiagseepdubar; hougingr kaMing neprert ashi| laweh ouaising avisng

upper and lo I d havi ng a

parh for f1ui TP au RaneR See@ iR A AR T b AR B Y o P

| ower housi ng(bdi t hcmneICBagtth@n@peellamsmgl & dborieveorhouiol 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 c.onnector; 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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providing within said tubular housing a shiftable retainer having a
seal abl e bore therethrough; (d) maintaining the retainer in a first
position in which the retainer prevents release of the rel easghlg.,s 2004
connector; and (e) punping a flow obstructer into engagenent with the

shiftabl e retajner structer preven of fl

t hrough the sgézll abpgtﬂgfﬁggqgo%oéﬁwﬁg%g ?3?%?ge E’étsvg@? ﬁ"etshﬂﬁﬁh '§ %F%@%ﬁ%
retainer unti khe cﬁbs'tractsufafelvatte ke flowsdfl glhdtthfbughitﬁé a&lisble ﬁbﬁd ey alldwy fﬂuﬂh
second position in tal ner does, not .prevent t of the
rel eas aEI e cBYFiBEE & m@tﬁ??‘ §f‘36‘“€’é¥n@dﬁ’;§rﬁ“§€‘é‘°‘?t toshify S‘&ﬁﬁ@é% Bhelend
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 cofhesndtied ohdaimybufusthenmebuling theatien h flowingiflaid thrergheports in
conpri si r housing part and a | ower
housi ng g%rrf%yggéﬁﬁgggﬁﬁgﬂgau?/ﬁd@O%O%Rgﬁerethrough for the passage of
fluid; a7mean¥hé metlmdruf@hﬁmrmﬁmaeﬂmu]mﬂmg thestsp bf séparsiap dhd opyRr hbesisd figmand
sai d upper and | ower housing parts;

preventi rel,ati.ve |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 connecti ng said upper housing to said | ower housing;, second
connect ofeWRRPle, SprapEsing °ﬁﬁ?ﬁ?aln|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 ret aln SO as
to prevent tF@eﬁsﬂb\w(@ﬁnﬁﬁltﬁgqtﬁﬁf@%hﬂ%@@mﬁbﬁmm oo therethionglsi n sai d

retainer, upog)gt he S6R hl tﬁé Lg@eﬂ Ho%E i HOGwEP ﬂa;l%g wgrﬁugﬁéa%g%n%f

fdethereth ugh, an seto pressure d"on said
r et ai ner, rmvs’éeasﬁbl@rwmubrfl rst positi on to a second position in which
sai d retainer does_not nt t. r.el ease of I rst connector

wher eupon sai ( uppgrovhdé wr]i 1158%}5?{%2 ulgr Bousing a sﬁ&t;%le tehgigen e ﬁo‘ﬁéiaw&

sai d obstruct bsrehkaréthgugh;densi ty approxi mately equal to the density of the
drilling flu%dq;

of the releasable connector; and

maintaining the retainer in a first position in which the retainer prevents release

(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



said retainer including a plurality of ports for circulating fluid

t heret hrough when the retainer is in said second position; and said | ower
housi ng i ncluding an end adapted for engaging a fishing tool. ﬁgﬂmﬁﬂq§¢jce
for releasably connecting one tubular nenber to another tubular nenber

i na: . . S h . q I
housi ng part - sei s KD R S0 SR FonR “RErERhi e s sS4tile
passage of f| tdtadnerdoretheethesugh| i dably di sposed within said | ower housing

t, id tai havi abl e retainer bore therethrou far the
P eshge of 11, drstooPSc g AR ceRERR Romare g pT ey RovP IR SO RoHSOg: e

to said | ower hadsind@on@tdrs ﬁﬁee@éwgtﬁﬁﬁﬁﬁﬁaﬁhg shig h@@aath ¥ fiFipatidbMic@hieR| d
retainer in a first position in whic said retai ner prevents the rel ease

of said firstSUQFERTPrEentyfgaleasecdistid fstt apreetoripon the seal ing of said
retainer bore t%béﬂéﬁ'ﬁct%fle%ﬂ%ﬁ%s@igﬁogfng Wt gk ﬂﬁﬂrt%téhrr%%’@&idqgl%de? sb GsRENSE
f the flul er,

to the resulting pressure of Id on said retali moves from said
first positi oprevent thesitayoplflyd direughrsaid metaisier béresai d ret ai ner does not

P event L ! AR S i RS P RSP T
retai ner is ifluidaherethemphgdambisi response Ve prdssigaiofl thecfhdd parsaldaeines AOVS
sealed. 15 from said first position to a second position in which said retainer does not prevent the
release of said first connectors, whereupon said upper housing becomes separable from
said lower housing;
said obstructer having a density approximately 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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