221 4 956° HYDRAULI C RELEASE TUBI NG SEAL DI VIDER 2214956 This invention
relates to well tools, particularly tools for use with oil and gas well
tubing strings, and nore particularly relates to a hydraulic tubing seal

di vider for hydraulic release of an upper tubing string froma |ower tubin
string to permt spacing adjustnments of the tubing string assenbly fromth
wel | head to a packer in which the tubing string is connected. Q1 and gas
wells are generally fitted with well bore casing, liner, and fluid
production tubing strings for flow ng petroleumoil and gas frorz ’\e h?f)
formati on upwardly through thﬁwh@% s t
tubing string or strings defi T.\,well
fluids may fl ow while the annul us space between the tub| ng string or
strings and the well casing defines an additional flow path WhICh may serve

to-conduct well flukds §RvddtEor Wats A %ncesaa@' n teoefsffsr use with

mai ntai ning a hydrostatic head in the well bore for We kno contr ol

pur poses. Gepelaldmt, gudChwail! |G hg emwd aidt hmdiRc %é:.ecwmaa}l yS&dlates to a
bet ween the wel |l casing and the tubing string and the tubing string include
various fl ow cbagdrailiaprabing Ssealc Airidenl fby hpairdelic gasldaskt ofalane uppand tubing
the like. Various conditions may devel op which make it desirable to renove

the tubing strshgizhofxom e Jaeketubing sstdiingi g PREamica| speeing opdjustmegts of the
corrosion problens, and solving other problens which may interfere with the
operation of atbing siwangt aanenbly t £rowydher wellhesde§of ar packas dnr phbehs thet tubing
Is preferable that the %g&ﬁ %(_)rtlon of the tubing string above a packer be
retrigved to’ t RECRE £8¢ Pt enporarily plugging the tubing string at or

0ll and gas wells are generally fitted with well hore cas:.ng, liner,

and fluid production tubmg strings for flowing petroleum oil and gas from

. an earth formation upwardly through the well bore to the surface. .In such
.wells the tubing string or -strings define the flow paths through which the
well fluids may flow while the anmilus space between the tubing string ox
strings and the well casing defineé an additional flow path which may serve
to conduct well fluids to the surface or may contain static liquids for
maintaining a hydrostatic head in the well bore for well known control
purposes. Generally, such wells are equipped with packers which seal
[ between the well casing and the tubing string and the tubing string includb.
various flow control apparatus such as safety valves, gas lift valves, and
the like. Various conditions may develop which make it desirable to remove
the tuhing string above the packer for servicing the valves, correcting
corrosion problems, and solving other problems which may interfere with the

operation of a well. When tubing strings are removed for such purposes, it



above t he packer tenporarily while serV|C|ng the upper tubing string.

Addi fional |y, when such tubi ng strings are installed in an oil or gas well

i nwconjunction with a packer, expan5| on and contraction nmay occur in an

upper sgCtion ofist prefershiy) Waki¥e svpendonyiwerhctie F@%F%mﬁhﬁcmr be
packer. Jt is thus desirable to provide_a tubing seal _divider expansi on

j oi nt to reli evéetreEedoEa gﬂ't?fs‘é'fﬁaé%%‘lﬁu SRS nﬂw E%t Shring at or

Z;:\gre?s??aéglbgma%‘s’egl clé’rﬁ% erature Ch?‘ﬁ’g ‘?’dgr ot her wi se terrthe Béigtkgh string.
I mobi | i ze](ctl ﬁnt |P1%8é$]t ngi?%e%%ggk%g %Hén%q: F\'%p%g gk?nugore ?‘ﬁl Sﬂ%ﬂ 85 ges well
gg(s:leasgwngo{ hter]'glajcc%h I'n w%a\gﬁtbg , :fyg\své #Pheag MEC‘{} & ufoin @

the casing for %ady%é&@oa%pmsmz@garﬁfg Ragsidlg a&&erenS%Immaﬁ and the

packer. The various problens inherent I n apparatus which permts renoval

of a tubing strigagk&kovetaiPasierdesidalild @WSpicvidé LD itlBiRX [Bear i diviles \Weeaxpansior
t he packer and the well head have been addressed in various prior art

patents. An exp3eshortg pélifevestis subiomedf istribses diattenexphné28n &39costaetion suct
to Stanley A Wise, January 3, 1984. I n that patent an expansion joint :

i s shown which ias was descaisedi by Zeyparatiye whangesn or takbeewiaed aftash the macker is set
Such a system of course, requires the addi ti onal steps and expense of

setting up w reIWnélkaGFlﬁnﬁﬁkesGﬁP%mmf% ﬁ@*nfaﬁﬁamsr%\aﬂ‘fﬁe toupReRy other.

seal divider type is shown_in_U.,S. Patent 4,289, 202 | d, Sept enber, 15,

198ld’te19 W | i am*D. ™HEfiEPsBR . deSiF?P]t%szrl %Y%anm Sof‘ﬁ1'b| repein lmmobilized
di vi di scl osed a | i cal I asabl e.in e mell Ut the | vider

nust be run in é’m&% e PackK 8 830l b iR Bis 4§ B HelSlsary fon

the joint to ca.rry the we:.ght of the tub:.ng string when positioning the
..packer in the well and to allew a wellhead to be secured to the casing for
'.pi:oduction purposes as soon. as possible after setting the packer. The
various problems inherent in apparatus which permits removal of a tubing
string above a packer and allows for tubing expansion between the packer and
the wellhead have been addressed in various prior art patents. An expansior
joint is disclosed in U.S. Patemt 4,423,869 issued to Stanley A Weise,
January 3, 1984. In that patent an 'expansioh joint is shown which is
. ~ releasable in a well by wireline tools and techniques. Such a system, of
' course, requires the additional steps and expense of setting up wireline
equipment on the well. Another aﬁparatus of the tubing seal divider type is
shown in U.S. Patent 4,289,202 issued September 15, 1981 to William D.
Henderson. In that latter patent the tubing seal divider disclosed is
hydraulically releasahle in the well but the divider must be run in a closed



condition so that it is capable only of expansion fromthe condition'Tn*,;
which it is run with upper and |l ower tubing string sections in a well. °
QO her expansion joints of the general nature of the present invention .
require tubing rotation to rel.ease the joint to-function in the mellg'ore.
It is aopaigtbpals®birhat oftthe | FysdEBi®ONchyPIeWi dﬁpana@'\ynarﬂ—&mmmﬁd
apparatus for coupling upper and 1 ower tubing strihngs together in-a well
bore. tonditidoat hear whiijchcti tofist rani wieht upperoapdotoderatubinaneticipyoved
wel | tubing string coupling apparatus of the tubing seal divider type. It

i s anosfetiobpein afwelk. i Ordelr enpanspoovjoints tabhithe gealexdilvndénrehi ch
does not require.that the upper tubing string be rotated for disconnection
fromt € FBRePTEEBN%gisventdon regyizpothbingbresatipnt ke raleaseotheo
provide a tubing seal, divider for well tubing strings which nay be
unIatcﬂ@ﬂnﬁytPe%BPEtH?&réﬂlF@ﬁt@ﬁ@ﬁoppqﬁr i s anot her object of the

i nvention tq_ _provide a hydraul i tubing, seal divider which is casing
pressure regﬁoﬁ§i9eprﬁpcﬁga n bﬁ?F% BgeﬁﬁeanYﬁﬁtFHVeﬁPi85°V&dﬁr8vp ¥ a

t ubi ng al ;. dj vi ch..d u t Lo position and,.thereafter.. .
hydrau??’gallrxsﬁr%?%%se PP?)Cra o%g?? gdi(?l%%%(ﬁ@gné&) %roralg%n[lroéﬁzf o%ugfmtghe '
coupl e 4bi-ag ' LN _a ryd with the invention, there is provided
a hydrgﬁ%ﬁ@??eFégégggﬁbﬁhgas&%ﬁld?@§%%r_for.coypling an upper tubing string
in telescopirg 58 ahbPRe¥ bBjROVE thibi AYentl bAILANErbs'i8aShNdelhankubi NY
'strings in-a wellbore for rélatively |ongitudi nal novenent therein

conpri gh@ovadi wesl tilPhg MUSINY coupling apparatus of the tubing seal

divider type. N _ v

It is another object of the inventipn to provide a tubing
seal dividerxr which does not requi;e that fhe;upper tubing string
be rotated for disconhection from the lower tubihg string.

It is another object qf the invention to_provide a tubing
seal divider for well tubing strings which may be unlatched by
remote hydraulic control. _ |

It is another object of the invention to provide a hydraulic
tubing seal divider which is,casing.p:essure responsive.

It is another objec# of the ihvéntion to provide a tubing 7;2
seal glivider which is run at a mid-positién and thereafter
hydraulically'releaséd for longitndinal expansion or contraction
of the.couﬁled tubing strings.

In accordance with the inVention,_ there is provided a
hydraulic relzase tybing_seal dividgr for coupling an upper
tubing string in telescopic relation with a lower tubing string
and releasing the tubing strings in a wellbore for relatively
longitudinal movement therein comprising: a first inner housing

3
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i .. - :
3 . .assenbly connectable with a first of said tubing strings to define an
intejral length of said first of said tubing strings, said first housing
assenbly having an external |ock recess |ocated on said assenbly and said
assenbl y™being configured toip&rmt |ongitudinal noiement of said first
housi ngjsseridsenmlyr thankergbheofwitlpr adetiarat nefl saidketuleing i sertiagsheto
second of ~said tubing strings; and second and third housing assenblies in
concentric reledtiine am igwiegrd) skerngirsiof) ssiskrbinstamf caink duwtbing tstsiaigs,
second tubing string to provide tel escoping relation between said first and
sai d second ta@dichgfdrsitngeous heg udisaemyok hadhsgf AN epgagnglsatackogrecess
recess on said first housing assenply to lock said first hausing as_senb.l(%/
vi th sai d sed@RRtad 190 repHOLRFREMBLR AR E31d;aR58RRLY bedng: senfiggred to

perati g SaiRFO SRRk e GIRA B, BPLGcEL CohHTvEred Jasamang aver
f hol di ' | st 0.l ock i tiony f; | 4i id

oiaton in rotdua SR fbE 4 ardanBaRuingl bhiPra RIRcTe &8 B Aichg o
d tubi tyi | t [ £ 4 f ' j .

ctrings over S NI IR £ dF SERE UL R Biludlnd Afpdat?l b 1

Yo S SenloSPRRAT OB L0 S PO LAII A0 anc
conj uncti on "édﬁhéé&ﬁé%@%ﬁﬁd‘%éﬁ&% NASH NPT Fing to provide telescoping
relat'io.n between said first and said second tubing strings,

— including lock means for engaging said lock recess on said first
housing assembly to lock said first housing assembly with said

second oxr third housing aésemblies, a hydraulic piston, lock

means holding and lock means release means connected with said

‘piston for operating said lock rheans between lock and rélease
conditions; releasable means for holding said piston lin lock

condition; means for holding said piston in release condition;

and means for sealing between said'first and second tubing

strings' during relative telescopic movement of said tubing

A\ strings over said predetermined s.trok'e.

The foregoing objects and advantages of the invention will
be bei:ter undexstood from the follov?ing detailed description of
preferred embodiments of the invention taken in conjunction with
the aécompaﬁ&ing drawings wherein:

Figure 1 is a fragmentary longitudinal schematic view in the
section and elevation of a cased well bore equipped with a packer
and lower and upper tubing strings connected together by a
hydraulic tubing seal divider embodying the features_ of the

4
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Figure 1 is a fragnmentary |ongitudinal schematic viewin the section-and. .,
el evation of a cased well bore equipped with a packer and | ower and upper.
tubi ng strings connected together by a hydraulic tubing seal divider %
enbodying the features of the 4 invention; Figures 2A-2C forma -~
| ongi tudi nal view in section and el evati on. of one -enbodi nent -of thefiaﬂ
invention at ,a |latched m d- position wherein the |ower inner tubing string
secti ohPVE€NEIRRdct ed to the wel | packer; Figure 3 is a |ongitudinal viewin

ST, P B A ) R S el
|0 s ool 8RaBnc KR! e Lailo R Tof A SLageRtrdh hECh TRRRRMCRULE
Stri ng%gﬁegehngwhgrwﬁ P& e Rl t tﬁnb%n%uwngng?éﬂftk g néeg#i% Syif ace;

and Fl I's a fragnentary view in section an eva OW ng the

tubi ngeagabcted 49 the HWePIREaACKEA:;4B in a released condition. Referring to

FIGURE 1, a well Whaving a cas!nd C provided-m@th perforations Ois

fitted “ﬁthFQgB%%ka'féSéahbﬂgiﬂhaﬂnhﬂevﬁﬁﬂeﬁxpQéé@@i&@Jénd-elevation
illustrating the tubing seal divider of Figures. 2A-2C in a

released condition;

4a



H L. . '
arqu_gg’”ci* string of lower tubing T1. A hydraulic release tubing seal divider
10 enbodying the features of the invention is connected with the | ower

tubing string by BIGURES| 4Ry-4Be ot 1aplongidedindlt hviewt dnnabetionl @nd Bbevation of
connectfon of an overshot type fishing tool for pulling the |ower tubing

and par. anprhenbfory ofafeal \digéder Grbediagabhy feetpress ofhthe guwentigni hg a
Tl with- an upper tubihg string T2 extending to the surface. . The well
production systtEhed N GTBPFHIF R L Kde P‘;‘teéng‘% FERPI HxGerdingr teubrpacker
strings Tl and T2 are run_into the | I and the packer set with the tubing
strings coupl ¥ ¢ f;e’t’ﬁ'@f:niﬂ'?lﬂ‘éﬁ?m hE"S §BF ege di vider. The tubing

seal divider may Hﬁﬁiﬁb era ul i cal eqase n i |
formed by the seal diVi gesngget %\gagﬁlg%( I3 I(‘)']'lwéé1 %ﬁ'ndste%‘ﬁ%gé ﬁbie%gsas‘ﬁgpngﬁ%ﬂa the
sections for HeLESCARING: LR UpPPLCHRE! | AL 45RlR Ll Y8 daBed PRy, seCti o

for spacing out and to permt expansion ané contraction -of the tubing

strings to be accegramdahgd tBy HIbORE al, €S£ORENT WaHdv@Ag ala tingad gw}iaeﬁa. with
The latch system of the seal divider is actuated by the fluid pressure in

the annul us bpérfepatidie OUY EGttdd WS aApackdicP WddliAg Wil €he IuBér Tapithdisall
pressure is applied to the well.- Wthrough the well head, not shown, at the
surface end o&rdumd swdtiring of ldiefretubimg T FAGYREaZGc réleabesthibiggleall dilvider
i ncl udes a tubul ar body 13 having a | ower threaded portion 14 for

connection i nl® emodybogr thaibfeafures i of e igwenticactiby canndctedewihtindthel lofer
t he packer P, not shown. The upper end portion of the body 13 has external

t hreads 15 antBimgestaing hPrafls pehing headodlsprevided ) with cefipenil dJ ol offe for

boy by the i cads, 42 2" 95KSd AR DRlhund NI B U1 2] (RSO S et

| packer. The tubing seal divider 10 rel_easably couples the lower tubing Tl
with an uppef tubing string T2 extending. to the surface. The well
pi:oduéﬁion sﬁtm including the packer_ P, and thé upper -and lower tubing
.st';rings Ti and T2 are run into the well and the packer set with the tubing
_stfi_ngs coupled together by means of thé tubing seal divider. The tubing
.. seal ciividef may then be operated hydraulically to release the connection
formed by the seal dividei: between the .lower, and upper tubing string
.s'.eci_tions .fqr telescoping the upper section relat:‘_.ve to the lower section for
spacing oxlxt and.tolpemit expansion ard contraction of the tubing strings to
be accommodated by the teleséoping action at the seal divider. The latch
system of the seal divider is actuated by the fluid pressure in the annulus
b_etwéen the tubi_hg strings and the_ _well casing C. Such annulus pressure is
appliéd to the well W. through the wellhead, not shown, at the surface end of

the well,



circunferentially spaced J-slots 23 for engagerment of internal lugs i'n an .

overshot, not shown, for grasping the fishing head to retrieve the | ower ’

t ubi ng strlng and packer to the surface. The |lower tubing string T1 above v
dxguiar 13

the fishing heaferdngokmdEFERE i2%: othendiping bead 14 indndsy &
threads 20. Referring to FI GURES 2A and 2B, the tubjng seal diwvider
i ncl udes BAYHESR | BF nErrsagsd H?nﬁ-@t}m f’lgfﬁﬁn%n%ﬁl%liéﬁq BRgrel oHRE| ﬁ

section of the mer t ubi ng str.i The .up end e lower tub
string T15HE™E é’ Ifﬁ'ﬁé' dﬁ“aﬁ%"v#teﬁ'h gn?‘f}:ple‘%?'of%
not shown, lau n p

t ubi ng st r?ge vénen%{c%gL upper ?ﬂp{‘%éﬁsﬂrl g:gakl Se&ggrrn%\ﬁ;e '(t){]e wel | %E%
the portle&eat:stﬁp |W—s1¢@'sﬁ.€e\§%]r2'1ngs colanb&l[édspﬁattfedbbﬁ&e .nner%"%%@q 528

perfornms the dual function of both an 1 ntegral part of

t ubi ng st shd0188Kbd ha?aﬂrs ; OUSY NgelENfREwdl 2ohe t WhbN0s1HRe has
i vi der )

di vi der 10. The sea 10 has a second m ddl e tubul ar housi ng
assenbl y &foumfedsntial lywapated -alotatash foecehqiyendnt gt eht@Aiadt BugeLdln @RS
30 and 31, and an upper end section 32. The housing. sections 25, 30, 31,
and 32 areversbot.edngtoghtwmr far cgreaspingertiieafishingyhedd dadedtrimveethe akser A
pi pe coupling 33 connected into the upper end of the housing section 32.
provi des ¥EnghetEagnand ipascker '@crré'-happ'ewfapebr Tpes L ewary tabingn stringe TL uakiovg

seal divider The nmi ddl e housin assentyy i ncI udi n the sect i ons 25,
30, 31, aP FASBUET | Pl 6s ORISR kD) £5% oroBn GF SHo( B 3L ey

housi ng nbe to provide the desired |ongitudinal stroke or spaC|ng out
capabilipﬁmﬁ?é? *seal divider which, in the particul ar enbodi nent ShOWﬂy

I's approxi mat ﬁéﬁ'er@}ns 20, '3 Glmes -Egeand 2B, the tubing seal divider 10 includes a
first internmal tubular housing member 24 which forms an integral section of-
. the lower tubing string Ti. The upper end of the lower tubing string Tl as
. Seen in FIGURE 2a, is prowided‘with a landing nipple profile, not shown, for
landing and 1ocking a plug in thetqmer end of'Uualcwer'hﬂnmg'strzmgvﬂmm
the upper tubing string is removed from the well. Thus, the;pmdicn of the
lower tubing string T-1 illustrated in.FIGUREs.ZA and 2B performs the dual
function of both an integral part of the inmer lower tubing string and the
inner tubular housing member of the tubing seal divider 10. The seal
divider 10 has a second middle tubular housing assembly ﬂimﬁd by a lcwér;
tubular latch section 25, intermediate sections 30 and 31, and an upper end
section 32. The housing sections 25, 30, 31, and 32 are secured together in
end-to-end array by threaded comnections. A pipe coupling 33-connected into
the upper end of the housing section 32 provides.for the comnection of the
upper tubing string T2 into the tubing seal divider. The middle housing -



l-. '-. . . . . . '
t uhi.n eal divider has a third outer housing assenbly forned by a tubul at
sectibn 34 and a tubular section 35 which includes an integral annul ar

hygraul i ¢ pi sdsaemdly f PRciMERQUERS SB&HIRhs OI5, Of30) has15eanadisgi dee. ihheelescoping
housingf%ectrons 34 and 35 are secured together in tandem by a threaded
connecty fn. siidabDeit ecldtaosiiog aheefikyt i sareli tabdidigomeinber neddte pomsidag the
assenbl’y ‘bet ween the | ocki ng position shown in FIGURES 2A and 2B and a

rel ease posi tdesdared | LUongd fudidhal nsEraBgRBr3spacked oyl mapabllEtEURE 28 seak @ivider
more | ock segnments 41, are carried by the middle housing section 25 in

wi ndows 42 pryichedip nthehPagbimilay sueadipent shgenjisnaedxipataly @k deel. The
define an annul ar retainer flange 42a which engages a retajiner flange 4la

on the |ock sefieatseal divifes &t & Hdirdcputssy D97 aFAMPLY | foxged RapdFyputar

when the i h [ ti s . Wt hi he m ddl e h '
Acconbly, SUPALSBUR g cROTAPE (RECHBLCE (DHFRG ALAPRG £ oMieRSharler
The i h | { I | ggki ‘s

engageabl e by WRbEITE Blaskp, 18° AR TELIT: Wpteciln BECLAG PEACIA dder, | e

in FI GURE ZB,hJLQE_n%og&ﬁggm; hgy rrj,ﬁ%'ﬁ NS 588, R3S & %ei'gi’-hnéindeﬂnggt HdtRAdaged

novenent on the 1 nher housing nmenber. The m ddl e housing section 25 has

ci rcunf erent i gdonéctitated Mbi Betarh 8Bis ity absdn®l yOis SIGkAbFe 4h taE "REAE hd\Bing

outer surface of the housing section for the inward ends of shear pins 45
connect ed t hransghblfebetieah RAYSLOGKIIRC ipostidh ishbvn the FEIBURES QA @nHolRE BAR a
outer section at the |lock position on the m ddl e housi ng assenbly as
I 1 lustrated ireleaSRosABion Tiid ustitatredhdonsFIGYREet | Befddrings tanFIGUREr 2B ohe or
annuL:/r rel ease recess 50 which is sized to receive the outer portions of
the Motk segrmones lotk: segmantasdls hare oederied nent thef rmdddieichousang Beetiiog 25 in
windows 42 provided in the housing section. The windows 42 are shaped to
define an annular retainer flange 42a which engages a retainer flange 4la on
. the lock segment 41 to prevent the lock segments from falling inwardly when -
the inner housing section 24 is not present within the middle housing
assemblj, such as during removal of the upper tubing string from the well.
The inner housing member 24 has an external annular locking recess 43
engageable by internal locking bosses 41b on the lock segments 41, as shown
in FIGURE 2B, for locking the middle housing assembly against longitudinal
(U . movement on the inner housing member. The middle housing section 25 has
circumferentially spaced blind shear pin holes or sockets 44 formed in the
outer surface of the housing section for the inward ends of shear pins 45
connected through the outer housing section 34 into the sockets to hold the

outer section at the lock position.on ‘the middle housing assembly as

illustrated in FIGURE 2B. The outer housing section 34 has an internal



<

tion 24 when the outer section 34 is shifted to the rel ease posi"ti"d'n'on. ,
he m ddl e housing assenbly as illustrated in FI GURE. 3. As shown in
FI GURE 28hmABrapaid=ae sesdssasecuiich 34 &&zdai bbefbdelive e baEd podbivtss - ©

recess 52 in the mddl e housing section 30 held in the recess by the(’qpper
end edgetims3 leickt begiesi 4 secielmas@Sthelleck efdgmaatentron BhHe siames hekymen

t he tel escopi ng nenbers of the tubing seal divider housing over the |ength
of the 6srqt2OnfZbtwhent tlk coustrt $retioniIfg igeshi fedi e the refieaserinddibidrowsi ng
section 30 has_an external annular |atch recess 54 encﬁ.gz%eabl e by the latch
ring 55 & r lien haysing oPSRMbAKN AP allbeatadatedoin nFEFHERE St or Moudiong in
section 34 _and_biased inpardly by springs 61. _The latch ring 55 holds the
outer hoUSTRYy ¥rseibl a?h%garlelaéé hlyo Silt ilﬁnfbﬁt?dhé‘“ma&dll@g‘?fﬁ’&%i Agnular

[ Lkl g | - 1 ddl e h ' ' 30 h
;ﬁCteIrllogrgegccfggpégrﬂitr%‘%tsg’cﬁ%nE%%\?’Edgﬁc&lgggﬁ? ?‘F‘g‘goﬁi %Sll?g’%ﬁ%}%taltg?o‘tpper a.s

flange 63,pngblest OYPrnE Nt i nbNEactt bl (2900" fikeP Real R SlthTY S70LLAIRMHEG kR
f ? e m(?gle 0 C ié&

spaced fromtHe outer surface using section3 efrning an

annul ar m&r&q&&%i RélerS ot EnANLGE nhNEe ANV Aie P ML ha BuesS ARSI SRR A

bl eed port 65 thro the m ddl e housing section 31 opens’into he | ower end

of the cyfindem @4 Rijat 08 4he hagihgt s6a1al qilviBer.Seatise Miaaea! h&hin
bet ween t he pi stcgﬁ %or?gftgﬁgi%uter surfacegof t he housi ng section 31 and 9

ext er nal sedtigns 8@l 1sas7 hnsedterngl Varinal 41 € atth efecess | SO fenghgeabke rty Rhetiten62.
The outer housing section 34 has an upwardly extending skirt portion 34a
havi ng aring e¥filechmdrdedhi en ahterimal uppaulagncretesy eéf im t the fithoubowdng
section 35 which includes the integral annular ‘piston 40. The skirt U
portion Serfipnt 34 i ands biasedy inwariliyohy Rraringhélski Fhe geteh onng 255 idlds the!
spaced around the 8 ' '
outer housing assembly at the release position on the middle housing section
30 as illustrated in FIGURE 3. The middle housing section 30 has an
enlarged upper end_section providing a skirt portion 62 and a stop flange 63
on the lower end of the skirt portion. The skirt portion 62 is s.paced from
the outer surface of the middle housing section 31 defining an annular
hydraulic cylinder 64 in which the annular piston 40 is operable. A hleed
port 65 through the middle housing section 31 opens into.the lower end of
the cylinder 64. The piston 40 has internmal ring seals 70 sealing between
the piston and the outer surface of the housing section 31 and external ring;)
seals 71 sealing with the inner wall of the skirt portion 62. The outer
housing section 34 has an upwardly extending skirt portion 34a having a
threaded connection at the upper end thereof with the housing section 35
which includes the integral annular piston 40. The skirt portion 34a fits

in sliding relation over the skirt portion 62 and is spaced around the



piston 40 to permt the skirt portion 62 to fit between the piston and the
outer skirt portion 34a. The skirt portion 34a extending to the body
settion 35 above. The skirt portion 62 defines the outer wall of the
annular;cylinder 64 above the ring seals 71. A bleed port 72 is provided in
t'he sklmf portion 34a to release fluid fromthe cyl.inder 64 above the

EQES! o andusn ohaalE, e | Ene RS ShorElen | Ba, R CBEE, bfa% <2, th
piston 40 al g S PR Cche bk e RRErE PB:RILH aanl o oE  BRH.ondhn,

to release thg Z%Eﬁrﬁfgﬂg”{:ﬁ 4%0&? sAGIdhd ﬁ“aﬂéﬁt“bt'ﬂg 3KG O Mﬁdsz

T2. Ring seals nternal ann recesses In e housi ng sec

seal between dd¥s i SIHY iRy %ﬁlo%”@hbhﬁnﬁﬁ?dﬁi:” PERALPNG S oé‘éneﬂ@n_l

ring seals 27 carrled by the housing section 32 se bet ween the upper
portion of thediEising FeBIHY JoAd7 S his HRRSFLRAT 16D ML )i 83 d:rﬂ'.:l.on 34a
operatlon the tubing seal divider 10 is assenbled in the | ocked condltlon
i'lustrated ito Rtalszse 2£22{d afifomothectgliihdercéd abevieowe annularstpisigon
section T1 and the upper tubing string section T2. The packer P is

connect ed on 4thefoowapanadtiing sthendgublingy séalJdixtidercdptvesn athenblqcked
11. The tubing string upper and |ower. sections, the tubing seal diyvider,

and the pack@bﬂdﬂ?kqnlamdfﬁhﬁerﬂbeasﬁﬂdcphélﬁaéker Thes pisten 4 i |spared
the * position illustrated schematically in Figure 1. In the |ocked

condi ti on- of ayqund,fiheyhouging §PH§F~°Ha§1 p%FP‘?Y%LH% mingegRails EPRRENDE, free

the { ook seOment gk °09°05d N5 05k 437 RTory

Lﬂe %ousing section 31 when
operating the annular pistén 40 to release the lock segments 41
for spacing out the tubing sections Tl and T2.

Ring seals 26 in internal annular recesses in the housing
section 32 seal between the hoﬁsing section 31 and the housing
section 32, . Similarly, ring seais 27 carried by the housing
‘section 32 seal between the uppér end portionlof the housing

..section 32 and the upper end connector 33. _

| In operation, the tubing seal divider 10 is assembled in the

“locked condition illustrated in Figures 2A-2C and connected
_beﬁween_the lower tubing string section Tl and the upper tubing
string section T2. The packer P is qonnected on the lower tubing
string Tl by the J-latch coupling assembly 11. The tubing string

upper and lower sections, the tubing seal divider, and the packer
are run into the well and the packer is set in the well in the

- position illustrated schematically in Figure 1. In the locked
condition of the tubing seal divider, as particularly seen in
EFigﬁre-zc, the lock segments 41 engage the lock recess 43 in the

ST : 9



. - .
I nner housi ng section 24. The outer housing section 34 is |ocked agai'nst - . .
| ongi t udi nal novenent on the housing section 25 by the shear pins 45 in the
position at which the rel ease recess 50 is spaced above the | ock segnents «
41 so that the bore of the housing section 34 below the recess 50 holds the
| ock segrentousing seesiomddd pBetowrer dougiingh sersionndt beskeskedly of
the | ock segments engage the lock recess 43 so that the middl e housing
sect i (wanshdlergl sidErakonevagestcPnothes hansdRda seqtdare By nkhe

relative novenent cannot nove | ongitudi nal I% n the i nner housi Bg section
e %

24. THE2RPIKE 4pthgRE Rt Ha e Rterse TPttt hgideal

di vi der_ 10 . ded b her. ' | ocked:.
hown Sa7ced ARt M Logk: Repftent 8y hPE et i BP e, BE kIS s ER% oy P
B ¢ ; : . _ C ubi o . |
Ihf/dfguﬁeﬁtajrr yr%%s)gﬁr]ea]teog'ﬁlet%c?': %L(I‘I(aegsssé 5t0hgzggsegnl‘aaﬂgoﬁgaé?%ég?%‘}5§tsér!{|.'ngsef or

spaci a Q. 0 d i Ctyl Y o)
s!tori ng%%de geglg'%&i%\gl’%dg@i g'h?'e eggﬁéea g§n%%rg€#%§p%égu€2e té%%l iggateﬁrough

the Weldgiéitd Usngayg endl ol ideddl® £85580that QR iRITe Dhods ShGT IS

above the packer The annulus pressure is comunicated to the piston 40
t hr ougdedtiow oLt dadanthav ditért RouRlisigOsddtidie JPahilkdl AR 1H6ekedst on

and the housing section 35 above the ring seals 70 and 71. Wen the
hydr audgaims €l iore moerenienttotadfiotrmove Horiditullima 1y omsheubnreerts a
downward force on the piston which exceeds the holding ability of the shear
scr ewsholigindgi séchign 24¢ cRhmpl eas beheboulin@c9tkingsOandOpackiedsaret he
| nwar dloev?edzs'ec(l) f ttq1ee Srtl.telgg.ng' seal divider 10 cannot be extended or |
r
retracted but rather rémains locked as shown in Figures 2A-2C.
With the tubing seal divider locked, the packer P is set as
represented in Figure 1. The tubing seal divider is then
hydraulically operated to release the upper and lower tubing
strings for spacing ouﬁ 'aﬁd to -accommodate expansion- and
contraction of the tubing strings. The seal.divider is released
by hydraulic pressure applied through the well annulus downwardly
within the casing C around the tubing strings above the_packer
P. The annulus pressure is communicated to the piston 40 through ;;)
the port 72 and within the piston in the space beﬁween the piston
and the housing section 35 above the ring seals 70 and 71. When
the hydraulic pressure on the piston 40 from the fluid in the
annulus.éxerts-a downward force on the piston which exceeds the
holding ability of the shear screws 45, which may, for example,
be about 13600kg-(30,000 pounds), the inward ends of the shear
screws in the recesses 44 shear releasing the outer -housing

assembly including the sections 34, 35, and the integral piston

10



screws in the recesses 44 shear releasing the outer housing assenbly

i ncluding the sections 34, 35, and the integral piston 10 40 for

downward novenent on the m ddl e housing assenbly along the housing sections
25, 30, and 3 foAs dokmwrirdl ABvéhent PrNPRE ndiid e hdhg.inighaseen®lyNalishggthe
sectiomm34'with the skirt 34a is tel escoped downwardly until the [atch ring
55 in the sediousimg secalibgse®sy t30t handaBth r esessh&4piastond 4t0hel s pahped
housi ng section 30. The spriiggs 61 urge the latch ri;ng 55 into the recess
54 | ocki ng t hiovwroesrdly setheopuser hbasdikgr se@tdonadd tidhhole rskiect3ém is
35 with piston 40 at the |ower release position at which the rel ease recess
50 is aIigmmteﬂQSpQ@@ﬂad@unuardbyl@nkigohhe latghrening 435 whb cther seebion 34
free to nove radially outwardly into the recess 50 out of the inner housing

section recesis 4a8ligpedhwith [thek lagmenrecess pé| axounds dheomigddle housing

novenent, the |lock el ements_are canned outwardly b% any qug{tudinaL
moverent of tFREEARRr 30ubi nEh_t FPFINES i cWr9e” EBRndAtSR i FiRIt Re JdfP&e the

end of ‘the middl e housi assempl y .at the secti.on : us,,wth.the | ock
Sogmant s 41 FAGEREPE TRPEHHE ChY gis LG e ASh 34, EBS: BikhanAda and the
contract ‘the full.stroke permtt y eshan. o t J t .
out er housi ngh%%sé]é'ri%l%ei?%?%ﬁg%ga‘?g}:ﬁepigg\%g ?%I%%s%h%gg? %/%n]?%]ye?‘%% Q?%ggmn
at which the release recess 50 is aligned with and around the

lock
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55, the m ddl e housing assenbly including the sections 25, 30, 31, and'32..
nmove as a unit with the upper tubing string and the outer housing assenbl y

including the section 34 with the skirt 34A and the section 35 and the ¥
pi ston 40 SGETPRFS) AL CHEED 3PS REY FFE81 & REVR iTE Yo ABTRRIRLY &P (e FRPSAE ¥ e

housi ng moly the. full .stroke of .the tubing seal divider.. Over the2fyll
Cer oke of o SiabPEcinitR, NUETIE SReHiRy Eeeard r nitt) S8 JorRoSoaeii 4 '
f d by t l._di vi t i tr T h

Lobi g of Aelgadief ot lcficha BELUIGER U8 § QPR Wik %ol it Su@fidal P 5y BRPY
he tobi Jé: A . . et . . ) U
thg tﬂb: ﬂ§°§§r| nghéjésenb! y aanra%n |Eﬁto%%#wa#%§ \?\ﬁen ttheSd(Ea‘g _o
di vider i shacig edared Qﬁéiﬂﬁﬂdl@%dtﬁﬂs?]%gm att lchel BEcties2.engng, e

upper tubing string is free to nove both upwardly and downwardly. This is
i N contraxhsl Léck seorerftst 4 RriclbgeR nthe Wppee tubengasiridy Vixles freer tit eéxpandie

cl osed position and when opened the upper tubing string is free to nove
upwar dl y @mfycontfractntihe i 13 dtxekeopemiditthd riw bheededignr efiothel sptarhe Wger
tubing string P2, the tubing string is pulled raising the seal divider 10
i ncl udi ng the euterchousiagcansswhbihilatelied: ak %@al%#@@asetméﬂ-t%%ﬁﬁﬂ@ Hngst
i nner housing section 24 which is an integral part of .the | ower tubing_
string T1.5% THee ypsieLle hensiga sessenbly Tinckpding Jihenseqtdore 43, dP0i ¥ APAR%
and outer housing assenbl.ies.are renpved fromthe | | eaving the | ower
FUbi g, ot AENE SF1 % AR O A8 GIREE: EAPH: GRS Bo kP BHFeFHAchpLRg pembLy
coupling S I I dit i Qns. r.equi I ' y et
in the | aﬁg'lc%mﬁ%pﬁ% Br o‘f%%%e,ﬂ n‘&n&s I%%n ,s kg%t ??14% %e%ﬁ%ngg%gaphgg t 'a%?ngj
string T1 PLt3 40Obeing latched to the middle housing assembly move with the middle .
housing assembly the full stroke of the tubing seal divider. Over the full
.. Stroke of the device, the seal assembly 51 seals the telescoping joint
. formed by the seal divider between the lower tubing string T1 and the upper
tubing string T2. '

A particularly important feature of the invention is that the tubing
seal divider is pinned at a mid-position while the packer and the tubing
string assembly are run into the well, and thus when the seal div:.der is
activated releasing the lock segments 41, the lower end of the upper tubing
string is free to move both upwardly and downwardly. This is in contras./
with prior art arrangements where the seal divider is run in the closed
positioh and when copened the upper tubing string is free to move upwardly
only. '

If conditions develop which require the removal of the upper tubing

string P2, the tubing string is pulled raising the seal divider 10 including

11



r enoyer=of -t he upper tubing string with those portions of the tubing seal’

di vi;der connected with the |ower end of the upper tubing string at the _
coupl | ng 33. allhef|theecortponents ©fr theysaald di idqraokiesr tharaithe Sfitrsitninree housing
wel | . Tfre 1 ower tubing string and the packer ‘may be renoved, if desired, by
usi ng siéndaraiamcm Fooidchnis taschintegred pact wof rtgealpwertshmg Wi hg T1. ‘The
t el escopes -downwardl y over the J-latch assenbly 11 engagin he J-latch
recesses 23 fURPSECHYLPAQSWIE, ThalPanef thubiengeat dijvidemat %f@r housmg

tubi ng seal divi der 10 is noteg ? ne to relatch in the wel | bore
the outer holRSSREPLLEE wedwhRa Y tEﬁd PREC BN Sttﬁ’eng T1 in

| ower rel ease,pogiy cgm%?te e LG gwgggg BN DU ASPEDLALEHY 1 ¢

in the rel ease p nt's

outwardly and,&ap oC t QQE e} ctj o E?.B:

| ower tubing- strlﬁg ‘é"'vr:%ngl“g FP%J&E Ah%g H%ngt e%hf%?erznﬁ H‘empple
hydraulic re';?x%%@lé‘ibh&g s%ﬁﬁeh diyi dRe PPl BeSthe t SR ﬁoﬁ%zgcoﬂneﬁlbi?nto
bet ween.the I'ower tubing string 11 and the upper tubing string T

vel | system sedwiat | 62ldne ubbaisttual gl dtitifg GHitE EhosB@optidiBl ¥f JtHd @UBIES seal

in the seal divider 100 and the seal divider 10 is that when using the seal

di vider 100 tdieqdidesldbenreeted Whitth theslogemsaanfi eher appem tubingcsexing &l the
the | ower tubing string tube 12 T1l while the inner housing assenbly is
connect ed w té¢puphéng Ger Ehedlofer tilelngppenng Hdnthe tpacker E@maiTd setl igs tbpoell.
with and is renovable with the upper tubing string. The seal divider 100

has a tubul arThenAevemhdubieg) sirteariang the backergmay |hewsenaved, | B desteesdi by using
101 threaded on the_|lower end of a seal. section_102 which is connected by
threxes to t REMEREE Wi &Poke cangp Sephniques including an overshot which telescopes

- Gownwardly over the J—latch assembly 11 engaging the J-latch recesses 23 for

.-_coqpllng_ with th_e lower tub:Lng string a_nd packer. _
The tubing seal d:Lva.der 10 is not designed to relatch in the well bore.

Once the outer hous:.ng assembly is telescoped downwardly and latched at the
lower release position by the ring 55, the outer housing assembly remains in
the release position at which the lpck segments 41 are free to move
ogtvrardly_and_ cannot again lock with the inner housing section 24 on the

_lower tubing striﬁg Ti. . |

u _ Referring to FIGURES 4a-48, another form of hydraulic release tubing

seal diyider 100 provides a telescop:_‘.ng connection between the lewer tubing
st_n_“_ng_- Tl and the upper tubing st,ring'_TZ in the well system schematically
illus_trated in FIGURE 1. The primary difference in the seal divider 100 and
the seal divider 10 is that when using the seal divider 100 the middle and

~outer housing aseemblies remain connected with the lower tubing string tube

12



‘tubing string T2. The section 101 has an external annular |ock recessf-'1*03.,.""
A seal assenbly 104 is nounted on the housing section 102 between a stop .
shoul der 105 and.snap rings 110. The seal divider_has a _m ddl e housi ng{;__he ¢

assenbl y Fhehddenthes ipper 09 is5Aemlly i cMReted it othe, hewer teaﬁi?wfg#_
section 113, which- al so, forman_integral u r epd, section.of the | owef _
Cubi ng. stFEHRg LB STE TG SBE (eUREGoPes bR AR o1 FEPRVAGEHE T8 FREPed
to receivg.a_lock segnme 115, i lustr t _t ' ocked poSiil in
I GURE 260 tRE FUETRG ooar e duridio hE el =, Bl aho Hibec Sl R Bhbenily

I ncl udes | gg%g) 1. r QV g 1t RnALLadR ¥ flesngl cyld.nger
wal | port%cﬁ%d_s%géce -%?%mf%hcg %ﬁgﬁg %uolum ng as\;\%{nb% sec?in%?]d.'%flx éegg. -
defini ng gQ-BMaI6E %alRENEHJcaiidetad 15 |tnRdads 12 thAN1admdttl i RESERS uppdri S
mounted for sliding in the cylinder 122 for hydraulically operating tubing
seal di vi €l@ind09cringhe2.pi Thersek2BomaD1i R lapabxititab XdrmiDal 1otk retess S10324
and 125 for sealing between the piston and the .m ddl e housing section 111
and t he c¥lsexlersaatblypdndi s dhted on [thechoumidg poedtion ©02 tHetweerstaomtdB 3
forns a release shirt having an internal annul ar rel ease recess 130 which i
si zed ancshsivdged 1GH randeisnep t Nigsod k0.segfrntasal 18ivifen hae 2 cnididie| housing

aligned with the |ock segnents to permt the |ock segnents to nove radially
out war di yassembby - tRjagénend wHeRst eckiriki Hd r 8c £98nagFer| }12h eatidh rfortubing

of "the'r Ak i BRBNBL AGR BaLREFRLLTH, SR TSR ODsOh P fPveE
IFLT e ARl R M O e
rel ease nosLLLaN DY 150Pse3RR119341t HEEATES 4 LA Mk Rickbd"bos0ERY 1YY
FIGURE 2B. ‘The tubing seal divider 100 has an outer housing assembly which
_includes a coupling member 120 provided with an upwardly extending cylinder
.wall portion 121 spaced from the middle housing assembly section 111
defining an upwardly opening annular cylinder 122. An annular piston 123 is
mounted for sliding.'in the cylinder 122 for hydraulically cperating tubing
seal divider 106. The piston 123 has internal and external ring seals 124
‘and 125 for sealing between the piston and the middle housing section 111
and the cylinder wall portion 121. The lower end portion of the piston 123
forms a release shirt having an internal annular release recess 130 whlch 1\/
sized and shaped to receive the lock segments 115 when the recess is aligned
with the lbck segments to permit the lock segments to move radially
outwardly out of engagement with the locking recess 103 in the inner housing
section 101. 2n internal slip assembly 131 secured on the lower end of the
 release skirt of the piston 123 includes intermal slips 132 and a slip

13



or .a go\nd holes 135 in the outer face of -the middle housing section 111.°
Ring seal s 140 and 141 the seal between the housing coupling section 120

and. t he housi reradinaer $23ttlowaddd enmdhehéowppendentl the thistboweslensbi skirt. As
string™”Tl, respectively. Sintkarly, the ring seals 142 and 143 seal between
the m-dgfe hoshriwnginddiei BEGURE24Bin dthe Heishion 9123 giss deld dims thel 3ippex) release position
respectively. In operation, the tubing seal divider 100 is connected

bet ween the | BEPeaREFHIRr! Pubirgasd rimeNabT Ehe s 1o £89RHNgstheftetcTaY sockets
Fl GURES 4A-4B. Th | t 5 t'h i ddl housi ti 11
engaged in th& raégéglgf ?»sgesiﬁ‘é n%‘ tjﬁﬁﬁ ‘il’”t%ﬁﬁrteaﬁ?u%' ﬁges%‘%?'?‘o ‘g%‘oig’i“ql ggﬁ%‘ﬁé‘ ? L]g
iddle h i | t i i I t 1nli h .
Monor Cand uppor & akheels 1o | 0T 4LOUR Mad S| I Bl BBl o ection

divider. 1t yidladRecnOtigflsihdly Bﬁ‘%éd%%ﬁ- NqUahd e?{v%%neﬁ@]of $h& MYRRE deubi ng

t hrough the housing section 102 wth the Iower end o e upper tubing

string T2. TgerilRCk1 el-a8psdtsvdip astmilAriy)eths ndayssehid 0f2 hAe 1ABKHL between

housi ng section 111 which is coupled by the outer Coupling menber 120 with
the | ower tubthg aiddiRg Holsiddesefidadh NI1RS ahd4 the hbB&siRigSisRBtiohd engagsat hai,

recess 135 in the mddle housing section 111 thereby |ocking the piston
agai nst noveneedpecti¥yt ubi ng strings T1 and T2 connected together by the
tubi ng seal divider 100 are run into a well bore as generally described in
connection with t Be weetatipst ebheftukiiGyREeal. difvider t 109 el Icoppented bstween the
conpleted as illustrated in FIGURE 1, the tubing seal divider 100 is
operated to r&Peananihurrihdrbingdistyiagsy THgam® T4 om dhbugtaated tigh FRHEURES: 4A19B-
Tl for spacing out functions and for 14 conpensati ng for extensions_and
cont MNatt i ons e ekt ﬁjcﬁ‘??@t%f“t%éntﬁlb?ﬁ‘&ddle housing section 111 are engaged in the
" recess 103 around the inner housing section 101 locking thé middle housing
section on the inner housing section thereby coupling the lower and upper
tubing strings together by means of the tubing seal divider. It will be
noted that the inner housing section 101 is engaged through the housing
section 102 with the lower end of the upper tubing string T2. The lock
elements 115 are in the windows 114 of the middle housing section 111 which
is coupled by the ocuter coupling member 120 with the lower tubing string TI.
- The shear pins 134 in the piston 123 engage the recess 135 in the middle
W housing section 111 thereby locking the piston against movement. The tubing
strings T1 and T2 connected together by the tubing seal divider 100 are run
into a well bore as generally described in connection with the well system
. of FIGURE 1. After the well system is completed as illustrated in FIGURE 1,
- the tubing seal divider 100 is operated to release the upper tt_ibing string

T2 from the lower tubing string T1 for spacing out functions and for
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strings due to tenperature changes in the well bore along the strings ~ :
Hydraulic pressure in the-well annulus is communi cated to the piston 123:
abovecarpensstdhg £0¢ entdndRBst land ugtntichetioppepf ebise dfubihe ef| thed drubiag | ¢
section 121 of the housing. When the hydraulic pressure is sufficjently
hi gh,sthegpi fde 152 tewpesplainee Fhapgesadimgheheepl skeir BAINGhFMh $ingyeet
downwardly to the |ower end position of FIGURE 5 at which the, rel ease

r ecesiydrablics RIESEHE 1 thet Ketd @@R%gﬁﬁnt"?’"‘i‘f&cﬁﬁ?dcr‘r°attger@’tsé:ggegz% 0 nove

t dl t of _.the. | ocki 10 d the i ' [
T01. 5otk Ut RE mipdorRt a1 ENEOTD O L Eh: 8 1of P ATLE SRR "
h ' t] h t yhl t Kl f ' ) i '
LR ol I A e T e e e S O

por tignm0f thbepPhsst 09y iaRe! bA13at Paéaﬁfﬁist@%iéﬁ& | ookegliad iherdrener
rel ease position by the internal slips 132 which engage the outer surface

of  t h@owilvE 818, RO USHeN BowRtC bhd hod itk ol 6 SNGURE 51 & Whilcld fthehfel@asé Ofecéds 0

t he upper | ocked position. Wth the | ock segnents 115 in the outer

rel eass phsi dligmed &hieht the nhock resymedt® al Bngwhiichh alrbe rebessedhdos imbye
sections 101 and 102 and the seal assenbly 104 may be tel escoped upwardly
or doowtmardly ouitt lwfn theeldakimg tredessgl163 raxognd 1thendlnadi ngpushag nseftion

housi ng section 111 and the section of tubing 113 at the upper end of the
| ower 1@ubi nBhes tquitrgrdl Imovenent (of ridies dafk dsedrgaks 10P | Belepeeser @19 i MRRF anged
to lock the upper tubing string T2 at a relative md position with the

| ower hQusdng g seFtiany apd %HS_n“PEﬁF i Fbbng nEExies| T2o fremt then diddher "usingg

oL ool S Shee{ st e oy dhy SppLoc Bt el onsulal (gl )
the tlpjcl))ri'tri%nsggl t.}qévliafs %nlggcf\%gm;t&elSrecess 130 are locked at the lower
release position by the internal slips 132 which engage the outer surface of
the middle housing section 111 preventing return of the piston 123 to the
upper locked position. With the lock segments 115 in the outer release
positions, the tubing string T2 along with the inner housing sections 101
and 102 and the seal assembly 104 may be telescoped uanrdly or _downwardly
within the lower tubing string T1 including the middle housing section 111
and the section of tubing 113 at the upper emd of the lower tubing string

1. - W,
The tubing seal divider 100 is preferably arranged to lock the upper
tubing string T2 at a relative mid position with the lower tubing string T1
when run into the well so that the upper tubing string T2 may move upwardlf

and downwardly approximately one-half of the full stroke permitted, which

may, for example, bv 6m (twenty feet). Thus, the tubing seal divider 100 permits
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rynning’ upper and | ower tubing strings connect ed together such that the
stri-ngs may nove in either direction after release, in contrast with sone

priior devices equire tha Wals) diyjder he : c
t oget Hef at the C o’s’éd%ﬁ tafr%nrlpﬁ%'g %ﬁuﬁ(k)\% ﬁg %eﬁéﬁxge%ﬁat ﬁé‘y‘%%%lgngﬁ& that the
stri ngs—n onl ys&g_g‘?gi ,E%ptnggg. i%&%eih&%ghi&g a2l flivagel H0%onkheR with some

renmoval of the upp ing string T2 is sired, the string i1s pulled from

the wellbore teherORedtcddaHiBRE rebuiltieNGhat iche vaviRgdkgaf r @ivildee bewein loc
tubing string Tl and the connected conponents of the tubing seal divider -

whi ch remai n setdyetHemaththd &1b$ME bositiiongtifisr aligowi Mg m>vement ol ed YubiMtestrings
t he upper tubing string-T2 is pulled, the tubing seal divider inner housing
sections 101 anth b8y airengimkckibonhe seal assenbly 104 remain connected with
the | ower end of the upper tubing string. Simlarly, the niddle and outer
housi ng assenbl i es B$inghéheubibings sepl ddivider 100 rwheni nemgvalhefwele upper tubing
connected with the upper end of the lower tubing string T1. Specifically

the mddl e hous¥HaNgcrR Agrdesiredy ithe Heing iH méeﬂlér%ah?w@l& tglgpcoping the

and rolated nonBeE (SRR FREHe WERPDONHER CRerh S PR SeaRp gl and the
i vi der for couBPREh UBBIETERLPRGUIR BRSO GTASRFC R, PR AR it
0 ot el S L 575 P RSEALA i M Subf secing
is pulled, the tubing seal divider inner housing ;ections 101 and 102 along
~ with the seal assembly 104 remain connected with the lower .end of the upper
tubing string. Similarly, the middle and outer housing assemblies of the

N tub:.ng seal divider 100 remain in the well conhected with the upper end of

| .the lower tubing string Ti. | Specifically, the middle housing section 111

with the 'couﬁling 112 and the upper end section 113 together with the outer

housing section 120, the piston 123, and related members remain in the well

comnected with the lower tubing string.
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i n conprising a first inner housing assenbly connectabl'e , .
”"ummmallmgm f said tubing strings to define an integral |ength of said °
* el tubing strings, said first housing assenbly having an :
external |ock remams:l.ocated on said assenbly and said-assenbly bei ng
configured to permt longitudinal novenent of said first housing asse@y
over the length of a predeterm ned stroke relative to the second of said
tubing strings; are second and third housing assenblies in concentric

relation on sdr d A ridragtia eplasse nbkingngeabnibcdes| émﬁoc@mlanseeenapper |

tubing stri to owdetelesc i ng rel tloan’etwe n said rst and sag
second tuB stFFRgE, Pnctedes ﬁﬂg'l

sa Za'sﬁcf)%%f spL4 HI SRR ket Pl 5 YR rsLﬁ”%@Q?%ﬁ%”?&%&%@
hol di d
e el L e s ?ﬂons re'?'é‘gsa%?le

means for i nd 38 8f a0 Ruidhg Qeﬁzcgfen%t BOANeRAN S fral) 8l

piston in release condition and neans Tor sealing between sal I rst an
second tupiRG Skrddiasteiinynérriaba! isued Aree ARREndREEERIY RiviTd &;té;tleeﬁm

strings over said predeterm ned stroke. 2. A hydraul ic rel ease tubing _
seal di Vi edk izecess Qodatar on Saidl aasembl yMand esalds assenttl iy Sheitu 8oif) ghsed v Y
is connected with said | ower tubing 17 string and said second and third.

housi ng apeemilyl lesyifodinednnewmedt oof said filzp’erha\shnmgpssen\hhgcver thé length
hydraulic rel ease tubing seal divider in accordance with Claim2 where said
| ock nmeanef jas pyedeferminagnsiroksoseiatime o the second of said tubing strings; 2

second and third housing assembliee in concentric relation on said fi:\'s{ |
housing assembly and connectable to said s‘econd. tubing string to provide
. telescoping relation between Qaia first and said second tubing strings,
. including lock means for engaging said lock recess on said first housing
assembly to lock said first housing assembly with said second or third
housing assemblies, a hydraulic piston, lock means holding and lock means
release means comnected with said piston for operating said lock means
betwveen lock and release conditions; releasable means for holding said
piston in lock condition; means for holding said piston in release
condition; and means for sealing between said Ffirst and second tubity’
strings during relative telescopic movemem: of said tubing strings over said
| predetemined stroke. | |
2. A hydraulic release tubing seal divider in accordance with Claim 1

wherein said first housing assembly is comnnected with said lower tubing
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ccnneﬁtgd with said piston and having a hol ding surface.engageti With sa

I ock segment at said | ock condition and spaced therefroma release recess

al i gnéd.~wi t h S$&iag gad §%bﬁ13?ﬁ°‘?’bd ;?é?qntlhld'@t harging\aseembbies A %L Iqrnnected
segnent at said release condition. 4.. A hydraulic release tubing seal

di vider in a@@oﬁ@&ﬁk@ﬂHQHTqHEﬁqﬂ:?Rﬁkﬁ%ﬁrlsaid mearts for hol di ng said
piston in a |l ock conditi.on,conprises,a shear,pin neans between .sai d second
and said third housind* a%%%%‘??’é%.r%.leisﬁyg}lgteﬂl?cs?gﬁe%‘gl\f’% i A§ S&Fjoraance
divider in a d ] | | id snean ‘Hﬂﬂ Said s

pi ston in reﬁg‘;&gle@go%%gﬁzlt gv#gg?ngaﬁ.sdé@% gq[e(%ﬁis?il%adl fllo](c)c(r?i{e 0 se{{l}'g pzjgéc%nl(f ned

and third hoyg agsam%: Zbessfa@a ae&aha_hhaegfﬁ% +§gé 19tAd 1 B Al Skis Stk

and third housing asse les for recelving sal atch ring and hol ding said

third housi nGcaaseiP! dndgdeNsaseoNteins tampFisesed gB8ctibd SEEOBHiROUM N
assenbly. 6. A hydraulic release tubing seal divider in accordance with

A ai m'1 wher giohsizigd abisefibliodonhectede ity baidopietodrdand thawivyg fMEldimg
I ntegral part of said upper tubing string and said second and third housing
assenbl i es asarfaweengdgedt withi saidvibsck Waguemt aitngaid. ldckyebmid tion and
rel ease tubing seal divider in accordance 18
spaced therefrom a release recess aligned with said lock segment
- to permit outward movement of said lock'segment at said release
_ \./ condition.

4. A hydraulic release tubing seal divider in accordance
with Claim 3 wherein said means for holding said piston in a lock
condition comprises a shear pin means between said second and
said third housing assemblies.

5. A hydraulic release tubing seal divider in accordance
with Claim 3 wherein said means for holding said piston in
release condition comprises a latch ring in one of said second
and third housing assemblies and a latch recess in the other of

- said second and third housing assemblies for receiving said latch
ring and holding'said third housing assembly against longitudinal
._movement on said second housing assembly. |

6. A hydraulic release tubing seal divider in accordance
with Claim 1 wherein said_fifSt.housing assembly ié ‘connected
with and forms an. integral part of said ﬁpper tubing éﬁring and
~s8aid second and third housing assemblies ére connected with said
lower tubing string.

- 7. A hydraulid release tubing seal divider in accordance
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W T h ' herein said |l ock means is a | ock segnent radial noveable in.a.

H“uﬂamuﬂmaﬁmﬂw in a section of said second housing assenbly and said | ock
: i and | ock neans rel ease neans conprises a sleeve secured with ¢

sai d piston, said sleeve having a hol ding surface around said |ock segment.
in sai dwWiddk Cdadan 16 shenaimSalsy 1ack meansalls: acdosks seoment gradiaihock
surface and alignable with said | ock segnent in said release condition. 8.
A hydr aflAvealdise d8cat TbnAGW SRV IRSH ddt & ReSELORIR AR t9RPRA RORSING ei n

sai d means for. holding.sajd piston in_|ack condition conprises shear pin

e hns. bARREIT L Ra0,PeiAnl R et Mkl SRRl bER TR s RSl Ty "

rel easab] e | | i ' LDy | i . 9. . ' e

t ubi ng %ggqprgg\%%%r ss.‘:ir?%é%coséregglrﬁzéeh v‘\'ngt%% achmLéé' oenr’eigr%lgicg&aér%a‘}aeﬁs}{ P‘%)J??&

hol di ng ;Sgj st ' e 3§5¥Gti Lses.i ~151d AN

i nter nala QF?SR?% glﬁﬁgrgc%oé\ﬁg@tq% Wt r%'ds?ggl gggﬁ‘ sr?th c?ni?o?égé\%?]?\gd dét}ﬁislect |rg_r_1 of

sai d Se%&@ﬂh&%@%dﬂlﬁﬁ$ﬁ¥5¥déﬂ(%édéaé5§§dEéH5¥f&hfEEﬂd“ﬂodH“#ﬁE¥Hcé”hﬁ&“d '

second housing assenbly after said piston is noved to the [ock rel ease

condi ti @Nighable wiltilrsid Codle! fagfont UH "EhidOdledbe i €6hdit06n.

tel escopically coupling an upper tubing string with a | ower tubing string

and rel easi n@® .t hea coptranlic nralsasebeubihgr sealladivddedndin Whdmtdase ment

of the tubing strings in telescopic relationship conprising: an inner

housi ng wdddt iGdraicgref? nihegredine exaticch Imdarsyfath hdiddogh ssdid] misstondi in dvcland

connectable at one end with a first of said tubing strings to forman

i nt egr alcongiittiidrereempriaes shaer Pidsinmepnsedrereenveagdapistensaépdem

recess formed in the outer surface thereof; a Q_)
section of said second housing assembly releasable locking said

piston in lock condition.

9. A hydraulic releasé.tubing-seal?divider in accordance
with Claim 8 wherein said means for holding said piston in
release condition comprises_internal slips and an internal slip
retainer connected with said piston for engaging a section of
said second housing assembly to lock éaid piston against movement
on said second housing assembly after said piston is moved to the
lock release condition. .

10. A hydraulic release tubing seal divider for U
telescopically coupling an upper tubing string with a lower
tubing string and releasing the coupling in a wellbore for
relative longitudinal movement  of the- tubing strings in
telescopic relationship comprising: an inner housing section
defining a central £flowpath _through.'said seal divider and
connectable at one end with a first of said tubing strings to
form an integral part thereof, said inner housing section having
a lock segment recess formed in the outer surface thereof; a
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f9 . - “fi ddl e housi ng assenbly posi tioned in concentric slidi nH ﬂ“m”ellm,ﬂm”
said i nner housing section, said mddl e housing assenbly havi 4 I”
one | ock segnent wi ndow alignable with said-lock recess in said inner " s+

~housi™g .sectiqQn. shear, pin sockets spaced from said w.ndow .a ].at I
opacedf onsdiue hgar By tmele PB ionad o SHP AT a2t
defining an_annular hydrauliic cylinder.. .a radi y I e j
sai d wi ndow’Bf Ssaa}r% #HﬁFe }h%lb%ln g%&g&%f‘y; déaa?]iﬁl né‘ﬂr3 ﬁgp %}%ﬁ%ﬁéag&%ﬁﬂj@
in sai-d mdgdle;hgugin eghLy g@,%l, A Bl Q)i @asid A ock
assenbly angg‘géﬁﬁ ?lﬁng?gﬁgu?l?%glésgétl 0 ;érg?gtﬁdé&g&%?jr%ﬁﬁng assenbly in
concentric shi-dall 8 n' Yadld Grhridy Sk ingdsEchpos| NShess ephhy sbekktdi mpared
| ock and rel ease section and a piston section, said piston section being
novabl e i n $aof WHEH awifdbw)der Dit6Ri deteddl espdeedi fgoms seihl yshedrsgiicn
| ock and rel ease section having an annular internal |ock surface alignable
over - sai d |%k:k&%g9ﬁhdatanaxd1w aieb kit amwhran internal rel ease recess

al i gnabl e over said |l ock segnent at a rel ease position; shear pin neans

t hrough said l.ock and rel ease section engageabl-e with said shear pin socket
means in said mddl e housing assenbly at said | ock position of said | ock
and rel ease section on-said mddle housing assenbly; a-latch ring in said

| ock and rel ease section engageable with said |atch recess on

1%a



said lock and rel ease section at said rel ease position of said |ock and -

rel ease section; and the outer surface of and said | ock recess on said ’-.
i nner houaeﬂgxﬁgcanom:heanmgﬂraahgsabylnm natraddbily wevebledocki segrenengnt .
bet ween said i nner housing section and said m ddle and outer housing : -
assenbl i esald windeer of residi oxddler housiobi pstemaliyok & dimserrath cxmisharg 3 50

m ddl e and outer housi ng assenblies are rel eased fromsaid i nner housi 3&1

section. assenklyydpaspid mdddeskousipgngssamlly dfer R8aLiRg RYPEARE It
Claim 10 wherein said first_inner housin ection.is con%&?bl e W é’bﬂl%l
| ower t ubPREFIRG |§$§e@9]tyerﬁidngeat’- &Wlh%'!f REr 5871 %4i &
t h nbl bl t he | f
Dubi ng ot APRRRENG LPo FORCBTRELE nBrHRELA. Totrtion ]S %’ | e hPli ety
| di f t i h
seal divi er e % isﬁ%ﬁp' E&e%%'ép se@&&f‘ aHﬁpfér ﬁ,& %ﬂ‘u ﬁ%ﬂbﬁ,ow hg piston

| ower tub conpri sIng: n

nbl
asserbly ¢ Sgg% ona%lﬁ' nya A g_mi Qélaor&mqiafaeﬁlmefnefsmagalmemmﬂsm

i nt egral I nner housi ng assenbly having an external

annul ar | QeKefiiGeasa (RHEPEck HAC¥eXEaBE! sedtivhaaving! ad samibhsy ifesitiaedl 6ok
said inner housing assenbly; a m ddl e housing assenbly connectable on the

other of sgarfhdelblighablei ga saill fliotkisegment tatl esbayk posidliahi aml en igwednal
i nner housing assenbly and including a concentric spaced | ock and rel ease
section amdleaseoneenss i slignabler ovst i saldr legkl segeantomtddf | relagsenpeaiierir
hydraulic cylinder with said |ock_and rel ease section, said | ock and

rel ease s&beandpinempRns) thypediy said nlack aadk @léﬁ%tSWb\ﬁnaﬂWFh‘“é:hsﬁ%
Cal o | ok SHPRE IRRCARReE GRS 1t e o e ousing Sademety o safa dodk satebl
of said lock and release section on said middle housing assembly; a latch
. ring in said lock and release section engageable with said latch recess bn-
_said lock and release section at said release position of said lock and
release section; and the outer surface of and said lock recess on said inner
housing section being arranged to pemmit relative telescopic movement
between said inner housing section and said middle and outer housing
asserblies in either direction over a defined stroke length when said middle
and outer housing assemblies are released from said inner housing section.
11. A hydraulic relesse tubing seal divider in accordance wit™
Claim 10 wherein said first inner housing section is comnectable with a
lower tubing string extending to a well packer and said middle and said
outer housing assemblies are connectable on the lower end of an upper tub:.ng
string and removable therew:.th
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b4 ‘o .
houst ng assenbly for radial novenent between | ock and rel ease positions
relative to said |ock recess on said inner housing assenbly; and a third
housi ?‘assenbl y sliziabRe hydraalid nirdléasehotshimg amwdnbdiwidec| drngtedescopically
annul &, piston in said annul ar cylinder of said middle housing assenbly and
a |ock =Md rel seuplingctaronupresn dybbay wFERgavdthnaullewepi Sueing Serdng otk a well
and rel ease section having an internal re|lease recess_alignable with said
| ock segnent i FOSRFFLRLUdI 8 HRSFn U eEnBPYBiRgd 28R PPl e iTRrctaRls Wit ¢nd of

engageabl e with sai d ni.ddle Housing assenhly when _.said annyl i St .

Cntooral Lock 4 P Hhice tiute BhEtheR o TaY A TRl 3B shedrdth Ry sover

I nner housi ng as I 1 d..lac ; I . 1 |

assenbly with &?%%.é%@?%%gga%%g%eﬁggéﬂ%%%? gr%%%glggﬁ %xoternal

nove tel escopi ¢al | [ ﬁ%}fml sl S | mbP Rl | ' ;

when said thir %as# nrbge%gs%g yyies'&gﬁésd]a?ofre ggse posﬁﬁs}%ﬁl.& %é&&h&?”a middle
‘housing assembly connectable on the other of said tubing strings and fitting

in telescopic relation on said inner housing assembly and including a
concentric spaced lock and release section ard a concentric annular cylinder
wall section defining an ammlar. hydraulic cylinder with said lock and
rélease section, said lock and release section being provided with a lock
— element wirndow and with a shear pin recess inthe outer su.rfa_ce thereof; a
lock segment in=said window of said lock and release section of said middle
. housing assembly for radial movement between lock and release positions
. relative to _said lock recess on said inner housing assembly; and a third
housing assembly slidable in said middle housing assembly including an
anmular piston in said anmmular cylinder of said middle housing assembly and
a lock and release section connected with said anmilar piston, said lock and
release section hav:.ng an internal release recess align;ble with said lock
~ segment in said middle housing assembly and an intermal slip aséemhly
‘\./ ' engageable with said middle housing assembly when said annular piston and
integral lock and release section is aligned at release position with said
1nner housing assembly and said lock segment; and said inner housing
| assembly with said release recess and said seal assembly being arranged to
move telescopically in said middle housing assenbly in either directior; whén
said third housing assembly is at said release position .
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