LI'NER_KANGER SETTI NG TOOL BACKGROUND OF THE | NVENTION 1. Field of the
In@@nfibn This invention relates to |iner hangers, nethods for hanging a
liner casing in a well bore and nmethods for nmanipulating a |iner casing
during a cenmenting operation. Mre specifically, the present invention
concerns apparatus and nethods to set a |liger hanger and the renoval of the
setting tool with all of the hanger setting mechani sns retained wthin the
retracted setting tool. State grnbRenaisheki BRrTRRAIPHoASSEMDI i es | eave a
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2. Background
In well drilling and completion operations, after the

borehole is drilled, a tubular liner casing is positioned
in the well bore and the annulus between the liner casing
and weil bore is filled with cement. The liner casing
cementing operations are conducted by running the liner
casing in the well bore by means of a setting tool and a
drill string where the setting tool interconnects the drill
string and the liner casing.
U.S. Patent Number 5,181,570 for example, teaches a
« liner setting process wherein the liner hanger which is
attached to the upper end of the liner casing is set in the
well bore at a desired location so that the weight of the
liner casing is supported by the liner hanger. Prior to
the cementing operation, the setting tool is released from
the hanger assembly by shearing shear screws then backing
off an internal running nut that secures the setting tool
to the hanger. Once the drilling operator is satisfied
that the setting tool is in fact released from the hanger
and that the entire weight of the casing is suspended from
the hanger, the setting tool torque housing is then re-
engaged to the hanger. Cement is subsequently introduced
through the drill string and through the liner casing and
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2 flows out a cement shoe which is attached to the bottomof the liner
casing and having a nultiplicity of orifices through which cenent is
i ntroduced into the annul us between the |liner casing and - the well bore.

After filling the 5 annulus with cement, the setting tool is pulled from
the liner casing hanger assenbly and retrigved with the drill string when
the drill string is withdrawn. To inprove The cenent bond between the I|iner
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required to set and rotate the liner hanger_ wmthin the settin
housi ng. 35 the qet‘“qr‘st%i’ﬁ@fceéﬁye’ébe riht ssq%%f‘\“&’? bs ﬁé?-PrFFlVSFXt i on

of the |ing hangefed\tdethenliingr tasimy tRréughethby iy didrgger MBaNS
to "drill dow%héé)fgéﬁglon of the drill string causes the liner casing
to be rotated relative to the liner hanger until after the
cementlng operation is complete. The drill string and
settlng tool is subsequently disengaged from the liner
20 hanger and is pulled out of the borehole leaving the casing
cemented in place.

It goes without saying that the setting operation
requires considerable care because once the cementing
operation is complete, the liner casing cannot be removed

25 or repositioned. Moreover, if the setting tool fails to
disengage prior to the cement hardening, the drill string
could also be cemented in place. Such malfunctions can
result in the loss of expensi%e drilling equipment, or

- worse, the loss of the well.

30 S Y OF THE INVENTION

It is an object of the present invention to provide a

" liner hanger setting tool' that incorporates all the
mechanisms required to set and rotate the liner hanger
within the setting tool housing.

35 It is another object of this invention to permit
rotation of the liner hanger while running into the hole
thereby providing a means to ‘drill down’ to clear any



3 obstruction such as | edges, doglegs or keyseats that may be present in
thé formation in route to the borehole bottom It is still another object
of the invention to provide a neans to rotate a |iner hanger and |iner
string into a5 highly deviated oilwell to facilitate "running"” the liner
.string in the borehole. Wien a | ong stripg of pipe is rotated in highly
deviated well, it has a tendency to feed itself over obstructions, curves,
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drilling rig.
- It is still another object of the invention to permit
the use of a ‘universal’ setting adapter that is simple in
20 its design and relatively short in length. This is true
since there is no difficult machining process necessary to
the shortened adapter such as internal milled grooves oOr
slots to accommodate manipulatable keys to actuate the
hanger and its attached 1liner since these actuating
25 mechanisms are now contained in the hanger setting tool.
According to a first aspect of this invention there is
provided a self contained, telescoping liner hangef setting
tool is adapted to set a hanger and attached liner within
a wellbore; release said hanger and liner by unthreading a
30 running nut securing said tool to said hanger and rotating
said liner after said tool is released from said hanger
through a clutch means adjacent the lower end of the tool
and the upper end of the hanger, said liner setting tool
comprising: '
35 an outer cylindrical housing, said outer
cylindrical housing forming first and second ends, said
second end of said outer cylindrical housing is releasably



4 secured to said hanger, a dog housing formng first and second ends, said
first end of said dog housing being connectable to a drill string, and said
dog housing being longitudinally slidable 5 concentrically within said
outer cylindrical housing, a release mandrel concentrically contained

wi thin the dog housing, first nmeans retained within said second end of the
dog housing arranged to rotate said outer @ylindrical 10 housing and |iner
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wel | bore after
cylindrical housing, said first means being disengaged by

the translation of the dog housing within said outer

cylindrical housing, said second means being engaged with

a kelly, wherein the rotation of the release mandrel

20 relative to the outer cylindrical housing serving to

unthread a running nut securing the setting tool to the
hanger after said hanger is set,

clutch means formed at the second end of the

outer cylindrical housing remaining engaged to the hanger

25 at all times except when said running nut is released from

the hanger, whereby the entire setting tool may then be

lifted from the hanger to ensure disengagement of the

running nut, the hanger after the setting tool is in its

fully collapsed position and said running nut is

30 unthreaded from the hanger, said second means retained in

the dog housing being disengagable from said release

mandrel enabling the first means to rotate said outer

cylindrical housing and said liner to engage said outer

cylindrical housing at said second end, the clutch means

35 then being re-engaged with the liner hanger for subsequent

rotation of the liner, and the entire liner hanger setting

tool being completely removable from said wellbore after



5 said,liner is set within the wellbore. According to a second aspect of
this invention there is provided a self-contained, tel escoping |iner hanger
setting tool, said setting tool being adapted to set a 5 hanger with a
liner attached thereto within a wellbore, release said |iner by unthreading
a running nut securing said tool to said hanger and rotate said liner after
said tool is released formsaid hanger through a clutch neans, the entire

setting tool b%h.@a Hhéke‘iﬁbb@ta@:%hlﬁatﬂé wBeibdPels secured within a
wel | bore, said |iner er setting tool_conprising: an outer _ cylindrical
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second neans to relea Said running nut securing said liner to said hanger
setting tool after sai d ABng@uter seeyhinf@ricaldi d hauaing.e ceaifdstionter at
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engagi ng a sl oFeFBRFed®PH aRfoufEidnaPutsy s& mﬁgﬂ’ﬁ% egﬁ’s%ﬁd
dog housi ngd5i srékeasabhgdsecured to said liner hanger,

a dog housing forming first and second ends, a
first end of said dog housing being connectable to a drill
string, said second end of said dog housing containing
first means to rotate said outer cylindrical housing and a

20 second means to rotate an inner release mandrel, said dog
housing being longitudinally slidable concentrically within
said outer cylindrical housing,

said first means to rotate said outer cylindrical
housing and 1liner consisting of at least one energized

25 detent dog extending radially outwardly from said dog
housing, the at least one detent dog being alignable either
with a first detent slot formed at said first end of said
outer cylindrical housing or a second detent slot formed at
said second end of said first outer cylindrical housing,

30 - second means to release said running nut securing
said liner to said hanger setting tool after said hanger is
set within said wellbore consisting of at 1least one
energized detent dog extending radially inwardly from said
dog housing, said at 1least one detent dog extending

35 radially inwardly engaging a slot formed in an outer wall
of said release mandrel when said dog housing is telescoped
within said outer cylindrical housing to a substantially



Wi thin said outer cylindrical housing to a substantially 6 md stroke
positi-on to align said inwardly directed detent dog with said slot in said
rel ease mandrel, said first means to rotate said outer cylindrical housing
di sengaging fromsaid first slot in said first end of said outer 5
cylindrical housing when said dog qglng noves longitudinally into
said outer cylindrical housing to align sai'd second neans to rel ease said
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tel escoping llnflgn?Q eéald first means to rotate said outer cylindrical
housing and liner with said second detent slot formed in
said second end of said outer cylindrical housing, said
radialiy outwardly directed detent dog engaging said second
20 slot and said radially inwardly directed detent dog moving
out of said slot formed in said release mandrel, said
inwardly directed detent dog riding on an outer smooth wall
portion when said outwardly directed detent dog is engaged
with said second slot in said outer cylindrical housing,
25 and -

clutch means formed at said second end of said
outer cylindrical housing engaging a complimentary clutch
means formed by a first end of said liner hanger enabling
said liner hanger setting tool to rotate said liner after
30 the running nut securing the tool to the hanger is
released, the entire liner hanger setting tool then being
subsequently completely removable from said wellbore after

said liner is set within said wellbore.
According to a third aspect of this invention there is
35 provided a method to manipulate a telescoping liner hanger
setting tool including means to rotate said tool and liner
while running said tool and liner into a wellbore, means to



setting tool including neans to rotate said tool and liner while running
said tool and liner into a wellbore, neans to 7 rotate said tool and
liner while either in an extended or a coll apsed state, nmeans to back off a
running nut to release the setting tool fromthe hanger, neans to rotate
said liner after the setting tool is separ?ted fromsaid 5 hanger and,
nmeans to renove the entire setting tool er the liner is set in the
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and liner to a first end of said outer cylindrical housing
when said dog housing is extended out from said outer
cylindrical housing,

. engaging said release mandrel by said second

20 means to rotate said release mandrel formed at said second
end of said dog housing when said dog housing is moved
inwardly to an intermediate position within said outer
cylindrical housing, said first means to rotate said outer
cylindrical housing being disengaged when said dog housing

25 moves into said outer cylindrical housing,

unthreading said running nut connecting said
outer cylindrical housing with said hanger by rotating said
release mandrel independently of said outer cylindrical
housing, _

30 : further collapsing said dog housing completely
within said outer cylindrical housing after said running
nut is released, said second means to independently rotate
said release mandrel being disengaged from said release
mandrel when said dog housing is fully collapsed,

35 engaging said first means at said second end of
said dog housing to rotate said liner with a second end of
said outer cylindrical housing, |



35 engaging said first means at said second end of said dog
h0u5|ng to rotate said liner with a second end of said outer cylindrical

housi ng, 8 rotating said liner through clutch nmeans fornmed between said
second end of said outer cylindrical housing and a first end of said hanger
after said running nut is unthreaded, and removing the entire

l'iner hanger setting tool after said liner Ts set within said wellbore. A
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the tool and tHEB Hﬁﬁ@ the hanger.. 15 The |iner hanger setting
tool consisBs of a first rembeingyltih&irénah.rhodsirmg: hangent ettyilricndtood!

g, o M ekEkadBsRaNd o BdE, w3 REGOBLAN et bR oL o

cylindrical housing rs re easabg SECu ‘dog housin
forms first and secbncﬁ%'lrﬁjscotlhelnedst tE)l esiapping hblugg hangexr) setting

connected to ac@pil hosaibefosdlie Ofite NUST N laudcRAa tUIbaR! hynahidabhia

concentrically within the first outer cyllndrl a housi,ng. A rel ease

mandrel is conBEREFPEd | Jireht arHERER thi P ﬁéﬁépﬁg or sweliker@eans
i's retai nedOw rblleabbethe hanged and ahntdie Womrthiedading 4 ohwbeindgenaut er

[i ndri | .and J.j t i t 00l a] i i t
et ended posi ¢ PaRieidy tpd oot Ral | hEchunat, e ' fobat iRl wh 1Hast
retai ned withiaftae theoreoknis ofeteasath £ neousheghangest bhrvoughyat @butch
rel ease 30 mangoghgr s{aﬁsbgﬁtt fnk hfoaai»eénaybf neh Ca&ogoaﬁa nen%wl}@g?weeﬂag

housing is substantially at a md stroke position wthin the
cylindrical hoB%ik Be hRBILFr st neans to rotate the outer cylindrical

housi ng angs§liner ifhe liner hanger setting tool consists of a first
outer cylindrical housing, the outer cylindrical housing
forming first and second ends, a second end of the outer
cylindrical housing is releasably secured to the hanger.
A dog housing forms first and second ends, the first
20 end of the dog housing is connected to.a drill string. The
dog housing is 1longitudinally slidable concentrically
within the first outer cylindrical housing.
A release mandrel is concentrically contained within
the dog housing. A first means is retained within the
25 second end of the dog housing to rotate the outer
cylindrical housing and liner when the setting tool is
either in a first extended position or in a second
collapsed position. A second means is retained within the
second end of the dog housing to rotate only the release
30 mandrel relative to the outer cylindrical housing when the
dog housing is substantially at a mid stroke position
within the outer cylindrical housing. The first means to
rotate the outer cylindrical housing and 1liner is
disengaged by the translation of the dog housing within the
35 outer cylindrical housing. The second means to rotate the
release mandrel is engaged with a kelly. Rotation of the
release mandrel relative to the outer cylindrical housing



di sengaged by the translation of the dog housing within the 35 outer
cylindrical housing. The second neans to rotate the rel ease mandrel is
engaged with a kelly. Rotation of the release nandrel relative to the outer
cylindrical housing 9 serves to unthread a running nut securing the
setting tool to the hanger after the hangergis set. Cutch neans forned at
the second end of the outer cylindrical housing remains engaged to the

hanger in the BerVvegnBongntheeat anrGanisgdedt teetiring the seliididg duwy

position (coll Bs g t olg |nfghe h ge settin ositron (extended), in

t he nut releasg pg thaﬁ Bfi & FFbkgﬁ, éﬁﬂg?ﬁelgogﬁgrng posi tion

(col | apsed). The CGiugchi meards Loxmed atetheofsedamd heribdyf atkediasrgaged

fromthe clutc opdiaa tid | t t Nis S
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assembl y t odendfpEndngéngemifdan ofextendedntrglhut in the Jdxidd sownfe
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unti e rynning.nut is_released. e clutch hody ,jig.tr et ween

the setting adiBREERAREL, LanEheg A dhhPassuRRy LR (kR ok e a8 1y

ef fectively | othengrdtet ingit posti¢dbn r {(gplllapasd)i! r eTleasendly ttimeurgheng

- nut). The se el gl | | | Sqt hse 20
fromthe rel eaggﬂgrgggreggtfelnégl ?%‘gt{:ﬂei)%I%g?gene@;Esé%#%q a{%ﬂl ﬁ:le}% og‘fi g’%%h

cyl i ndri callOhotieebl end thee settuing adanker ismecatterrthe| ruonivgl nhdusisng

at the col | apspd)gRdedTHe il Wt irfy t hespE&r engaged elidird heodi nes hapger

for further ro atloa gf thg i ner. Thﬁﬁentlre | i ney, hanger settggf 25
tool then is stbEEgdeRTPY RBRGEE: 2FFERRLY LD RFYTF G IRENGATNSTE &he he
liner is set wrhhhinghaue! | bahe dewigipubfe theg tookr isetsicly that ahd he
present | nvent|

Bonsi oting of SRusEEoreRyl san disvVar, /5% afoEREROEE rrincRRE Lo YRS
mandr el codfenthecabhpingnnutnde wetlkasethe ddyehedsited bodx fiisr sirappedf
spring |oaded det{obndes 58€E#hYYadxbE8f LibdRdnh idd A4 @oupling
at the end of the kelly effectively locking the clutch
teeth rigidly until release of the running nut). The
second means retained in the dog housing is then disengaged
20 from the release mandrel enabling the first means to rotate
the outer cylindrical housing and the liner to engage the
outer cylindrical housing at the collapsed end. The clutch
is then re-engaged with the 1liner hanger for further
rotation of the liner. The entire liner hanger setting
25 tool.then is subsequently completely removable from the
wellbore after the liner is set within the wellbore.
The double dog liner setting tool of the present
invention contains three interconnected telescoping
components consisting of an outer cylindrical housing, a
30 dog housing and a release mandrel conéentrically contained
within the dog housing. A first set of spring loaded
detent dogs radially extend outwardly £from and are
equidistantly spaced around the outer wall of the dog
housing. When these detent dogs are positioned either at
35 the top or the bottom of the setting tool’'s stroke, they
engage with longitudinally aligned slots milled into the
outer cylindrical housing allowing the outer cylindrical



equi di stantly spaced around the outer wall of the dog housing. \Wen these
detent dogs are positioned either at 35 the top or the bottom of the
setting tool's stroke, they engage with longitudinally aligned slots mlled
into the outer cylindrical housing allow ng the outer cylindrical 10
housing to rotate the hanger and attached iﬁner assenbly. A second set of
spring | oaded detent dogs extend radially inwardly fromthe dog hou5|ng

Wen the tool h3ubing TePTorAkkalhe Hathgeh' AR RATAdHIE 1S

nto a Ion itudinal” slot_. mlled into the t |rd rg%ease
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string and to kPl Bmﬁ?ﬁtél?anﬂﬂﬂ@t%tm% % 1?%1%%%‘% bYrtEfl%lliﬂ‘%ﬁF#@ e deH
bet ween the bogteiihgndfeért tite Alirdr Gdrigedr haal beenssag and phmﬂpwrtleéld

~of th tt d d nf | I -
engagi ng.t cet nCEMARCERP BEPESPBY arh FRLLY | FRACRITY AP VATTE 2 M 1R/ Fit o

t he boreholl® aeddafdafer thie relapse maaérehndmdnetor thhe ngethmng iadapter

rel eased. Abétwé%af:ﬁe EQE'I:QH t:Lr angm Hﬁg‘igh% am r?teflﬁ Gt 4 %o

enable the liner string to be ro ate during r cenentlng
operations. Tha Be@ﬁ-yngraaaﬁnar nu§s wakhckewset PoFlysich, Badvderoupl mg

~ setting tool apHet Hélh?nag"séhbmg"ssbﬁkEGsel &sceasm&h&s%xatmcm
wi th threaded cg ctions for t nnlng ut and tieback receg% dﬁr%%f
ti eback recept 58f %PQWwéﬁﬁéﬂguﬁh¥ 8%r§¥ﬂ¥*ﬂgtﬁﬂ adeht ves
" as a neansl1fo attmngaandckerahhdw36heeamnmimglnutpthhe|nebease@ of the set
hanger to seal |eaksyaf t4f,cbhe GPBOHOY BLLGESE the" WBLELE HA' 8%/ Yne
outer cylindrical housing and the upper end of the setting
adapter and comprises circumferentially spaced inter-

engagiﬁg teeth that serve to rotate the liner string while
20 running into the borehole and after the hanger is set and
the running nut is released. All rotary motion is
transmitted through the clutch to enable the liner string
to be rotated during hole cleanihg or cementing operations.
The setting adapter is the connection point between
25 the setting tool and the hanger/liner string. It consists
of a machined tube with threaded connections for the
running nut and tieback receptacle.
The tieback receptacle is threaded unto the upper end
of the adapter and serves as a means to allow a packer and
30 seal nipple to run in on top of the set hanger to seal
leaks after the cementing process is complete. Moreover,
the tieback receptacle also serves to align the clutch
assembly after the running nut is released to facilitate
rotation of the liner.
35 An advantage then of the present invention over the
prior art is to provide a liner hanger setting tool that
allows the liner hanger to be drilled down or rotated when



the tieback receptacle also serves to align the clutch assenbly after the
running nut is released to facilitate rotation of the liner. 35 An
advant age then of the present invention over the prior art is to provide a
| i ner hanger setting tool that allows the |iner hanger to be drilled down
or rotated when running into a borehol ejf o cl ear any obstruction that

m ght inhibit progress of the |iner casing down the wellbore. Another
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mechani sm destl ned t© renain Int cenente
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now contained within the setting tool assembly.
BRIEF DESCRIPTION OF E DRAWINGS
The invention will now be described by way of example

with reference to the accompanying drawings in which:-

20 FIGURE 1 is a cross-section of a prior art setting
tool illustrating an elongated setting adapter with a
portion of the liner hanger release mechanism destined to
remain in the cemented borehole.

FIGURE 2 is a partially broken away cross-section of

25 a liner hanger setting tool assembly of the present
invention that is threaded to a drill string; at the base
of the tool is affixed a setting adapter, a liner hanger,
a liner and a float shoe affixed to the lower end of the
liner.

30 FIGURE 3 is a sectioned view of the setting tool in
the ’'running in’ configuration.

FIGURE 4 is a sectioned view of the setting tool in
the ’'releasing’ position.
FIGURE 5 is a sectioned view of the setting tool in

35 the ‘rotation after set hanger’ position.

FIGURE 6 is a section taken through 6-6 of Figure 3.
FIGURE 7 is a section taken through 7-7 of Figure 3.



FIGURE.4 is a sectioned view of the setting tool in the 'releasing'
position. FIGURE 5 is a sectioned view of the setting tool in 35 the
"rotation after set hanger' position. FIGURE 6 is a section taken through

6-6 of Figure 3. FIGURE 7 is a section taken through 7-7 of Figure 3. 12
. FIGURE 8 is an enl arged sectioned view of we setting adapter illustrating
the clutch nechani smat an upstream end of "The adapter. In the figures i ke

B N G

the prior art @daptgd dllustrabingthamrglitchkimeahanien genaralupstream
designated as tndobg the adapeez.mandrel 3 connected through a running nut
8 to an elongated s tt| necessi t he ndrel mnust
reci‘procate within é}% gﬁg“’éﬁ%pgé}‘el rF%%f&m’t% RWpeY LS | ARDPERAidre

[ not shown, SSepatrltser hanger 44, Fig. 2] and to back off or release the
running nut to enable thgg RIPTE ,%Wﬁ h& wel | bor e.
A pair of |ongitudinal ITU%'EH:?E%' TIT 1 exterior
surface of the nmandr AN BEEE MODE FOR : i PION11 f or ned
in the interior Surfﬂiﬁﬁ Qéféi‘énéé'”ﬂb r&hé“ﬁr:.%r ér%pbf“ﬁ:.é'@f‘éeﬁ olﬁs@rltmw S

I's engaged 20 within a qQt for,med n upstream ea the setting
adapter. \Wen ﬁ@gﬁagsﬁtténﬁ tred BF?EJ &t @P&Hnétﬁ datshé CaRaiRFshRE i s
t hreaded un0o ahemsedielg 3adephaectéede trhrddghst ai ngummﬁ@emtﬂ:ec 8r etot cari he

55 shownl o+ RaRPogE SR I Htnred TET "B hedlis iy oG ORY, SR "
wel | bore. Wienmubt pecpprodape mllshxma'(hea@etwwst adhpternen dredheerto tsek
drill string i Eh&algﬁ@rahfaﬁgek”qlﬂﬁi tsﬁo%ﬁlo' thh‘iﬂi@&g?{ n?ér QANNELld Oy

rotated slightl'y and [owered to set the hanger in t bore casmgt
The 30 mandrel 3p8 tRehack:ihfo X eﬁe%%ﬂ/ﬁﬁva‘f'@yrw{lh?ﬂ PHE E@asmab he

15 setting tool to be removed from a wellbore. A pair of
longitudinally oriented shoulders 9 are formed in the
exterior surface of the mandrel 3 that register with
complimentary slots 11 formed in the interior surface of

the ruhning nut 8. A spring loaded detent dog 5 is engaged
20 within a slot 6 formed in an upstream end of the setting
adapter. When the dog 5 is within its detent slot 6 and
the running nut is threaded unto the setting adapter, the
drill string is then secured to the setting adapter. The
setting adapter, liner hanger and attached casing [not
25 shown] is then rotatable while the liner is being lowered
into the wellbore. When the proper depth is reached to set
the liner hanger, the drill string is raised a few inches
to unpin the hanger "J" connection, rotated slightly and
lowered to set the hanger in the wellbore casing. The
30 mandrel is then reciprocated downwardly within the adapter
moving the dog 5 out of slot 6 midway toward slot 7. The
dog 5 is now in a lengthy smooth bore section of the
adapter and further rotation of the drill string will
unthread the running nut 8 from the end of adapter 4. The
35 mandrel, once it is determined that the running nut is
free, is further advanced into the adapter until dog 5§
aligns itself with slot 7 formed in the adapter. The liner



novi ng.the dog 5 out of slot 6 mdway toward slot 7. The dog 5is nowin a
| engt hy snpboth bore section of the adapter and further rotation of the
drill string will unthread the running nut 8 fromthe end of adapter 4. The
35 mandrel, once it is determned that the running nut is free, is further
advanced into the adapter until dog 5 aligpp itself with slot 7 formed in
the adapter. The |iner 13 may again be rotated by the drill string

through the slghy 7agalhhsea%ebe@daw Ehe R4 13 idtdihey g Séhé faf‘i?é he

liner may be rotated, during the c rocess.. The adapt er

the wel | bore afoh WREnadaEtsST| A tﬁ&n@%ﬂpéh&QJﬁ?q|Wﬂ9dﬁﬂiﬂ?QFﬁP4%l%@%ed
setting tool lhnefmmayl beopotacedodehdhs. t?eTbémGﬂﬁﬂhgrprécéslﬁenSI ve since
it requires extr e gSYEfi n ngi t udi nal space .to '
assure the operat O?Ttti%agg%ﬁgégug égqﬁét li&' t& eé'}seél&’%o% r?g‘%{t?a&’e S
requires a Serlasenfhangentendathy diinlesd wheg $het sel@amedl Hettuingnaivaed t he
setting tool tpefuBRbbaR %Aﬂr o nabsBehsibel ¢ #hd Nabhgecemay %éﬁ@{vé hus

addi ng to the expense, o i ner cenenting operatr on. ence now
to the preferr@efboth rré?ﬂq‘b‘freES EdFde Aehgk sE?thPEPY%? diHrigignt

desi gnat ed as 16ngft@dindl! spaty 66| dsH@ré e bsersd st Vtilf%[tﬁ'ﬁh@'ﬂur&hrié'le
| i ner setting and I|ne rotgﬁing ﬁﬁchagégns ar rennvab]e with the tool

after the cenghtfng FRY BfiC P TGHT 8 FF&&%I%fof
an outer c¥Oi nnhtemahbyasnriglémddg sdatld [t andg7¢ oboeenable pilpe gektind a

seal bore 64, ng .0 {: [ r ey 16
and rel ease na%g&f E‘izh 9:92. éa:&lg'SrBa?%c ed '?% '? geenlclilt)&%él’ seggjea%3
and the end aslmerhéhﬁﬁnmmw tpathecgppense bl tb@rélmrofcetm@mm
string connectg §§g5&£5h25 14 allows fluids under pressure to be punped

t hrough t he set qn ol % regar dl ess of thﬁ oper ati on of %gedtelesco ng
action of the dril INEERi ¥GLeF oﬁ?grqﬁblF Qr B4R n§MRoHRERt régéect
to the mantl§ elFXuré| 2 d:lpas essttr ing ntew) idenerfallhe desidnatted rep o ebh i s
' completely self contained system wherein all of the liner
setting and liner rotating mechanisms are removable with
the tool 10 after the cementing operation. The setting
tool 10 consists primarily of an outer cylindrical housing
20 12, drill string connection pipe 14 with a seal bore 64,
detent or "dog" containing housing generally designated as
16 and release mandrel 22, with seal 63 attached to the end
65. The seal 63 and the end 65 of the mandrel 22 that
seals the seal bore 64 of the drill string connection pipe
25 14 allows fluids under pressure to be pumped through the
setting tool 10 regardless of the operation of the
telescoping action of the drill string 14 and outer
cylindrical housing 12 with respect to the mandrel 22.
Fluid pressure integrity of the drill string bore 64 is
30 thus maintained. The setting tool is illustrated in the
"running in" configuration whereby the tool is at its
longest extension, the dog 18 energized by spring 31 housed
within assembly 16 is radially outwardly engaged with upper
slot 19 formed in housing 12. The dogs 20 also within dog
35 housing 16 are energized by spring 31 and loaded against a
smooth cylindrical wall portion 13 of concentric release
mandrel 22 and thus are inoperable during the running in



30 thus nmintained. The setting tool is illustrated in the "running in"
configuration whereby the tool is at its |ongest extension, the dog 18
energi zed by spring 31 housed within assenbly 16 is radially outwardly
engaged with upper slot 19 fornmed in housing 12. The dogs 20 also within
dog 35 housing 16 are energized by spring gl and | oaded agai nst a snooth
cylindrical wall portion 13 of concentric rel ease mandrel 22 and thus are
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The settingSadhpueesid Mmﬂﬁéz 6bat10ini the tkinmer deploymant staged| v
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adapter of Figure 1, Is sinp e I n sl gn, shorter_in | engt

expensi ve to nﬁﬁuPaE?EFénQA§@§BF€§I9??%%? hardpsignatadids 4fneral ly

dezl gngt ed asI 44 comReskéteing hadpté® 4OU§bﬁﬂeEﬁst bneadaanleno42%%h Jeieong
end and to a "J" sl ot surr.ounds
the body 80 antiSeF BeRvet gearibly il 498 FREFRY lebask, rRetnradas a2
once the "10 sThe pdaptérisunhlikpapbd" ptiom art adaptkerpofi Fignreellat iiwe to
Lhe cage 46 {Nelfhye’ 8 'dddiin | REudIABHBECB02LAS oAl |10 dRR) eBlbohiuive

previ ously secured casing pi course hanger remarns 1 n the
unset, run in PRsPRRBEAGEETE-t he desired borehol e depth is reached. The

cylindrical Iiner 58 tfpieéﬁaﬂﬂsiezt: qlatriyézb%%%éa{bl e gehn! %Q-I:alll?naeru%a%dan
upper end. The

I en contai f | oat oe gener a desi nated
P en " The (382t REBSLEFSeOtoA M Y oA R
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bl lades 55 are @5*'éfgttgsa@%rg%gkd%deéﬁ'rﬂody 50 and serves to advance
the attached slips 48 over the cones 49 once the "J" slot
pin 47 is " unjayed" from its normal position relative to
the cagé 46 thereby "setting" the hanger against the inside
20 of a previously secured casing pipe. Of course, the liner
hanger remains in the unset, run in position until the

desired borehole depth is reached.
The cylindrical liner 52 is threaded to the base of
the liner hanger 44 at an upper end. The lower end
25 contains a float shoe generally designated as 54. The
float shoe serves primarily to disperse cement through a
multiplicity of ports 56 formed through the shoe. At least
a pair of cutter blades 55 are affixed to and protrude from
the end of the shoe and serve to remove any obstacles that
30 might be in the borehole while the drill string rotates and
advances the setting tool 10 toward the bottom of the
borehole. The float shoe also allows a controlled rate of
fluid £ill of the liner 52 and acts as a check valve or
back pressure device. to inhibit flow of cement to the

35 interior of the liner 52.

A cylindrical slick joint 38 is threaded into the base
of the kelly 25 and extends through the adapter 40, hanger



the end of the shoe and serve to renpve any obstacles that 30 night be in

the borehole while the Wrill string rotates and advances the setting tool
10 toward the bottom of the borehole. The float shoe also allows a
controlled rate of fluid fill of the liner 52 and acts as a check val ve or

back pressure device to inhibit flow of c nt to the 35 interior of the
liner 52. A cylindrical slick joint 38 is threaded into the base of the
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IT however gg %Bkgr%%ht The pump down plug is driven into the hollow
interior of the wiper plug 58 thereby plugging the passage
in the wiper plug. The wiper plug then is released by
shearing of shear pins retaining the wiper plug to the

20 end of the slick joint 38 and driving both pump down plug
and wiper plug 58 into landing collar 59 displacing cement
into annulus of liner 52.

The entire liner setting tool 10 with attached liner
52 is rotated down the borehole in the extended condition

25 as shown in Figure 2. If no or minor interference is
encountered during the run in process, the tool will remain
in the extended condition. If however a difficult
obstruction is encountered, the tool may be telescoped into
outer cylindrical housing 12 retracting dogs 18 from slots

30 19. Since the annular space 60 between outer housing 12
and release mandrel 22 is filled with a fluid, a provision
-must be made to transfer fluid to the other end of housing
16 when the tool is telescoping. Axial rectangular slots
61 or machined flats are formed on the outside diameter of

35 the housing 16 (see Figs. 6 and 7) and ports 62 formed
through outer housing 12 provide the means to move fluid to
either end of housing 16 and also serve to control the rate



obstruction is encountered, the tool may be tel escoped into outer
cylindrical housing 12 retracting dogs 18 fromslots 30 19. Since the
annul ar space 60 between outer housing 12 and rel ease nandrel 22 is filled
with a fluid, a provision nust be nade to transfer fluid to the other end
of housing 16 when the tool is tel escoping,.Axial rectangular slots 61 or
machi ned flats are fornmed on the outside d}%neter of 35 the housing 16 (see

Figs. 6 and 7 t
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~ the Tiner 52 and asgoct aled 1oaf, spog,2d 3t PLEYhOUSlY Vi of the
liner setting tool 10 is shown in the extended position
without the hanger or liner attached thereto. The dog 18
is engééed with slot 19 in housing 12 thus assuring that
20 the entire assembly rotates. The tool may be used to
rotate while running into the borehole as heretofore
mentioned with respect to Fig. 2. . The tool may also be
used to rotate the liner while circulating fluids and
lastly, the tool may be rotated while setting the hanger.
25 To set the hanger 44 the drill string positions the
liner 52 and associated float shoe 54 in the previously set
casing such that the float shoe is just off the bottom of
the borehole [not shown]. The extended spring arms 51
attached to the cage 46 provide enough friction against the
30 inner casing wall to hold the cage and slips 48 while the
drill string is retracted up the wellbore a few inches to
unlatch the release pin 47 in the "J" slot 53. The drill
string then rotates the setting tool to the right a few
degrees and drops down the elongated slot 53 thus driving
35 the hanger slips 48 up the cones 49 thereby forcing the
slips 48 outwardly against the previously set casing. The
hanger then supports the total weight of the liner hanger.



casing such that the float shoe is just off the bottom of the borehole

[ hot shown]. The extended spring arns 51 attached to the cage 46 provide
enough friction against the 30 inner casing wall to hold the cage and slips
48 while the drill string is retracted up the wellbore a few inches to
unlatch the release pin 47 in the "J" sloty463. The drill string then

rotates the setting tool to the right a few degrees and drops down the
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Further rot atibrtéFmediate seckion n dghMausigld didoe B@gﬁo te§ Hedﬁﬁﬁdrel
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Figure 5 illustrates the setting tool 10 in a
collapsed condition that is best suited to remove wellbore
obstructions while running the liner into the borehole as
20 heretofore described. The setting tool is also configured
to rotate the liner casing suspended from the "set" hanger
assembly 44 after the running nut is released through the
clutch mechanism 36. The hanger assembly typically
contains bearing means (not shown) designed to support the
25 entire weight of the liner while the drill string rotates
the liner during, for example, the cementing operation [not
shown] .
Figure 6 taken through 6-6 of Fig. 3 illustrates a
pair of radially inwardly directed spring loaded dogs 20
30 that, when aligned, engage axially oriented slot 23 of
release mandrel 22. A cover plate 17 retains the dogs 20
within housing 16 and a partial cylindrical sleeve (not
shown) retains the dog 18 in housing 16.
Figure 7 is a section taken through the three radially
35 outwardly directed spring loaded dogs 18. Each dog 18 is
engaged with slots 19 formed in cylindrical housing 12.
Dogs 18 align with and engage slots 21 in housing 12 when



the liner during, for exanple, the cenenting operation [not shown]. Figure
6 ‘taken through 6-6 of Fig. 3 illustrates a pair of radially inwardly

di rected spring | oaded dogs 20 30 that, when aligned, engage axially
oriented slot 23 of release mandrel 22. A cover plate 17 retains the dogs
20 within housing 16 and a partial cylindriggal sleeve (not shown) retains
the dog 18 in housing 16. Figure 7 is a secCtion taken through the three
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have been eXpl%LQSdthe clutch is engaged. Therefore, a means to rotate
the liner is always assured before and after releasing nut
provided dogs 18 are engaged with slots 19 or 21 and clutch
teeth 36 and 41 are engaged.

20 It will of <course be realized that various
modifications can be made in the design and operation of
the present invention without departing from the spirit
thereof. Thus while the principal preferred construction
and mode of operation of the invention have been explained

25 in what is now considered to represent its best embodiments
which have been illustrated and described, it should be
understood that within the scope of the appended claims the

~invention may be practiced otherwise than as specifically

illustrated and described.
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30

first end of said dog housing being connectable to a drill
string, and said dog housing being longitudinally slidable
concentrically within said outer cylindrical housing,

a release mandrel concentrically contained within
the dog housing,

first means retained within said second end of
the dog housing arranged to rotate said outer cylindrical
housing and liner when said setting tool is either in a
first extended position or in a second collapsed position,

second means retained within said second end of
the dog housing to rotate only the release mandrel relative
to said outer cylindrical housing when said dog housing is
substantially at a mid stroke position within said outer
cylindrical housing, said first means being disengaged by
the translation of the dog housing within said outer
cylindrical housing, said second means being engaged with
a kelly, wherein the rotation of the release mandrel

" . relative to the outer cylindrical housing serving to

35

unthread a running nut securing the setting toocl to the
hanger after said hanger is set,

clutch means formed at the second end of the
outer cylindrical housing remaining engaged to the hanger
at all times except when said running nut is released from



relative to the outer «cylindrical housing serving to unthread a
runni ng nut securing the setting tool to the hanger after(m',"lmmma"lll
set, 35 clutch neans forned at the second end H""
¢ylindrical housing remaining engaged to the hanger at all *tifrestextept *

when said running nut is released from t he hanger, whereby the entire
setting tool may then be lifted fromthe hanger to ensure di sengagenent of
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mandrel relative to sald out er cyllndrlcal housing is at | east one detent
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said first means retained within said dog housing to rotate
said outer cylindrical housing and liner consists of at
least one energized detent dog that extends radially
outwardiy from said dog housing, the at least one detent

20 dog being alignable either with at least one detent slot
formed'at one end or at an opposite end of said outer
cylindrical housing depending on whether said tool is in an
extended position or in a collabsed position.

25 3. The invention as set forth in claim 2 wherein

~said outwardly extending detent dog is energized with a
spring.

4. The invention as set forth in claim 1 wherein

30 said second means retained within said dog housing to
rotate only the release mandrel relative to said outer
cylindrical housing is at least one detent dog extending
radially inwardly from said dog housing, the at least one
inwardly extending detent dog engages at least one slot

35 formed in an outer wall . of said release mandrel when said



fnmardly extendi ng detent dog engages at |east one slot 35 forned—n—an—-

outer wall of said release mandrel when said 21 dog Ig Syl
substantially md stroke position into said outer cyli nqmﬂ'ﬂmnﬂ'ﬂmﬂﬂm
sufficient distance to align said inwardly extendi ng deteqt ¢ s

"slot in said release mandrel. 5 5. The iffention as set forth inclaim4

wherein said inwardly extending detent dog®“ts energized with a spring. 10
6. The i nvengign r L N L : CAR | Si by
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housi ng, Said opening extending 20 substantially fromsaid first end of

sai d dog housi ng to.sai C f sai o] si,ng. he.,i nvention
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housi ng. 9. & iﬁgyention as set forth in claim8 wherein said dog
housing fornms three“axially aligned slots substantially [err] apart in said
outer cylindrical surface 30 forned by said dog housing. 10. The invention

as set fort@ in clagm 1 Thet haveaeiphi Usgsét SEarthedis Pheimi anefhrshean
uper ond of S EELERT pUBOE L A LB B P IR G PR
said dog housing to said first end of said dog housing when
said dog housing is telescoped within said first outer
cylindrical housing. ' '
15
7. The invention as set forth in claim 6 wherein
said means to transfer said fluid is at least one axially
aligned opening formed between said dog housing and said
outer cylindrical housing, said opening extending
20 substantially from said first end of said dog housing to
said second end of said dog housing.

8. The invention as set forth in claim 7 wherein
said at least one axially aligned opening is a slot formed
25 in an outer cylindrical surface formed by said dog housing.

9. The invention as set forth in claim 8 wherein
said dog housing forms three axially aligned slots
substantially 120° apart in said outer cylindrical surface

30 formed by said dog housing.

10. The invention as set forth in claim 1 further
comprising a seal means positioned at an upper end of said
release mandrel, said seal means forms a seal between an

35 inner bore of the drill string and said release mandrel to



22 allowdrilling fluid to be punped through the setting tool regardléessof--
the position of the setting tool. 11. A self-contained, uﬂ’

liner hanger 5 setting tool, said setting tool being adapl ,fmﬂ nﬂ" uu’
hanger with a liner attached thereto within a wellbore, reltas®e sal

by unt hreadi ng a running nut securing sm<ﬁ#cmﬂ to said hanger and rotate
said liner after said tool is released forfffsaid hanger through a clutch
means, 10 the e b Saj i
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liner to sald hamge¢ompri$nggtool after said hanger is set within said
wel | bore consisting of a&nle%mkéymegyfiﬂagfgaﬁetgghqu ext '”gohigially

I nwar dl y fron1sa|d 35 dog housing, sald, at [east one defént_ dog_exten |ng
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mandrel whes ssefof@y ERasi bg | eatidl esteped cylindrical housing being
releasably secured to said liner hanger,

a dog housing forming first and second ends, a
first end of said dog housing being connectable to a drill
stringf said second end of said dog housing containing

20 first means to rotate said outer cylindrical housing and a
second means to rotate an inner release mandrel, said dog
housing being longitudinally slidable concentrically within
said outer cylindrical housing,

said first means to rotate said outer cylindrical

25 housing and liner consisting of at least one energized
detent dog extending vradially outwardly from said dog
housing, the at least one detent dog being alignable either
with a first detent slot formed at said first end of said
outer cylindrical housing or a second detent slot formed at

30 said second end of said first outer cylindrical housing,

second means to release said running nut securing
said liner to said hanger setting tool after said hanger is
set within said wellbore consisting of at least one
energized detent dog extending radially inwardly from said

35 dog housing, said at least one detent dog extending



Within said outer cylindrical housing to a substantially mid stroke -—— —
position to align said inwardly directed detent 5 dog with

said rel ease mandrel, said first neans to rotate said outer m mw ,’””"I
housi ng di sengaging fromsaid first slot in said first end or sai

cylindrical housing when said dog housing noves |longitudinally |nto
sai d outer cylindrical housing to align 10 said second neans to rel ease
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means to rotate ggiﬁg 1tﬁ1n éﬁngﬁnulus formed in said clutch adjacent
a setting adapter, said dog housing being subsequently
telescoped all the way into said outer cylindrical housing
aligning said first means to rotate said outer cylindrical
20 housing and liner with said second detent slot formed in
said second end of said outer cylindrical housing, said
radially outwardly directed detent dog engaging said second
slot and said radially inwardly directed detent dog moving
out of said slot formed in said release mandrel, said
25 inwardly directed detent dog riding on an outer smooth wall
portion when said outwardly directed detent dog is engaged
with said second slot in said outer cylindrical housing,
and
clutch means formed at said second end of said
30 outer cylindrical housing engaging a complimentary clutch
means formed by a first end of said liner hanger enabling
said liner hanger setting tool to rotate said liner after
the running nut securing the tool to the hanger is
released, the entire liner hanger setting tool then being
35 subsequently completely removable from said wellbore after



5 while running said tool and liner into a wellbore, neans to rotate sard .
tool and liner while either in an extended or a col |l apsed sta

back off a running nut to release the setting tool fromthe h m“m@m I'””“l
to rotate said liner after the setting tool is separated from sal *

hanger and, means to rempve the entire setjjng tool after the liner is set
i n the borehqle conprising the steps of ; connecting a first end of ‘a

col | apsi bl e dogzhausifgrt @sasdti Withihi B8idS@e1888e NOusi ng being
concentrically contained within an outer cylindrical 15 housing, a second

end of the dog housing formng first nmeans to rotate said outer cylindrical
housi ng and second mRansA thethoddepaasepulnter ateébegcdspi@mﬁéﬁ‘ldfafhlgeﬂ\ﬂ th

t t |
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within said outer .cylindri si ng,, ,sai irst.peans_to,.rqtate sai

outer cylindri %%ﬂ‘dhéﬁgﬁ eﬁg%g} e%g"a s%\?dsagarﬁsﬁgi §§°§0 sﬁﬂ'\?es
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rel ease mandre ependent sald outer cyl1ndr ou5|ng
further coll apsi ng sai d G%nﬁ‘éﬁéFglg aofpretelend ofs @i tgphlapsiblaut éPg
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engagi ng sibd housingpanms secord dendcafid ehel dbg housing forming first

means to rotate said outer cylindrical housing and second
means to independently rotate a release mandrel with
respect to said outer cylindrical housing, said release
mandrel being contained within said dog housing, engaging
20 said first means to rotate said outer cylindrical housing
and liner to a first end of said outer cylindrical housing
when said dog houéing is extended out from said outer
cylindrical housing,
engaging said release mandrel by said second
25 means to rotate said release mandrel formed at said second
end of said dog housing when said dog housing is moved
inwardly to an intermediate position within said outer
cylindrical housing, said first means to rotate said outer
cylindrical housing being disengaged when said dog housing
30 moves into said outer cylindrical housing,
unthreading' said running nut connecting said
outer cylindrical housing with said hanger by rotating said
release mandrel independently of said outer cylindrical
housing,
35 further collapsing said dog housing completely



sai d dog housing to rotate said liner with a second end of said outer—— —
cylindrical housing, rotating said |iner through clutch nea

bet ween sai d second end of said outer cylindrical housing 1£ﬂ”ﬂﬂ” I””
end of said hanger after said running nut is unthreaded, and*® renDWJn

entire Iiner hanger setting tool after saigd liner is set wthin said

wel | bor e. The nethod as set forth in claim12 further

conpri si ng thgnﬁﬂﬁﬂhoéaiaaBﬁE@ErbQQ1BH§h@a§0H%ﬁ§1 qﬂaftéfréilénéuﬁhlig'd

col I apsi bl e dog housing to second end sai d ousi n
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said outer cylindrical housing,
rotating said liner through clutch means formed
between said second end of said outer cylindrical housing
10 and a first end of said hanger after said running nut is
unthreaded, and
removing the entire liner hanger setting tool
after said liner is set within said wellbore.

15 13. The method as set forth in claim 12 further
comprising the step of transferring fluid to and from a
first end of said collapsible dog housing to a second end
of said collapsible dog housing when said dog housing
telescdbes into and out of said outer cylindrical housing.

20

14. A self contained, telescoping 1liner hanger
setting tool substantially as herein described with
reference to and as shown in Figures 2-8 of the
accompanying drawings.

25

15. A method to manipulate a telescoping liner hanger
setting tool substantially as herein described with
reference to and as shown in Figures 2-8 of the
‘accompanying drawings.

30



