LI'NER HANGER W TH BRASS PACKER The invention relates to an oil well Iiner
hanger whi ch prowvi-des a .packer between the liner and a surrounding pipe- . .-

steing. Mre ;particul_arly, the invention relates to an erosion-resistant .
| i ngr. hanger for use’'in wells in which sand control .is inportant. Li ner

hapgers with packers are described in U S._patent Nos. 2,328, 840;

2,916, 092; 3, 152, 643; 3,342,268 and 3, 468,375. As far as Applicant is

awar e, t he preV|oust used packer materials were limted to | ead or
deformabl e materials such as rubber-like materials. It is an object of the
invention is to provide an inproved 10 construction for an

erosion-resi stant |iner hanger.pivgragooeganee makh ddtggg nvention there is
provi ded a |iner hanger which is capable of being fluid-tightly wedged

within a portion of a pipe string having an inner dianeter small enough to
engage and hold a t aper edvaiteeua'ewh'tmtbswsnrm lwe@ DOLIgle r tiang@s whibh

through the ‘upp Jrog?aésj gn$| s nt}be%weérp%hgt in%g an%ng gM}rgundCfxﬁ gllr?%esstring
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| a ation
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end, to thg bottom of a surrounding sleeve, sl eeve as an inner
di aneter capabl é”&?t‘chttti?‘hgf%nﬂgIey°s%9rf%‘-’1’156a%‘} Qin‘a"r baneez-he 30 | ower
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portion of a pipe string having an inner diameter small enough to
engage and hold a tapered sleeve which-is small enough to pass
15 through the upper portions of the pipe string, and which comprises:
an upper hanger element comprising an upper tubular member
with an upper end portion fluid-tighﬁly connected to a surrounding
sleeve which sleeve has brass-like properties and an outer diameter
which tapers from a top located maximum to a bottom located minimum
20 so that the sleeve is capable of passing through said pipe string
and into, but not through, said smaller inner diameter section;

a plurality of axially aligned slots which extend-through the
wall of the upper tubular member in a locati6n below the surrounding
sleeve;

25 " a lower hanger element comprising a lower tubular member which
has an outer diameter substantially equalling that of the upper
tubular member and is fluid-tightly éonngcted, near its upper end,
to the bottom of a surrounding sleeve, which sleeve (a) has an
inner diameter capable of fitting snugly, but slidably, around the
30 loﬁgr end of the upper tubular member, and (b) contains, near its
mid-portion, a plurality of lugs extending inwardly into the slots

in the upper tubular member;



t he di nensions of said slots in the upper tubular nenber and |ugs on the g

@ve on the | ower tubular nenber being arranged to accomodate to the
I

nt of thermally-induced expansion and contraction of the lingr in the

in which it is to be installed; 5 and neans for attaching the
hanger to the liner to be installed and.a running string for installing tl@
assenbly. The invention will now be explained in nore detail wth reference“‘

to the acconpanyi pge Q'!riﬂ!‘ﬁJlGrlef g@i&famwm the unpe"FltMIﬁxjiestRQWSar@ cross -
resent i nventi on. ur es - ar e
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present hanger I'neér ‘and ‘a running st
upper el énent anst the hanger conprises a section of tublng 1 mhlch S

surrounded by a bpags: be“%t%?cﬁﬁh@dtt&' REVR r2eéMhle! 1ROV §Qdi ML &4
plurality of axially aligned slots 20 3. The | ower el enent of the

hanger is .a. s¥ PoFPTOA"E (AFTARS \/@PFhi%té?‘H"igth%Gfé‘?mb&p ameter which is
fluid-tightly conmectiadedtdon SHIr oo B Ngkplbewase ih.nokeededageveieth has an
i nner di ameterefc abI %oof fitti nglEl around t he outer

ug but ,slida ,
di aneter of tHe FaWer pocr % 3D %ié'gu‘lﬁl)%dewtinéi e"ﬁe‘ﬁl’flcg'f t he hanger. The gap

bet weenl®5 = thEigureel shiomsret erosy seheiombberievwSofante changer difani¢ er of the
element 1 areynreferably.fmgchined to a close tolerance providing an opening
which is notepsut?stan]’t%l a?{‘iy [arger than the perforations in the liner to be

hung. A threaded Eissg¢e ?sécﬁirwf#emastiame}ﬁgétptﬂeﬁs dnAbtherent sgage 801 v

lifting sub sewnphatidghe RaNgesntadRile aplieedsitpeadel Fab® @0nogerhef the
present invention.
15 . Figure 5 schematically illustrates preferred means for attachiné
the present hanger to a liner and a running string.
As shown in Figure 1, the upper element of the hanger comprises
a section of tubing l which is surrounded by a brass-like tapered
sleeve 2 and is provided with a plurality of axially aligned slots
20 3, The lower element of the hanger is a section of tubing with a
similar outer diameter which is fluid-tightly connected to a
surrounding sleeve 5. The sleeve 5 has an inner diameter capable of
fitting snugly, but slidably, around the outer diameter of the
lower portion of the upper element of the hanger. The gap between
25 the inner diameter of the sleeve S and outer diameter of .the B,
element 1 are preferably machined to a close tolerance providing an
oopening which is not substantially larger than the perforations in
the liner to be hung.
A threaded sleeve section 7 is arranged for connection to a
30 . 1lifting sub so that the hanger can be picked up and raised on the
drill floor. The lower elemept.of the hanger is pfovided with
meané, such as threaded section 8, adapting the hanger to be

connected to the upper end of a liner.



drill floor. The |ower elenment of -the hanger is provided with neans, such

as threaded secti.on 8, adapting the hanger to be connected to the upper end. " .
of a liner. <« The brass-like sleeve 2 has an outer diameter which taperg
to.@a,bottom portion small enough to enter into a reduced inner dianeter
pariton of a pipe string, (such as a casing.ﬁtring). That portion is

| ocated so that it becones positioned withinmthe well at 5 the depth
at which the liner amdehanagerlideest@vber hastal bethr TMRN4r whidh@agutereo

di aneter of the upper portion of fhe sleeve 2 is arran eg to be too |arge
to pass into the®redidePIinet “Bf ansttE o t36RT o P e TEBPTSuARSTy pi pe
string w thout bédismpteocdraigre of 0a pdge dtiviogglstdie auppernsire sroirg)of THale
surroundi ng pi pepéftri'oggis ﬁocated_ s0 Ft'hﬁyrﬁ get.scjaxgg\’spo%rit?oq{eldywﬁlhqgethlenw ltlhat
preferred procedure for i1nstalling the present hanger and a I'itner wthin a
wel | . As shown, &hhdeerblas Ypichathpdéreriand |heggenhiaget trebeainstiatisda depth
near, but above a reservoir interval within which a well liner is to be
installed. The casing string 11 has been provided with a reduced 10 i nner
di aneter section 12, an insert for cenenting 13, and a cenent gui de shoe
14. Such a casing string, or-other pipe string, can readily be assenbl ed
from conventional units. The reduced inner dianeter section 12 is
preferably a section of pipe having a thicker wall but substantially the
equal outer dianeter. The insert 15 for cenmenting and the cenent guide
shoe can be conventionally available itenms. Such a casing string can be
cenmented or otherw se grouted in place by nmeans of materials and procedures
whi¢ch are conventionally known and available. - .

TMRHO4



Figure 3 shows a subsequent stage in which the pipe string has 20 been } 1
Jfed into the borehole and, preferably, cleaned out .by nmeans of running :
raper through the upper portion of the casing and the reduced,di ameter ,

section 12. In general, a drill string is preferably run in to dr|II out
the cement insert and shoe and ext end a%orehol e section 15 on into a g
reservoir interval 16 in 25 whi ch the

ner is to be Iocat ed. However, by~
y

u5|ng a cene basket .. or e Y € de n_be initiall
drilied to t%eIe e“%f'ﬁ dn"é“é“éé‘is}:ar°k {" B%e B °é' ? thIel evﬁe:f é\fl FHE 858 ng
string. Figute be shgvﬂsarshetor pna* igttagé'neotedmﬁamnemgd:eameét pornton 86

suspended frQﬂ%tm:@&mﬁgtpip'engfrilﬂ%r\g&rho?g he1hE aSs (hiaég% th 6R\E ?neo%gwedgeg

into the reduced di aneter portion he sufroun pl pe string 11 an
the |iner 18the 4pEAY %Fé%% RE heparsrRding ﬁévf)rw#%d by the sleeve 5 of

the | owerg el ementrigérd hesmaa%geﬁ earlyl:s:glgéeiéasma&%raed)rp%é?éd&ﬁ fﬁ&t hod ]9f
t he I ner or

t t t, | t
Cnatal | 23 ¢ A5 B3R S BESeeRb T8 AN rgnSF AT S0 2Bhbr ASetiReect | on
of drill pipe winebhle SO0chamdetedirtidiedviatdrtblel epithetsta idagti mear 5 butshown) .
The running abotdd Eoei0bl.OTRledvncy 1A Pt chUBEAL, 1EN P20 00K OF e

top of 10 le nded coarse threads, such as reads he bottom
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| ead seal s thicker wall but substantially the equal outer diameter. The insert
15 for cementing and the cement guide shoe can be conventionally
available items. Such a casirg string can be cemented or otherwise
grouted in place by means of materials and procedures which are
conQentionally known and available.
Figure 3 shows a subsequent stage in which the pipe string has
20 been grouted into the borehole and, preferably, cleaned out by
means of running a scraper through the upper portion of the casing
and the reduced diameter section 12. In general, a drill string is
preferably run in to drill out the cement insert and shoe and
extend a borehole section 15 on into a reservoir interval 16 in
25 which the liner is to be located. However, by using a cement basket
or the like, where desired, the well can be initially drilled to
the depth necessary to accommodate the liner beloﬁ the casing
string. '
Figure 4 shows the final stage of installing a well liner
30 suspended from the present liner hanger. The brass-like sleeve 2 is
wedged into the redeced diameter poffion 12 of the surrounding pipe
string 11 and the liner 18 is hung below the expansion joint
provided by the sleeve 5 of the lower element of the hanger.



became washed nr eroded-out, rod punps becane | ess efficient and ‘
centrifugal punps-woul d.shut down conpletely; necessitating the pulling of
the wire wapped liners and punps. A plurality of the present type adapté
hawe been installed 20 and successfully pressure tested. The so-tested
ha,g_g_ers were constructed as indicated in Fﬁure 1. In each case, the

t apered ‘brass sl eeve 2 was constructed of ass conposed of 70% copper and
30% zi nc. The sl eev r e o] n ctions, near
the bottom of the S?%d&% § %@Qg éjplrgf#%gd Jetlﬁomésf?rgnn%%%meg tig re.s%m(;:1 d
cenented as mdl’é‘&trehiﬂﬂmrﬁcgar wnatnzosmngmmaha;émm@e ie&chlkﬁ@unehﬁ ed to

a 60 mwre wapeabsrS @8NsHowAS a rmﬁdgasgﬁng wrc%msﬁﬂegd (sfé%tmp\e@ in
Figure 4) by pr§55| ng, the brass tapers Into heavy wal | pe sections

with the wei ght9gf1l MPegrhigh 18 son %cf(’-érrb%ﬂr&w Hgdrti&lm S%ns &@tooo kgf).
Si nce the casi ngownll Theubaindng i srliyg \sr b¢mhedtU§EaVﬂfnhtLﬁ@|tuBerne ¥@¢h about

13,000 kgf, and_the or|z ntal f bout 45 000k The .m ni pum
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the hangers tested, 1n the region |ust above t ots et ween
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Techni ques 10 resent “hanger ®d within
subst an- bottom with a lead seal arranged to seal the gap between a liner

15 and a production casing. It was found that when the lead seals
became washed nr eroded-out, rod pumps became less efficient and
centrifugal pumps would shut down completely; necessitating the
pulling of the wire wrapped liners and pumps.

A plurality of the present type adapters have been installed

20 and successfully pressure tested. The so-tested hangers were

- constructed as indicated in Figure 1. In each case, the tapered

brass sleeve 2 was constructed of brass composed of 70X copper and
30% zinc. The sleeves were wedged inside of 6 m long casing sections

"near the bottom of the strings.

"The casing strings were run in and cemented as indicated in
Figures 2 to 4. The hangers were each connected to a 60 m wire
wrapped screen liner. The hangers were sealed (as shown in Figure
4) by pressing the brass tapers into the heavy wall pipe sections

, with the weight of the drill strings (amounting to about

30 13,000 kgf). Since the casings were substantially vertical,. the
vertical force was about 13,000 kgf, ;nd the horizontal force was
about 45,000 kgf. The minimum sealing surface was about 32 cmz, in
the form of a metal—co-meﬁal seal ring of about 0.5 cm wide. Even
at a corrosion rate of 0.05 cm per year, such a seal should remain

35 intact for about 10 years.



lally any nmetal pipe containing a properly proportioned section of reduced * ‘
rnal diameter and having a strength adequate to w thstand the fornmation '
of 7g nmetal -to-nmetal seal by an application of downward force on a, N
brass-1i ke sleeve. A preferred arrangenent conprises a 15° section of )
heavy wal | ed casing having an inner diangter smaller than that of the rest,

-
of the casing by an anount sufficient t ’«’engage and hold a tapered sl eeve, »‘:’j

wher é the sl eeve eascrga%k 'telgoy eEQ &a&gd ro&geh :e (jsttoa weet casi ng and
the smal |l er |nner "4t ame o avéra Bl 82K cerrent pl ugs
and the 20 slotee3, ItrheasfxarbeFmranthsr qyrteredﬁaeelternsfanﬂeauvm pargeadur e, an

insert for cgi&fnNy andUedt aieémgewé‘somatﬁleal ¢ 02y leabl &, oi*ﬂoead drpe put
on a 6 mshoe joint bel ow the heavy wa casing section, so the ceneuting

pl ug can wi peP¥H@8s fhraugh &Petmeh%memqr@aﬂwmo%%m _cpe%ﬂﬁ § The

term "brass- bik&' experientdthiadninddcate shee\secﬂ wire u&@aemeyceb&x; areefer to

a netal having.a.co n nof uct|I|t th and carrosion

resi stance V\ﬁ?%%:t ‘éggl“ F%%F gt W% °4 i’lﬁe ilg'}" FE1 e FUETPR%i ng a

corrosi on rebesteant theeeiémeny- he!mdl tlsealleaﬂe 5 s expbctsists|preventcabposed of

70% copper aQﬁ’tt}O&ZA G- bétg,eggcﬁmgg glt;gell;@‘ngers tested as described above,
wee

the seal bet the rass- |1ke tapered sl'eeve 2 and the upper elenment 1
of the hangefulgable Matarials and Fechniquesy t he sl eeve onto a pi ece of steel

pi pe. Taoensure tlhaéet{ebEl,SkﬁeV@re‘é@Hi d\aﬁ@ér et fihsediNeatdcnadedbephd-ar 35
ation of ifti was arran edtolockthe

means 7, for accommo n

sleeve in pl 5%%%’ any,mptal pipe I\‘il°§tii“in3Aal %ﬂB‘Fgﬁaﬁﬁ‘@r“&a gegfioBetig )

fluid-tightl| yedueddethtertdil diamgrert amh hating pi perespth ragelaatien go arithatwd J

di '
I anet er S”HLAe‘%QQﬁgﬂloL of a metal-to-metal seal by an application of downward

force on a brass-like sleeve. A preferred arrangement comprises a

15 section of heavy walled casing having an inner diameter smaller
. than that of the rest of the casing by an amount sufficient to.
engage and hold a tapered sleeve, where the eleeve is small enough
to pass through the rest of the casing and the smaller inner
diameter is large enough to avoid blocking cement plugs and the
20 like. | '
In a particulafly preferred installation procedure, an insert
qu cementing, such as those commercially available, should. be put
.on a 6 m shoe joint below the.heavy walled casing section, so the
cementiug plug can wipe the surface of the heavy walled section .
25 cleanly, . : : . , v
- The term “brass-like", in relation to the sleeve 2, is used
herein to refer to a metal having a combination of ductility,
strength and corrosion resistance which is at least substantially

as efficient for forming a corrosion resistant metal-to-metal seal

30 as a brass sleeve composed of 70% copper and 30% zinc. In each of
_ the hangers tested as described above, the seal between the brass-
like tapered sleeve 2 and the upper element 1 of the hanger was
formed by;crimp-fitting the sleeve ento a plece of steel pipe. To:
ensure that~the sleeve would nof come off, the threaded collar
35  means 7, for the accommodation of a lifting sub, was arranged to

lock the sleeve in place.



engage and hold a tapered sleeve which is small enOUﬁh to pass through the

upper portions of.the pi.pe string, conprising: mmll“ mm@nm hanger
rtion @

elvement conprd si ng an upper tubul ar nenber wit
fluig-tightly connected to a surrounding sl eeve *whi ch” sl"eeve has brass-
properties and an outer diameter which tapers froma top |ocated maxi numto
a bottomlocated m ninum so that the sl eevelis capabl e of passing through
said pipe string 10 and into, but not through, said snaller inner

di aneter section; a plurality of axially aligned slots which extend through .
the wall of the upper tubular nmenber irc & Accat§on bel ow t he surroundi ng

sl eeve; a | ower hanger elenent conprising a |ower tubular menber which 15
has -an outer dianeter substantially equalling that of the upper tubul ar
menber and is flui dAt Hper hangemneanablle afebeing §luispotgtarid, wetdzeﬁheitbéttta)m of

a surroundi ng sh&EM@n W'aCPip'ﬂ 132451 (ﬁﬁvmsa@rinhgp%ria &qegﬂllcgﬁtﬁ% r.

fitting snugly, but slidab around the 'l ower t he uppe
menber, and (b)°R&ASLaPRs ho é'rtFQ“s‘eQOSheﬁFd’b&GPt’rsoﬁmahl BRewely teypaspe Iugs

ext endi ng i nvar ehsbuight ¢het hipped gascﬂoast&fecuanﬁbetsmwr ceRpPyingt he
di nensi ons gf said gl ot.s |nhthe URREL nenber and Iu‘%s on llé’he sl eeve

on the |oweP tubul af nerser Bérhd “‘e%"hdgﬂl"i gigﬁc%‘rﬁ%‘%ﬁft EuRGaF oo ent  of
t her mal | y-i nducettherpaippegrendngotion Clyitrtighitdy cphnédted| toer sirrdunding| |

in which it is [R.ahe d:t& gaéie%% l?d}.dbgfsasniiif pr @#é@cﬁ@ hat B¢ o'{l@&g%#%?:etrhe

liner to be installed running strin nst I|n t he asse
The hanger of cY&ich gawsm%atm gaeaqsétwerénuw@ elkq;rtoeolocamdanépewmof a

ne@r, bott om por §é Gha®feHehg1devRELs 3 aare ek qmeunartdr&m aEhigd arRlgy of a
near top portion <Pf t he sl eeve on t el ement 1s at |east

n
about as sﬂrﬁll tiﬁ'é°’o;5’8F\|'ﬁ’gs lﬁﬂ.ug f?a(id smaller% er diameter gection;
a plurality of axially aligned slots which extend through the

wall of the upper tubular member in a location below the surrounding
sleeve;
' a lower hanger element comprising a lower tubular member which
15 has an outer diameter substantially equalling that of the upper
tubular member and is fluid-tightly connected, near its upper end,
to the bottom of a surrounding sleeve, which sleeve (a) has an
inner diameter capable of fitting snugly, but slidably} around the
lover end of the upper tubular member, and (b) contains, near its
20 mid-portion, a plurality of lugs extending inwardly into the slots
"in the upper tubular member;
the dimensions of said slots in the upper tubular member and
lugs on the sleeve on the lower tubular member being arranged to
accommodate to the extent of thermally~induced expansion and
-+ 25  contraction of the liner in the well in which it is to be installed;
and -
means for attaching the hanger to the liner to be installed
and a running string for installing the assembly.
2. The hanger of claim 1 in which the gap between the outer
30 diameter of a mear bottom portion of the upper hanger element and

" the inner diameter of a near top portion of the sleeve on the lower



the_wall of the liner to be installed in a wel I . 3. The -appar at us of
C 1 in which the running string conprises a drill string-.having a

°

t suit the tapered 5 sl eeve on the upper hanger |
el ement int E“lmnlnmmmnthe pi pe string having a reduced inner ¥

di anet er. * Yhet a arsat us of  claim3 in which said | ower tubul ar rrenberf""

of the hanger el ement is connected to the top of. the Iiner and the drill ~ f“-

string is co nectedtoth otttlgmof theI|ner arat us of .

claim1l1 in
of ductility theresidt bf arhe birrqrosvdw desnasltlad\cm whweli.-i s at | east

substanti al | y;.as el hflaakud Ye £ 944 nguaméﬁ kO ngig%&%ig@mﬁf& o8- et al

seal as a brass sl|eeve conposed of 70% copper and i nc

process for igndtHty shEing PPYfé'rS w*z%ghta’i%fibl%éﬁﬁr‘{@sﬁ@ﬁ thereargred a pi pe
string toscoligeve dnSexd u WﬁﬁeMlaﬁﬁbr eibhént thes WRE|portidd JEechdpaped near,

but above, the gthg& f Q | iner, is to be hung, and has an inner
di aneter smalST GHI1% 2 hH5Ed AR o1 ™8 ¢ %per ed sl eeve that is conposed
of brass-|ike.nmatBrei atpmduQ(bf clsincaphbwbick shed ripwer ntubaléh meubéy tolfe
upper POr i gl pdrde PURfeS! e Gon GEREN el nd 8p S0k 30 TYARY RLPEE1 1IN0 I

~a well and, to t e -extent necessar exten
suf fi ci ent ' t dratk etnbertle GWGFF%rtObQM)\kOFm @&sﬂng lémer.ng; 25

- running jgtosthe mepepﬁatrrawgoa ISP 1hﬁngﬁicmka.-hshsleivsqwmgqﬁaw-ﬁk@unm ng
string. and the |liner and contains. the%%a ered sl eeve of brass-like fluid

material attZEARRFEIPB RS & FUBdRafion Rt ductHtyhsfisosth a0efqTrO8#HMi ni ng
axi al ly ali gmedistante witichlicae Deise! sulistdntialllygss exfﬁdldhagfdrnwfﬂkxg fron U

a sl eeve whi ch | fl ui ght | o nne ted ar ound t ubul ar wer
l'i ner hanger %e e%é’%? bn redi% a?ertagrfllégd €5e nﬁsglsy riﬁft Zf‘f‘ffaﬁ?’(}”sS er
t he tubul-ar @§p&d% lcopgsr Iaaﬁg@r% gimyent and vvedgl ng the brass-like tapered

steeve 1§50 e Bl BRodddsl Bor SREEAATNR"a QMM SAeHIATPLEL Rbnftillifghi N0 thAL
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: arranging = pipe string to contain a section which, within the -

well, will be located near, but above, the depth at which the liner
is to be hung, and has an inner diameter small enough to engage and
_ hold a tapered sleeve that is composed of brass-like-matefial and
20 1is capable of being run in through the upper portion of the pipe
string; :
cementing the so-arranged pipe string in a well and, to the
extent necessary, extending the well to a depth sufficient to
accommodate the liner below the casing string;
25 | : running into the pipe string a-liner hanget which is connected 7
to a running string and the liner and contains the tapered sleeve
of brass-like fluid material attached around a tubular upper liner
hanger element containing axiaily aligned slots which are penetrated
‘by lugs extending inwardly from a sleeve which is (a) fluid-tightly
30 connected around a tubular lower liner hanger element, and (b)
arranged to fit snugly, but slidabli. over the tubular upper liner
hanger element; and .
wedging the brass-like tapered sleeve into the pipe string
section of reduced diameter by subjecting that sleeve to a downwardly
35 directed force.
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35 directed force- 7. The -process of claim6 in which the g

between the tubul.ar |ower liner hanger el ement amuwﬂw HMI wper | i
hanger element is at |east substantially as smal in th
vsall of the liner to be installed. 5 8.  The process of" clfaim 6 in whi
t Hew :pi pe string is cenented into a well whitdh is subsequently extended to

t frer ext ent necessary to accommodate the |iner below the pi pe string. 9.
The process of 7¢l aiThebptdrestsi 66 ctllaem ﬁe eliydhnghé sga@ erlelg ter talgnlagd a

drill string ig used,as the running strin 0 [ogess, of claim
9 in which the%‘s’%‘é%fler eyspln g‘t"fi anldl gleerjt g‘r’\laérr u%%ecf ﬁﬁﬁeel? %ar Yunin
“with the liner eﬂeﬂpﬁrttomnea:lt édasfo stuhetamxrigély arsdsmdrﬂel B& rrdre bpertiogs conmbet ed

to the drill g,gwq,fa@ﬂ ﬂ%eﬁﬁﬁ Bjsttaljeet?jrl Il string is applied to that

assenbly to wedge rass e tapered sleeve into the casing string
‘section of A5 -rediﬁ‘éedrqmér%llcé?rﬁi‘ér injuhick the@drhAtFrs dec6erAMGIt 0

claim1 substanhigld e dmeelmef,%&f 130 'eQQEInd’!dt o r@feCbRNGR hocdshifry
acconpanyi ng draw ngs. rocess installing a liner within a well

according to cltgi ?ﬁcﬁmgﬁ%‘teaﬁ'i‘? diiper e HEr'étf%lBéP%rséra‘é%'crl bed with reference
to the acconpadyi Nrhér piddegs. of claim 6 in which the pipe string is a casing

string and a drill string is used as the running string.

10 10. The process of claim 9 in which the assembly comprising the
liner hanger and liner are run in with the liner top comnected to
the hanger and the liner bottom connected to the drill string and
the weigﬁt of the drill string is applied to that assembly to wedge
the brass-like tapered sleeve into the casing string section of

15 reduced inner diameter.

11. A liner hanger according to claim 1 substantially as
hereinbefore described with reference to the accompanying drawings.
12. A process for installing a liner within a well according to
claim 6 substantially as hereinbefore described with reference to

the accompanying drawings.




