DOMHOLE TOOL W TH LQAD DI VERTI NG SYSTEM AND METHOD REFERENCE TO RELATED
APPLI CATI ONS The present application clains the benefit of priority to U S.
Pat ent AWDI20HY26936No. 13/ 203. 013 fil ed Septenber 2, 2008T/USAMIONSZ e
contents of which are incorporated herein. TECHNI CAL FI ELD Thi s discl osure
relates to securing a downhoie tool at a |location downhole, and nore
particularly to systens and nethods for securing a downhole tool, such as a
packer, within a wehlv\otRITOPACKIRAND Downtelieriaoksisguan g packers,
straddl e packers, \14'*'1}' """" =Sand dge~prugs, nay be
secured in place domn hole to |solafE“Un9“or nore portions of a wellbore
fromone or nore other portions of a wellbore. SUMVARY A downhol e t ool
according to gnarEspECE togtpdasransepongatednsgndrel, a first slip
assenbly carried on the mandrel, and a second slip assenbly carried o the
mandr &l The fipgts Maﬁm wS Bl Wﬁw% Aetdide’ arifbipste §14. ﬁaﬁcaz@mamzy sion

ext endable t.0.-grip;a kcigni \ ‘@0{ QQ,QWLL{SR* knqmgggt‘on The
first engaglng portlon nay Be~ da jted "t i i be nan agalns “Fel ati ve
novenent sbmia first axial direction and aI I ow rel ati ve m)verrent of the
mandrel in a second axiai _direction. The second slip assenbly may include a
second slip radifa@ffL axtidhddbl e to grip the wall of the wellbore and a
second engagi ng, RALL|ON. (The, 2eCand. LR9RAIGRALLL AN, DSy adARLEdst 0 orip
the mandrel against relative novenerit in f| r'st axial direction an

al | owsr ebsatd weuopYeMendysefnstde vn:amﬁ\eh n.mmlms secoinde axdl abicidihy eetdion. The
downhol e tooI al so includes a sealing el enent carried on the mandrel

adapt ed t%'%h@%ge “t¥e&&-wal | of the wellbore. Another aspect includes a

nmet hod for di yﬁnt %“@ng ng in a first direction around a sealing el enent
of a downhol e fo e nmet hod i ncludes applying a setting load in a first
direction thrngﬁhﬁbmaﬂﬂﬁﬁiA&ﬂ&ﬁx&&ﬁﬁ&&MS@&&PﬁgAQM&WBQ?L%BEGuﬁQﬂMﬁﬁL W th
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s, may be secrred in place down hole o isolate one or more portions of &

15 eitbore from one or more oilier portions of a wellbore,
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A dowahole wol sccording o one aspect incledes an elongated mandrel, & fust
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arrted on the mandrel, and a second slip assembly carried op the mandrel.

stip assembiy
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The firgt slip assembly may inclade a fiest slip radially extendable to grip o wall of' &
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0 wellbore and a lst e cing portion may be sdapted o grip
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ihe woudsl against relative movement i a fivst axial direction and allow relative

moventent of the wandrel b a second axial direction. The second slip assembly may
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include & second slip radially extondable to grip the wall of the wellbore and & second
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28 asainst relative movemet in the fivst axial divection and allow relative movement of the
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ndred i the second axial divection. The downhole too] also inclndes a sealing eloment
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wdapied o engage the wall of the welibore,

ev aspest includes g method for diverting loading i & Hest Slrection around
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1 seating cloment of & downhalde ol The method includes applyving a soiting load In a

500 first divection through a mandrel o exiend a sealing element into contact with an adjucent
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surthes vl form a fiest gripping engagement with the adjacent surface oo 8 first side of

men indicated by the Hrst divection and second gripping engsgement with
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surface and forma first gripping engagenent with the adjacent surface on a
first side of the sealing elenent indicated by the first direction and
second grwpporgeasgagenent w t ht he adj acent surface on &C3aseond/0sisde of the
sealing el ement opposite the first direction. The nmethod al so incl udes
comuni cating | oadi ng through the mandrel in the First direction through
the sealing elenent and the first gripping engagenent, and communi cating

| oadi ng thyr euah-MaRALel.i Nt he: sqceﬂ@kw reai lﬂg&mgeugatu »é*e%?n@nig“ ppi ng
engagenent and bypassing the sealing el enent r'ther aspect includes a
downhol e ﬁ@o&’ﬁaﬂf!@UF@@M@*UEFMBEMLBMAuﬂﬁém amdﬁgét;mommn@urat|mniand

adapt ed to provide a seal g; eﬁd ownhol e tool. includes an el ongated
mandr el AN E0F PSS §Ifb ée‘s’é*ﬁbl‘v TRt P B THe WaNBRel CWRPRTE ifta fir st

engagenent, @Q&Uue«m ;@aﬂ’:u @tmﬁ@deeﬁhlw ema@d@%g &RQAgLRAL RADEL Adapt ed
to grip the wall of the wellbore and a first wedge adaptedto expand t he

Fi r st 5r adigikyg ’éxpawdaibli% ‘tenqagmemmhemien‘ ifThe downhol e tool al so

includes a secopd. sl E: drel conprising a second
engagenent poC\[tP&oh“’ ; ‘etédeiggr“adﬁaﬁ ‘?es%b‘a (ggii = ”ng‘déeheh ”rﬁérrﬁg“i “&dapt ed
to grip theiwad Lsf‘Qf}‘”ﬁﬁ@d%' th RN anchiaisesond medgeinrtaph et Qie%pand the

second radi al | y expandabl e _engagenent menber. A sealing el enent may be
carried erugHes Fﬁhﬁdi\‘elméﬁﬁ ¥ 1 sp@s‘eﬁf‘ﬁe‘t WEERd tovethe mastdr Iti‘ﬁ'é:sse‘nbwy\iand i he
second sl ‘\Tagseniglﬂya {sema By he. d t\ed radi al | y expand
to engage“%i‘ AT 64 el rbo‘?el“ *‘rf??sqﬁ Ioa%:(F péltfi1 SR Eh T ﬁé““? rdtighitt he
second ergigenBat. oLt 0@ amd:byRasskinged heosealithg felegsnty lﬁptﬂ@*ﬁé‘et
configuration to conduct |oading applied to the mandrel in the first axial
di rect i oRlESERGCY BuBidEd b‘ééé“ﬁ%@ﬁ W s ‘»‘ﬁ’g%ﬁrﬁu@# HiesyEdly pgried erent and
the first, engagement, ar |ogw, nithe. . o urag; g ondu (N adlng
appl i ed t% ‘[':l%egnhndE ég Th T ReE 66%%1’§\§£>§'i1 a?} dl Tedti's gl zﬁi}’;? rth)uzsi gspects
may i NCl YEke:ceneniok: AR ea@fngthhe‘ ok [thwivng a‘xeatcunes aoTheyseaadenga elsgigent may
be p05|t|oned between the first slip assenbl and the second S|Ip assenbl y.
The firstdSRypasssRsl e namﬁhé%éc‘ondmwﬁba a‘é%lé&wﬁ%“ nhy‘"‘téope‘r &REt¢o form
a first Load path:bypassing.the sealing t 1 «i oaded
in the flfrgés }ai’%ltial g?ﬁégt ggr}f' g‘r‘i{ g Jgecond T’oad T“)at ﬁ{ll inigf g"&\ tﬁ[he ‘%eal i ng
el enent vkenethesiitandeabi sThoadddgimehhe \smbﬂ@{iweak\\ d;a\haeb\t onnd Gne of
the first engaging portion or the second eng ng portion corrprp_ses may
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et 3 Yo wad e et ey ter ennehiied brosedin
fi}{}i“ﬂ.‘:}ﬁ and t‘\ 'h?‘«z‘si“‘i{ the SQ&J‘TQ element in the set Ci\‘:iﬁigi&:&\}.s}ﬁ tee condhut agng

applied to the mandeel o the st axial divection, and & second load path extending

20 through the sealing cloment and the first engagement portion in the set configaration 1o
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conduct loading appiied 10 the mandrel 1o the second axial direction.
“he vanious aspects may include one or move of the following features. The

Qi

N N o 3 Tssbyzccas $hiee favot ade S Yoo crvyed S ey ot
ont mnay be positioned between the hirgt ship assembly and the second siip
}

£
L]
A
o
ety

ol
ol
{9
%
9
;"r
,:;3
(/

D veed iy e e crensd Flres oaareatel it .
The first slip assembly and the second alip assombly muay cooperate to fomm a
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1 path bypassing the sculing element when the mandrel 13 foaded in the Drst axial
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direction and a second foad path inchuding the sealing eloment when the mamdrel I8

foaded fn the second axial direction. (me of the first engaging portion or the second
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sogaging portinn comprises may inelade 8 wedge that grips the mandrel. AL loast ong of

the firat slip assembly, the second ship assembly, or the sealing clement may be adapted t©
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30 be achuated Huidically, At feast one of the first sHp asserbly, the second slip assembiy, or

the sealing sloment may be adapted o be acteated by @ wirehine actugtion ool At feast



the first slip assenbly, the second slip assenbly, or the sealing el ement
may be adapted to be actuated fluidically. At |least one of the first slip
assenbl y,wohelmeesnad slip assenbly , or the sealing el eremtusa®y/obssoadapt ed
to be actuated by a wireline actuation tool. At. |eastone of the first
engagi ng portion or the second engagi ng portion may be adapted to ratchet
in the second axial direction relative to the mandrel. The various aspects
I’Ta'y al SO I nCl”lee Q e\? .;y r 4y e‘f “a ff ta'tr\ + Tbeﬂ” 3
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gri ppi ng rengagenenteositahid becadhacetits ﬁwuh& aeadmBy include radially

expandi ng a fi_rst engagemnent menber on the first sjde_ of thg seal i.n

el ement to gri ﬁ*t‘hb*“a’d}"é ShiEE FFPGEE IR PR {t’%e‘éé‘é"éﬁﬁﬁ@“@?‘f"pp}i
engagenent ik the adkagent, sUHacs dRYuinclude.r adialbynexpanding, a
second engagenent nember on the second side of the seal I’ ng el ement to grip
t he adj ae:em\“msunf‘aab*%xﬂamtaiﬂmm@amhmgsd\hedzhi rs& \sﬁgagaemmwngmezr may
include ratcheting the first enga &ersent menb gngt ho;f the
mandrel RSB ONd EE PEEEF W BpPEsTIECHHE “'ﬁkrgt "‘Uﬁ’*‘r‘éCt‘i“ Badivat 'y
expandi ng;, thea,ﬁﬁecandv%ng@ 2aBAL: m%@%ermmxfawﬁl udectakgheti-ng.t heigecond
engagerrent menber “al ong ength of the nandrel in a second direction
opposi t e ekpecifrigr s bodiz re@ws&mcrApp‘kwmmgut;he sgettisnl iodd scaitghdefipist
direction may include fi ui the setting |load. The various
aspect s ﬁ%‘?"%ﬁﬁ?%r“ PHEFTd e HLJ 6F§"ﬁ£i“é% B & "G\Rfﬁ‘g ’f%éat‘ﬁ% ést‘"‘*The
firstslipoassenblyiand;ihemsecordins! kRindss ekl MBY: GROPRN akey teudwadi al |y
expand the seafi ng el ement. At |east one of the first slip assenbly or the

second slipciassewbiy »ns'aw%é ‘“afda\pt e@dm*\ rtafeﬁéti tb oivgnd BesagaRgRiaRembett he f |
rst axial_ direction, A st _agne of t LSt Wl Y. the second
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fi uidi Cal\uwAt frekif afstm@ﬂ@ieoﬁwt he: fdstoeNgagenBn hP erkihenoer zﬁhﬁe seeond
engagenent portion may i nclude a | ocking ring dT sposed adj acent the mandrel

and oper dbkaitonnatchide Taldbmgyrheviraritl slittshiophe first axial direction. At

i east,_one of the fi rst engagenent ppftl}gn ar. .t h ecqnd -engage portl on
may i'fcl ude aiwedgé"“ N'I‘Jo&)h S R ey T i gcf ous?%gg‘cg??%’ ‘ed on the
nmandrel angd s ehanaek ahagw N8 Qa%&bslﬁﬁkégﬁ&kmﬁaﬁﬂ wﬂtear\ mglialpr @gant gef or med
bet ween the housing and the mandrel. The first engagerrent portion may be
adapt ed teriggicpertdné Mn@b“eﬂmﬂ‘agéhﬁé@fhbi? AFFEPE PV BRSO g spiopEEy gy al

directi oril:_and ""5 lo w. el ¢ &»*}Xe} nverent, of. dhe mandreli i n:a;:second,axi.al
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fest slip assembly, the second slip assombly, or the sealing element may be adapted to be
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engagoment portion or the second engagement portion may include a wedge,  The
R ST SRR TOUE SOV JOURR ARG VAUV s S : SRS SU S - -
downhele ool may include & housing carried on the mandrel and & channel having a
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25 substantislly zevo {mternal pressuve formed between the housing and the mandrel. The

first engagement portion may be adapted to grip the mandrel against relalive movanent

i g Bret axial divection and allew relative movement of the mandrel in 2 sevond axdal
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direction opposite the first axial direction. The second engagenent portion
may be adapted to grip the nmandrel against relative novenent in a first

axi al di reeotzpov2293d al | ow rel ati ve nmovenent of mandrel POTAISS@OORTHOAXI al
direction opposite the first axial direction.The details of one or nore

i npl enentations are set forth in the acconpanyi ng drawi ngs and the
description below. Oher features, objects, and advantages wi ||l be apparent
fromthe descriptdioni.and,dr Sim@aldfiham.t.he . ( ON,OF
DRAW NGS FI G 1\?}2hiowg3 3 gc%e%?g of' o QL{E{] mor"e" éxgt gtﬁﬁng%r‘%%‘ﬁx%gﬁranean
surface ameivgyiong t a dowrnhode beoel dﬁhq:sosgm$hemem atd Evar2heCwshdw an
exanpl e downhole to in.the rynnin con ti.on that is actuated by a

wi rel i ne “HEEHALT O 3["‘0%5?“" g S8¢ QPﬁ) Tt A t‘g FOWASEl Gs 3A- C show t he
exanpl e domhqi&itw@gkg‘gi\Etg@gg@e\;(‘bgn t he set configuration. FIG 4 shows a
detail view of an exanple slip ring of the downhole tool shown FIGs 2A—C
and 3A-C. FI Gy & siprwdet atlenvtiow! of wallltoge kivigding figs y Stiemeakr b GG @i

det ai | vuq Qf s:\{/}%rlio‘_s_ _ ,\\r}ts gf the locking ring systemof FI G 5 FI G
7A-D shows &n “é rfp “HERHROTE TS i n the runni ng configuration that i
fluidically a@tfuat'eﬂa a‘ﬂ@l\\sﬂ uf £ BHOnROP 1AW hehhiEBing 8An Bushousatihe
downhol e tool of FIGs. 7A-D.in the set confi guratl on. FIGs. 9A-D shows an
exanpl e GOWAKOEE SpEBTNP pigaRUnAPnpdeshEPgukarPolssthat is fluidical ly
actuated and s&t. fyomt, thtqm 8 L LQA-C shows the downpal e tool of
FIGs. 9A-Din the §§t gﬁ i gur af“i‘“o‘aJR ﬁéﬁG‘i Y EDBES |@ﬁ"i""0\f“‘$ﬁe sbrgéeﬁ

di scliesurengneanpasses a downhole tool for isolating a portion of a

wel | bore. An exarrpl e configuration of an application of the downhole too!
is illustratedir Fogsp WF%&G*F“S%@*A&”\@"‘MI\F ipaipe of i”é«m*éhd‘v‘ng* BT Bwiea
terranean;surf.ace 2. A -wel | bore casing 3 extends along a | east a portion of
the wel | bore "1 “The casi ng 3 may be cenented or otherw se secured into

pl ace within the sweklkbatieildy o dﬁ.mgei;@ ssygkhem 4

FIS 6 is o dotat] view of various components of the loeking ring systent of FIG. S

18 FIG 7A-D shows an example downhole tool I the running configuration that
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Suidivally actuated and set from the top-down.

FiGs, 84D shows the dowahole tood of FHG 7A-0 in the set configuration.

FiGs SA-D shows an example downhole ool in a runiing condiguration that i3

Thadivally actuated and sot from the botlonv-up.

26 Fitis, 10A-T shows the dovenhole ool of PR, 9A-D i the set configuration.

DETAILED DESCRIPTION

......

Vhe present disclosure encompasses & downhoele tool v fsolating «

3 o e I, 1 of the dewnhole 100
portion of & weilbore. ple configuration of an application of the dewsnhole tool
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FIG 1 shows a wellbore 1 eotending from a torvanean surfase 2.
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25 A welltbore casing 3 extends along a least & portion of the wellbore 1. The casing 3 may
X 3 R I T A Aeverrthabe ovatean d

o comented or otherwise secured into place within the wellbore 20 A downhole gystam 4

stends into the wellbore | and includes a downhele teol 5, for example, extending from
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o a wireline or other, The downhols tool 5 may be a sealing tood
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cenfiouration, Umce sef, the downhole tool 5 is operable o transwit foree applied o the
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extends into the weilbore 1 and includes a downhole tool 5, for exanple,
extending froma tubular working string, a wireline or other. The downhol e
tool 5 rmayohwe1o#23sal i ng tool operable io seal or substamrCiraiskgo9®ssh2 agai nst
fl ow t hrough an annulus 6 forned between the downhole too! 5 and the
wel | bore casing 3 when the downhole tool 5 is placed in a set
configuration. Once set, the domnhole tool 5 is operable to transmt force

appl i ed t.0.hedowsholie 400k S Dbl aghis B LBEAHIR e[l L4, gpponent s

of the downhol e too!, t_hus bypassing a res t sealling e
downhol e ibeolbyBassing i heilmppesiite ditnecti @sni,mt\hex ifhokceai §. tmaﬁsm rhteid
through resilient nmenber of the downhole too! 5. FLOs. 2A-C and 3L-C show

an exanpl e tERh R 87 F SOl e gt ’mai R ‘é*é?ﬂ“*a“ e ’Hb\?\/ﬁhb’l\é ‘f‘éﬁ)‘r" e&%ghown in FI G
1. FIGCs. 2A-Cishow acparth aJa GF 9@%&@%&«&@9@% \ﬁ&iﬂ@wf of he.dewnbal €. {00l 10
in an unset or "running" confi gur ation, and . 3A-C show the downhol e

t ool EO idevahsigto =cenﬂog”m‘ati%n Fhes. dowihbbe ‘tm“r i@»lv_—wmmnt ained! i the

runni ng c}oHL gurati on.when th e dQWn1 o18 \iQ ei ng. pl.aced . |nt(% desired
| ocat i on “Wi'ThI'R The Wel [Fofe™ The 'St Ecgnt bﬁ?%% o‘n“r’e ’r‘ese itsYPhe "downhol e
tool 10 QEERQF‘*\EQ!‘&Q Be al Bt QoRVSHAION Wi BhRntdie el lbar suinlhe.dewnhol e
tool 10 shown in FIG2L-Cis a W reline-actuated tool. However, in certain
i nst anceswithe: dovighoitien et thayoweh Adapt éd i‘tbv bepas@wared derirast heriomranner s,
for exampl.s, gdical by +yql‘r\ uij caili dr03|qt| aII .act yat ed,
mechani (r:rgi Va {’fég\uat B oy bgk*affh‘g‘ ﬁr‘f’ ibt ﬁﬁ OBrEd “‘% Y%iﬁvmﬁ le tool
and/ ok ot;herw\swa@t wated. \\@%&pl ezsicojmilmwdmalﬂay\@%uat e@l downhel @ tools
10 are discussed in nore detail with respect to FlGs. 7A-D, 8A-D, 9A-D, and
| OAC. Thevigowrhohest solls Hieseri béekfher gistinepube it *1\ phig ! iniist wnoesicdbe a
packer. n, ofher. inst ance,{sih the ds \MC}LQQ e‘t Yg@ Si oyl d. be%\c nfd el ed.as a fhtc
plug for " pr| man“ly sealing in ong i soma ins ances 4% 7Y ac pl ug
may i ncl gdeoontyionaciexpansidn-nERbatuasUShrasirekpapsioageoRes: 268 on one
side of a resilient sealing nenber, such as resilient sealin menber 270.

In still SHVRHC Y tERCESINE ﬁé»~d@?\hﬁ%i e PresPiss deSBIFBEY AEPEI ﬁéb“ﬂi“&"be

conf i, gur e as, & bridae, bl Ha by ol geking e siat orng) (Ragsage, of,tig t ubul ar
mandrél , “stich b nandr el d Seri bed eferrl“ a ainto

Fl Gs. 2A<C*and 3A— C, the downhol e tooI JO includes a tubul ar mandrel 20
that may be forned of a plurality of tubular elements coupled to each
other, for exahiprewsye i eaﬂ@d”é‘éﬁﬁéét FORS, MUEHE RFANEE. Bt RERCHsi ﬁi‘ng

teChm quem:fb‘l,x“%{‘ag?t ngxyx\‘x*\tA hede tools could be configured ax & frac plug for privsartly

direction. In some instances, ¢ frac plag may welode only one oxpansion

20 y 93 expansion member 260, on oue side of a resilient sealing menther, such
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as resiliond sealing member 2700 In stll other instances, the downhole tonls desortbed

3 fev eraaled ; I oag Yoy B Rimelvimy dhe inforaal wooeamre of S

hersin could be configured as a bridge plug by blocking the wiernal passage of the
T 1

subudar mandrel, sueh as tobudar mandrel 20, deseribed below,

o FRGs, 230 and 3AC, the downhole ool 1Y inchudes & tabalar

28 mandrel 29 that may be formed of & plurality of tubular eloments coupled o each other,

for example, by threaded connections, welding, ov other joining technique.  Altzraately,

the twbhular mandrel 20 may be a single unitary tubudar body, subject to manufhcturing
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reguiroments. The downhole ool 10 may also include a tubular housing 39 ciowniacent
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rel 20 and slideable refative thereto, The tubular housing 30 may also be
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foining techaigue. The dovwnlole tool 10 showa in FiGs.
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the tubul ar mandrel 20 may be a single unitary tubul ar body, subject to
manuf acturing requirenents. The downhole tool 10 may al so include a tubul ar
housi ng Wochrioemg3acent t he tubul ar mandrel 20 and sl i deablus2e00l08350Y e

t hereto. The tubul ar housing 30 may al so be formed froma plurality of
tubul ar portions connected, for exanple, by threaded connections, welding,
or other joining technique. The downhol e tool 10 shown in FIGs.2A-C and
3A-C is referfed 4.0 83:08L8% §€behl A8 LA the LOP @AW 1l RECAUSE nithen

pl aci ng the downhole tool 10 into the set conflguratlon t he tubul ar

housi ng 3B wvnwedn\dowﬁhmkxe tamd ‘T neliwbm\\ar treafidndl ‘2@‘%11& n@vedwumm e.
Wth refe eng F Os. cg o ?g\ p% oi e, | ocagl Q €ro

t owar ds tHe™ f*rahéa‘n iy ‘f’aca’)‘“‘l 20 ‘E)héﬁ dér%’ Ofo BET SR CTRES Fef ”‘sr*d% f the
figure, agqimndicatgd)sh b chabul:ar HOUaL BE: B8y Snrmmed: in:dhewdiargglki on o
arrow 110 and/or the tubul ar mandrel 20 is noved i the directi on of arrow
120 when pl Geil nfg shecddwnhiphe, t@@wmﬂ nthehaitelet i‘@tmm g‘tsrrlatﬂ% @n‘ tﬁ?@r

i mpl emanti?tl ons._my. behcon degg\ y be s_e;t“,\,\\l ‘rwgm }gs t he
downhol e ¥'6or 16 Ehown' I A‘ﬁfa{ﬁéi*‘l‘m o) b éausé"” éf b f ci Rg the
downhol e t‘sa@lml@ defht e d&aﬁu&@rafwdsm@raat;wm chi@nbabiy anahel !x;&@w@&«k:ﬁ nmoved
uphole {i.e., to the left side of the FICs. 9A-D. and 1OA C and/ or_(he
tubul ar nemdretongers soved! downtof e, (suthosst e deivghtiespelel (lOFPMFOHR 9A- D,
and 10A- Qe Ne@ry, flt:st n on 40,0f the ar, housi.ng 30, ¢ S|Ip
ring 50 é i sgos;é ‘betve Le; qxﬁ“‘“t‘ubui’" “Fr“én"drie GIEjglslm‘n‘d ghe lt"ubui?‘ar “housi ng
30. i sopeijdpiement; abmns@\mhhe«sl\l ﬁoxrddngﬁm: ey theuwetdgeisitapediGGihe slip
ring 50 includes an engaglng portlon 60 formed of a plurality of en aglng
menber s G¥-Pestch! FCaTdar it BEw SR sk i e g va0oicsli sh o BEEI G 4.
Accordin M I enent ons, the teeth 70 are a plurality of
asymretrlg’éél ?\ St R \n"ai'he te )@E]J}YO may forma saw tooth pattern and
configured torRer miks@Menehitn of of e shidpr hbwg DR retiat tive Stds theotedbul ar
mandrel 20 in one direction but prevent mpvenent of the sI| ri ng 50

rel ati ve begrepnéh Wbtk MMF@IMQGEN H“&Hféﬁr%%%i f dit seer |6|§1\‘~‘”*Fﬁé “Sltral ity
of asymely gal, L aell, 10 (. b6, Lor TRdshy My 30 AL a0l GoRxl8h annul ar
rings or on P DT e LOnt nﬁou el i'cal t hreads Tormed on the'interior
surface @frntiefsldipaliing $QauiAs as:hm@rtxha&zaSym\M caky shapelipfingig teeth
70 may forma saw tooth pattern havi ng a vertical fubstanttal LX vertical
si de 90 andoxTsBOpEdSsi eI “‘I—Tt)‘F’\S‘oé“v%?lr t‘hé‘ﬁsﬁapé‘é? He FebtH 78 hown in

FIG4is E@t %l y&gne\iexaﬂp Rth :l'h%& f&ftllsea saw tooth pattern and configured to permit

Hioin one direction g
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movement of the slip ring 30 relative to the tubular mandrel
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30 prevers movament of the slip vng 30 relative to the tubuler maendrel 20 in an opposie

divection.  The plurality of asvmmetrical teeth 70 may be formed fom o plaslity of

2 ar One or more comtinuous helical Sureads Rormad on the interior

coaxial annular
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> orf the fecth 70 may form a

surface of the
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saw footh pattern having a ve S0 and a8 sloped side 1000
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26 However, the shape of the teeth 70 shown in FIG 4w merely one exampls, Thus, the
toeth 7O miay have other shapes.

sing 30 may also include one or move slits {(not shovwa formed ol an edge
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of the siip ring 50, extending trough the slip ring 50 and torminating at a distasee along

the length of the slip ring g stits formed in the shp ring 30 may have an onigin
ey Tt < =
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0 and have terpunating ends within the sip nng U
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near opposite onds thergoll 0. the slip rng 3O may include



teeth 70 may have ot her shapes. The slip ring 50 may al so i nclude one or
nore slits (not shown) formed at an edge of the siip ring 50, extending

t hrough twe 2810iq2793sng 50 and termi nating at a di stance atCong2eoesisengt h of
the siip ring. Alternating slits forned in the slip ring 50 may have an
origin at opposite edges of die slip ring 50 and have term nating ends
within the slip ring 50 near opposite ends thereof. Alternately or in

addi ti 0N, o Skl RedsG SR uggl Heaenan ettt sextend g SRUr 8y

t hr ough th ength of the sIT fprin resul ting in1he s rlng havi ng
a ' shapeimsprefink e Gﬁe aklmsvahkmM/bhe;shﬁpwrung«ﬁﬁ‘ﬁ@\dasbjﬁaliy expand
radial ly wthout. yleldln ,g retalnlng ring,125, shown residing in a groove
130 i n t HePEHbHraR: ﬁ‘éu?sr?ig £ il TE HEE G ded Py SRaVBRis § BEopy £ &1 @

r et ai ni Ngye RiNG: $0.450M heing. remued, b szq!wn@k b Q! K)xdw NBing
manuf act uri ng and/ or assenbly and to drive the slip rifng 5 along the
exterhor;smffacewakah@nkubuiarHwaﬁdmgﬁwﬁﬂﬁuTh@utmnbhgunaumOnﬁdh the teeth

70 permts the _sl ipor 20 to Jove. along the exterior surface of the

t ubul ar hd? 201W11T1 S SO ¢ gf“‘ oW Y ‘o ever novement of the
slip ring 50 hedifa64 1 @NHO Tl AW, 120 GRUSES rlhesd eeth.Q sbid e inio

t he tubul ar rrandrel 20 resulting in an increase In frl ction that Tresists
movement .<xFS sutihey of Hentdtizonoting bl pedrhd@iiof Wherst iiplr i igedBrdefi nes

| he direction in wh faCIllt t ed. As a

general nR{EEET Phe® §?Tp“F|ﬁ‘“%b‘1éwgﬁbétﬁgiﬁfqﬁﬁv?ﬁb§ln SR r 88 B

corr egpongi AGul:0 wlherS deefindh® LeRkRadlishaing v ahakd owangle 1 this
ca e side 100) and resists novement in a direction corresponding to | he

si de of tiheotedt wvmihawﬁigwa\f\mstsmam brcﬂsu&bsﬁ@nn*‘aﬂfbywehm?ﬁ satesipdle (in
this case, side 90)., A.shal l gw,angle q tween t he
slipri ng%O EUGR ’S‘%]e‘ F’]Bﬁém“’“g q‘s 3% cgﬁ B %ﬁf éég{{ i} {? of “Fhe slip
ring 50 t@ «Ofibpuiddestubuhany R{ﬁﬂﬂ‘reat 20HeneaR e ndi: ﬁ@ﬁ:tis@n@w% lee mw e}
relative to the tubular mandr el 20 in the opposite direction. Cbntan|ng
al ong t hexgownhole aeorsige moyericris sstijogtiza oorespetdnn B rvdnd ¢ %he‘ﬁubular
nandrel 2Q,... 1.ng. Ll whh f Iq 140
and tHe tﬂbﬁi?iar'q nt| "¢ ? 28 *]F—‘Igge ﬁqu ?“1‘93(1@2013‘“‘ d’ﬁm; A g “*“’Hpsl ip
ring 50 fefiredushipedssanbynkbbliShng Eam«i thetihesist rép &[\bm@ mms etk r st
slip 140 includes an engagi ng portion 160. A shown, the engaging portion
160 i ncl gaesy af pleurial ot é%@é@i ﬁ@‘ﬂmeﬁb‘é# oF 1 8BE RUeADNGR FFogEdten an
exterior su s_e}(;;emO{ sl st a8 Re A}?‘th:sr Re.Lggth 170 may be

nuing along the dovwnhele tool 10, a first sllp MO iy rotained arcund the
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20 iubolar maodrel 20, sandwiching g first wedge rving 158 between the firsy sitp 140 and the
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subilar mandeel 200 The fest slip 140, wedge ring 150, and slip ring 30 fomm a slip
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fer TS ST 32 AN fenpstazeferce
axsemblyv 155, Rimwlar (o the slip ving 30, the first ship 140 includes @ Sing pOriion

riion 160 mcludes a plorality of engay menhers or

an exieddor surface of the first slip 148 The weth 170 moay be

25 asyn';mei;'émi it shape, Sinular to the weth 78, desoribed above, the teeth 179 melude 5
fanatinliv vestion! wide 1O The fesdh VT mrovicok
i"‘».,{,}‘ sigde and & vertioal or st avdiaily vertical sue 198G, The jesth 178 PYOVIGS
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fur looking cngagement with 8 wellbore casing when the fiest slip 140 {8 1o an extended

sttt T thax avianaind meveitie Flore Sirad wlie ) ¥ et e
nositton. In the sxtended posttion, the first ship 3 148 resisis movement of the dewnhiole

3 PN £ SR S o 51 s 1Y e
ol 10 relative to the wellbore casing in a direstion corvesponding 1o arrow 120, The

vay be formed froo a pluraiity of adjacent coanal anmular riggs or one or more

The first slip 140 also includes a pdurality of longtuding! slity



asymmetrical in shape. Simlar to the teeth 70, described above, the teeth
170 include a sloped side 180 and a vertical or substantially vertical side
190. The weentv/@7B6provi de for | ocki ng engagenent w th &CEAIS2@O06550ASi Ng
when the first slip 140 is in an extended position, in the extended
position, the fi rst slip 140 resists novenent of the downhole tool 10
relative to the welibore casing in a direction corresponding to arrow 120.
The teet el 7Q  mmy he.f QR R bf @mfﬁ’s pJ rabl by h,adk acent; coaxial,.anqul ar
rings or one or nbre conti Nuous é threads. "The first sl'ip T406™al so

i ncl udes séppl<diradai by \I})?&?£>$\G¥'lgiht€tldi rzxad fisk |«h§2@0 ek&mdzt nGisf omeassedge of the
first S|IP 140 and enl a.&: gti'.l theflrst S|I\ 140 near an
opposi ng ‘dgE et i He’ { ré*t s’fi AR eﬁt‘ f’éi’{l g iZ‘C‘fO“Eki‘}“‘nﬂi‘ Fromt

opposi ng BdYeSefetibe kit s;s!ubanﬁl%b \ﬁsi@lm Q?Qlal Xn}t&‘hieaw RiSlre ! d up} 40
i ncl udes another slit 210 extendlng ongi t ud inally through first slip 140
al ong fan htigel iperigt rther ot \*3;@? thaeotire Phwswpisl TP &wﬁ@ 'fworws dad @' shape

in profi Ig hﬂegr\ pin 2 0. Qvi de on. ‘QQOSI ng > Q the.slit
210 to révarh A he FiTs !2 ‘rmﬁ ‘“‘Eggﬁo%rtlgn s th*é’t ‘36 et roh” i

confi gur abi:RR: Rkt @a S@&N ng dohandewsdahen beatiad Qi BOSIHOR Mikhi n the
wei i bore casing, (ft is not ed t hat onl one of the shear pins 220 i
|IIustréﬁedh?ﬁ&ﬁ?@%QB‘Hue3b®~fkﬁéiﬁapt? ilgrogel Belchs ghaluevi dw prégent ed. )
That is, the shear pL‘ )| enpora{l X Jhe,fi rst*sLl 140 in ‘05|t|on
as the ddﬁﬁﬁoT‘“f601 Y678 q%tiélng“‘r‘i if d%%é‘ﬁeﬁlb SERARAOFT 3F ¥t bei ng
pl aced i nNto i@paesit ednk doakhan stth@ka@mme 3 oS dQ0vand 10 hagiki tate
out ward radlaf expansi on of the first S|Ip 140 when the downhol e tooI 10 is
pl aced i miasc@inig nfiigur ateton, downdole. t He dowafbial 2 Gofectong supisésediit hi n
i he mellbo casi:ng. ¢ J\ §J . Q\& as,. . Rs |Qwo yedg “\haped
protru5|onég?%d\ihgthge§§> “ﬁégg Qggg&qu %Nd‘rede§3es z ‘?b?ﬁedgfn t he
first sliip. ﬁ4ﬁxq$majm¢stﬂmedg@~ﬁhm@ {60 ﬁﬁykaﬁkudeiﬂﬁhﬁ Qnﬁik%waﬁﬂ
wedgeshaped protru5|ons extendlng into correspondlng wedge- shaped recesses
formed i iet ASHROF SRUEHRHIE gre ﬁﬂrﬁ%eﬂﬁ‘%hé“??r%iJ§PF§V&4ﬁwéﬁd*ﬁﬁ?§ﬁ ‘wedge
ring 150 .9 a:56al {00 Assembhy, £3Q.tha mrrayg“ y ded.inta.sealing
engagenen“%mﬁtﬁ the me?ﬁﬁ@re%%a5|ﬁ§xp 5 ' b§6W§ﬁ§Pe%goo ﬁ% ?g ﬁfaced in
the set copklgusalioen. oxlardagn®id aqamp@nm.t k\@lﬂﬁc thecd ealchng fasseinl 0250 may
be a packer. As shown, the seallng assenbl y 250 may i ncl ude expansi on
nmenbers 260 sinddta reS|I|ent sealing elenent 270. The expanS|on menbers 260
are oper abl e }@ eLim.nate «9f 1suhst aat Laklyntedies Axkal, xtiusihan «f the
resilient sealin ’
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may be expanded
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sealing engagement with the wellbore casing when the downhole
25 ool 10 s placed i the st configneation. In some inplementations the sealing assombly
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230 may be » packer. As shown, the sealing sssembly 230 may mcinde expansion

mernbers 260 and & resilient sealing element 270 The oxpansion members 260 ave
pperable to clminate or substantally reduce wxial exirusion of the restlient sealing
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cloment 270, Thus, the expansion members 2680 are operable © provide & zero exirusion

85 gap for the sealing element 270 when deployed in the set conliguration.

The downhole tool 10 slse includes o locking ring system 280 that includes a
tocking ring 290 disposed between a portion 32 of the tubular housing 30 und the tubulay
saangdrel 20, Thy loeking WRSZQQ%msaihﬁn@h%ﬁiﬁwﬁghﬁwn exterding an entirg
fength of the locking ring 2990 so that the locking ring 290 has 3 °C shape in profils. The

25 focking ring 290 may also include a plurality of siits, similar to the slity 200 deseribed




el ement 270. Thus, the expansion nmenbers 260 are operable to provide a zero
extrusion gap for the sealing el enent 270 when deployed in the set

conf i gur avpan10/iBs6downhol e t ool 10 al so includes a | oclecm@Seéna®ssyst em 280
thai includes a | ocking ring 290 di sposed between a portion 32 of the

t ubul ar housing 30 and the tubular mandrel 20. The locking ring 290 has a

t hrough-slit (not shown) extending an entire length of the I ocking ring 290
so that the.l aeking..rking 125 18 16 Shaps P 6ol Lenalhehiecking. J i ng
290 may alt}gf) |Q\n§c ﬁgeEQQp‘%gg"ft % p]?\ti %sf‘%ip’g*r& ihe sfr’L 2 ‘28%“r
descri bedabbyveciv:t hinpaspaetidtio the first slip 140. HGB S and 6 show an

exanpl e |rrple ntation of the ockln [1ng.system 240. Referring to FIGs. 5
and 6, the gﬁlﬁg Plhd%§90 it Pu&@s ‘ﬁﬁurég %y“éf“%bar%é*ﬁéyﬁﬂé¥?ﬁcal
teeth 3( K,)“f((;{ ed: aRaangexhelaal, sykacs: thargof.and \ﬁ fd nes PJ:M?@' ity of
asymeiricai teeth 310 formed on an inner surface of the sli p ring 240 The
teeth 290nemgage,hﬁ%ing{hﬁywwévPMQanmneefh¢3204¢@ﬁngm.Oﬁvan hmh@r;3ﬂYface
of the portion 32 of the “r‘HE «\ ‘ el \ch 310 gage
asymmet r i CHETBEER SEFHG? ”ﬁ“é&% y Or”%bﬁfhc&*bf‘fhégtﬁbuP “mandr e
20- Any ofintibenteelh:800:3830 ﬁ@«i‘h by E&F%Qiskﬁlrﬁé AERNARKH S hahed Qnihe teeth
70 170 descri bed above. For exanpl e, the teeth 300 330 may be fornmed from a
plurali tw@:ﬁm@axi\amf dnriuiap pings! Hor et val! za‘ngih reu{ioe mcng\’r enge290 or .
alternatiyvel Qm ape, of, fore, cont, hreags L& §hou d be
appar ent tﬁa%f“f“feér 500" oF - 310“%fk “ﬁéd?T¥6h¥ & U6 RB &V SRR uous
helical tdr@agh Fhe Making dRekli:B20uak 1330 rueulidiakan: Reuhanmdureom one
or nore continuous helical threads. Sinmilarly, if the teeth 300 or 310 were
formed fragmat phries t\y»@fhmaxwmuﬁm@@ utﬁ?e:‘mt ﬁﬂé»f"@éeﬁm&%@ﬂbﬁm?)so woul d
al so be for. froma, g { . c W* rd.0 exa
i mpl enent’ a‘t‘glﬁrgﬁxého W ‘“E 34 “" s V¥ or ?% Betwe LQS“’ Nt he i ”tl)gng f“’é*t%‘éoo and
320. and they t\e@t\bz@l_@mamdmaa& h»amza&edz aidz&/eefﬁlnlﬁ& slch thats tweiteet h 330
fit into the space formed between adjacent teeth 310. The inplenentatlon
shown, thbi&gwre\p?@sem%su@mzywn@%éﬁ%ré of W\eﬁé%at ToREN S Hot neant
tollmt J.he,gcope of th 0S ot the relative sixes of
teeth 310" and" §3 A i“bé’g?s}‘d" % ‘”{" H“ ﬁé’ess *han two teeth 330 may
reside in the S@‘&C@mﬁ Qmadﬂzb@tmem aidjxammapt el b Bd6d Funthethe heygportion
of ibe tubular nandgel 20, lhe portion 32 of the tubular
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feeth 300 ang
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and the teath 3180 and 330 have relative sizes such that two teeth 338
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i Demd o tnes caed cdxxisaer acdiamant roasti 2 The Imvmlsrmentatie TRy
it inte the space formed between adjacent teeth 310, The implumentation shown,
v Vewanad Flace mereryres
though, representy ondy ong possible Implementation and is not meant 10 Hmit the scope
20 of the disclosipe, For example, the relative sizes of teoth 310 and 330 may be such that

v two teeth 330 may reside in the space formed between adiacent teeth
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she povtion of the fubnlar mandrel 20, the portion 32 of the tobular

honsing 30, and the locking ring 290 forming the locking ring system 280 have defined
Iy & ting :

rigidiiios a0 that focking ring system 280 performs a ratcheting action as the portion 32 of
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: foe 3 ol T ST o tredngale et deat THY 2 v pedafiae foy omedy odfies dwos
the tohular housing 30 and the wbular mandre! 20 move relative to each other in a
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defined direction. Particularly, as the tubholar honsing 20 moves 1 & divection pudieated

by arow 345 ax the tubunlar mandrel 20 moves relative according 1o the direction
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ingivated by avvow 350, vertical or substantially vertical side 360 of teeth 320 engage
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30 verdeal or sulstantially feal side 370 of teeth 300, As the portion 38 of e ubula
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howsing 38 g 23 1o move, the sloped portion 380 of teeth 210 slip over the sloped
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housi ng 30. and the locking ring 290 form ng the | ocking ring system 280
have defined rigidities so that | ocking ring system 280 perforns a

r at chet i rngjoaotomm3as the portion 32 of the tubul ar housiPag/US2em@ds53she
tubul ar mandrel 20 nove relative to each other in a defined direction.
Particularly, as the tubular housing 20 noves in a direction indicated by
arrow 34S and as the tubular mandrel 20 noves relative according to the
di recti onyd:agh c&ted“baé’armvwé@ MehbLiaakin@hos ubst-ant Lah hy M%Mt@@l S' de
360 of teeth 320 engage vertical "or subsf antl ally vertical side 3

teet h 300k Askivyeipoiti wnvd2hotisdnee plbut ar tthoush AFH 30 leonhe nues*gtmxgrmve,
the sloped portion 380 of 1.gf 10 slip over the sloped QI’tIQ 390 of the
teeth 33?}Qm FOE NG he‘mT Seki' ngih‘r ?‘ﬁg 246 Figu PR HIE "tge‘“bé‘fp FA0 Ut i |

t he | ocki gk ”9:2«29@\, TRVesEHE:0L8EANGE: by angunfi thef&eet\h} $3Q.Men the
| ocking ring 290 noves past a tooth 330, the teeth 310 Tall back into the
spaces f orlsdhbptweens adjt twdentatmesne 380 hprM‘timin”@ hemkrikivmgyRithg 290

to radi al Q}n'g_‘ract - Lhe o ontrary. . ) an. 32 ‘qt the t buI ar
housi ng 3%}%‘% Fovad i el ﬁl‘rgc}tl‘“ Ay bbm@ F 3 éﬁi’é % S oped porE i en 400

of the tesetfh“?:%@ eﬂgagez sl eperapard: om 4100 teetd %@&aga&&mﬁ\bew
vertical or substanti al\llé*vertl cal side 420 of teeth 310 to engage t he
vertical sstBstanyivatic tical e det ’43@% éﬁm’@ee“t‘%‘%%“ SFRenit iféraeedion of

si des 42Q, and ngrweuent} h,e LQcKking. | 9 Qm. AV relatiye to t he
t ubul ar Q n} E\4E§ =4 hzé% tﬁ;eoitiébl{}f 9;{%9 {20” p{grgggnef e{ﬂ f{rdr‘ﬁ*sl i di ng
rel atigve ;mh xhex,l @@ksxeg:\.ﬂm@ Q%ngluea*m thhee kekativg Iuag&di i Rs r@ftiche
tubul ar nmandrel 20, the tubul ar housi ng 30 (e.g., t he portl on_32), and the
| ocki ng i w@@} trnﬁ‘sswaz%m »E«hi?ekﬁe%% opsipgat( @gkﬁ*hgz"ir* 1y 2060 the

t ubul ar rel apd, t ordion. 32.0f,. iy bu,,er S, Q..as,wel | as
t he geomer{?r‘y ‘*ozfm’“t “ée‘t h’ gbotg%?,g ér‘e §| ;zsg%l shé\h?:t ’hg't’ tihe T%%kl gg‘% ng 290

el ast i calay tidefonmsiW{ outhyildiing 3t ey pelim thonpvenentolofatt REL-POF tieon 32
of the tubul ar housing 30 rel atlve t? the tubul ar mandrel 20 only in a one
directi or?*f»@o‘f‘rseqﬁen*t**y}“t‘ﬁe BECkPh Gl s e 2’9@”?*% ad‘éb% e 8% Per mi t
movengnt ,?tx ?zh% 5%8&\.»32 Py ‘a Syl Q‘%u@% ;s«hQ{%'SLQ;Qz S8 &k z,,}fen &Qrdihe .

t ubul ar dref i rection, reventlng felative novenent in
an opposmt;a eh;reetnm.mﬂddk\t*mgwkﬂ\ymchbmdgawntaeke@adﬁ% i edamyd ionslwmde pi ns
440 extendi ng through openj, Ngs. 44% for rre‘ in tqe porti jon 32 of the tubular
housi ng 3¥ERE™ $it'6¢ CREOPRotgRE &1 ‘%L“”f}ﬁﬁﬁﬁfﬂ 3P Relphe PORKIRG S FHEIDE6Y The

pi ns 440 prevent..rotati.on.al:the.dacklingaldng 29008lakive.{ 0 the portion
32 of thepf}u\bgf ar ﬁoﬁm ;}3 \303 gb ie pértfon 3§2 o%}{t\he tubulgar

Addtionadly, the dem,ttei“ ool 1 may include pins 340 extending through
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3 445 formed in the portion 32 of the tnbular housing 30 and indo the throgh-shit

. N 3 2 3 N £ ihe oy wing TG0
formed in the locking ring 290, The ping 440 prevent rotution of the locking sing 230
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refative {0 the portion 32 of the whular housing 30 as the portion 32 of the whular
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hemsing 3 and the tubular mandvel 20 move relative to each other, as deseribed ebove. &
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verdatiomat § v may be pesent when, for example, the toeth pades 300 and 320 anstor

are formed from one or more somtinuous helical threads,
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The downhole tool 10 also includes a second alip 450, The second abip 430 may
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slar to the first slp 140 having alits 468 and 470 corres porling o shits

he confipured st

VK b A ST SV e N A SO T o N S Tt e ¥ oimehieds ohear
200 snd 210, respectively.  The second slip 430 may or may not inchude shear piny
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tepitar fy ad e Y " o the olit 470 Similer to the Sest
similar io shear pins 230, provided on opposing sides of the st 470, Suntler to the e

N . TR X R E3ian A UEY therd swnsnar bovesVvecdes o
stip 148, the second sBip 450 also includes an engaging portion 480 (hat may inclade a

kY

T
Lo

olurality of engaging members or toeth 490, Teeth 4¥0 may be axymmelrioal @ ssape.

G



housi ng 30 aod the tubular nmandrel 20 nove relative to each other, as
descri bed above. L rotational tendency may be present when, for exanple,

t he teet hwpanrt2236 and 320 and/ or 310 and 330 are for nMeATUSINIOBISODr NOr e
conti nuous helical threads. The downhole tool .10 also includes a second
slip 450. The second slip 450 may be configured simlar to the first slip
140 having slits 460 and 470 corresponding to slits 200 and 210,

respect i v@l¥: dhe.886aNEe SLdup 4450, 78Y. (0Fn IBYROf yoh ncl\,ydewslyeza{; R 13@3\
simlar to shear pins 220, provided on opposing sides of the siit &7
Simlar tiompdveof fhestsiensd ispridgedtsi »hhen;séﬁbmd‘nszl‘ bp o450r aslosﬂummlwﬁie?& an
engagi ng portion 480 that include a plurality of en ng. manbgars or
teeth 49(5g“T‘eet ﬁ“‘itéﬁ" ey be ‘Zl%?hf?&f‘? El ‘9‘ if \“s‘h‘é &t HYR P F%r g‘fb eéPEt70, the

teeth 49Q.nmy ;hg fionamd o 1@\@?@& e \Qf ond QAX 1481 @“ﬁ“ﬁﬁﬂfd& NYS~foryed on

t he exter naI surface of ihe sl ip 450 or nay e one or nore continuous
helical thusads. YC\M%V it‘t h*e °f 6t hie498ing mei*‘@r\}@mleﬁ |n an opposite direction
as the teeth 170 forr | hb, {118t slng red venent of.. second
slip 450 in the d‘r‘r‘“ "tﬁ“ﬁ‘t“b‘f Ar ORI 10V ﬁseé“f’ T“ee nA95TS SHFTE" i nto
the casi ng: @butheaweld Boke: nifusespngheVeElgehd LREnOOD: 480 Mddl LQit Rl i 1 st
wedge ri nq 150 is di sposed adj cent t he tubul ar housi ng 30 and tubu[ar
mandr el L, Thidogieap mae sht p}“ iﬂ@éezo&qdmweﬁ@@wh?@\wg Bt ok Agsiri ng

system 2 {forr\n\a secgd” : O otheflrst dge
ring 150%’t SR cohd webi“g‘s’ T t535701 n{?L i §" s dgé‘* Shaped” ﬁrgbt:\reﬁm ons

Pudes
510 mat nmt%m V@Qﬁ@%ﬁﬂﬂ:ﬂe& Jx%‘»eﬁseﬁmﬁ&ﬂuf of r@daw«;tvhws ecand o8 kiyer450.
.More or fewer wedge-shaped protrusions 5 10 and correspondl n vvedge shaped
r ecesses BEo-puprHaTssthns A ewsherangopbrt Peaessered tedvesst ubll BrY B8usi ng
30 is secur dtoth@\g [ n 111,98 W s <hy:..a threaded connection,
wel di ng, ‘or‘g3 ther” conn‘g%’f’fgg\n ggcq%?}que JLI3§ 3 \‘&T hg s\‘eé“"éin(t:]eendgp(‘)‘gti‘i gn 530
of the tyhukar shouskng B0 Iiﬁ’cm\.é\iﬁﬂii&ﬁivﬁr@m my bngikekatiovent echiigud ubul ar
mandr el 20 The tubul ar "housing 30 and the t ubul ar mandrel 20 are

t enpor ar i s Het g egd ferEE ¥ potedehuiyt Harig th SonsverehBre $REEE pi ns
540 qr of, hg“r\ \de\{l f\‘og eéﬁ@n:m e, until novenent of the tubular housing 30
and the tubular ‘mandre1 B0 Felative to each other is desired. Wien the

rel ative novempatuihgardesicngdit and drcabglieatierd ént henpieali nhgdstwengt h of
the shear pins 540 |s applled causi ng the_shear pins, 540 to break %nd t he
t ubul ar h‘éus‘lk’rifg‘ B0 GpErAbk & 8t WHVeSER Vé’ PP HE T iUl ES R gr @1t 2

e tubudar howsing 30 and the tubular mandrel 20 relative 1o each other i

desived.  When the relative movement s desiesd, a foree greater than ihe sheanug

the showr pins 340 to breall and the

.2

5]

sivength of the shesr pins 540 {5 applied, causing

oy

b BT A " s et T
wising 30 operable o move relative to the ebular mandeet 28

by

It operation, a wirgline actuation tood (not shown), coupled to the downhols tout

H, i actuated,  In some Loplementations, the wireline actuativn ool may

profile or oth - of the tubular mandrel 20 and a profile or other geomeiry of the

30 1 displace the twbular mandrel 24 and the wbular howsing 39 relative

25 tubolay how

4

: ; g U D VTR ST S % SR JURSTERG MR SRR, S ¥ 5 s Sy
i sach othern  As explained above, the downhole tool 10 hus a top-town sel

avation such that the wireline actuation tool applies a foree e the tubular housing

30 i the divection of arrow O and a foree to the tubnlar mandrel 20 in the divecti
TN TR e 8 o Sl codeonmm syt mdt $iye Necagrt Ty o s
arrow 120, This force exceeds the strength of the showr pins 540, cansing thent to sheay i

otherwise bresk, allowing the wholar housing 30 o move relative o the tubslar mandrel

Lo
(]

30, Becanse the second ond portion 530 of the tubular housing 30 is fixed 1o the twbula

il



Jn operation, a wreline actuation tool (not shown), coupled to the
downhol e tool 10, i actuated. In sone inplenentations, the wireline
act uat i orwoaolo/aresgeengage a profile or other geonetry ofCrhs2emiosisar
mandrel 20 and a profile or other geonetry of ihe tubular housing 30 to
di spl ace the tubular mandrel 20 and the tubular housing 30 relative | o each
ot her. As expl ai ned above, the downhole tool 10 has a top-down set
conf i gur akd:0n.:SUCK; ibakndhgEELREARE WaLLAR: Le0l:: 3RRLIEEI0ANE L8 L 0 the
tubul ar housing 30 in the direction of arrow 110 and a force to the tubul ar
mandr el 20afat irkesdine &6 ticd pheofecar onigt 20ig ST fsrek dhcecextegosi tthexstidengt h
of the shear pins 540, causing themto. shear, or otherwise break,. allow ng
t he tubul‘%\sf‘wﬁgﬁs"i“ﬁd“’é‘ FCJo" Ffb\fg‘“ r:’&%ﬁ‘t*i @'éi"‘t‘ 8"‘t3h‘ét’t“'ﬂhﬁ$“a*‘\r§ﬁ“’ HENEETY 98 *“Because
the seconddend: ROy QRiBSQ @fink NBe tatbik akihousd R RQnh&nfdieds kavting
t ubul armandrel 20 as the tubul ar housi ng 30B noves down the tubul ar "mandr el
20. the \edgeshaped pioty gsindms 28 dov bf engheoraet ohihavedie- iy 1I500uforce t he
second sld-p 450 .t o0 expand outwardly.and engage the interior, surface of the
wei | bore ﬁé"gs"i" ‘ﬁ*g ,'“i*‘"A%“"E‘#’é"§‘g~€‘é“gh“a“‘b§[“i % %g‘o*“ﬁ‘%'g%gﬁvégﬁi ri‘ti‘(%%t“%e"g“\/\élhfrb‘é’r g“‘c asi ng,
t he secong:wgdge £iNg:S50isl ps exenhedadis am thavehiongefiutthe k@l enget he
tubul ar mandrel 20 due to engagenent of the wedge-shaped protrusions 520
wi t h t he witldge-‘shHaped recesses of the second slip 450. Further, the teeth
of the second a‘sl‘i.%cp"w4,'~ i Sy s 'Qr:{\i‘ei t\‘e- ot tt‘h@ (3 TR0 e- 8 ﬁe‘:.et h*ﬁg"‘: ';if‘it\‘.\:-* ulvn.t? : t he
interior wali "of "t F\té’g%éig{}ggf‘é‘j‘é“gis‘}? ﬁgﬁg,&s‘f t "Eé&§et’é*c§ﬁ'd g'}él‘ii‘”p;" 450 'g‘”éig*’f” ﬁ*é}%t 0
expang arnenvenentuielathgdsdcnstpwadgaial e S8&nalong:ihe s abuhae:qandr el
20 begins to slow the sealing assenbly 250 is squeezed between opposing
shoul der $:558" A B5EOHOTHESSeXPais| BN NESPESTBONEHAEE REY PRSI BHt M Eeal | ng
el ement Z\Zg&r\@gz‘%@%lqggq \%qjlﬁjxl }/19% WQS\SQ it;} A GES \lt*"} mai@?&l‘{'ﬁg
el ement 2707al'so engages the interior surface of the weilbore casing to
forma seah sfhestikristerisl kpidcd 01 dlesocibxpandsigrnadial & yecoutiaridkystias dbhe
first slip 140 is pushed outwardly by the wedgeshaped protrusjons 230 of
the firstiRedgeFiHgRisonrEEY &5 it FPhEBON & BIFSY aFivERY doWRnWardsy by the
retaining.ring. 125 that,issattached.to the tubular housing 30. Thus, when
t he td’l‘]bu%%f""'?r%ﬁ%%‘gT"’;’i0'""aﬁaj“t‘%’Uﬁéﬁ%““h%&ﬁiﬁhg 30 nove relative to each other,
t he retaini ng MhingplRs: CoOnt atksdand dedwesdivhey shd peisiiing 56 dEongsit ke
exterior surface of the tubul ar_\.,_rrar:nigr el EO _‘Ihgto"i‘ent a,_t__i‘.o,p} of . the teeth 70
pernits EH&ENSHIH B G0 BoSPRaYel ArenghThet tbtiearHardr ¢l 23h ¥ he
directi O%{}Qiimg?ﬁéﬁ Qoo relative to cach other, the retaining ring 123 conlacts and drives the slip

ring 30 along the exterior surface of the tubnlar mandrel 200 The orieniation of the teeth

BT . Tre Flaes o e orrvey S ter trenzosd mievetvey P Fiiaeed R R B T B R S T
Sy 70 porasits the allp ring 30 o tavel along the tubular mandrel 28 in the direchion of arrow
X 5 &

ENE ¢ nh ik S TRV o,
PO withoot ndusg.
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H Feni . A N Sy : il iar Mewroreney TFY ey
curation. relative movement between the tubular housing 38 and

1%

is resisted by the engagement portion 70, That is, movement of

o3 . . T \.‘ " . X "?.’: - 2
0RO uiviar manarar

the tnholar housing 30 relative to the tobular mandrel 20 in the direction of arow 120
25 canses the teeth 70 o “bite™ e and engage the extevior surface of the mwhalar mandral
55 v fecn weeleviivegs Mo remetdt mentuueaty e ik in ’i o0 T AT OR "{} P +§»‘(¢¢ ‘\; b”}w« +y qviairoi
\.ﬂs} FUFEET, TEIRTIVE MOOVEIMEn oouwaon i:li. Tubnar _"§.\,.h\\ﬁ}ﬁ A g g uDuiay g
8y : 3 L et $ cmpenird alime TAG and 4SO % Ao o Srarea der fhe
3 i resisied by the first and sccond slips 140 and 450, Moreover, & foree in iy
: 5 h . * el pivaereite 1S TN S STV YN By ¥ WS SURNU R G 3 W S S |
direotient of avrow 110 applied through the tubnlar mandrel 20 8 rpsmutiod throngh ngd
CUITEOTION O a4y 1 10 8Pt R & &
- 5 famd I 4
1 downhole tool 10, e
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1)0 without binding. n the set configuration, relative novenent between the
t ubul ar housing 30 and the iubular mandrel 20 is resisted by the engagenent
portion ASO20tvaR7943s, novenent of the tubul ar housi ng 0 PerAiS2Me/055502 he
tubul ar mandrel 20 in the direction of arrow 120 causes the teeth 70 to
"bite" into and engage the exterior surface of the tubular mandrel 20.
Further, relative novenent between the tubular housing 30 and the tubular
mandrel - 20.4i8,r 8shalednd byttg e kg B 6}&91 segand {st'esm%‘;t and o430 My eover,
a force in the direction of arrow 110 applled t hrough ‘the tu r mandr el
20 i s tr ahswitsk edotﬁm*@ugﬁ i ghd . ebenbmts. e tbhezcdemhmbe“t@etumw tiker eby
bypassi ng the resj|ient, ail i.ng, | ement 27¢Q? r the top-down set c\ianhoI e
tool 10 iTPUERAREY Th ﬁf@% UBACERR AT BT R o AR § "“Eiﬁréug‘?‘r“t‘ﬁé‘ bl ar
mandrel  2Quin, the-dih ?t,cuiﬁ?r%“mm@‘i\r@ D mahdrel 2600RNES A MELORMI NG _
bypasses the resilient sealing el errent 270. The correspondl ng |load path is
shown sas tar oW S 50uing Ft@u @Ar‘@ Ci&si @h@ﬂiﬁ*mt mevoonprisssiwei oading Passes
fromthe tubul ar nqndr el 20, f n o] Nng J‘I ng._s stem§28 and into
the secont sy S dh cdt‘rf) ES‘sﬁ/é ’abl“ Bl B RE RS S UBUFS S randr el
20, the tybub af; Am&@t&et nZQ-and2ehes § uluk ar zhett@ta;ng a30uat@npsanenied.f rom
rel ati ve nmovenent because the sli P ri n 50 locking!)’ engages the t ubul ar
mandr el 20@wrEsRhEit derhb@DaboTle | §ca@rmae:ssi vez Jivddrpadsesciing oughs s

| ocki ng ri, 9.3 stem280 L& of \\ “kl ng, cthnallt of . the

| ocki ng mﬂ‘gg} ‘é‘get S 280" *%de?gycg bédti ‘q‘S\}é “ ” Y 64" ngt FanshT tt%ﬁ F'om t he
| ocki®g rhddgss Yo Sielekifib@ deligrseeanst BN :@&N@@w@ﬁﬂm ahgdadnbonthenwelbbor e
casing. As a result, a pressure increase to the resilient seal i ng el ement
270 and theé \fmmrmmmﬁéﬁs apetheEnt tweet riest! SHigdsbe orEng 998 1496 and
450 and_tdh stoMedge ring 150 ar 8. Ld Q0.0 75
respective yi"*‘K b tﬁgén t“hg 5 rstng E\B‘ gggeﬁg \QSG% ?%e‘\seg%ﬁd 8 p
assenbl y o4d Qiandy adjiaeent (ROKbLONBmeint heat,lﬂtblﬂd@.tﬁ Haus mg; 3Qudranavai ded.
Such | oadi ng and mandr el mpvenent may occur during |oad reversal s_inparted
to the WOHKFRGHS ERF rigfsus gERRWRS Ry HY aged o g E‘t“’“ﬁuﬂ‘h‘g Weh 1Bor e
oper at.i ons, hal.e. 0 LQY.S. Ly 84 904 LheankLy
reducéd &DV%%\S{' gf t’ﬁegtub“f g#sﬁéﬁﬁl ¥}2'2(3?’ 2%{1? % "rés‘lg %I gm seagttr%é

el ement 2ZQ-iexpeldneheesy kaade@ndhomepr 8sbenthuiewensiatiI Fued herqpsitibe
durability of the resilient element 270 is inproved due to the reduced
stress an@f *r‘ﬁa\?”‘ St Ofﬁthe@f‘ubukair“‘ tﬁéﬂ“ét“‘?@“ G Se GRS SR ‘V“gti?rp?oves

the | Ong S‘gtal a‘bll”l“l t?‘y Q\f iy QQ\ 'H} reduced stresy and movement of the

s S S T S ISR U TG ST SUERE LS F U Sy
fubular mandeel 20, which ultimatedy improves the long ferm sealabiiily of the resihent

2.;} SC&‘%HJ&: QECHR’?K Li‘-z(‘ ‘z ‘“i\ i.w{'}\«\ YL(? \ia_fﬂ{.t.' i” t\iv“i!xl\ ‘:}w.\i\.hgi Ll‘” "(J“!ﬁ.' (ip \’\ CQ e»\' “‘i}. (,-’ \\ K:

Hng, Lo, loading the

resistance 1 wellhore casing barst, Un the other hand, tensile fo

b3

v mandral 20 i the direction of arrow 120 {shown as foad path 560} passes from

[

nhuly

; ¢ 3 R0 d ths dribv b Roveoinves 0 fee oo
the tubular mandred 20, the second end portion 330 of the tubala housing 30, the second

o 3 SR
54, and

slip 450, the second wedge SO0, the sealing assowmbily 25, the

through the first slip 140, Duwring tensile boading fo the tubular mandvet

S

b
o

e
AT i £ v
AN Aakd REIRY 8

S

ove rehaive o the slip ring 380 In the example showa, the movement

woul! be uphole wiovement, {o, towandy the toranean swiace., Once the movement
\ Y vy e o o chive YEG NEY MR RIS e
uphole movement of the tubuler mandrel 20 ceases, the sip rving 30 again grips the

ey

P 5 1 oM ¥ Faayy oty T erend
wbular mandes! 20, preventing the tubular mand frel 20 from rolurning o #s oviginel

30 position prior to the application of the tensile loading.
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sealing elenment 270, increases resistance to tubular mandrel coll apse, as
wel |l as increased resistance to well bore casing burst. On the other hand,
tensil e |Iwadnrg2793e. t | oadi ng the tubul ar nmandrel 20 i rCrhis2@w0ezsb2 on of
arrow 120 (shown as | oad path 560) passes fromthe tubular mandrel 20, | he
second end portion 530 of the tubul ar housing 30, the second slip 450. the
second wedge 500, the sealing assenbly 250, the first wedge 150, and

through the fiy gty sld B 140w PEING L 8RBL | e Lzo@dmg el hes}ugug awg;ndrel

20, Die tubul ar mandr 20 rraynnerefatlveto |p rn t he
exanpl e showbiat hennwydfefitr swotrgos Abéouphm eoarmvengmz. aily Enowit oWmsd gwt he
t erranean surface., ane t e nmovenent ..up ‘ .of the Iubul ar mandr el

20 ceasesONPHEE S pURAFRY w‘éf(j‘a‘ftl? é}ri“‘b‘smf} "éﬁ hbfrF*a'Er“ HaRdrE < Uw’“pré\fentl ng
the tubulgar endnel- 20 ig@mq;e&gé 10804 J}ES\LQF\I;\QI(H@JQQ Besiti anipEdeE to the
application of the tenslm_e [oading.it is noted that, in wellbore

oper atti onsjovt Weh pestst $b gHES Pdantund é&ﬂrfng direction to the tubul ar mandr el
20 after setting the.down > known dounhol e
tool |Qused i § & gartiaul 2\*“*plpr~f~&faf%% IR el PO e ah SR 5 EH0a

t op- down &8ty RERALELILUR.SET (1hE VIBEnhAR 1&X a0Mkewh ot Fana-uppsels QYPE»
downhol e too! 1s described bel ow with respect to HGs. 9A-D and | OA-C. HGs.
7A-0 and <8R mswm észaiﬁmﬁthvewt rrpﬁémamﬂa@‘km of {theigowholeisol 10
that h hydrauHcal U JThe, d \‘g 1.9 own . FlLGs, (A.D and
8A-Dis C‘Bh}f' = ae &\t"(*) ‘Sﬁe ?% Yot i ufcf by q"i'lli\/g g“i ’hoie “ta‘“‘“ig ‘al so has
tubul-ar nBRAdREh:?0e aRd-i@:dt sbulaghy ho*uﬁs;rmg{ \3@3\CEL{*QHH31‘&G€Nxié\h@z\{"r&lkllﬂ an
mandrel 20. The downhol e toot 10 nmay be provided on a tubul ar worKking
string foReparibhgvhe «H@Wﬁﬁ@lvé“‘mjol 10 into position downhole in the
wei i bore. First and secon s, 800, ., 602 f.the tubul ar housing .30 are
coupl ed to the“tuBll &% %d 8 H“zi ;mga t r}gaded‘c‘%nnéc?l %n‘ QWeI di ng,
or any otfiefis-CAuRl-+NY) keahr @uea p;erL domatorar kicahnB08 afy ther tabidhar
housing 30 includes a pressure sensitive valve Qlo dlsposed in a port 620.
In sone isgpliarent it Fongrridnetp edyredardypsingslvaripesy s ”s%‘*a“riu‘pt*uwé ‘i sk.

The ruptyre. Jdi.sk. may. .be configured [T en.d he. & re.d slg
experrencés a* 8é§’f’r’¥“d bre}s‘;\surg dﬁ £eﬁrte‘n ngegﬁbe “an’ éxterl gr of ‘th
downhol e if 9@kl and BPrESSULEGL hiebi osnibhirdhe iﬁuumf'étjf\ﬁ\.ﬁilix&‘k}.hphm“ smms

i npl ement ations the pressure d|fferent|al may bg sel ect eSI ci ?O(o
2000 psi SEPBEEER T ARFCAPTORPEcEBECaBWADRE: aft extorior of BeGornthol ol 70

and @ pwessure interior of the ruptwre disk.  In some implomenigtions, the pressure
differential may be selec &i o be 1300 1o 2000 psi greater thap an expected dewnbole

LRI

a1 member 830 of the tubular housing 30 adjacent the fest portion 600 is

the {irst portion 600, As shown, the piston member 630 tv faps an

< nortinn 600, A first seal 640 18 formed between the first portion 688 and

K A A - i - o
pisten member 830 by one or more sealing mem hors H36. Accordmg o soms
implemetations the noe or more sealing members 630 may be one or more d-ring o

other reailiont sealing members. A second seal 680 15 alzo formed belween an nferior

\\!.

Az

; PANS S S U Al \ R
crtice of the first vortion 500 and an exterior swrface of the wwhular mandrel 28, The

% Dl pry F b rrter rvee vIewtdh Ced3lIer M INers  fv it The nosiitne
v be foomed by one or more sealing mombers 870 The sealing

e

sacond s

R ok F T PRGOS S v : - b . SR ! % & v -’:v:
to or difforent from the sealing members 650, & thivd sedl

VSIS

& g5 8 A between an intedor surfhee of the plston member 630 and an extenor

an surfsce of the wbuler mandrel 20, The seal 680 may be formed from oue or more sealing

% Sy % 3 : ¥ USRS S SN D & L VT o 0y S T ‘\ REV e i
menthers §00, which may b similar o or different from the sealing members 654 andfor
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pressure. A piston nenber 630 of the tubular housing 30 adjacent the first
portion 600 is noveabJe relative t the first portion 600. As shown, the
pi st on nmewbeniod2®@3ever| aps an end of the first portion ®Q0/USAMI0FID2 Seal
640 is formed between the first portion 600 and piston nmenber 630 by one or
nore sealing nenbers 6SO. According to sone inplenentations the one or nore
seal i ng nenbers 650 nay be one or nore o-ring or other resilient sealing
rT'erTberS §A<~Se§: nd“;ct >"6 34 @l 3 4 PEIL LTLI0OT "r"‘.-n { SU i € Of
the first port?on%goo éngqan exﬁggﬁéfjgﬁgfagémgggﬁggtubu%aroaénd{gﬁQZO The
second seaiuﬁﬁ@”may'bﬁ\kmnnmdwbwacnészpnuweuséabvmg lartbens 667 Oxichiie
seal i ng neqbers 670 hg\ gr to or di ﬂ(?rent fromthe sealln% menber s
650. A tHi'rd “SBHE ss%‘d‘* 2‘% gy i)\ieéﬁméh“ﬁ SFF ST EREE o £he VB st on
menber  630nand;an,exter ok sutkace. Rk theitububark, mandiel.29q heqseal 680
may be formed fromone or nore sealing nmembers 690, whi ch may be simlar to
or diFfeF@ﬁﬁﬂﬁ?dﬁfrh@‘ﬁéaling menbers 650 and/ or 24670. An annul ar channe
672 is formed between the fir % dortion.600 and t | Mtqp%Lq ggndrel 20 and
I8Y SERShASTET 2%

i's in conmuni ¢it FoN- Wi PHOTHE port 656 &CEHNY XtEndS to an

annul ar gan;i&74d:heunded By sdhe ihblslenRObE, B: B6K)er LheuRistONLaERDEY 630,
and the tubular mandrel 20. Hi e annular channel 672 i sealed by the first,
second, apgrkhprgiseal S\QM‘O N}G@@w taiehse BO. anAntan nia ec»hawbér*’“m@w@ f or med
bet ween (h on. nmenber 1 al Jran dre "

i npl enent’ at“‘{?ri‘é,i ihet‘anhhl‘“azr“ ch’& é??"?t‘fb L{f a 1w fnt é‘}*riaW prqﬁguf'é n
sone +:npl-enmnt athoas 7ot kel @ﬂﬂw*ﬁfL(eCh&ﬂ@QI}zz?QO; thagcZeY @dPTBSSURE afular
substantially zero pressure. The third seal 680 is formed at a fi rst end
710 of tkéxmpnulldr dhalvber 07 a*n@idh %éu‘f“t@h Seml onp2g percfwrdadvartassecond
end 730 of,,the annul ar..chamber The fourth seal,7 benforned from
one or nore EEAM A ‘“rr‘e”nbe?m?ﬁm ¥ \’“& fa?‘“t ¥ h& |ffér§nt om the & ggal ing
nmenbers 65Q: 3&7@“3&&&/@{\&9@ "?"‘I?mis{, xw& t\h&ﬁﬁk“&ﬂdwﬁ‘awﬁth\ Si&ﬁl"$$a680 and 720
are operable to isolate the annul ar chanber 700. The downhol e tool 10 also
i ncl udes a seék}n@“aé\éféﬁﬁﬁy“73§§}‘ fq’«-ﬁﬁ‘ﬁe& “@vﬁ* ‘&‘pb‘ééi%é SRdeeREy 08 oPPESE sl p
assenbly 7680, and. a second. sl kg, asse 6, 5004s heSerl i-ng agsemly. 90 and
first and ‘h"%ondi §|I “3§sen %Qeﬁ‘ m 17 \égre "Drovi ﬂed gngﬂfé Tlbul ar
mandr el ZQ% addh@rd llsK\Silmﬁﬁlﬁ se@\@md xl"li‘)u*(%aS&éthikQﬁnxﬁﬁﬁg a7 TR t@ntasuhskant i al |y
the same as and 260, 770

PP SRS T Sy SRS AP e
260 The first and second slip assemblies 760, 770 are substantislly the same ws and

Ya: Apn &3 : S St en ety 6 8%
by o the frst and second sHp assentblies 155 and 30% with the exception

gperate st

that, in the shown mplementation, the fiest slip assembly 780 nclades a looking ring

B2
)

system 780 rather than the slp ving S0 However, according to other implementations, &

25
)

slip ring simdlar to slip ring 30 may be used in place of the locking ring system TRO

i obie maossninie TES , ol PO o 2
st slip assembly 768 includes a first slip 790, a wedge ring 80

~

IS . -3 o
3, angd the

Ay 3
Thag, the §§
S Tha cme A orerenSadys T D dieedae o coeoated obie BT w
locking ving systems 78G. The second slip assembly 770 wncludes a sccond slip 818, »

Likeowine, the sealing assembly

T B JU To I S + S WA S
second wedge ring 820, and 8 lo

TA0 may be similar o the sealing assembly 350, Thus, the scaling asse

s
fez}

include o rosilient sealing olenumy 840 with expansion mombers 838, 860 on upposing

sides thersef, slthough the sxpansion members 858, 860 may be ewitied,

Thon Yaeking wimg oUotans TR " 4 g iy sysiem
Phe locking ring system 780 corresponds essentially o the locking ring systom

286, Hustrated In FIGa 24, 34, 5, and & Thus, the locking ring svystem 788 is adapled

alip assernbly 768 to move welative to the twbular mandrel 20 m the

2 iy alleay the fexd
S 0 QLW e st

divertion of arrow B8O hot not in the divection of arrow 878,

{5



operate simlarly to the first and second slip assenblies 155 and 505 with
the exception thai, in ihe shown inplenentation, the first slip assenbly
760 i ncl wsex0w/d2088Ki ng ri ng system 780 rat her than the ®CirpseimysH02
However, according to other inplenmentations, a slip ring simlar to slip
ring 50 may be used in place of the |locking ring system 780. Thus, the fi
rst slip assenbly 760 includes a first slip 790, a . wedge ring 800. and
the 1 ocking riRg,&¥sd:em.7 &Rtk em@?@@&q 18d:Rn@SSEABLY pfhGod DG ,r#tQ@S & second
slip 810, a second wedge ring 820, and a |locking ring system8 30. 'Li kewi se,
t he sealmﬁg“asseﬁﬁly~W@@iﬁwyﬁbemskmah@&mme mheuseﬁhrgg&assenbhyNZEB“ Thus,
t he sealumg asgegbl Y 420 ng% ! ae\ k« Lent. seal in erenent 840 with
expansi on nefbers 850, 860 ﬁ“oﬁﬁﬁsﬁhb“ ﬁe{ th é?eSF”vﬁTthéuﬁh”ﬁhé’d
expansi oydeapel:si;850 1 88fmaYhbenRet iel.  Fhevdeckbag ENgos¥shem4£80
corr esponds essentrally to the locking ring systen1280 illustrated in

FI Ce. 52AHw8Ah B napighs. \czrﬁusc ’\ﬁhe*‘ﬁ%é‘kpn@ r‘r‘fnéiuSyéNam“?S@ tussadaphed U)

al low the-first. slip Toly 760 t rel ative t 1tub | ar .nandre
20 in the‘ﬁrreétrohgo §i Bdebz? 3ﬁ$t¥f*ﬁrf“ﬁi?6%}“ AFToW 870. I n

oper at i ofechhe QGWBM}\E»\I mlz 1&@&;&1&@;{%@6@& Tl @ RudesiutedsRosi idv@ﬁm@v\ﬂhOl e.
L pressure in the mellbore is increased to a pressure that causes the

pressure! B%h§|vrve arve*BI@—PO'bp%ﬁ“’¢ﬁ“?ﬁe“Vﬁ$Feﬁént%}ﬁﬁn0§h®Wh 88 he

downhol e S»SWG L8, lNELeased, \,anae“&fﬁ§»su{a:e“ dfe Sagned, & 0. upt e, the
rupture Wer'l bor & pressure 1's communi ¢ th rou %'the ressure

sensisti ven\vame;@m mﬁrtz\d\:f\rterpm»tmﬁz& mtzh;reugh menanhuluer c@tt@rmezh 72 and
into the annular gap 674. The wel | bore pressure acts on the surface 675.
Because th%ipreeéﬁreer%ﬁ¥ﬁ~t%e“aﬁﬁdFaﬁ\eha B SRR fsepalo of v also

subst ant i,al erQ,.. there s il 0 Neusesistiance, tio. 4:he pi.st.on, renber
630 nnvingi}%J(he drEec go%sgf a?ﬁgﬁ} 80 9r{e“e'atirve tﬁlt g bubEFZ% ‘Frandr el
20; conseguestd yi tkheirdii amistecand ssieconehsldspTaEs aedriliiesesp6fiand péflicar e
noved rel ative to the tubu]ar mandrel 20, causing the associated slips to
radralIyHEX“éﬁé1én6~éﬁgaﬁe“ﬁﬁéﬁmé?p%%@eitasrib‘rrhe“séefrnﬁ‘g §SERDIY 750 is
ai so ,act fa L S t i, uell hor e .casi Ag; sThe

| ocki'hg #fhgdgigtéW£ iggégW§}it§§l ?ﬁstfgh sggﬁnd gTrp agsgﬁbrres 760
and 770. rkesbeélﬁvebywxmefﬁrgmﬂmwénenfibf“thexﬁﬁbukénuheusmhg 30: altong t he
tubular mandrel 20 in the directio & of .arrow 88Q. but. not.. e lirection
of arrowig7ERR ThTsEE fRETIYE RIAGU T gy et yadicugsen) s&¥ T%é Frst and

second slr‘“\{generes.7§,§RZ&Qﬁ%“gunhe seal ing assenbly 7SO into

FEVRS N 5%

» force applied to the twbular mandrel 28 is divected through the

. ‘Lh:‘augi? the second tiop 10, and into the weliluwe ea

s foad path 890, Conversely, a tensile force applied through the wbndar

»

andral 20 passes throagh the second portion 602 of the tubular hwsasing 30, the second

He

- ‘ e EA e e G e s
sHp $18, the second wedge 820, the scaling assembly 750, the first wedge 800, and the
25 fieat stip 790 fnto the casing wall, iHustrated by load path 900,

e
|3

2D and 10A-C show another implomentation of the downhole ool 1

§ YTy 3 s iyl 10 of FY EEA TN aeved TR LT b hpvid bae fo
setuated, The downhole ool 10 of FIGs, 9A-D and 10A&-C 3 sumdiar {o

the dowsnhole 10 of FiGa, 74-10 and 8A-D exeept that the downhole tool 10 of FiGs. BA-

o™

Y and 104 s set fom the bottomeup. As & result, the ratcheting divection of the ih

peg

ancd second locking ring systemns 78¢ and 830 is reversed, One or more ports 828 5w

<
o

ol 26
i 20,

conmmuniostion with the interior %680 of the {ohulgy mandrel 1 osome nslances, #

id



positi on when the dowuhole tool 10 is placed in the set configuration. |I K
L8A-8D shows the well bore tool 10 in the set configuration. A conpression
force appwpDediwm743he tubul ar mandrel 20 is directed thr®@aghuseéve/obssoki ng
ring system 830, through the second slip 810, and into the weiibore casing,
t hereby bypassing the resilient sealing elenent 840 of the sealing assenbly
75CK as illustrated by the | oad path 890. Cbnversely a tensile force

appl i ed t hr.ouah Jthastubulars imends ale 29, @@ésg& ough t 18, porti on
602 of thg tubul ar housing 30. the second sl “ 3{ thehgeiondpv\edge 820.

t he seali ng&asszeﬁm nywiRS@utd hep(tsbx.st*?i\ﬁ;ea@e.i&@@.,cf\anﬂintme of Hresdoostd pad9 into
the casin illustrated b 0. FK1s.  9A-D and IOA—Cshow
anot her ﬁf) ‘h’é’m BTGP e ’6‘6 hb‘t“c t‘bel BEPIFAR ISR Al di i) dpar

act uat ed. pFhedownhel B t@@ked @\& the BkSBor %@ BRAnbQALG 1§81 M éﬁ,l,‘sp the
downhol e 10 of FIGs.” 7A-D and 8A-D except dial the downhol e tool™ 10 of

|1 Cs. DADmgi THL-IE dusisset), SF ot h@d Bt tsommdipichin bawres tjiytabn@m@ naﬂ.\;c heti ng

direction Lhe first and second | ocking ri.ng.syst ems 780 a

rever sed. {gfe 'OF “HoYE ores ‘gzet ge ?ﬁ‘ ‘B%fmm“cgtl ONSVTRS h*e‘mi ?‘r’f’ef**?é‘r 960
of the tubylas sowndsete RQwnl NeSRIBINSHANS 88 APHEESULE SR8k} ¥8n¥Rl ve 610
may be dlsposed in the port 20. The port 620 is in conmunication wth
annul ar péssage 910" mhlch is deflned betmeen the second portlon 602 of the
t ubul ar bousi n -an end 9 Line . .pl ston menb e annul ar
passage 910 matg/E “be“‘*‘” At ‘“?\}%n’? }htéiqf}é'?‘i %’l"““ﬁ’f g‘f'}b 30\%% }I‘e Fool 40 and

t he a#smulat»@h&f&ﬂai@%@)f Sek8s 940:0v0RQ) albh GuRNE920: Liscsandw:ehed,

bet ween the second portion 602 of the tubular housing 30 and the tubul ar
mandr el £ "T&F‘le‘awrﬁm artehanéer 57’@}0\ i*§1tde?f~n &b epween) @%heifmféﬁmb\ﬁgwber
630 and the te,rl ‘us‘qr‘h\agg of ..t ubul Jmanur el 20.\ T So ;00 en fluid
pressure ?s :ﬁ}pl %‘ o the" |‘nte&r|or iffq"i bt lIia““ﬁm‘l(?i L! d“ gressure
sensi ti vexval vay 6:18: QRSR&“J(\I{& prQué &eﬁ};‘@nd¢ et iR GM r@ml;@&@ﬁ@ﬂ cated
lo the end 920 of the piston nenber 630 via the one or nore ports 620 and
annul ar pasSagecodg: Thé‘pi‘%‘f*bih THERDE-B30AsH T‘ﬂeéﬂre{“atii vadte teHebtigbul ar
mandr & ) Apidthe.di teekion. o (annaw. 80 vahal & hover dabhedberransan

sur f ace), ‘fhereby pI aci i or t he t c¢onfi gurati on

(shown i nhFkGs.n \Q)ui‘hAﬂ$Mbﬁ8<q&ﬁﬁﬁxﬁ,t¥ﬁﬁ$@l\}xieml ’Da%datﬁ i\he Jadbtitarsenardr el 20

after the downhol e tool 10 has been_pl aced in the set confl guratl on foI | ows
ship 790, and into the wellbore casing, thas avoiding the resiliont sealing S

o T et sy et o 1‘\* aroeet v the reber haned £
ceontpreasive toad apphied {o te tubular mandre! 20, on the other hand, passes throngh the

TeR i g\,;}\ \\,c-. -.“F “;.x““ ‘i é‘;g)_‘ as ?ixh}uditd g} p}\. i\-’d(i ;}d 3" i}\f’\’ H/IN? ‘ ?“"tnit} 3 I?}{\ KRG \f\ia

2z slip 818
A iplementations have been desoribed. New
anderstood that varions modifications may he made without departing from the spirit and
scope of the derlosure, For example, although not shown, implomentations on & wireline
or tubing sting and set from the bottomeup ave also within the scope of the present
2n disclosure, Accordingly, other implementations are within the scope of the fonllowing
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the | oad path 890 through the first | ocking ring system 780, the first
wedge 800, the first slip 790, and into the welibore casing, thus avoiding

t he resilwenviwezd3sng el ement 840. A conpressive | oad applriusdoowosishe
tubul ar mandrel 20, on the other hand, passes through the resilient sealing
el ement 840, as indicated by the | oad path 900 and through the .second slip
810. A nunber of inplenentations have been descri bed. Nevertheless, it wli
be under st ood ihaty ¥ary ousypdkfi cations may be made wi thout departing from
the .spirit and scope of the disclosure. For exanple, although not shown,

i npl enent ati oris on fadwirteld el emykriblng string and set fromthe bottom up
are also within the scope . of the present disclosure. Accordingly, other

i npl enent at i orE SHFEYGE PRI *he scope of the fol lowing clains. Wi AT i S
CLAIMED IS: 1, Axdownhok&ntioal:-6QNphi Sk NGindddl glongahed: mapdugl maaudi rst
slip assenbly carried on the mandrel and having a first slip radially
ext endabl:stehorigp ttaniakl waf chrweiiitbor endandird irgee engagl Ay ot tihoninst he

first engaging portion adapted.to grip the mandrel .agajinst relative.
roverent SRAGLROLE S R NREL IR (BLE LIS TRICE S0 403 HRL LB Sldlitn

e
mandr el ixng anseeond axh ek 6egt hoRirf secendl slikipiiassenbl y carried on the
mandrel and having a second slip radially extendable to grip the wall of
the weil bore amg-aidseigonerelyagiting podeiverndey ad Jevsid whRgEYHHYPEFE on

ada t ed I\»:.Q' o ¥4 EJV D L\h- T I‘ldr~6g f‘@ ~§ L sj b “Qlﬂ Vi'vv’\e“" ,V_Q\» ) EQ ‘“}{.. 1!:]\ th@ E.Lr’St.i aXI al

dir gct i oﬁ"‘\%ﬁb‘i‘g‘l‘ r‘*bgv‘?rqgﬁr‘-at‘f"\ée‘*‘g?“' {& F\“'éi‘}‘?fﬁﬁ%?éﬁ “'ti“{ﬁl{&f F‘leErf 's‘fge“"é\]‘o-ﬁ’d“g'é{k’i B @i Fect i on:
a seaki ngngleneniisanddred ©nrihe: randrebydeaptiecd eoengage: tiheinmaldisiof the
wei | bore, 2. The downhol e tool of Claim1 wherein the sealing denent is

posi t i onddeBerisdnirha RS G FEnasserbt JeoandDEReliSsEohd sl ip assenbly. 3.
The downhol e tO\Q)?\f Lalm L. wher ei.n Lhe, f 'a[;’i§\§£>;fm§ i Ren@33E8 mol y.gnd fhe
second slip assen%l*y cooperate to forma first [oad path bypassing the

seal i ng el#hent when the nmandrel is loaded in the first axial direction and

a second | oad path_including the sealing el ement when the mandrel is |oaded
in the second E‘axi alf &g i{ipﬂé’g?{?ig pods of Llam Lowhorem the sealing eloment w postioned

Ty abu g i e Fieed o iien oo iy vt e ooyt ob ey socarm i

15 between the HSrst slip assembly and the second slip assembly.
N TR | L S A 3+ 3 [ S 3 S Y et ol SR fre v Yy g
The downhale ool of Claim 1, wherain the st slip assombly and the

Tre

i S S TN U - S et Fremed grordd ety Pl oo iy ooy
seronnd slip assembly cooperate o form a first foad path bypassing the ssaling clument

YOS SEC OV SO JUR S SRS ST SRR S SN nod [N S . LIS S 3 SV
when the mandre! tv loaded in the first axial dirgotion and 8 second load path wmelading

E 2 1 : o3 T ey N Tor Trrerrdoned dgn Flven mrdenrrired sl o1t e et e
the soaling sloment when the mandrel i3 loaded in the second aaal direction.

S B Y 3 2 een Ay e b en b 2 £ oy 1 I TSV RS A S AN XSV - A s
28 4. Fhe downhole ool of Claim 1, wherein one of (he Urst engaging portion

o the second engaging portion oomprises a wedge that grips the mamdrel.
e = o At e ~ ES - = X
o ™Y 3 P S e SN St S E TN S IRCVETRNPA foammt  ene ol fFge et it
X fhe downhole togd of Claim |, whereln at feast ope of the fsl siip
[ SN S oy iice vy PR el N J— fe T S
assembly, the second slip assembly, or the sealing olement is adapied to be actuated

S B T 2 T
fluidically.

a8 Tha dowrthole tood of Claim 1, wherein gt least one of the frst slip
assembiy, the second stip assembly, or the sealing clement is adapted fo be actited by »
wirebing ant
7. The downhole tool of Claim 1, wherain at least one of the st engaging
portion or the second engaging portion s adapted to ratehet in the second axial direction
a0 relative to the mandrel.



4. The downhole tool of Caim1l wherein one of the first engaging portion
or the second engagi ng portion conprises a wedge that grips the mandrel. 5.
The downhwibDeotoaabesef Claim | , wherein at | east one of wPrha/USRe9053502 p
assenbly, the second slip assenbly, or the sealing elenent is adapted to be
actuated fhdicallv. 6. The downhole tool of Caiml, wherein at |east one
of the first slip assenbly, the second slip assenbly, or the sealing

el enent is adapted {q, b%» @&#@L@E&d@y (AT 8] Lngractuation.Lagl mz«aw' te
downhol e tool of Claim 1l " wherein-at |east one of the first engagi ng
portlcn1cﬁQEM%ﬂsew@wdﬁémgaglmg*@ﬁmtkgnpngﬂadapted to ratchet in the second
axial direction relativ tg the nandr.e or dlverglng | oadi ng

inafirst di FEEFESH %ﬁ* 1Eiffn ag s ’séafrh‘g*‘dé%n}fy‘“ﬁ%} é“&%\‘}ﬁhm “HEGOR HHE et hod

CONpri Si NEm@PRLY wgw&sfet{ R9h AR st ohil FSkn i @GLIAM SRR WiBNdr el
to extend a sealing element i ‘o contact with an adj acent surface and form a

firstsgris bpﬁxng&enga@emnta m\t kw@ hé tadjcaicantiosofiadenion 4 the Fist dsibderof the
seal i ng demantﬁ i.ndi cat ed “ 31 rst direction and sqgon qri.p H}g}
engagenent =Wt h- the" g} aeen i“"%ur‘fac%‘ BRSBTS HEUE RS SEarT R
el enent QQ@Q% bghkhes QI:I}&Q};QU}@QU on; communi cating | oadi ng through the
mandrel in the first direction through the .sealing elenment and the first
gri ppi ng engagemsnvicaing leswbiresti iy mealithy hr Bughineidr 8o Pre
second di rgctl nT\t“h ough em.s\e“ ,grg LR jr)ig&engagemsnt and bypassing the
seal i ng &faie 9 “ M 8 “Wherei n the adjacent surface is
an ingerior Slsiﬁféﬁﬂz\ﬁh@ mﬁrbwf@\;ﬁa&m@u 18. th¥hecaet bodenh: Gralgn e
wherein forming the fi rst gri Pping engagement with ihe adj acent surface
conpri sesﬁq&‘a@@ﬁl‘i‘*y L ERPEHEE ﬁbma TrpstEdRgSGERE AT ¥Bber on the fi rst side
of the scaling el emeni,big alid.the adiagent aULACe:A0L Mhersin fori ng i he
second grlpplng engagene Y t hie adj acent “surface conpri ses ra"lally
expandi ngf awsEbenda eﬁkgagemant merrber on the second side of the sealing
elenment to grlp t he adj acent surface. o o

The methed of Claim 8, wherein forming the first gripping engagement

R

1B with the adiacent surface comprises radially expanding @ first engagement member on the

S WO SOV o) g 3 cts 2 SUTRP P syt frareinies dhae
of the sealing clement to grip the adjacent surface and whereln forming e

second gripping engagement with the adjecent sweface comprises vadially expanding a
sepond onERE 1 memtber on the second side of the sealing element to grip the adizeent
surfaos.
260 11, The method of Claim 10 whereln sadially expanding the first enpagement
mrember comprises ratcheting the frst ongagement member along & length of the mandedd
i a second divection opposite the first divection.
13, The method of Ulalm 10 whereln radially sxpanding the secomd
engagement momber comprises ratcheting the second engagoment member along a fength
sa of the mandrel I a second dircotion oppostie the first divection.
13, The method of Claim & whereln applying the seiting lead in the fimt
directinn comprises fuidically applving the setfing load.
14, An downhole tool configirable between an unset and set configuration
and adapied 1o provide & seal downhole, the dowahole tool comprising:
30 a olongated mandrel;




11. The method of Caim 10 wherein radially expanding the first engagenent
menber conprises ratcheting the first engagenent nenber along a | ength of

t he mandrwD 20r0/@7®econd direction opposite the first di PETUSR009/033502 The

met hod of Claim 10 wherein radially expandi ng the second engagenent nenber
conprises ratcheting the second engagenent nenber along a |length of the
mandrel in a second direction opposite the first direction. 13. The nethod
of Claim8, whergin 2 ap@keé kg theiaels g Jaad | o ;t}%;efl S kel Gl On,
conprises fluidically applying the setting Ioa . An dovvnhoﬁe‘ too

confi gur aphBohat e mdgni »mﬁ*@@it‘\u’é‘ndcisfaziuxmmf*rfgm\at\w@mamd cagdajpt ediitd ;Novi de
a seal XQPO|G he QOmnhQ = ggo ng |ng Ion?ated nandrel a first
slip asse AP f 63° oh“ﬁﬁ‘“ﬁﬁnﬁﬁ%Px HoPt $FHg: ﬁ FY FEE ﬁ@égéﬁéﬁﬁ“ﬁbrtlon
a first rag aJ:zly expandabl e engagenent nenber adapted to grip the wall of

| he wel I boie and a first wedge adapted to expand the first radially
expandabl e engatpsieh ey *&»§é§@iﬁ|@}‘t‘silﬂ'r“&@*és@éﬂb‘!%ﬁtsaw{it'ed '°omt§he:mandr el
conpri sing a second .engagenent .portion, a second ex

engagenent 9?@? Q]‘f“adghtgg% {@m&’am PRI Wza AR g Wéltaf mbt)i’i “an\d tiléécond

wedge adagpd Ed\ b0 w&xpan&\i\he“&@ﬁoa@ Fa&ﬁlﬂa|‘4\¥oﬁ§2§<p§:ﬂ€iﬁﬁlﬁ@ [Rgagengakixenber; a
sealing el ement carried on the mandrel and di sposed between the first slip

assenbl y BEHEHS S8886RY sl ip assenbly, the seali ng menber adapted to

radial 'y expand {a.engage 4.0 bar, LISt 1.9 d, paih xt endi ng
t hr ough t he s&cond éng”g%e?rirgcﬁ%@po‘rtl%“njwﬁi ““’gsdsf? Mgt he égl ¥ hg' '8l Bitent in
the set cenfhiguaal onsdodednduaintinad @g\;s@p@@u@d« idptehien randrelphft {che fust
axial direction; and a second ioad path extendlng through the sealing

el enent aREREHEVH] Pt wehpigenent portion in the set confi gur ation to
conduct | oadi ng;.apgl AN ndr.el Jhe.secand . axial. d r@g I, n 15.
The downhol e t'00l i%%g R %mt gh‘t‘h‘ QF; %gegé’;g!a ngn}t Bar E 9

adapt ed tbe giiipy the \ﬁam:li.;e |:>€-{6\gﬁh§$;ﬁ3.iiﬁ§€hﬁ&ddﬁ&mﬁﬁ%ﬁﬁ@ APpiia 1@ Jx\t f:@l,ma}(inal
direction and allow

\.—<\k

the Tirst axial direction; and

o~ N PR -3 Y A e S o 3 S RIS S «ye R 3 JET——} 2 o SN
18 a second load peth oxtending Uwough the sealing clement and the first

t i the st configuration to conduet lnading applied © the mandrel i

31 direetion.

i3 he dowahole wol of Claim 14, whereim the Syt engagoment portion s

adapted to grip the mandrel against relative movemen?t in & first axdal divrection amd allow

cor et TR TR T NP NP i Pttt o Syl
30 relathve movemst of the mandrel in & sccond axial direction oppostie the find axiad

divection

16, The downholke tool of Claim 14, wherein the second engagemant portion 8
adapied to grip the mandrel against relative movement in a first axial divection and allow

refative nwvement of mandrel in 8 second axdal direction opposiie the Hrst axiad

25 dlirsotion
17 The downhole tool of Olalm 14, wherein the fiest slip assembly and the
seoond slip assembly cooperate o vadially expand the sealing elemeont.
1&. he dowshole tool of Claim 14, whereln &t least one of the first slip
asyenvhiv or the second slip assembly is adapted to ratchet along the mandrel fn the Hrst
3 axial direction.

20



rel ati ve novenment of the mandrel in a second axial direction opposite the
first axial direction. 1 'H e downhole tool of Claim 14 wherein the second
engagenmerwoporwa2eeséi s adapted to grip the mandrel agai n®CTASR@viossOnOVenent
inafirst axial direction and allow relative novenent of mandrel in a
second axial direction opposite the first axial direction. 17. The downhol e
tool of Claim 14, wherein the first slip assenbly and the second slip
assenbly cooperat e$,0 fadhall ¥, g.t b ement . ;1hegdownhol e
tool of O aim 14 Whgerealf %qa}fdtlée!eigt Pﬁeno?gt E“g@fi’%\r g{t § {qulagséﬁb [y g\r “the
second skipndssembbyons sadaptediivoor kchetinakangnt ke admmndy el bi methedf i r st
axial directi 2019. The downhol e tool of Caim 14, wherein at |east one
of the fiF&f® g‘ﬁ p assenbly, the second .slip assenbly, or the seali ng

el ement is adaptedito he.aelULEdof lciidi cal | WherdQ- wiThRdownhal et @ol; of
Claim 14, wherein at |east one the first engagenent portion or the second
engagénenteggertisgrriconpr s ascnad lcogkien ?gi‘ﬁl" gmdh@pm@d«»ddt}%amem ; ttheosrdndr el

and operahle t ratchet along {h e d kSt axial  direction. 21.
The downAOFEt B8 GF Rl APaaTCaherai et et i’ b Hnaed e hgagenent

portion or theisecond ngagenent; POKtLAN 1GONPLLSESd hwadgﬁek.. A2 heThies
downhol e tool of Caim14 further conprising a housing, carried on the
mandr el anthzancHannal: habs myoas Mgt‘*amn"a; fiyr coemoBET BEAl pressure is
for ~th i.n r.e -
ormed bet Ween. the, Q\O R argglv t\ awilit C;i« turther comprising a housing carried on
16 the marsirel and & chanme! having o substantially zero mternal pressurs is formaed between

I 20 5 S Iral
NG B manarel.




