A METHOD AND DOMNHOLE TOOL ACTUATOR BACKGROUND [ 0001] A variety of
actuators are used in the hydrocarbon recovery industry to actuate downhol e
tool s, sWh288/M9895dge pl ugs, for exanple. Bridge plugs PAEIUSAI/08960Ng ot her
t hi ngs, seals and anchors. In addition to actuating the seals and the
anchors the actuator typically also controls the timng of actuation of the
seal with respect to the anchors. Many actuators have conpl ex and expensive
mechani snms that are | arge and heavy and have nultiple nodes of failure. As
such, the industry is always receptive to new and sinple actuators. BRI EF

DESCRI PTI ON OF THE | NVENTI ON [ 0002] Di scl osed herein is a downhol e tool

actuator. The act uat gt MEIHPREND BRWNEPLERFQL ASHEYIOR i r st portion on

an uphole end of the inflatable nenber that is attachable to a first
structure of a downhole tool, and a second portion on a downhole end of the
i nfl at abl e BAGCKEGROUMD i s attachable to a second structure of the downhol e
tool. The actuator configured so that the second structure is novable

relative to the fidf st cture in.re ; n . cond
portion relati ve[B?({)lsI tAh‘Zaﬁel&rosfltéC%%gP ia(lien&S{gg Q’f@% %8%@%\{?%%? e ?Jgt]%‘(gﬁtrg °the
i nfl at abl e aaniredowfOROG®DIsFsuch e rbridgs plugs,efdr keangpler Bsidge phighddhelk, act uat i ng

a downhol e tool . The, nmethod includes, attaching a first structure of the
downhol e t cBFORECHCr ings, Sﬁ%? tafl%ﬁnc rsanﬁ'i ﬁ@l’téql'a%laémﬁ%%@,se%\?ﬁglv engagi ng
a second standhérstiee @huatdiaysicalyhudoecdn@olks thotimirgosfochaped bf e sedl wilte

i nfl atabl e menber, and inf]ating the inflatable nmenber thereb ving the
second por t‘ieﬁﬂ‘?cﬁ'tBIﬂ%ﬁﬁ’\?léorf'oll'ﬁ%ag‘far“gf h?)VSrcanBﬁxé‘ﬂ(éie’fmgs‘%ee‘B g ?@[E)'t ure
relative toarb hagd bid heavl 448 thdv & muRiphC ind@dsCoft faRurd OV QICR, he GhdusBRlisEF

DESCRI PTI ON OF THE DRAW NGS (EQ004] The foll ow ng descriptions should not be

consi der ed HVATHTEIGUYSOFRY and simple actuators.

BRIEF DESCRIPTION OF THE INVENTION

[0002] Disclosed herein is a downhole tool actuator. The actuator includes, an
inflatable member, a first portion on an uphole end of the inflatable member that is
attachable to a first structure of a downhole tool, and a second portion on a downhole
end of the inflatable member that is attachable to a second structure of the downhole
tool. The actuator configured so that the second structure is movable relative to the
first structure in response to movement of the second portion relative to the first

portion in response to inflation of the inflatable member.

[0003] Further disclosed herein is a method of actuating a downhole tool. The
method includes, attaching a first structure of the downhole tool to a first portion of an
inflatable member, movably engaging a second structure of the downhole tool to a
second portion of the inflatable member, and inflating the inflatable member thereby
moving the second portion relative to the first portion and the second structure

relative to the first structure to actuate the downhole tool.
BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The following descriptions should not be considered limiting in any
way. With reference to the accompanying drawings, like elements are numbered

alike:



way. Wth reference to the acconpanying drawi ngs, |ike elenents are
nunbered al i ke: [ 0005] Figures IA- ID depict a partial cross sectional side
vi ew of awoommWoBest ool actuator discl osed herein in op@CAAISR08H#IANI cat i on
wi th a downhole tool in a nonactuated condition; and [0006] Figures 2A-2D
depict a partial cross sectional side view of the downhol e tool actuator
and downhol e tool of Figures IA- IDillustrated in an actuated condition.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0007] A detail ed description of one
or nore enbodi nents of the disclosed apparatus and nmethod are presented

herei n by way of | ifi topn and not. limtation.with ref,erence to the
i gur os. 1 000s] AL ey (4B GnR et s e Bl o Her et S SH IR nol

t ool act uatsl dhmelr diselbsdichieéin in Spaitdevtorg@tsicaloh ywiti a d@wnhbletoainuat or 10
anong ot her things includes, a mandrel 14 and an inflatable nmenber 18,

i |1 ust r at ed R coadigniand| 5t apl e seal . The inflatable menber 18 is
constructed such that during inflation thereof the inflatable nenber 18
expands radi al | Jo@ns] Wiguedsy2 D desictral paauived otredsy seanioral | sydec ofetvr af ttheng. | N
order to facilitate the rel atjonshi e en i.al...contraction and radi al
oxpansi on, S sl eripiea doannor Rebst HESR AU uiTEHE s i conet r uct
t he i nfl at afem@itioRnber 18 such that the elasticity i s nonhonogeneous. Mbre
specifically, by allowing a circunference of the inflatable nenber 18 to

i ncrease at r i ison to an axial dinmension

t her eof asD#ﬂgﬁ#ﬂ#ﬁggégpgﬁﬂgﬁgg?ﬁﬁéggiggﬂgg-radiaIIy it will contract
axially. Such a structure of the inflatable nenber 18 m ght include axially
oriented fibers [6004] Ahdatsiled deiqiptidne s bheostpengtindisenthofathe disalobain

i j al L, | | i t i | i c_body. Th
act uator 1088 BhoPelFL e, mrdimEL BRI W e h SRAMEIER ORI L 3o Shgin 1

this limitation with reference to the Figures.

[0008] Referring to Figures 1A-2D, an embodiment of a downhole tool
actuator disclosed herein is shown generally at 10. The actuator 10 among other
things includes, a mandrel 14 and an inflatable member 18, illustrated herein as an
inflatable seal. The inflatable member 18 is constructed such that during inflation
thereof the inflatable member 18 expands radially outwardly while simultaneously
axially contracting. In order to facilitate the relationship between axial contraction
and radial expansion, of the inflatable member 18, it may be advantageous to
construct the inflatable member 18 such that the elasticity is nonhomogeneous. More
specifically, by allowing a circumference of the inflatable member 18 to increase at
lower levels of stress in comparison to an axial dimension thereof, as the inflatable
member 18 expands radially it will contract axially. Such a structure of the inflatable
member 18 might include axially oriented fibers that have a high tensile strength, such
as, carbon composite materials or metal, for example, within an elastomeric body.
The actuator 10 is in operable communication with a downhole tool 22, shown in this
embodiment as an anchor having a valve 24. The downhole tool 22 is engaged with
both the mandrel 14 and the inflatable member 18 as follows. A first sub assembly
26, adjacent and uphole of the inflatable member 18 in this embodiment, is attached to
the mandrel 14 and a first portion 30 of the inflatable member 18. Similarly, a second
sub assembly 34, adjacent and downhole of the inflatable member 18, is slidably



enbodi nent as an anchor having a valve 24. The downhol e tool 22 is engaged
with both the mandrel 14 and the inflatable nenber 18 as follows. A first
sub assermDRORAN8EWE] acent and uphol e of the inflatabl e REFISL002B49609t hi s
enbodi nent, is attached to the mandrel 14 and a first portion 30 of the

i nflatabl e nenber 18. Simlarly, a second sub assenbly 34, adjacent and
downhol e of the inflatable nenber 18, is slidablyengaged about the nandrel
14 and is attached to a second portion 38 of the inflatable nmenber 18. The
i nfl atabl e nenber 18, in one enbodi nent, being made of nostly an

el astoneric material,. defo el astically as pressurized.fluid flows into
an i nternal engﬁ%eﬁgbpu%lée I&é’f‘#‘?@é B lsawaglffﬁd? QPC‘%BSB%%B%?&A%&CW{%M? | at abl e
menber 18 amembdird 3mahel inflatable. mebiiter i 81fih ahd anbodidheait,MRingQiade a% nidebhcan bed
above, causes the, inflat a‘%lte menber 18 to radi g{é %x and while

si mul t aneoudtsPmsHcaPMgrialodaforms, slasgcally fs RipuTiRe % ple o PBHPEBEL i on 30

closer to tdpmbecsndeed bi AR adfularliphse Botkédn HE AMaRBleaféhbR 18fant iR
i nflatabl e nenber 18, in relation to the stiff and unyielding |ength of the

mandr el 14, mpndrel . 2 The dnflapipm defprmpation, pdessrbeihabove. Glusassiae dafiaiebifer ei n.
[0009] In thQeneabpd itd@ﬁfialﬂt?%ﬁah@ %kﬁ‘l@rﬁhﬂlténﬁﬁlsﬁp higilyP 'E;ox;t{%ci.iﬁgmij tlhér rat ed

actuating the valve 24 as ows. Since the first 'sub assenbly 26, in this
enmbodi ment , drawiee dhefirat nogmeld dlaser tpithestecqngiportion 380 Thi axigbdawinig 464 e nenber
18 to the nanglrhasdbie LRhk YE HOEA0, (W ACRBE YR Infisiak QUG 68 meS Such,
In response to gJ)l(flla;tff ei:on%ﬂ?)acti‘a’oln o%a ?%e ir?f?at \gﬁfe grqnag!tc)&gr %ﬁ during

i nfl ati on tmardedfl4, is e agdacha dpiges the act@Bormidviasslosesd herdizve t o t he nmandrel 14.
The second sub assenbly 34, therefore, being attached to the second portion

38, noves in fegaédgi%ttﬂe tefbofiRAl Qhtaité 8retPlile a&uﬁ&usibng fiRsiefied he val ve
dt liy 34, and a

24 being attach the second sub asse : val ve body 50 of the
val ve 24 beictigting tthe Ivalyet 24 tah efolewislr ePindes ther Eisty| qub sssemblyetfenin s t he val ve

i | atabl o ilndeh SRRy IUSLS G ! I EERPHERE SBIC ALERR B0 W0 and
t he housi ngn4gird déuslagze toton Gikrebet@den idghdiventodh alib yycht ingespahsedo 2:4al ncl udes
two o-ri ngsco%éac%%g Ioif %l iflatable member 18, during inflation thereof, the second portion

38 moves relative to the mandrel 14. The second sub assembly 34, therefore, being

attached to the second portion 38, moves in relation to the mandrel 14 as well. A

housing 46 of the valve 24 being attached to the second sub assembly 34, and a valve

body 50 of the valve 24 being attached to the mandrel 14, results in movement of the

valve body 50 relative to the housing 46 in response to inflation of the inflatable

member 18. This relative motion between the valve body 50 and the housing 46

actuates the valve 24. Additionally, the valve 24 includes two o-rings 54 sealingly

engaged between the valve body 50 and an intemal surface 58 of the housing 46. The

two o-rings 54 straddle a port 62 that is fluidically connected to a piston 66 of the

anchor 22. The port 62 is, therefore, sealed from wellbore fluid until actuation of the

valve 24. Upon actuation of the valve 24, the port 62 is opened to wellbore fluid and

the hydrostatic pressure associated therewith. The hydrostatic pressure, being

supplied to the piston 66 in response to the opening of the valve 24, actuates the

anchor 22 as will be described with reference to Figure 1D and 2D below.

[0010] A force-releasing member 70, illustrated herein as shear screws,
positionally locks the mandrel 14 to the second sub assembly 34 until a selected force

threshold is reached. This force-releasing member 70 thereby prevents inadvertent
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engaged between the val ve body 50 and an internal surface 58 of the housing
46. The two o-rings 54 straddle a port 62 that is fluidically connected to
a pi st on 80O 20f0/a0Be8anchor 22. The port 62 is, thereforePCTABREG/0#90M
wel | bore fluid until actuation of the valve 24. Upon actuation of the valve
24, the port 62 is opened to wellbore fluid and the hydrostatic pressure
associ ated therewith. The hydrostatic pressure, being supplied to the

pi ston 66 in response to the opening of the valve 24, actuates the anchor
22 as will be described with reference to Figure ID and 2D bel ow. [0010] A

force-rel easing nme illyustrated herein as shear re sitionally
| ocks ¢ ne- ritiiter ob feraheins. sk Simeiugunsadied shaie pf B Blicstled 1 or ce
threshol d i gddigaalgdihe Fhics-rdiokiag niahtRa 0 N I1d3and eiflatBle Rembdy! 8pﬁ16a1ﬁ nts
|nadvertentactuat|on of the valve 24, and consequggjié |nadver nt

r 9] B er 70

act uati on cflongated Aqeikign. where Reqslasiqspezic) Rrtiqonis lessy ]

hol ds the |gfingi@if JRIPRKualds 10N TR s@b AU dhBddid dAke fo‘i‘&%l@as‘iﬂge
el astoneric portionis less likely to be swabbed off, during running of the

act uat or 10menpgs 79 dy ¥ tckp gre%t@éhqq@%wmctéd to hreenpepdesed drng PP erenber 70
is set to bg gL sqiRer IAR &Q%Q%uﬁé&eﬁﬁ&%r&é% a@ﬁe%%oby‘&&h%&mﬂl!{f'ﬂ{wyr unni ng

of the actuator 10 into the wel | ess than forces achi evabl e
cont r act i orinB4tallememhen lét@memﬂ@mnhe@ef during inflation thereof. [001 1]
Referring specifically to Figures ID and 2D, the anchor 22 includes, the

pi ston 66, a pi T@(ﬁriyﬁ‘a%x&gspz&ﬁc:ﬁly%%ﬁés 119 aﬁ'c[‘gDs Hﬁ%ﬁﬁorlﬂmu&%

connected to slips I n Tesponse to opening the valve 24, fluid under
hydr ost at i chppistosfite 2 Pfsn kesisibg7d.ea mendrple’ &rpnsk mp%ln@lﬁcﬁ% eonmptedhios t on

housi ng 74, g4k R rlﬁ‘ggé ?ﬁkgttg%pgﬁlﬁ%gﬁﬂ@v v% f@%?@mc}%?%gﬁrggtﬁﬁc %ﬁl}ehpressure

causes the pfston ve relative to t I ston C
rel ati ve noipplies fome sethe plsondappdiat theipiken 1®85ing 74 otithiin yhlcbﬂne)@sﬁan@ the slips

50 et e 4 o) SO % LR BENNSS 4 BE0ERLA K 00
radi al out vihe ;ixstmn\ﬁénﬁmh nafautzehmosdm qzwseeﬁhmdppm libkseB25 k)leElllB Gommmgg age with
a wall of %he slips 86 between the piston housing 74 and a connector 90 attached to the end of

the mandrel 78, to pivotally extend the slips 86 radially outwardly. The radial

outward movement of the slips 86 allows the slips 86 to engage with a wall of a

casing, liner, or other downhole structure (not shown) within which the anchor 22 is

positioned to positionally fix the anchor 22 thereto.

[0012] Although in the embodiment disclosed herein the actuator 10 is shown
actuating the valve 24, it should be noted that, in alternate embodiments, the actuator
10 could be coupled directly to the anchor 22 thereby negating the need for the valve
24 completely. In such an embodiment the piston housing 74 would be attached to
the second sub asseﬁbly 34 and the mandrel 78 would be attached to the mandrel 14.
Then, upon axial contraction of the inflatable member 18, the piston housing 74
would move leftward (as viewed in the figures) while the mandrels 14, 78 would
remain stationary, thereby causing the support links 82 to pivot radially outwardly as

described above.

[0013] In some applications, it may be desirable to set the anchor 22 just prior
to sealing the wellbore with the inflatable member 18. Such a sequence will allow the

set anchor 22 to prevent movement of the tool 10 relative to the downhole structure
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casing, liner, or other downhole structure (not shown) w thin which the
anchor 22 is positioned to positionally fix the anchor 22 thereto. [0012]
Al t hough W 201p0089580di ment di scl osed herei n the act uat oPCTUSREISHUHAN
actuating the valve 24, it should be noted that, in alternate enbodi nents,
t he actuator 10 could be coupled directly to the anchor 22 thereby negating
the need for the valve 24 conpletely. In such an enbodi nent the piston
housi ng 74 woul d be attached to the second sub assenbly 34 and the mandrel
78 woul d be attached to the mandrel 14. Then, upon axi al contraction of the
inflatable I.sto ousi ng 74 eleft S viewed
in the figu iﬁﬁ$ﬁﬂ%%§ Eﬁ EFQ Ti %ﬁ eB g E§1 @%ﬂ?wﬁﬁg§%ﬁ t her eby
causing t heh&éiﬁﬁﬁ:ﬁl’itatk |sﬂdtﬁse§8enh@1 tixhin@! Coadloliihg ¥ ra bivahidh Yluasfigesiid bed
above. [001 ] tiggma a p|léa ons, it may be desirable ;P set .t he anchor
1{1 i f fil

22 just pri Wmer%’ewwomatr?lnwa{efam lipg9bthe g such a

sequence W jnhatable @Wnibbel Sald tRehtingrtel oF ilfla@¥ £ NThd PURERA HuMfito Filehd 00l 10
relative to the downhol e structureduring the setting and sealing of the

i nf | at abl e WEaRRE megber Arsivaen fog eganaple.dheliig sachesuppliad) fram pufage et

sequential fb 4 38mhée rl'ﬁcﬁﬁ)éds 29%e@ shfd EachlpadlahaPagiphibhtlnf | QWdnRP thdre
i nflatable nenber 18 allows an operator to control the rate of filling of

t he i nfl at atsilee 3Heedvche cpgfigied tchepepadigr inflaGpny bagins dut prgr tatspalimg of e sour ce of
fluid to fi Laf IS M6 e L 1Y fluid can
be suppli ed’h*1 ?%@nggl S?{bacesa‘gllrt rom dcf\?vnﬁ F&%ﬂ Mcatc?l%{\%rcgg)ﬁggs}% ﬁgttﬂy{}gt each
particul ar ppplkd aemplding thikdwiting ofithk inflatableenember d8.24 can be configured to
open after inflation begins but prior to sealing of the inflatable nenber
18 with the well 9@r41n SHAGH codtd 2 eS8 1ELnBet Prior to
conpl eting the ett ng of c?nfﬁgggﬁ?&&ﬁé eié 9 i g f%ln g%dltion to
control i ngl&ﬂqbtlseetqthﬁgmbeqlﬂenmbotbmemhdlsclmddélemm dlorvethb@nchizs-?? tletive to

h h ' |
| ocated bel e IREE Uit SEnARRY pRERTAD Al Bl o Bl SRt

ar r angenenttbat require the existence of an axial channel or port through the inflatable member

18, to the tool positioned therebelow to provide a means of actuation of the tool, the
embodiments disclosed herein require no such channel or port. The absence of a need
for such a channel or port allows the mandrel 14 to be solid and stronger, thereby
having fewer propensities to failure, as well as being simpler, smaller and less
expensive to produce. Optionally, applications may include a channel or port through
the inflatable member 18 to accommodate means for actuating, communicating or

flowing therethrough.

[0015] Although embodiments described herein have used the actuator 10 to
actuate the valve 24 and the anchor 22, it should be noted that any downhole tool
could be actuated by the relative motion that the disclosed actuator 10 provides
between the second portion 38 and the first portion 30. It should also be noted that
actuation forces and relative motion displacements can be altered, as desired per
application, through changes in the geometric design of the inflatable member 18, the
portions 30, 38 and the mandrel 14, for example.

[0016] While the invention has been described with reference to an exemplary
embodiment or embodiments, it will be understood by those skilled in the art that

various changes may be made and equivalents may be substituted for elements thereof
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that require the existence of an axial channel or port through the

i nfl atabl e nmenber 18, to the tool positioned therebelow to provide a neans
of act uatworzoufoogss® t ool , the enbodi nents di scl osed her @CH/US2eio®IN0o such
channel or port. The absence of a need for such a channel or port allows
the mandrel 14 to be solid and stronger, thereby having fewer propensities
to failure, as well as being sinpler, smaller and | ess expensive to
produce. Optionally, applications may include a channel or port through the
i nfl atabl e menber 18 to accommpbdat e neans for actuating, comunicating or

flow ng theret hrqugh. [001 Al th h enbodi ments describ her ei n have
Lsed 1 b nov i Aerbgine o i stop® SE S PPt To 15 o SREhERGR85mS 1 ahoul d
bﬁ not ﬁd E:I _hﬁah)l'B&”Im?idkmllabﬁﬁtephl&feﬁlamui_tg)nbegﬁﬁiu%mhtbabhinﬁﬁoigﬁé ative n13)t8 [ Ond
that the disclosed . actuator r.ovi aes etween t second . port| on an
the first pBYEatgRwe 9ut|dﬁpa§h%ﬁ9ﬂ§ ecessenial Seapedhersaly TBigse: 1t tEBtsdes  and

rel ative nDfhhQRe fhiveitiod G8NRInSitedas tHlPartichisF &hbodatertl RLILAM aP e baRpPl | cat i on,

t hrough changes in the geonetric design of the inflatable nmenber 18, the
portions 30mOodpconieaplatd Tensraming opythistigyentiom bt that thoiyyaiopwill ckde i nventi on

has been deﬁ?éﬁ&ﬂﬂﬁ’iﬂ@b i*%]llihgfvﬁt!hﬁﬂﬁ@sc%gc;/ S YGAR! AlsY, i MAIIRE anffthe

enbodi nents, it w e uhder st ood those skilled in the art that various

changes maydeserintiabcthern Bavechepy disddoped exasyplasg emberiments pEide fryentionapént s

t hereof wi t i f ' t i dition, many
nmodi ficati gﬂghlﬁ%ﬁﬁ%-ﬁ%é %gmé& ag)fég a(r))?:idi:%l a?ﬂeg%ilf%%a({l onlségkatr@}gt erial to
the teachi nged ofa generid sndealesdriptivevenseowty aidpet for perpbses nf lihitatogsthat i al scope

t her .eo}c ' Ths%éﬁg Tefra inkfénéfoﬁ epetf&ggg%e' as% hrhﬂ 4! M?&R’Eroﬁne%g% oft%ﬁe Je ted t o the
parti cul ar ‘enbodi ment di scl osed as e hest nbde con enpl ated for carrying
out this i nfmsntécond, elpubo hdiadendidrany ondez ot ingportande] but matherdiee tednds festbodi ment s
falling within the sco of. the. clains. AlL.so, ipt raw ngs and. t he

descr i pt | orterers FEORE seuinarist PR RneasRiamp et IS nBrR B2 aP 0t e

i nvention ahelterab &, aLgh domecddnbe atliafitiionraf/quane, bue esthee d@lotytel, they are

unl ess ot herw se st ated .
presence of at {east one of the referenced item.



used in a generic and descriptive sense only and not for purposes of
limtation, the scope of the invention therefore not being so Iimted.

Mor eover ,WORe10(we9ss8f the terns first, second, etc. do n®CTABAWVO4%AY or der
or inportance, but rather the terns first, second, etc. are used to

di stingui sh one elenent fromanother. Furthernore, the use of the terns a,
an, etc. do not denote a limtation of quantity, but rather denote the
presence of at |east one of the referenced itemWat is clained is: 1. A
downhol e tool actuator, conprising: an inflatable nmenber; a first portion
on an uphol g, end of the inflatable member being attachable to a first
structure 'ﬁmﬁ ﬁ@ﬁﬂﬁgl% tool; and a second portion on a downhol e end of the
i nfl at abl e menber bei ng attachabl e to a second structure of the downhol e
tool such that tilhe sdacdwahsketaotbetngon, somprisaigt e rel ative to the first
structure in response to novenent of the second portion relative to the
first portion i inflation of the inflatable nenber. 2. The
downhol e tool ac n%f@%ﬂ: e’;le(fuml wherein the inflatable nmenber is

seal able to a downhol e structure positioned therearound in response to

bei ng i n an i nf ladirsigogtiomdintanaiphols endrpkthel inflatableananalst being attachablofo acl aim 1,

further qﬁ%{%ﬁ qﬁgﬁﬁg£ﬁhe&0§§giy attached to the first portion and
e

sl i dably engag econd portion, the first portion being
attachable with the downhole tool through the mandrel. 4. The downhol e too
act uat or of cl aiarpe@ndhgiosion agiownbels endaofthe inflatable fenther bramgiatiabhable sol i d and

voi d_of PO, ot RANES Y ehudic ol it et L DERHE e HiGpfiginnol e t oo

act uat or conprising east one Jorce ref easi ng nmenber
in oper abI erelauvnmnheaﬁltst smyciniet ih respensk ite sibvepmant pithe sevdnd pretigective ppor t i on,

the at | easp, gne,fQ5e5 LEheas MaETHSe RRLIM. hEk8asaD! e in response to

2. The downhole tool actuator of claim 1, wherein the inflatable member
is sealable to a downhole structure positioned therearound in response to being in an

inflated condition.

3. The downhole tool actuator of claim 1, further comprising a mandrel
fixedly attached to the first portion and slidably engaged with the second portion, the
first portion being attachable with the downhole tool through the mandrel.

4. The downhole tool actuator of claim 3, wherein at least a portion of the

mandrel is solid and void of ports or channels formed axially therethrough.

5. The downhole tool actuator of claim 1, further comprising at least one
force releasing member in operable communication with the first portion and the
second portion, the at least one force releasing member being releasable in response to
forces generated in the downhole tool actuator during inflation of the inflatable

member,

6. The downbhole tool actuator of claim 1, wherein the movement of the
second portion towards the first portion is along a longitudinal axis of the downhole

tool actuator.

i



forces generated in the downhol e tool actuator during inflation of the

i nfl atabl e menber. 6. The downhol e tool actuator of claim1l1, wherein the
novenent WO 2010£008%8ond portion towards the first porti oRCITAISA008/0¢699

| ongi tudi nal axis of the downhole tool actuator.?7. The downhol e t ool
actuator of claim1, wherein the downhole tool, in operable conmunication
with the downhol e tool actuator, is positionable downhole of the downhol e
tool actuator. 8. The downhol e tool actuator of claim1, wherein the
inflatable nmenber is inflatable with fluid supplied fromsurface. 9. The

downhol e t ool act uat f claim wherein.the infl atahl e nber .is
Cnflatabl e vi th bl ai g‘rhgg‘BBFﬁmzﬁmPf%“rW%vﬁﬁﬁgﬁ“& ; yere ea%\mﬁgﬁ 180% &b

act uat or of oekablgBolnmudiarien Withhel ddfvnBdla o adi@itdri RposifiodabR dowhhalé abl e menber
is elastoneric. 1111 A et hod of actuating a downhol e tool, conprising;
attachi ng abf fPerhalg PRACHON0f t he downhol e tool to a first portion of an

i nfl atabl e nenber; novably engaging a second structure of the downhol e tool
to a second port§ on dhetdbentiod toal alalatorEBlagt 1, @heteinthd aflaigle tembenf | at abl e

menber thereb ing the secon ortion relative to the first portion and
t he second ng ‘@‘%?é\“ F?Wg‘e‘igo‘gﬁlé’f?‘ier st structure to actuate the

downhol e tool. 12. The nethod of actuating a downhole tool of claiml11,
further conprisimng i mhedbwhigld 6] acafataatofiblatn Nepwhetinwhd wflthile chemibppl i ed from

surface. 13. .'I;,re Fet%)ﬂ .gf a ,télgti g’g g gownhol e tool of claim 11, further
conpri si ng *iptaableyith fud sppplied G &r with fluid from downhol e.
10.  The downhole tool actuator of claim 1, wherein an inflatable portion of
the inflatable member is elastomeric.

11. A method of actuating a downhole tool, comprising;

attaching a first structure of the downhole tool to a first portion of an inflatable

member;

movably engaging a second structure of the downhole tool to a second portion

of the inflatable member; and

inflating the inflatable member thereby moving the second portion relative to
the first portion and the second structure relative to the first structure to actuate the
downhole tool.

12.  The method of actuating a downhole tool of claim 11, further

comprising inflating the inflatable member with fluid supplied from surface.

13. The method of actuating a downhole tool of claim Vll, further
comprising inflating the inflatable member with fluid from downhole.

14.  The method of actuating a downhole tool of claim 11, wherein the

movement of the second portion relative to the first portion is toward the first portion.



14. The met hod of actuating a downhole tool of claim1l, wherein the
novenment of the second portion relative to the first portion is toward the
first porwDaen10l®89s¥he nmet hod of actuati ng a downhol e t o®CTAS2E0A1#I6PL 1,
further conprising opening a valve wth the novenent of the second
structure relative to the first structure. 16. The nethod of actuating a
downhol e tool of claim 11, further conprising setting slips of an anchor
with the novement of the second structure relative to the first structure.
17. The method of actuating a downhole tool of claim11l, further conprising
radi al |y expanding t i nfl atahl e nber., 18 The nmefhod of actuating a
downhol e t ool oflr}cl ai 1’?‘?&‘?‘{” h%ci‘“r;?ﬂgrpﬂ R etP%lagfrf o h}r ggt-ll!’f’rel easi ng
menber Wi t hednlp@isiip \6peEY a 0ivé With SRGAREmRRY dfiti et @ldatiumeretBfativietofthe St
portion. 19, The nethod of actuating a downhole tool of claim 11, further
conpri si ng YEHITUAYTS he i nfl atabl e menber to a downhol e structure. 20. The
nmet hod of actuating a downhole tool of claim 19, further conprising sizing
the infl atabl e mesnberrht ométBdbd aFeactuatiog c2-doehkasitog bEreih PI,i Qfrtheo Seal i ng
the inflatable nenber. vviti,h t he downhol e structure.

comprising setting slips of an anchor with the movement of the second structure

relative to the first structure.

17. The method of actuating a downhole tool of claim 11, further
comprising radially expanding the inflatable member.

18.  The method of actuating a downhole tool of claim 11, further
comprising releasing a force-releasing member with the movement of the second

portion relative to the first portion.

19.  The method of actuating a downhole tool of claim 11, further

comprising sealing the inflatable member to a downhole structure.

20. The method of actuating a downhole tool of claim 19, further
comprising sizing the inflatable member to release a force-releasing member prior to

sealing the inflatable member with the downhole structure.



