HYDRAULICALLY CPERATED PERNANENT TYPE WELL PACKER ASSEMBLY Thlsa i nvent:i on
rel ates generally to an hydraullcally actuated pernanent type well packer

assenbly, and, nore particularly, to inprovenments in an assenbly of _
«53§mr

type in which the packer is |owered into the well bore by a 5 |ocat

unit connected as part of the well tubing,1and then rel eased therefrom

foll owi ng setting of the packer, to permt the seal unit and well tubing to
nove.vertically with respect thereto and thus raised fromthe well bore if
desir®d. In one of its aspects;- s 10 10 an i mpr oved
assenbly of this type forpHff SegpBrél uid is to be

I njected into the annul us np etron of an oil or
gas well, a well tubing is packed off mnthln a wel | bore to enable well
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expanSIon d aBndmproves frsembly Pof this type for use' in a

~which inhibitor fluid is to be injected into the annulus
below the packer.

In the completion of an oil or gas well, a well tubing is
packed off within a well bore to enable well fluid from a

‘15 formation below the packer to be produced through the
tﬁbing.. The packer may be of the permanent type in the
sense that its packing element and slips are locked;in
expanded position against the well bore. Conventionally,

. the packing element and slips are carried in retracted
20 positions intermediate upper and lower shoulders about the
W body of the packer, as the packer is lowered into'the well
bore, and a piston is arranged within a cylinder in the
packer body to move one shoulder toward the other in order

to axially compress and thus expand the packing element and

25 slips when hydraulie fluid is supplied to the cylinder.

The packer is then automatically locked in its set position

by a body lock ring disposed between the expandlng means

and packer body. -

The tubing, which is suspended from the wellhead, must be
30 free to move vertically with respect to the set packer in
order to compensate for its expansion and contraction due



2 to terrperature changes wrthr n the el 1 bore Also there ‘ake . occasi ons .
~in which the operator may ‘W sh to lift the tubing from the wel | “Bor é. 'In-
some. cases, the packer is first lowered into and set within the well. bore
and the 5. tubing is then lowered i.nto the bore and through a seal bore

w thin the body of the packer - Howevar, well packer assenblies of the
~'type above described, wherein the- packer is lowered on the |ocator seal
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- separatel y #%é&ﬂ&sa{ﬂ bﬁmehnaneae e%tbbenechsrarﬁbvﬁfttmeng o
prior. asse les of this t‘}/ he pac body has been su ted,fromthe -

tubul ar mimingfRgR the ‘E‘n‘t bexe ni nst %‘an‘éﬁﬁﬁ%' ﬁe%rggc%?’énh?urel Y, e

' h for eﬁﬁgﬁ 1cWweréd iMnbg andt betpadlthﬁnas:net vellnbaare v eand cehéy within - |

t e 15 ore er r a h cator.

soal o v bR e 5rBLaSMe AR R Ui YphFe | BT OUGRd el PO

present ' i fhogre iwirthiim thentadw ofptbe paskeruel IHQ\!QY@L ovelkepagker

descri bed iy és‘%ﬂo%‘ﬂ&e"tyliied&bb%esaegeriﬁadecﬁﬁérEQntEﬁetﬂb&ér menber
as-to be released therefromonly upon settr ng of t Fgackér and subsequent

lowering df Lewersd,ph thealocater sead, pni tr'hérﬁpgrﬁ Fradeinagnus
~concer ned ag tthéyl #ecidothehtipecland expenseo dftisepardtely rupghingccur in

©oprior’ | Ll ' 54 .to the seal unit
by she‘ rakﬁayedsglr%dﬁi%r %ig f|]c1{£}F éé?ége _ |nv}én ion provides a well
packer assenbly, conprising a packer adapted to.be lowered into a well bore

and i ncl “Cﬂé{‘ Hr3dr assembliest JPOPhikAY atﬂér ﬁabﬂérebBHQUHQs BeenAcki ng -
el enent an Sl

p A B SO

" body which may be sheared prematurely : as, for example, due to
drag on the packer as it is moved vertically w1th1n j:he '

15 well bore. Hence, the packer may be released from the
locator seal unit and thus be lost in the well before the
packer is set., o ' '

The present inVerl_tiQn , in contrast, provides a well 'pac_ker

~ of the type described wherein the packer body  is so
20 connected to the tubular member as to be released therefrom
only upon setting of the packer and subs_equent lowering of

the locator seal .unit. Thus, the operator need not be
concerned with release of the packer prior to .being set, as
might occur in prior art assemblies in which the packer is -

25 connected to the seal anit by shearable '-pins.' '

More partlcularly, the present invention prov1des a well
packer assembly, comprising ' _
' a packer adapted to be lowered 1nto a well bore
and including
30 a body hav1ng a bore therethrough,

: a packing element and slips carrled about the
- body longitudinally 1ntermed1ate oppos1te1y facing-
shoulders and in normally contracted position as the body
is lowered into the well bore, ' '




S Iomered into the well bore, 3 neans for ‘expandi ng t he. packlng elenent-

and slips- into engagenent with the well bore including cylinder neans in
the body and piston means seal ably slidable within the cylinder neans in
one longitudinal direction with respect 5 to the body for noving one of

sai d shoul ders toward the other in respons2 to the supply of hydraulic -
pressure to said piston neans, and neans for autonmati.cally |ocking the
pdckiny el ement and_slips i n expanded position, and 10 : a |l ocator
seal Unit including a tubuhRt #E¥RGpanAIRCERR! Saciei '%réléﬁerﬁ: whll =1 upkng

and extendlng ealab mnthln the bore of the ack s_connecting
the packer bockPt® ardadeRRNtVith therwetl Rar ng) Y ABREF BPERSI ho

Locator.seal L&mtthethbd#eauelbibﬁéﬂ méans "eéakabby skidalsleowitkin the

o T e packer SHEBEREeRRE 1 abd bR AR BT QL LRIERR ERsBEEE' (1

preferred Bndtoithesbodyeforemmiingnoneopf sadd whowliders ttawardkthebody

|5 connected tOeRGP 1HDRERPOBEDED the! MptAY difiHydbadPRYpHbkeirboLes
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means, and then rel easing {hguidPUh@hbERBBhnectable as part of a well

.Kuj o tublng and extending sealably w1th1n the bore of the packer'
- body, -
. - means connecting the packer body to the tubular
15 member for lowering the packer with the locator seal unit
~ into the well bore, and L
means for releasing the connectlon of the packer
_body to the tubular member in response to setting of the
packer and subsequent lowering of the locator seal unit.

20 In the preferred and 1illustrated eﬁbodiment of the
invention, the packer body is connected to the tubular
"member of the seal unit by means which holds the packer
body and tubular member against movement in either
NS longitudinal direction with respect to one another, and the
25 means for releasing the packer includes means for releasing
the tubular member for movement in one longitudinal
direction opposite that in which the pistoh means is
movable within cylinder means for the purpose of expanding
the packing element and slips, in response to such movement
30 of the piston means, and then releasing the tubular member
for movement in such one longitudinal direction with
. respect to the packer body, in response to release and
' movement of the tubular member in the opposite direction.
Thus, the packer is released from the seal unit only upon
35 initiation of expansion of the packing element and slips '



" for noverment in such one Iongrtudrnal ‘direction. Wit h respect to:.the packer'-.
response to rel ease .and novenent of the tubul ar - menmber in the :
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direction. Thus, the packer is released fromthe seal unit
nitiation of expansion of the packrng el enent and- slips

to that in which the prston I's nmoved, as occurs automatical
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partlcularly, the relea51ng means . includes means for

releasing said second hold:r.ng means in response to movement

- of the piston means in such one longitudinal direction to

15

expand the assembly, and means for releasing the first
holding means'in‘respbnse_to movenent of the tubular member

"in the opposite lbﬁgitudinal direction’witherespeCt to the
" packer '~ body, ~ which, as above described, - occurs

20 -

25

30

automatically in_responsé to testing of the packer.

Advantageously, the first holding means comprises a first
shoulder on the paéker-body facing in the longitudinal

opposite direction and a first shoulder on the tubular
member facing in the one longitudinal direction, as well as -
~a first ring means which is held between the packer body -

and tubular member intermediate the first shoulders.  The
second holding means comprises a second shoulder on the
body facing in the one direction, and a second shoulder on
the tubular member facing in the opposite direction,
together with a second ring means which is held between the
body and tubular member intermediate the second shoulders.
More particularly, the tubular member has a recess into
which the first ring means may move upon movement of the
body in the one dlrectlon with respect to the tubular
member so as to permit the tubular member to then be moved

ding

.



body facing i'n.the one direction, and a second shoul der on Lhe tubular
menber facing in the opposite direction, together with a setond: ring neans,
which is held between the 30 body and tubul ar menmber intermediate the _
second shoul ders. Mre particularly, the tubular nmenber has a recess into
which the first ring neans may nove upon ngvenent of the body in the one
dlrectlon with respect to the tubular nember so.-as to permit the tubular

menhbei_to then be noved 5in the one direction with respect to the body,
and the body h e S [
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pi.ns extending through t he packer body and into the recess in the body for
engaging the C.rin togg;her with a sleeve rel easably connected about the

body i nt er nedi &het txgtede and: egpeciplly prefexzed: gmbodimentcofon
the body so asthe Jﬁa\feﬂﬁﬁﬁ,y e f gaeohaerahgs wedhs Nssmprised hhe-ingnd

t ted t h t
moved by t he CRBARH NG RCRERHIE PRI 10B Al L emwi#:fé}a% &
one direction wuterr pepitionhowitizihdhe Inecesse oEnthefbodye, ea«phrthmglqamskl ng-

el enent angly 20f°§|k9 ehglb utﬂQeCLgﬁghd%%hpghsgﬁéﬁﬁ sORxte Eﬁﬁ ore; ecﬁhpdy

has gauge surfaces erea t above eeve

radi\a¥l y out watbey PRGkel thedys| ande intor Shectrepess| doy cthgaibpdy for
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connected about the body intermediate the packlng element
and slips and the other shoulder on the body so as to
15 radially confine the pins and thus retain the c-ring in
‘retracted position. . The sleeve has a recess into which
~ the pins are moved by the expanding c¥ring when the sleeve
is moved vertically in the one direction with respect to
the body by movement of the expahding packinq element and |
20 slips in the one'longitudinal direction. The packer body
has gauge~surfaces thereabout above and below the sleeve
which project radially outwardly beyond the sleeve to
- protect the sleeve against inadvertent release of its
N connection to the packer body during reciprocation of the
25 packer within the well bore. The first ring means
comprises another C-ring which is inherently retractable
from an outer position into the recess and the tubular
member when opposite thereto. |

In the illustrated embodiment, the piston means is!arranged

. 30 to. move upwardly in response to the supply of hydraulic

L fluid to its lower end, and the other shoulder of the
packer body faces downwardly to limit the upward movement

of the sleeve. As will be apparent from the description

to follow, however, this arrangement could be reversed in



.connection.to the packer body during reciprocation of the 2% packer Wit his
t he well bore. _ The first ring neans conprises anothér C ring which,
‘is inherently retractable froman outer position into the recess and the
‘t'ubul ar nenber when opposite thereto. In the illustrated enbodi nent, the
pi ston neans is arranged 30 to nove upwardly in response to the supply of

hydraulic-fluid to its |lower end, and the other shoul der of the _packer body
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such t Bat ofnikhe ©deeMesi d serves to set .the packer prior to its-injection
into the annulus.: = Corrosive substances in the 10 well fluid may, if -~ .
unheeded, _cause damage tqQ.the tubing in_and areund. the_produci ng formation.
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‘desirable to inject a corrosion inhibitor fluid into the .
. annulus of the well beneath the packer so that it will
 , circulate downwardly'past the lower end of the tubing and
15 then upWardiy within the tubihg, - Thus, in these_
- embodiments a means iS-provided,for'introducing_inhibitor._'
. fluid from a source at the surface into a fluid chamber
which connects with the cylinder means in order to move the
- piston meahs in its one expanding direction, and a means is
20 provided for releasing the'inhibitor_fluid for flow into
the annulus beneath the packer when the pressure thereof is
raised above that necessary to set the packer. Thus, in
the illustrated and preferred embodiment of the invention, .
- a plug is held within an opening connecting the chamber S/
25 with the annulus beneath the expanded packing element, but
releasable therefrom, in response to raising  of the
_ pressure of inhibitor fluid in the chamber, so as to permit
inhibitor fluid to pass downwardly into the annulus below
the set packer. o '

30 In the illustrated and preferred embodiment of. the
invention, the opening is an annular space, and the plug is
an annular sleeve sealably slidable.within the space, the
plug being held within the opening by'releasabie-shear
means connecting the sleeve to one of the tubular member



the annul us beneath the paéke_r when t he |dr essure thereof is.raised above

t hat necessary to set the packer. = Thus, in the illustrated and preferr'ed,::

enbodi nent of the invention, a plug is held within an opening connecting
the chanber 25 w th the annul us beneath the expanded packi ng el enent, but
rel easabl e therefrom in response to raiging of the pressure of inhibitor
fluid in'the chanber, so as to permt inhibitor fluid to pass downwardly
ifto.gfhe annulus bel ow the set packer. 30 In the dllustrated and
preferted enmbqdj f inv ] : % | 5 FbrEmen| e,
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packer bodys t ceyiteimg t £1ém twitiein atlse dboié hof Hehewpackexrubi ng from wi thin
the bore of the packer. The |ocator seal unit includes valve nmeans which is
nornally held in a position closing the passageway neans so that ,gas t
atnospheric prEseurkogatiome seadt akndl biReludes haalye o MeeR%s WhACH s1i8n
means, wher ebyndid thy hé1tf 14kl pdSitPeheciss Pig alid passageway aeanshso
piston nmeans inits Iovverogosml_on rior to setti ngbdof th? gli%ﬁlfeéet' ;’He
val ve means i rehdticgas, aF AHPRSPRAHET DRFIFUTS B 3% §OR R e Rrtnin a
‘bore in the passegaie neans anddpistonl means, fuhreraiefdmid dnophe well
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includes a closure member which is sealably slidable within
a bore in the passageway means, and is released for
movement to open position, in response to an increase in
15 .1':he inhibitor fluid pressure at one end of the closure
member so as to open the passageway means and thus admit
inhibitor fluid at the higher pressure to the cylinder
means, and means are provided for automatically holding it .
in its open position when moved thereto, thus converting
20 -'the sealing means to static seals, and the bore in the
passag'eway means on the opposite end of the closure m_emher
is connected with the bore of the tubular member, thus in.
e_'f'fect pressure balancing the closure member prior to
_K,/ " raising of the inhibitor fiuid pressure.

25 A preferred ' embodiment of well packer assembly in
accordance with the present invention will now be described
- with reference to the accompanying drawings, in which:

Figs. 1A, 1B, 1C .and 1D are partial side views of the well

packer assembly, partly in vertical section and partly in

30 elevation, with Fig. 1A showing the upper end of the

" assembly, and Figs. 1B, 1C and 1D showing successively

lower portions of the assembly, and wherein the assembly is
shown.



“means, and means are provided for automatically holding it in its open
- position when noved thereto, thus converting.20 the sealing neans to

- static seals, and the bore in the passageway nmeans on the opposite end of

- of the asse

~.the closure nenber is connected with the bore of the tubular menber, thus -
in effect pressure bal ancing the cl osure nenber prior to raising of the -
inhibitor fluid pressure. 25 A pref rred enbodi nent  of  well packer
-.assenbly "in accordance mnth the pre i nvention will now be describe

with referen to_the acc [ , 1C&nd
1D anaY%ﬁ? SPEEQ& ? gg%@ 1nagggﬁﬁ%ktéagﬁ§y h vertlcal'vf
sectlondmmﬂn@aIOquLng3®ntelevaﬁ&dannauh Fig.: 1A show ng the upper end of -

.. the assenbl #ﬁg&d 595 zalﬁnal%ﬂu}el%ﬁk@ngviaagesil ‘t‘_EIeYa|s%\éﬁb199rt|0nS
wherel n the assenbly i % gacklng
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e upp end o e asse an h I :
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packer, iR response t nhi bi t or fI Id domm y through
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~and updﬁn¥5mk?|ﬁgp6¥tPﬁewﬁ8@ o §g égﬁﬁéﬁh Hg g@% ?%gk%?m?ﬁeﬁpacker
in ordebemeathlEHeepahklngbeﬂ&mememb@m&(ﬁlARSi|cal nmovement : o
Co Fig. 3 is a 51m11ar v1ew of the assembly, interrupted

intermediate its upper and lower ends, -and upon lowering of
the'iocator seal unit'following'setting of the packer, in
order to release the tubula1 member for vertical movement
" with respect to the packer body,
_ "Fig. 4-is another view similar to the Flg. 3, but
wherein the pressure of inhibitor fluid supplied to a
chamber between'the-tubular'member and packer body has been
raised in order_to-pump out a plug in the chamber and thus
permit inhibitor fluid to be circulated therethrough and
downwardly within the annulus of the well beneath the set
packer; . _ '
Fig. 5 is a croés sectional view of the assembly, as _ o
seen along broken lines 5-5 of Fig. 1A; '
Fig. 6 is a cross sectional view of. the assembly, as
seen along broken lines 6-6 of Fig. 2A; '
Figs. 7A and 7B are cross sectional- views of the
assembly, as seen along broken lines 7A~7A and 7B-7B,
respectively, of Figs. 1B and 2B; and '
Figs. 8A and 8B are cross sectional views of the
assembly, as seen along broken lines 8A-8A and 8B-8B of .~ :
Figs. 1B and 3, respectlvely. _ . . -
With refereénce now to the details of the above -
described drawings, the overall the well packer assembly,
‘which is indicated in its entirety by reference character.



wi t'h respect to the packer body, Fig. 4 is another viewsinilar to the Fig. .
3, but wherein the pressure of inhibitor fluid supplied to a chanber N
bet ween t he. tubul ar nmenmber -and packer body has been raised in order to punp
out a plug in the chanber and thus pernit inhibitor fluid to be circul ated
t her et hrough and downwardly within the annulus of the well beneath the set
packer; Fig. 5 is a cross sectional viemQ% the assenbly, as seen al ong
brokﬁg{llnes 5-5 of Fig. 1A, Fig. 6 is a cross secti-onal view of the
assendly, as,seep_a bgak g eF A a

Cross secti on@ﬂ ?/lse\%vgggf’ {tﬁ %nlg%% % }saoéskeée#\ zf Eﬁ%k%ﬁpﬁ %egcﬁt%? and
7B=7B, respend val JocgftoR gﬁeallBuahtl 28: conhadied: BA Padts®Pfira wedds

sect i onal V'%u?& tahﬂ aéﬁ%@hhingassé%ab%m&ui%@é(ﬁn drid'e¢e§8a8ArARd 8B- 8B
of Figs. 1B and 3 ectivel th reference now to ghe detail's Of the

above~ descrlﬁﬁﬂﬁ?ﬁEi t?ﬁep%ﬁﬁ?ﬁantﬂEdﬁélF°p%8W§F Lhecpprfer, mith it
i ndi cat ed i nintcs EMélwely bypreehisr, emtd cthareactstiown 20, Figssh@snahd 2C,

conprise a 2@‘%2«?&411 hﬁe %yﬁgnggscrl bed and a | ocator seal unit 22

‘connected a g~ and extending seal abl y through and
rel easably connedihgl lecaherpsesiadsr umitbrdempraseswer tuta s keemberh 2|4t

into the welyniaf e, famafél tRPe888MAL RtE & pe%Beerad Z%Cfd?yc&%@% Fon

icasing 23. The | ocator seal  unit co ri ses a f{ubul ar
femal e t hr edd Hie i }Weh #Rd B 3% YRPeERAEELPBNOf othReWEddetubidger and
.upper porti emalef ﬁﬂneaméloﬁLiksmnoweﬂ enﬂezshreadeoﬁnectsohowerthedug@e&or

connection g 4 he: upPRL, E0Ah, 0k RohOBRT R Wed] Purli}y “Elde RIS (38Ses

broken I|nes
o/ of Fig. 1D). The packer 21, on the other hand, includes a

packer body 27 having a bore 28 through which the tubular
member extends and to which the tubular member is releasably
connected in a manner to be described in detail to.follow.

Wiper rings 29A and packing 29B are carried about the
- tubular member for sealably engaging the bore of the'packer
‘body, the packing closing off the well bore when the packer
is set. ' '

As is conventionai in permanent type packers,'a-packing
element 30 and slips 31 are carried about a reduced diameter
portlon 32 of the packer body in the normally contracted
positions of Flgs. 1B and 1C as the packer is lower into the

. well bore. More particularly, packing element 30 is _
: \J_ disposed Vertieally‘intermediate upper and lower expander
rings 33 having conically shaped outer surfaces over which

the upper and lower slips 3lare slidable.

The packing element and slips are arranged vertically
between a'doﬁnwardly facing limit shoulder on. the packer
body above the reduced diameter portioh 32 thereof and an
upwardly facing_limit shoulder on the upper end of an

_ annular piston 35 movable vertically within an annuler
¢ cylinder 36 formed in the packer body beneath the packing
element and slips. As the piston moves upwardly relative to
the cylinder, the slips are forced outwardly toward the well
bore and the packing element 30 is squeezed between the



-~ of Fig. 1D). The packer 21, on the other hand, ingludes a packer body 27

~ having a bore 28 through mhlch the tubul ar menber extends and to whi'ch the
~tubul ar menber. is releasably connected in a manner to be described in

detail to follom1 W per  ri-ngs 29A and packing 29B are carried about the
‘tubul ar menber for. seal ably engagi ng the bore of  the packer body, the

packi ng cI05|ng of f -the mell_bore_mh thhe packer is set. As is o
.conventional in permanent. type packer a packing element. 30 and slips 8L °

- are carrjed about.a reduced dianpter portion 32 of the acker body . in the. _'
- normal | B oﬂ??acféﬂgﬁo Q|§ﬁ§ eF?ﬁg €ip 8fd*S W&s%ﬁ1 I kefB |§Xﬁomer -
~into.theCwell bore. More particularly, packing element 30 S dlsposed_ .
Shaped opt ermutT e de e e P A e WS 0T Gabl &,

shaped ter surfaces over which
~ The pac?fﬁ'ﬁe’éFeﬁBﬂt s3ipsq| |ap§°oﬂ’3é Ja??'anﬁb’élgv%VtFéaFP-9db9F‘\/\Eé-ﬁ alRﬂmhwardl y
~ facing émdm tenglaqulsdeufe@m Glge awker th@d)lre'iﬁ(b/éa t heamedegedh £i apBt er

 porti d a i shoul der h end

e an” IRaek &P Bl 300 APRAS ehBChARK s pl lntthan S and 1155 | PRer 56

- forned ¢xp4¢1@e®aploa1tbmiy be®bet. Ip:tdfres\oae:kolfg wekhefluddd shi pfh.e As the :
pi ston amy@ﬁuypweqlety \Aflfenﬁ a%aefﬁe&o &Ja%scyéﬁ istfnhea%d@gals Sfoésed o

outwardly toward th ore an he pac ‘queezed

bet weerthHe as ienﬁxﬁén&%“%qrRE??%P%%I“%hblba§h6rCx%#%ﬂﬂnwﬂ$nl¢$gs 2B
and 2C. tlﬁmthelml Eﬂ@ildl;DVﬂSeUp\&%kdhhj tel it Ja ki€ sRApls Nerfl BN, and

slips, body | carried on its upper end engages teeth 38 abdut
t he re&ﬂ% %€¥%?£%$ Pﬂ81§é8ﬁer body -so as to lock the packing el ement-

" and sI|p3|rWhe lower end of a conduit 40 extendlng downwardly . W/
| along the well tublng from the surface at the upper end of
the well connects with the upper end of a passageway 41
- formed within a'fitting installed'in'thg enlarged. upper
portion of the tubular_mémber of the locator seal unit. The
lower end of the passageway is enlarged to provide a
cylinder 42 in which a closure member 43 is sealably
~slidable between positions controlling flow. from the
passageway 41 into a passageway 44 connecting the cylinder
with the upper énd of another conduit 45 (see Fig. 5) which'
extends downwardly along the side of the tubular member of
the locator seal unit. . _ . : - f
The lowér end of the external conduit 45'connects with T E
‘the lower end of another.fitting 46 mounted in the tubular N
member of the locator seal unit and having a bore
therethrough adapted to be opened and closed by means'pf
check valves 47. 'The'upper end of the bore opens to an
annular passageway 48 formad between inner and outer tubular
portions 24A and 24B of the tubular member and extending
downwardly through the, tubular member and the packer
- thereabout. The lower end of the annular passaﬁeway.48
connects with an annular space providing a chamber 50
betweén the tubular member and bore of the packer body, and
an annular passageway 51 is formed betWeenVinner and outer R
tubular pdrtions 27A and 27B of the packer body to connect



expanded position. The pressure of well fluid in the annulus about the
packer urges.the piston dowmwardly so that as long as fluid pressure :
within the cylinder is less than well fluid, the packing elenent and slips -
remain in their contracted position. The |lower end of a conduit 40 ' '
ext endi ng downwardly along the well tubing fromthe surface at the upper
end . of ‘the well connects with the upper enb[of a passageway 41 -forned
wi‘t hith"a fitting installed in.the enlarged upper portion of the tubul ar
nenber™ of t lkbe cumar S@avithi the Tbeelrowsd erfi tHe tdenypbssagehandée s ?Gm
enl arged to jpf QWi Gl d ' ' | a closure nenber 43 is sealably
shi -dagl e 'betl\al/eg)#l%g’sﬁ;%@%m%}t%ﬁ%%g%%gwf'rom t he passageway 41 into a
passageway 44 cofffedthhEsRmlyi hfetowerrd Hatgpddre arril bfbare: hapwaoddui t
45 (see Fi gmoveméitc b foXHN G S Vied Ghey/s £d 6@ E#moﬁé d8r Ohot8eshelY! Bins
menber of t? | ocat or, seal Hnlt. The | oper end of {he external condult 45
connects W 2 (FPNTR LN 808 UBRATHhe?E | PEi A ePHBEAR &0 FRSe1PDBE| ar
menber of thgbhdaatwpnhidnlﬂﬁtthamp&mwéngbedpobelbhethéhbeugh%?aﬁnﬁ%?g()
be opened aRg cl i DEGS h | ves. 47, The Lpp n t he
bor ep_bpens ?g‘anqgﬁgau%lr, _pas’sagéagy%gfé }ég'ror?pq%eber?%mbegn&ei %%er%aﬁ'&so&p@rer
t ubul ar por FiLBR€2 PRSI TUB a8 shewpudi Fidrehder thed raasagsivay sioandar dl y
tErough lthecyttﬁlbdle@r 3rse4t38aqrovar1duét fm:p@@k@rméxhsxaﬁabeat £i11be b_@i\gﬁr gad f
t he annul ar _passagewa connects_with _an annul ar, spagce providing. a .
chanber 50 %g‘&“v\égﬁefﬁé tplﬁﬁﬁ%r%n%‘ér{gﬁg Eg’ree %’fs‘i‘?fg ggcﬂ'ér 9 EEd BW. an
-annul ar pasuagéwéﬁuiﬂiintorﬁﬁ¢linwennpbsdeﬁamuh¢mthattwmdé@aﬁf&?@ons
27A and 27 : Qﬁﬁﬁe dy nect the Lt h.the | ower
end \a¥ theagg%ﬂ%gs cy |n%%?BEGr%ﬁw%gﬁcﬁgpfgfékhB $§§%$§%%2§821%10ns.
o : However, upon lowering the packer to the desired level in

the well bore, inhibitor fluid is'injected'downwardly
through the conduit 40" at sufficiently high pressure to open
 the closure member 43 as well as the balls 47 and thus enter
the Cylinder.Bé in order to shear pins 52 and move the
piston 35 upwérdly in order to set the packer.

As shown in Figs. 1A and 2a, the closure member 43
carries seal rings thereabout for sealably Sliding within
the bore 42 as well as a lower continﬁation of the bore

- beneath the fitting. The closure member is initially
retained in its upper, closed position, as shown in Fig. 1A,
by a shear pin 50 wherein its upper seal ring is above the

W intersection of passageway 44 with'the bore 42. However,
upon shearing of the pin, the preésure of the inhibitor
fluid above the closure element forces it downwardly to the
position shown in Fig. 2A, wherein the upper seal ring about
the closure member is below the entry to the passageway 44,
thus permitting inhibitor fluid to flow freely into the
passageway and thus ultimately into the cylinder 36. Upon
opening of the closure element, the operator sees an '
immediate drop in pressure of the inhibitor fluid and thus
knows that the valve has been cpened to permit inhibitor
fluid to flow downwardly into the cylinder for the setting
piston.



‘As the assenmbly is lowered into the well bore, upward novenent of the

. piston is resisted by one or nore shear pins 52 connecting the upper end of
‘the piston to the inner tubular portion of -the packer body bel ow t he body
lock riong 37. In addition, with the closure menber 43.in:its upper ¢l osed

'3;p05|t|on as shown'in Fig 1A the passageways and cyllnder 36 bel ow t he

. passageway. an

closure nmenber are filled wth gas at mospheri'c pressure, so that the ) _
. piston 35 is forced by well fluid into“Tts | ower position so that'the. =“& 3

packi ng el empgg, %ﬁkﬁ@sn{eﬂm@rn L8 WhidnaGaud ) edoBRalt 1 gns; Hovever =
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timately into the ¢ nder of the -

- cl osur ebefkipat of th'eeoﬁéoa%e setemgpati fediat dter cﬂPWIh prePRAr® of the\w/
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the closure element is locked in 1ts_lower_positlon.: '
The lower end_bf.the bore 42'connects'with a port 53
leading to the bore through the tubular member, and
additional seal rlngs are carlled about the lower portlon of
-the closure member_for sealably ngaglng_the bore 42 below
its intersection with passageway 44 and thus preventihg
Communication between passageway 44'andlthe'bore of the
tubular member. With inhibitor fluid disposed within the
conduit 40 and passageway 41, the closure element . is :
‘essentially hydrostatically balanced, and thus will remain ‘
in its closed position until the pressure of thé'inhibiubr N\
fluid is raised sufficiently to shear pin 50.. _ _
| As shown in Fig. 1A, the balls 47 are urged by springs
54 agalnst seats in the flttlng 1nstalled in the tubular.
member. When inhibitor fluid is raised to a pressure to
open the closure member 43, and thus enter the fitting, it
urges the balls upwardly against the force of the springs so
as to permit inhibitor fluid to flow therepast into the
annular passageway 48. The balls will of .course return to
their lower closed position, in the event the pressure of
inhibitor fluid is lowered below a cerﬁainllevel and thus
prevent back flow from the well into the inhibitor injection
fluid line.



12. The closure nmenber is automatically locked in its | ower, open position
by . neans of .a Gring 51 which is carried wthin the annul ar space about the
bore 42 to surround the closure menber, when the closure nenber is init s
upper, closed position, but which is |nherently contractabl e for novenent
into an annul ar groove 52 forned about the closure el enent’ when the closure
is lowered to its closed position, as show in Fig. 2A. Thus, when
di‘spesed within the groove, the Cring 51 lPans across the adjacent

surfa®s of the closure el enent and bore 42 in the f|tt|n SO as toﬁgreventl

the closure menbdef rghwiRT njempfar &fy thockerRter eRalcl L8l BRéft 43
Ib n l't“s4gown g@{ahiefsetn dSFhira £a K@emxeme wEeth teagedtram ruhbi/\hpgcwetﬁhlbyl t he
ores- an us. ar| - e are static when t cl osure
el enent is M6&B& 9 'Iroqu gésfiﬁs&? eé} %‘V\%‘?neﬁ& of SRHE BT egﬂ
cognegés Wi tslepaqaﬁl:lorﬁ?abémdeng tthe t hebbdpe trienegsh ahd thdsdy apfm;rhj:er
and additio h ab h f

n% k%%f‘ M @i&f@ﬁiéfﬁ%hex‘?gé £ ‘flhge s s RduPNi R rige:

closure ne sea engadl ng ore wits Int ersect I on
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the conduit 4 ssageway, 41, e.closure ele I S_ess
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the pressurshohhﬂmr|aﬂnﬁhe(iOWémuehdsofaasednsuiarcgenpwy EG'QM&ﬁquGQSO .

‘As shown i ngfEig 1'3&:3%619% Ag c?fetl‘rléng%jc}?é(rsﬂéé gs 54 against seats in
er '

the fitting |nsta I'e ular nhlbltor fluid is

raised to a pres§@@eQN§kﬁﬁHﬁQhbsCF6§GF8nﬁéNb@Wt¥?IQ%%i?*Eén%%?%? £rem
fithing, iteuedgpditadnlés wayarday, aoenss veeafivee of ibe Spwapgiyso as

-to perm t Iggh E%%Ee%'%&lfﬁiéﬂ ‘¥t£§§§§”“¥ ﬁiﬁg é?ewhich extend through
“holes 64 in the packer body into the groové. The_pihs are
surrounded by a sleeve 65 which surrounds the packer body _
'vértically intermediate the upper slip 31 and a.downWardly '
fac1ng shoulder 66 about the packer body so as to hold the
pins inwardly and thus hold the ring 60 contracted. The
‘sleeve 65 is held in the position of Fig. 1B by means of one
or more shear pins 67 connecting it to the packer body.
Gauge rings 90 and 91 (Fig. 1C) above and below the sleeve
have outer diameters greater than that of the sleeve to
prevent it from being prematurely released as the paéker is
lowered into the well bore. L
However, when  the plston 35 is moved upwardly to

ax1ally load the packing element and slips, the upper slip
31 is forced upwardly against the lower end of the sleeve 65
so as to shear the pin 67, and thus move a shoulder 6n.the
sleeve upwardly into engagement with the shoulder 66 on the
packer body. A groove 68 is formed about the inner diameter
of the sleeve 65 for digposal opposite the pins 63, as it is
moved upwardly whereby the inherent tendency of the C-ring
‘ 60 to expand will push the pins outwardly into the groove -

'68. The C-ring thus moves outwardly from under the shoulder

61 and into recess 62 to release the locator seal unit for

movement downwardly with respect to the packef-body,_or, of



~annul ar passageway 48. = The ball's will of course return to their lower
cl osed. position, in the event the pressure of inhibitor fluidis |owered
_below a certain | evel. and thus prevent. back flow fromthe well into the
i'nhibitor -injection fluid line.  The tubular menber of the |ocator seal
unit is held against downward novenent with respect to the packer by neans
-of a CGring 60 disposed between and spanning the separation between the .
tubul ar nember and body of " the packer iH-Mre particularly, the Cring ugf
~ shown in Fig. 1A to be disposed vertjcally between downwardly facing o
shoul deFO¥ASGt" CRBVEFFSLYondt8r BeTRbhic&dediRHEERY PO ofP of'oVRe outer -
portionupbatdeytwbthatebpayt &odthe wubarldy membery. shoul der at the |ower - <
end of an a . e [eCgss: r e of, t he, packer:
body. The G Tinoruiiie mRpesr 13° pedd Bdhdl Ubnditf R Enehe WERRET L o
Fig. 1A&espectstoethenaidker t Bodviwkirdimearut efcangtpesi G-oring Mans of
pi ns 63,yu¢ i £X4£8F80588088RwEBheEheA tubiNg RRGIRSr Kl BEE® dhecgéoove.
The pins are surrounded by g sl eeve 65 I ch surraqunds the packer body
verti caB?ISRehtRPARILEL @ ERSIHRR P pPar sRBaZxatdnReWesctRRMshoul der
66 aboMoté\eppaeKeh;h&ﬂy,SOtm te riiamgd 'u}nei-p_i msisjpwailyeaﬁdﬁ?hh@ hol dbt he
ring 6 t . T _ i i e position of Fig. 1B by
reans oFURREY Efeind EnSLIAKE 23 abelT R PhSd Flindted pbibign alge
ri ngs 9uE ablde Otubpilgr wrembeaw\andnd. downwanddys| Sacindashovlider ditaneters
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rel-eased as the packer is lNowered into the well bore. However, when the
pi st on 935 the RAkRE eIty to axially | oad the packing el enent and slips;
t he upper slAp Bllustiateadbypericdnpaagaidistot eidenerneaddos,t ipos eeveds

release of C-ring 60 from its holding position, and the.

T3

subsequent downward movément of:thé inner tubular member
with respect to the packer, the inherently contractable
C-ring 70 will move radially inwardly into a groove 73
formed about the tubular member above its shoulder 71. More
particularly, the groove 73 is of such depth to permit the
C-ring 70 to contract inwardly of the inner diameter of the
bore of the packer body and thus permit the tubular member
to be moved upwardly'with respect to the packer body, as can
be seen from a-cdmparispn of Figs. 3 and 4. With each of
the C-rings 60 and 70 thus released from their holding
positions, the tubular member is free to move vertically,in T
either direction with respect. to the packer body, and thus bt
expand and contract due to pressure changes in the well
bore, and permit the well tubing to be removed from the well
bore if desired. ' _

The tubular member of the locator seal unit has ‘an
enlarged diameter portion having 'a downwardly facing
shoulder 75 thereon adapted to seat upon an upwardly facing
shoulder 76 about the upper end of the'packer body, and-
thereby limit downward movement: of the. locator seal unit
with respect to the packer. As shown in Fig. 3, the
shoulders are so spaced'apart to permit the tubular member
to be moved a distance necessary to dispose groove 73
opposite the seal ring 70 in order to release same. When:




so as to shear, the pin 67, and thus nmove a shoul der on the sleeve upwardly
into engagenent with the shoul der 66 on the packer. body. A groove 68 is
formed about the inner dianmeter of the sleeve 65 for disposal opposite the
‘pins 63, as it is noved upwardly whereby the i nherent tendency of the
Cring 60 to expand will push the pins out ly into the groove 68. The
C-ring thus noves outwardly from under the oul der 61 and into recess 62
to rel ease the locator seal unit for novenent downwardly with respect to
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facing shoulget.at the upper end of a groove 72 formed about the inner

di aneter of the packer. body. As illustrated hy a c ari son of Fi 2B and

.3, upon rel-ease Ehavwy B’O Figmei 1P mof dfRY ﬁasﬁ’ﬁ? 3Rd3Ph &N uent

.downwar d oy @aﬂhgofbéﬁeeemneﬁetmbwéar et w;éhpaekpecuoddy tdwed pabker

the inherent ractabl e 7 I

groove 73 f8f”¥r§’ raatol(ﬂﬂ et ?gbg'lb tuQ’r‘fil)fer a ovee#?g{:ghgél dlw é(mk/b&9 :
particularl yhambergrs&)v@n?l? ans arfnlshm rlayg BQ oiperedeasaly rehgingdt dn
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of the Cripgagrf@aartbolt tthes imeasesdfoeterhaiambebttsngf the plug for
closlng off the opening as long as the plug is held therein
by the Shear pin 81. This of course maintains the lower
annular space or chamber 50 closed so as to confine
inhibitor fluid'for passage upwardly througﬁ the passageway
51 into the cylinder 36. ' ' |
. However, following setting of the packer, the pressure-
of the inhibitor fluid may be raised suff1c1ently to shear
the ring 81 and thus force the plug 80 out of the open*ng SO
_as to permit inhibitor fluid in chamber 50 to pass
downwardly into the annulus of the well bore below the set
_ packer. As shown in Fig. 4, when released from the tubular
':\/" member, the plug is adapted to be caught upon an upwardly
facing shoulder 84 on the upward end of the well tubing
connected to the lower end of the tubular member. More
particularly, the outer diameter of the plug is smaller than
the bore through the packer body so as to permit the plug
and thus the well tubing to be pulled upwardly through the

packer.- .
Rev1ew1ng now the overall operatlon of the above.
<« +  described equlpment, the packer is initially releasably

‘connected to the 1ocator seal unit in such a manner as to
prevent ifs_ inadvertent felease therefrom prior to
initiation of the setting of the packer.. Thus, as the
assembly is run into the well bore, the C-ring 60 prevents



positions, the tubular menber i free to move vertically in either |

~direct
to pre
I enove
‘seal u
‘'shoul d

about the-upper end of the packer bo

-of the

ilon with respect to the packer body, and thus expand and contract due

ssure changes in the well bore, and pernit the well tubing to be-
d fromthe well bore if desired. The tubular nenber of the |ocator
nit has an enlarged di ameter portion having a downwardly. facing

er 75.thereon adapted to seat g§9n an upwardly facing shoul der

76,
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course nualn annu space or

cl osed meressheagorsine piihiggnnect | the fsireegmssﬁge Iupwit sl yomerough theu

- passag

%M@&éﬂoﬁnteoth%(%ﬂrﬁdEBIQGC—rlng in the inner positions,
such pin is protected agalnst Lnadvertent shearing by means
of the gauge rings 90 and 91 on the packer body above and

“below the sleeve.’

During lowerlng_of the packer into the well bore, the
afmospheric pressure within the cylinder 36 -and the '
passageways upstream Qf it and beneath the closure member 43

prevent inadvertent setting of the paCker in that it enables.

well fluid to malntaln the plston 35 1n its lower seated
position, as shown in Fig. 1C. 1In order to set the packer,
the pressure of 1nh1b1tor Iluld is increased sufficiently to

force closure member 43 downwardly to its lower, locked

position, as shown in Fig. 2A, in which it cohn_ects

passageway 41 with passageway 44. Prior to raising preSSure'

of the inhibitor fluid for.this-purpose,'the closure member
is maintained in its.closed position not only by the sheer.
pin 50, but also by virtue of the fact that it is’
essentially pressure balanced with respect to hydrostatic
pressure of the fluid in the well tubing'. and in the
1nh1b1tor fluid conduit .40.- ' |
Upon opening of the closure member, inhibitor fluid
continues to flow downwardly into the fitting in which the
ball valves 47 are elosed, thus forcing the valves to open -
positions to permit pressurized inhibitor fluid to continue
to flow downwardly through the annular passageway 48 and
into the space 50, and then upwardly into cylinder 36

E

and thereby limt downward novgg@nt“
locator seal _unit with respect to the packer. -As shown in Fig

]
L

ére is an |



However, follow ng setting of. the packer "t he pressure of the inhibitor
fluid may be raised sufficiently to shear the ring 81 and thus force the
plug 80 out of the opening so as to permt inhibitor fluid in chanmber 50 to
pass downwardly into the annulus of the well bore below the set packer. As
shown in Fig. 4, when released fromthe tubular nenber, the plug is adapted
to be .caught upon an upwardly facing shouh r 84 .on the upward end of the
wel | #ubing connected to the lower end of ‘the tubufar.- menber. More
partrcularl out.er dr ter Bf t he pIu i s, small { han_the bore

t hrough t he®p 3@?@? mHFqﬁﬁ¥ L@FaﬁﬂffhﬁéePheymBPBhtGERng
t o be: puIIedhepwamﬂbypMn%Bxﬂaﬁdewﬁmﬂmme Eﬁyreulmgfmﬁmﬂtbeee%&ﬁ@Iabove

t h K
Dot oty *EBR B ANE A5oRbLECL IRy, LRT MBRE b o hILALEE! e
prevent itssekidngr odntthe| packer hebutr aotprsufficiently ahigh ¢b tshear
setting of the eﬁe.kem, J&ruehaestheecg,%%@@y ¥% 4 Scéx‘u‘i‘;ﬁﬁk%é‘ we Weldy I

t he C—rrng 8 reveg %F% packer from novi ng upwardly mnt respect to
the wel | Fﬁ8n9a§ g RECEEReSfitsd N QReHAE WL event it is forced through
an obstr uct i on i Ast kbhewaldttinie. pistoni B8 fowesr upﬁ«h&&ﬁ-yr,l ng Wedhgstobhe
packer agai ve th respect t the ator seal upit, if,
for exanplegé%tq§%$§§%§%§g n§eF8W%uﬁ" Rie ﬁh§%§¥ﬂ§PT$ﬁ%ﬁ§ﬁn%n
obst ruct i onthemt betwelen LHdrse. UPMSﬁzndindndstberrﬂ@weat windh qff | slteeve 65.
assenbl i es @h;5hpg eeaeeal sh¥l®s the PIMEET b Pedrl PAKEL 14O E NES be

| ocator seal unit is independent, of the strength of a shear pin connecting

the two. AF?hEﬁ@h"bﬁB GPerrBPé’ksll‘r‘@arelﬁ“}?é‘tGP%rﬁ?e‘fﬁs tvfretzslf dee soniders
| oWer—posi toﬁnthéOSuaewr enbabescswomdet teee, 1 TUINoWINS] twitidh Sorbimhedi s

;protected a@S'Q%& g%gk E %%%a5£% J%/fn¥¥her axially compresses the
' packing element and slips to fully set the packer. During
raising of the sleeve 65, the groove 68 is moved opposite
the pins 62 to permit them to move outwardly, and thus'free
‘the inherently expandable C-ring 60 for movement into the
groove 63, thereby releasing the tubular member'fOr downward
movement with'respect to the packer body. Since ring 70 is
holding the tubular member down with respect to the packer
‘body, it absorbs the upward load due to the hydraulic force
on the upwardly moving piston 35, and thus permits ring'60
to freely moVe outwardly into recess as the pins are
retracted. '

If the packing element and slips set before movement of
the recess opposite pins 63, or before the shoulder of"
sleeve 65 engages shoulder 66, the force of hydraulic fluid
on the piston will cause the packer body to move dbwnwardly
with respect to the tubular member, thus accomplishing the
same result. In the meantime, the upper holding ring 70 is
still in place to prevent the locator seal unit from being
pulled upwardly out of the packer and thus prevent the-
packer from being blown off the lower end of the locator
‘seal unit. . '

Follow1ng settlng of the packer, it may be tested by
the injection of test fluid into the annulus above it. This
will stretch the well tubing due to a reverse ballooning



of the gauge ri ngs 90 and 91 on t he packer body ahove, and bel ow.the sl eeves
During | oweri ng of the packer into the well bore, the at rmospheri c pressure'
within the cylinder 36 and the passageways upstreamof it and beneath the'

- cl osure nenber 43 prevent i nadvertent setting of the packer in that it

enables well fluid to faintain the: pi stolfZ85 in its |lower seated position,
as shown in Fig. 1C. In order to set the packer, the pressure of inhi bltor_ _
fluid is increased sufficiently to force closure nenber 43 downwardly t& o

e ehont St ARE ) by, VIR opReblOpead 'l 4B ERak 7E0RE°C1 T
i nhi bi t.or shauld€nr 76h| s puxpopreviusiyosdescrnibed; ithisai downwerdin its -
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fact that jt is essentiall )t‘/PéPr essure bal anced

res egi drostatlc
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- condui 5. 4@Gontettylsae: ng—eﬁnghao:,l othus - rmamsinqlhthet @-rfing dfﬁﬁﬁtl nues

to flowd |l | v cl osed,
hus oo hoelid Bl° b thBEeb) HLE (g T osatRn BRal ufiF, i Uor”
fluid to domiverticalk Imvemm\/amwim:o@immgmmim pespegtvkge 48 and
~into the PHFed: padikst hen upwardly into cylinder 36 beneat h pi ston 35.
- This pressure is SUffICI entIy high to shear the pin 52 and overcone the
wel | fluid pressure above the piston to nove it upwardly in order to

initiate @t thdist time)f thBcoperkesr mulmaiorwﬂﬁdsiwpwsbhge f1p 6hear the
et i 88 opie PhIBAESF R ThaR 40 it cHE, <bBaE i, Fhd "BRuFRC To
set the p&ﬂdqag thieepdng 8Adouti@f the anmilar epaseedy nge lower end W/
' of the chamber 50. The operator ‘would then note a drastlc
drop in pressure of the inhibitor f1u1_d as the plug moves '
out of the spacé,' thereby indicating that inhibitor fluid
- 15 is circulating downwardly about th_e' tubing below the _.se_t'
packer. - i



t hem between its upper end and the l.ower end of sl'eeve 65. This of course
shears the pins 67 to permt the sleeve to be raised with the packing

el enent and slips until the shoul der of the sl eeve engages shoul der 66,

foll owi ng which continued upward novenent of the piston further axially
conpresses the packing el ement and slips to fully set the packer. During
rai sing.of the sleeve 65, the groove 68 is mpMed opposite the pins 62 to-
perm _themto nove_outwardly, and thus free the inherently expandable -
C-ring 60 for novefdA&MSnto the groove 63, thereby rel easing the tubul ar
menber for downward myvenent th respect, to the acker body. Since ring 70
i s“hol ding the tudula H&ﬁgeﬁxﬁa%ﬁ' %gFW%~%9c?°? TiR& Backer body, it -
absorbstrmaupmard | oa@ qrescker t hdapyddadiol b dtawenedt hotopwarddyl noereg
pi ston 35, agfg gHglggrn$#s'ring 60 to freely nove outwardly into recess as
the pins are retracte t he packi ng el enment and slips set before

nmovenent of the recessd3opesy taing sdhore Yegwekh¥audlhoul der of sleeve

65 engages shoul der 66a tﬁ&w‘ﬁfc eepa‘méw@raﬁmlﬂ{welaﬁﬁléaeaab&korahw body
cause the pa ker g¥ q nov.e Wt h Eeﬁ% tQ the‘aﬂghﬁﬁﬁ% a
nmenber, thus SngﬁH O &gt%ﬂ}ﬁﬁi %k I?Pp?ﬂlfﬁ Y et ¥e S an
holdlng ri nginOnosnatlillyl doniptacierd opps eveon bdhethecbbdly seallaweited rimto
bei ng pull ed, y?mgkghybggg of the packer and thus prevent the packer from

being blown o | ower ‘end of the |ocator seal unit. Follow ng setting
of the packer, it may Beanssthar xR ing ebbeoRaskingselamant iHnd §hips

annul-us aboventb. eEG'a%eWe'n't iral ahd Ree 1Bl bok e bl Rg 1dWe nigo c’iflﬁ&i@iﬁ&neans
baIIoonlng - ef n us.| mer the | ocator seal to s
shoukder 6. in° thE Dol GeRf y BHELER BERNS < HFhar A HObRoAt BHA HEhe
| ocat or seal cybihdei| heantsorimi icsa |Jongitudinal direction w1th respect to
o the body for moving one of said shoulders toward the other
" in response to the supply of hydraulic pressure-to said
pistdn means, and _ . |
' means for .autOMatically locking the packing
element and slips in expanded position, and o
| a locator seal unit including
a tubular mecwmber connectablc'as part of a well
‘tubing and extending secalably within the bore of the packér
bédy, _ | _ .
| means conhecting the packer body to the tubular
_ member for lowering the packer with the locator scal unit
“ into the well bore, and '
| _ means for lelcaalng the connection of the packer
body to the tubular member in response to setting of the
packer and subsequeni lowering of the locator seal unit.
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-di spose’ .groove or recess 73 Opposite the inherently 5 contract abl e
C-ring. 70, thus releasing the C-ring from hol di ng position, and thereby
freeing the locator seal unit for vertical novenent in either direction
with respect to the set. packer. At this tinme, the operator woul d continue
“to pressure up on 10 -the-inhibitor fluid so as to shear the pin 81 and
thus fiorce the plug 80 out of the annular space in the |ower end of the

- chanber 50. The operator would then A@Pe a drastic drop in pressure of he
inhibitor fluid as the plug nmoves out of the space, thereby |nd|cat|ng h

i nhi bitor flé&rd 180 ASSEMEY AF n‘@h‘do&hé\/ﬁﬁﬁﬁiﬁraﬂéﬁﬁl% iputimel ow t he

~ set packBérein Clainms 1. A well packer assenbly, conprising a packer

adapted to be loweped in bore and ing havin bor e
her et hrough. & paih: ST LSTAE MRPLT SaReErFod hddnd, Rplo g e
| ongi t uBdekery bodiyeransdli tinleu dap o siembicy faezﬁxtgstsmveeeetam mtmmml Iy

contracisﬁgpeﬁaiham éirEEQl%’xd)hl't‘h | QI RL 188 Cbﬁé]eaﬂ@éxkeioorsnaﬂeans for
- expandi ng the paCthg el enent and sl ips into engagenent the well bore-

incl udi ng cyl i ndeFPReRfENE, fofe JRASETY kD %%%}%ﬁ?ﬁ BeRBEbl e
Wi thin fée eplicaddngeehs’ mmmud ongahediteal peimeet isaidv tbakapect to the

body faor Lng o of s ouL ers_toward .the qther in $En to the
“supply o‘f>@ydrg0 ?’c poe‘"éé;%rjé g SPB Wg;ﬁ r%émr?s&%%a‘a %SP
aut omatwibh| yespecki tg the btp@mku hy olespomseartp smmoementeroﬁars@eeﬂ - -
: pos't'QElsQGH AehRSALG §§ﬂa BHE! 1digiUdidithal direction to expand

the packer,_and then permlt said tubular member to be moved

in said one longltudlnal direction with respect to the o/
packer body, in response to movement of sald tubular member |
in said opp051te dlrectlon. ' ' '

3. An aseembly of the character defined in claim 2,
. wherein _ _ '
said holding means includes |
first means holding said packer body against
movement in the opposite longitudinal direction with respect
to the tubular member, and ' '

_ second means holding said packer body against
movement in said one longitudinal direction with respect to
the tubular. member,'and '

said relea51ng means includes
| means for relea51ng said second holdlng means in
response to movement of said plston means in said one
longitudinal direction to expand the assembly, ahd
means for releasing said first holding means in
‘response to movement of said tubular member in said opposite
longitudinal direction with respect to said body.

* € L M S *



a tubul'ar nenber connectable as part of a well tubing and extending

scal ably wi Lhin the bore of the packer body, nmeans connecting the packer
body to the tubul ar nenmber for |owering the packer with the |ocator scal
unit 'into the well bore, and neans for rel easing the connection of the
packer body to the tubular nenber in response to setting of the packer and
subsequent |owering of the |ocator seaF%‘nit. 20 2.  An assenbly of the.
.char g¢ter defined in claim1, wherein € connecting neans conpri ses- neans
holdﬁh@ sai d packer body and tubul ar menber agai nst. novenent in either

| ongi tudi nal direéii odnvashembigeof theosbazpstesr defidethd meanylyegein

releasing said packer LaﬁhU@%SQBﬁaidﬁ% meh@as ceapriseol ding means to
permt 'said tubul ar nenber, to | onqi tud| nal.

in sai i t '
direction with respect@t FiHfRF bﬁﬁ?ux}gﬁlr e%‘bo'ﬁgﬁ B%qs% gﬁ'ﬁﬁf‘ ot aP81i st on
nmeans i n sai dppoeitendireditiain dandchi ofitot espenddelre ggackbe, tarihlidren :

permt said %%%%ar, Eﬁgr.% aggdngﬁgddlgegg&gnpn%nhpngltud|naI di rection

with respect i n"response to novenment of said tubu]ar
nmember in said opp03| ta disd |Jéhn93mea}¥|$ dietfbbptypephcthhaPge¥eraifef i ned -

in claim2, pheaehp ﬁémgebohﬂtasmg‘aea%el RekUGes sftl lshouTRRYS hall ng said
packer body agai nst novepent in ggg§605|te Ionﬁgtudlnal ditection with

respect to the tubularsﬁéﬁb§F°°§ﬁd R MEERS FOMBIHFSSai d packer body
'agal nst novenent in saadsenenldomgndumﬁemloxdltleaztbodywlftahmgsp@ctsatm one

direction and a second shoulder on the tubular member fac1ng
) in said opp051te direction, and '
.\// a second ring held between the body ‘and tubular
member intermediate the second shoulder,
said tubular member having a recess 1nto which the
first ring means may move upon movement of said body in said
‘one dlrectlon with respect to the tubular member SO as to
_permlt said tubular member to then be moved in sald one
direction with respect to the body, and
| said body having a recess into_which the second -
ring means may move upon movement of said expanding means in
said one direction with respect to the body so as to then
permit said tubular member to move inlsaid opposite

direction with respect to the body.
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" the tubul ar menber, and sald relea5|ng means incl udes neans for relea5|ng
‘sai d second holdlng nmeans in response to novegent of said piston neans in
-~ said one longitudinal direction to expand the assenbly, and neans for
- releasing said first -hol ding neans in response to novenent of said tubular
* menber in said opposite l.ongitudinal direction with respect to said body.
4.  An assenbly of the character. defi in 3, wherein said first holding -
means conprises a first shoul der on the body facing in said opposite ;;p

direction andsa fianSta i IPr 08N thie i e AR nddCH AU R i§RI 4 one™E

direction, and a first ring nmeans hel d between the body and tubul ar’ menber
i nt er redVR¥ES{Re first shoulders, and said second hol di ng neans conprises a-.
- second shoul der onsthé bsdgohdci ngngn xﬁ@adsortﬁom‘bffsés Ora amd- @ ngecond

~shoul d b n said 0 Lte direction, and a
:eggnde;|§getgﬁa&gegﬁééxﬂ$ﬂyﬁ% %y and " Ut ﬁggﬁgf P& il QbkeFhe
second siP@Edtéen Eathlnu&bﬁammmﬂw&hmgﬁ@yem into which the first .
ring neans nmay nVga¥ROReERLETRHN 1 3 ithd e idL %u &ﬁpgiéggtbQHs“”th -

" respect ‘to the tubular nmenmber so as tQ permt sal t he
be moved®*tERALRI oHBXAPEBC Hhgh BRCRS Y é@&é’cta’i Jt’h"e" b%‘éﬁ/ ree@ssaid bhey
haV|ng abaeyeﬁsrlehgaghnghshha eadnd; ,r idm@ means nmay nove upon novenment  of

sai d expandi ng nmeaps élbu A r%ﬂ%a%'atbog;'ggnnes:!ggdd ﬁgc%g;t :epgtgdy SO as

to then permt sai: menber move i n Yion with
respect %Qﬁ??ﬁﬁ@b@?e the packlng element and slips and the other

shoulder of the body to radlally confine the pins and thus
retain the C-rlng in retracted pos 1t10n, and having a recess \;)
into which the pins are moved by said expandlng C—rlng when
said sleeve is moved vertlcally in sald one direction with

'-respect to the body by movement of said packing element and
sllps in said one longltudlnal dltectlon, and

| said flrst ring means comprlses another C-rlng
which is-lnherently retractable from an inner position into
the recess in the tubular member when oppoéite thereto, and

said pecker body has_gauge'surfaces thereabout

which project radially outwardly beyond the sleeve to

' protect said sleeve against inadvertent release of its
connection to the_packer body during reciprocation'of the
packer within the well bore.

6. An assembly of the character defined in claim §5,
wherein
tﬁe pistOn_means is movable upwardly in response
 to the supply of hydraulic fluid to its lower end, and the
other shoulder of the packer body faces downwardly to limit
upward movement of the sleeve.

U 0 R




5.. An assenbl

y of the character defined in claim a4, mhereln sald second

ring means conprises a Cring inherently expandable from an'i nner position:
to an outer position within the recess of the body, and said neans for

rel easing the

C-ring conprises pins extending through the packer body and

into the recess in the body for engagi.ng gg%g C-ring, and a sl eeve
me

rel.easably connected about the body inter

slipssand the

ate the packing el enent and
ot her shoul der of the body to radially confine the pins and

an
thus rEtain ths Cring igol cigacherl PaS! LRl AILIAUMIaBriRERoSA MRy

whi ch the pins &re noved B sm

vertically in

|ng -1 ng eeve 1S
pregedingdie Jtm.onwhemlnesm m@ame fory expandine:nthef

sai d packi ng ebsagﬂhgaageﬁbhgsangosgbﬂ gmgegongltudlnal direction, and said
first ring means conprises_anot -rlna dﬂﬁ} qperenth& retractabl e
froman inner position iRe8"eh 9%cé§§rp “FPngt ihitAmy L hodite
thereto, and saodrpacaer thedgubfacegaiigtosar £aata thambapowhivhi cbnneoﬁ:sct

radi al |y out
I nadvertent
reC|procat|on
character defi

"dLN BRXO0G1tHReS! BEYRa' nPENEE! ¢Bohdy8! ERYCpEARL heans

ease 0 5 connec fon
én saddpapredinpetiiang handel | bore 6. An assenbly of the

ned in cl ainghﬁs PR Q1R ddihd ! i%@ﬁl%%nflhfd wth%w I?%fnd' y

i n-response to he SUBE%% of hydraulic_fluid to jts | ower enq,

ot her shoul der
of the sl eeve.

gt pRRELughANERtR the Racker &Mﬁﬁpﬁﬁﬁnre nt.

to raising of the pressure of inhibitor fluid in the
chamber to a level above that required to expand  the
packing element and slips.

8;'_ _ An assembly of the character defined in Claim 7,

~ wherein said means for releasing inhibitor fluid comprlses

a plug held within an opening connectlng the chamber with .
the well bore beneath the expanded packing element, but

releasable therefrom responsive to said rise in pressure.

Ay



23 7.  An assenbly of the character defined in any preceding claim

' fmhereln sai d means for expanding the packing el ement also conprises: means

for introducing inhibitor fluid froma source at the surface into a fluid
chanber which connects with the cylinder nmeans in order to nove the piston
-means .in said one direction, and neans for releasing inhibitor fluid for

flow fromthe chanber into the annul us beneath the packer in response to .

rai sing of the pressure of - i nhibitor 24id in the chanber to a IeveI aeeye
that required to expand the packing el ement and slips. 8. S
assenbly of t%he chénaeseembdlyi el e Gt banadtemhéﬁéunedmmmrn%ammf&r :
rel easi ng,dphipitor fluid conprises a plug held within an opening «
connecting the chanber with the well bore beneath the expanded packlng '
el enent, but rel eatdB| EPERANEF ASnPNe $POiaFe SRASH PN se in pressure.

9. ‘An assenbl y ofthaepalm@raré eandahnogdri slkiaaien Scaliblei Bltildabarening is
~an annulatts acgh andathe E ﬁg i's an annul ar- sl eeve seal ably slidable -

Wi t hin tYke%ﬁ%c € ah3trhe Fe easabl y- hol di ng means conpri ses shear neans
connecting the sl eche releaeabﬂythelﬂuMQlaeamaﬂnnmgnmbqsuﬁhﬂatmm@anao

An asser@g,yngétiﬂg thr @i@évé’efxzbﬂ%é Bog' UHY Yy a.e%%xopgﬂa ng is

formed between t tubul.ar nenber and and t e eeve has an outer
di anet erPafkeh Padyess than the inner dlaneter of the bore of the packer
body to permt it to be ralsed with the well tubing fromwithin the

10. '_An assembly of the character'defined in claim 9,
wherein | o | L o
-the opening'is formed between the tubular member -/
and body, and the sleeve has an outer diameter which is less |
than the inner diameter of the bore of: the packer body to
perm;t_lt.to be raised with the well tubing from within the
bore of the paeker'bddy}'

"11.  an assembly of the character defined in claim 10,

wherein e_ _ '
said locator seal unit includes valve means which

is normally held in a position closing said passageway
means to contain gas at atmospheric pressure between said
valve means and piston means so that the piston means to be
urged in an opposite direction by the fluid in the well
bo:e, and which is releasable for movemenﬁ_to open position
in reeponse to an increase in preseure of the inhibitor -
fluid. ' '

12. An assembly of the character defined in claim 11,
including ' ' _ '
' means for autpmatically holding the valve means in

- its open position.

._-’f‘—-~—;__~‘f~_~
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bore of the packer body. 11. An assenbly of 'the character.deﬁlned in A
cl'aim 10, wherein said locator seal unit includes valve neans which is o }
normally held in a position closing said passageway neans to contain gas ' *
at .at nospheric pressure between said val ve neans and pi ston neans -so that

the piston neans to be urged in an oppOﬁgégsdirection by the fluid in the
wel | bore, and which is rel easable for shrent to open position in

réspgnse to an increase in pressure of the inhibitor fluid. 12. An

assendly of the character defined in claim11, including neans for

aut omati-cal | y ¥l di ng t H& psse@blyané the qharpchien defingd in Claim 12, . An -
assenbly of tlwhexdwimpcter defined in Caim1l2, wherein said valve neans
includes a closure nenher. seal ably recipro abag bet ween_ppened and .cl osed
positions within a bore ToithedB S t REAPRssABSHRIReaRs ‘F%mf‘he BgReTf

t he tubul ar msesdablyl reciprocablesbetweerk mpenest and \Glosexl pxisittiars vy

as_herei nbef ORf 3351 & BBHe" bt &L 1§ e DAty P HBARYE' WotA AL Yhre
S - of the tubular member.

14. _ A well -packer assembly, substantially as
-hereinbefore described with reference to the accompanying
drawings.
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