REDUCED WEAR PCSI TI ON | NDI CATI NG SUBTERRANEAN TOOL | nventor: Robert S.

O Brien FIELD OF THE I NVENTI ON [ 0001] The field of the invention is an

i ndi cati ngotzonlo2s47at | ands one or nore dogs in a recessPCO/US2me/086634ur f ace
signal of its location and nore particularly features of such tools that

protect the dogs that engage the downhole recess as the tool is rel eased
after giving the surface signal indication. BACKGROUND OF THE | NVENTI ON

[ 0002] Posi ti omﬁrbEﬁﬁwmRtmﬁlbwlm@mﬁmrmﬁmﬁm«’mm ot rated in USP
7,284,606. The elenents of this tool are a series of dogs that find a

groove general ly after passi hgventat Robethhe OdBtiemei ng brought back up into
engagenent . i B RO ANGABR & force is placed on the string. This
force noves the string up agal nst resistance of fluid that is forced from
one reservoir to[OQ(th helhetfietdoefdhe invension is antindipatiog itdal et lafdiseongror f | ce

provides a ti %r ylnt Fq&iegsst Sg{ L CI &ﬁltclz ym%ngllngf Et? lgﬁlﬁ%%%ﬁd %or& he surface

that the tool Is pr per ocat fore a ease e stress on the
dogs in the gpoowdarht &ransest of Iawanptmls hlae prajes thes dbguathat lregagel ay i s | ong
enough to all qQw. S uref ace per %ﬁ)npoeo A relre%%?rceﬁtthe dle grff Qrce S0 t hat at

TCC V1 ace S1911
thetrrretherers a refeale otce B €% so reduced.

[ 0003] I n fi el thdwapdd.cat i ons there str Il seened to be severe vvear on the
dogs causi ng d at nore frequent intervals than
was desired. E%@Rﬁl?‘?ﬂ@ﬁ %ﬁﬁg%bﬁlﬁﬁ(ﬁﬁat surface personnel would forget or
react too sl ow yrooee]r edu)@mag 1ﬂdlitau@g)piolserdr fudicena@in Jdsherel illg®ra@ll inel ease so
that no decrease in the wear rate of the dogs caoul d be achi eved. Even if

the applied pWFi n@ﬁ@édT%gleP’é%@édhlétm?lr?ée ] fEeoP! fegseB¥elng fere was

still an issugrfe bbiRrdly i@k bhging YBiebSkl dnd RpR Bbidh vhé hipige fluid
through the orifice as rel ative novenent between a mandrel being pulled on

and the dogs §tgapemank Qnre thr dnsy engsnifortets Rlgred Op dissstinge Thisgsreas

progressi vel y o|,eS§shEQRL A ag%[n‘é?res%b&@r%%? Adiatine i8S BmldE rQMkbieundi ng
groove as well as on the mandrel at a |ocation under the dogs. Despite the

reduced pul | i Fganogree diroughd ipyagiocassilige Tde@r@a%erowwe%@)ﬁtnacitelagmlm@ort area on
various | ocat isogﬁﬁlé?é}lggh&gd&gre el dt tﬂ&a&rﬂgé [h%t {hg (&ASE rophﬁfh%%&d those

| ocal i zed stresses resu t pleces o 0g were sti
before a release of the stress on the dogs in the groove starts to happen. The

idea is that the delay is long enough to allow surface personnel to reduce the
pulling force so that at the time there is a release the applied force on the dogs
is also reduced.

[0003] In field applications there still seemed to be severe wear on the
dogs causing them to have to be replaced at more frequent intervals than was
desired. One of the problems was that surface personnel would forget or react
too slowly in reducing the applied force at the time of release so that no
decrease in the wear rate of the dogs could be achieved. Even if the applied
pulling load was reduced at the time of release, there was still an issue of the
hydraulic system still operating to force fluid through the orifice as relative
movement between a mandrel being pulled on and the dogs still in the groove
continued to stress the dogs as progressively less contact area supported the
dogs in the surrounding groove as well as on the mandrel at a location under
the dogs. Despite the reduced pulling force, the progressive decrease in
contact support area on various locations on the dog as it was being released,

increased those localized stresses. As a result pieces of the dog were still



subj ect to overstress to the point where pieces of the dog near such
overstressed | ocal regions would sinply be sheared off. This required
frequent weintiensitée to the dogs generally by a repl acememtused10/pad6ss.

[ 0004] Anot her issue with the prior tool was that if there were many
indicating recesses in the wellbore, there was a possibility that the tool
woul d engage themon the way out and to get the tool to release the same
netering procehice @SoveRibisatd YndIIRK tyaedh preu drn@edideonb® §uepeated. This
could take tine and that results in additional expense to the operator.

[ 0005] Ot her t Buirgrepsddosal jsaiens vore simplil o Brtryd sihi Fhis magreddredagmnhol e
sliding sleevg,pnGen@ndiebdeidhnyg 6y 4 Abferhdn b%g! €eve had been shifted
close enough to a travel stop are shown in USP 5,636, 694. However, there
was no mechani snh08@#1t heAnogwr isseaswith thehprior ke twas tthat ioWeicevangrgi ng after a
gi ven sl eeve i EL t hi I ~ - i sl eeve it
had j ust shif?@gﬂm%%¥%%%?q§ﬁ%ggﬁgg$é&%%\%§g§¥%%ﬁ é§m§%%§gf?%ﬂ?he desired
posi tion. Thi sngagothewoul e sitay lout enigaget bt henl tsraddakathe paweonfeiegog ed sl eeves
as it had ar apabiljty. 6] T resent inv [.on i ves on the
desi gn of theg%§%?lﬁ%hgf%g%¥P%%8g%5+m?§n%gﬁgiffgj?@gghg%ﬁmwgg% ies it in
several respedins.and thaumdudadsadihenilyedpasd ioghsystaom whil e the dogs are stil

sufficiently su ed inimze th hearing i,.ssues wth e dogs. The
unl oadi ng occur E[B%ﬁ]h t tgerg%@% 1%%1FIPF‘St§EF§f“I°8fde?I’?)I P Gpgbvoelntc{@&’né%let hat stress
wi Il not i ntegsdidgysi@lve bh& dnidreeuldfnot £lle@b éf thesikdhe had bhedit shiftedtcldsecal i zed
failure can occur, An optional featur I the tool to be a single tine
oper ation by awgé%p?ﬁ@agﬁémﬁéﬁéﬂpﬁﬁ1§$§$E%&%§%ﬁiﬁ?ﬁ@wﬁﬁﬁﬁ%W@?H@ the shifted
posi tion of paetifandfil & thé sl NGAhASepSOfbliat-chAindRIEN 4 figerSyshem i s

di sabled and the tool is prevented fromresetting. Wile the dogs can go
into ot her redtls¥ay preyepieddhisdpplderme shefigeeisn @ e ftdirfighidydt em i s not

operative andyhighade@sidMd tn GleSRInYhdaui®eRas kneotikirQf pRMOnSUEH (i 0oves when a
m ni mal uphole force is applied to the tool body on the way out of the

subt er ranean Meeldt stdh engage seheingimgahe coplégyarst sleges t #eitphadsantesdtnvent i on

wi || become npygn@pparent to those skilled in the art froma review of the
description of the preferred enbodi nrent and the associ ated draw ngs while
recogni zi ng t hat[000fd f ulhe psesopeinpdntiphémprovesnen da desigy ol g fyyitibhe associ at ed

claims.  SUMMRY: (FodiFi USIVEDN &R 3%1991907(11 sl?tolﬁis&eg ir&ge&m{ urf 6‘&91?965 a
profile with retaini ng nmenbérs such as dogs so that pulling torce can be
appl i ed for ather bgktwdicnmysed twhite the dogsi gaaitllt haticithily tsaported tat t he proper
| ocation. The ti.ne I i.s.a. flui. stem.that . drives fl ui. hrough a
narrow restric ulmcl)lhz.eqﬁﬁg%rarelg %sls%etsi“élﬂl ?hé %? ?‘i%ﬁluéﬂ%agmélch)%s Wﬁ%o%%n ng of the
resi stance fr dogstshié shfficledts ygipemedrol the sthe vddgst atensisy id the édeqiat el y

supported. As result the S are l.eased fromithe profile wthout

ool onar over eveC Il S dBE %l TBRS S e BB PrBR Sl ng ro 1 mi
its use to | oaddvsnge &bl & 1%l N@hge liME apér@ibn bih@sabBekthd dledsing Restdiydr aul i ¢
systemin a dgfeated ﬁosition so that even if the dogs engage. anot her

profile when PHXR#E of RAYINgithg silthdResiEpe Py Pl after haipelrst i @.%t the

metering system is disabled and the tool is prevented from resetting. While the
dogs can go into other recesses in the disabled condition, the metering system
is not operative and the dogs will simply jump back out of any such grooves
when a minimal uphole force is applied to the tool body on the way out of the
subterranean location. These and other aspects of the present invention will
become more apparent to those skilled in the art from a review of the
description of the preferred embodiment and the associated drawings while
recognizing that the full scope of the invention is given by the associated

claims.



BRI EF DESCRI PTION OF THE DRAWNGS [0008]FIG 1 is a half section of the

rted in the

tool in the position where a pulling force is started with the dog in the
| ocati ng Woaouna2sj7’6009] FIG 2 is the view of FIG 1 w tRCTHES201psnessd i C
system about to release while the dog is still adequately suppo

| ocating groove;

and the relative novenent of the conponents optionally | ocked;

is the view okuMNRARY dutHenN&i8gdoNo show the tapered pin of the hydraulic
systemin the in initial position; [0012]FIG 5 is the view of

the tapered pin 800%he hparidening (9} seasaehawrHte tHE @ MBBPeT on j ust
com ng out of o e Qggs%'o that a pulling force can be applied for a predetermined time as

a signal that the tool is at the proper location. The time delay is a fluid system
that drives fluid through a narrow restriction. The restriction is variable to
allow unloading of the resistance from the fluid system while the dogs are still
adequately supported. As a result the dogs are released from the profile
without regional overstressing. A lock can prevent the tool from resetting to
limit its use to locating at a single location. The lock holds the hydraulic
system in a defeated position so that even if the dogs engage another profile
when locked they will immediately exit that profile.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a half section of the tool in the position where a
pulling force is started with the dog in the locating groove;

[0009] FIG. 2 is the view of FIG. 1 with the hydraulic system about to
release while the dog is still adequately supported in the locating groove;

[0010] FIG. 3 is the view of FIG. 2 with the dog released and the
relative movement of the components optionally locked;

[0011]  FIG. 4 is the view of FIG. 1 but enlarged to show the tapered
pin of the hydraulic system in the in initial position;

[0012] FIG. 5 is the view of FIG. 2 with the tapered pin of the
hydraulic system having the larger portion just coming out of the bore;

[0013] FIG. 6 is the view of FIG. 3 with the smaller portion of the
tapered pin out of the restricted bore in the hydraulic system.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0014] As shown in FIG. 1 a subterranean string 10 has one or more
locating grooves 12 that accept one or more dogs 14 that extend from an outer
dog housing 16 through one or more openings 18. The dogs 14 are biased
outwardly and retained from coming out of the outer housing 16 in a way that
is known in the art and described in USP 7,284,606. Dogs 14 have internally
oriented raised surfaces 20 and 22 that can reside in contact with surfaces 24
and 26 for run in. Surfaces 24 and 26 are located on mandrel 28. In the run in

position, if an obstacle is encountered running downhole, the dogs 14 move

[0010]FIG 3 is the viewof FIG 2 with the dog rel eased

[0011]FIG 4

FIG 2 with



[0013]FIG 6 is the viewof FIG 3 with the smaller portion of the tapered
pin out of the restricted bore in the hydraulic system DETAILED

DESCRI PTIvON 2CH/0284#E3 PREFERRED EMBODI MENT [0014] As siromuSzewoblds34 1 a
subt erranean string 10 has one or nore |ocating grooves 12 that accept one
or nore dogs 14 that extend from an outer dog housing 16 through one or
nore openings 18. The dogs 14 are biased outwardly and retained fromcom ng
out of the oub@finshAUEHLNGNGEEhbRNR V@YK HAS d@skOBONarddn3s RE @4t nand descri bed
in USP 7,284, 606. Dogs 14 have internally oriented raised surfaces 20 and
22 that can reimeliqnragbnelated vhithe sperbrwandd 28kan peve v @kingn.  Surf aces
24 and 26 ar epdRGAUGUyT TRRANR] expRinel BB ATEINL DoRShd @Bal an obstacle
i's encountered rufini ng downhol e, the dogs 14 nove against a bias (not
shown) to duckeidegpld grlask esthgdlanbp@RionoAs krgn in HéiSoBnd déhd dogs can be
cleared. At t SR 12128, € Y dgw@ t aki. iLhg 17 with it
as wll be exg?élnedt%gﬁ%&ﬁﬁ%%gé? tde§£§§%}3§t|onbi % eggg%§?ﬂe dogs 14 go
back to the Fh@ndrtl 38dsi 4 predeterigned digre as wilFb&Blly 2xpladeBbdldve dogs 14 retract
toward surfaces nd .34 .afkter th ol | 1.in CUrs.o ndrel 28 for
a predeterninedlﬁﬁﬁa agiﬁ W%ﬁg: Sﬁ?;ﬁg?ﬁlggﬁg'nﬁngéfgaélnF%%§5] The
hydraul i ¢ sys#eéem\mdod 8 hed s@erhousing 16 defiyera fesalacable vélbBS.chdnt@er Mandrel 28
and outer hougj 6 defipe iJst varjable voluyne chanper. 38 that has
ceal o 40 and- 38 MBS SR W 5nd kb BB P GuT TR SBRTRERT 8 Chee s i n
part defined byt & il @&t defiged bg tacioadfe PRAWINMYS Baveiad s@l oseallss&0 A spring 52
pushes on piston 48 and is located jn chanber 54, e_pur pose aof biased

pi ston 48 is tR3'"& lﬁﬁm?ﬁg1?%%9%§Pm£§dgﬁ§ﬂdﬂCEﬁﬂﬁﬁﬁga ‘ﬁ&%et e hydraulic

fluid in the sRaWd pieon B an@d 46 Bnde tthempasgag8oftdompatateonsegts them Pin
56 has at least two different dianmeters 58 and 60 best seen in FIG 6. A
ring 62 is athubpdig fwd ap thenepviies Sengide B¢ he raisagretbhabeoHseSi s desi gned

to engage a S{RH. #8I563s Ajedt loAN Blreft iRmNEER IRV RL &8 ih$1GYW. | €d uphol e
for the netering function. Wien running in, ring 62 also rests on shoul der

63 to take dowifgdiish Adched wiapkndahide oin e dianerratl padisidigencizoand 16
separate unti|,d,0€, dRQRIeA6 & LRFve B PRRI P B8 WhRled HiHRINE: thp and the
dogs 14 can then pop out under bias (not shown) to put ‘the housings 16 and
17 back t oget heferiagAingtion\W ientriveninioigsrinz62 alseleedtsion shadéxs $3 1@ taind an upwar d
force put on reases.while the
vol une of cha?r%gr} H’@%ﬂ{gﬁfg r‘égléysaﬁcg\séf)%é;garaglg{ P@Q@%%aﬁgég'? a%geslglﬁltlhr ough
passage 44. [ 00163sTHeclere e pbstgeipmogiessunnsng inland the abgdld qaangheopapar i son of
FIGS. 1- 3. In_ FI 1 the do 14 e.in.the re and fully supported
ot Csurfaces 20ramirb iR RORR S PhahEphBrk T FREF Rt Sr e dht TaPPe
firmy in thewidabsdogiA4dndledgatetst 12 und acepvedd fohs: punen el thandg:1f orce i s

applied from surface .to the ndrel 28 . it starts mn . There is
resi stance toEQE%HV%PmﬁéﬁfﬁgP‘6:§§H%Vﬁﬁﬁd%@? deﬁmﬁégpﬁgnggrggrced from
cavity 38 i nt tefasws hyhybadlibrioldghs passa@toudpasddead. at the tine has the

| ar ger di aneter till in bore 44 to _provide hei ghtened resistance to
fluid flow. Thisﬁggﬁinf%ﬁd@ﬁ“@§p§§eF656“@€“W1Wé“P m@ﬁPngggiérsonnel to

realize that tha mGopge dbeCREir@h daschgan aﬁ@ﬁﬁlﬁ@dppoﬁ@@@t shtices Rie nMetering
operation is unchanged fromthe operation of the previous de5|gn in USP
t

7,284, 606, bufnddfatichHipbiasphrik corner 69 thegioes 4 isrf

and against surface 68. As the pulling force is applied from the surface to the

rily in the recess 1

mandrel 28, it starts coming up. There is resistance to mandrel 28 rising as
hydraulic fluid has to be forced from cavity 38 into cavity 46 through passage
44, which at the time has the larger diameter 60 still in bore 44 to provide
heightened resistance to fluid flow. This is intended so as to give time for

surface personnel to realize that the proper location has been reached. Thus far



[0017]FIG 2 shows the position of the dogs 14 at the onset of rel ease of
the dogs 14 fromthe recess 12. Surfaces 20 and 22 are still substantially
support edwbaotiesizane of preferably at | east 50% of thePCTAIsedIames6as ea, oOf f
of surfaces 24 and 26. The dogs have yet to start inward retraction from
the recess 12 because surfaces 24 and 26 are still precluding that

novenment. Accordingly, there is still unchanged contact between the upper
end 66 of theydo@Serid o%%ti&d"i@ uhHah QAR IR DpSHfidraTendFelibust RGigh ecess 12.
Looking at FIG 5 at this tine the very end of the |larger dianeter 60 in
bore 44 to matkUthé2$hehonbitval apppeacdrcecrpfilicedt-st ance to fluid flow
through passage fi7Whirgh MildwsRRPRENiADS 8RAUD AP hNE: bREAR Mlsamet er
portion 60 exits bore 44 | eaving only the sna?ler diameter 58 in bore 44
whi ch of f ers, of dkalopsy &4 Jromyibe yecesst 12 Surfecsh 20 and 2 tage ftillowbstirtollyh passage 44
from chanber X : dj ter portion
60 cones out g&%@%ﬁ%&??ﬁ#ﬁ?ﬁ%ﬁ%&gPﬁ%% Spgﬁgfr%l%?é‘{’@&g?gegl !éfr?g'?e uphol e. As
t he mandrel 28rkceceléred 86 liphddgs have iyst wosthromyewd peishiiong fromethephol e
segnent 66 of th s. 14 again uy f the rece 12. Simlarly,
surfaces 92 aRdCSas Badit AU B SERE, B Bishlfe BRTR RN 0 ana 2.
Conpari ng t hi édctadingle, tperiaitillomcbdngtd eorpack betwb@othe upee enbé@of thg system in

the prior tool i.ntai ned resistance to,uphol e nmove t of ndrel 28 as
surt aces. 20° ol AR SrEnEhE ATt 080 PR eSOl TRt T Sown ¢ he
respective adpadeniime aepsery @ndbf thé2largthiigntendedn thorebd4 akmeaifkf thpi eces, in
the ol d design, of surfaces 20 or 22 on ngldo s 14 on one shge and the
transition betiNaBfR" RrEE0coof Thsigjansg Lo fluig dlogfiropsh gassagdaoWRisk i de.

Addi tional 'y, was higpen d0gson & thd @rfiri RImE@Sioaton sl &disivard Mlicalihy the contact
area whil e under Eulling | oad between the upper end 66 and the

cor r espondi ng°¥irthugmalsg digpetes 5858 bppe b svhichRffcey relativehatvewi iHer or both
tended to breakisascd Belostih@ash F:R0GE RS IBhedahhens balaie: e total rel ease
of the dogs 14. [0019]1n the present invention the netering system 36
becones di sabl edOHEn tWeensthe lareeidianeaiesPopiontG0ienss onsolatassaghdd remains in
passage 44. ThHeSndmirt38CHh RlpRfly LQeREEULPHIRS Ak8hd REndllr B R cLILERS O an
unacceptabl e level at the upper end 66 and recess surface 68 or at surface
20 and opposetphslr ftaceo Ragarpushing thefupbele 20graand 66 0p Swetbes U4 fagadest 26. By

di sabling the I f t ' shearing or
fracture fail lsjdr}g‘tggzgt% n(ghtggzécgégag‘?nsg&ﬁ%c’g% P%%]%pgréegnﬁ?% %wzdg)gﬁfeg éhrt]ot

el i mi nat ed. | dsteddeswipptsith aprees2( ad2R afomipgeg s @rtee opapitidh pf heder m ned and
at worst therels spng. iipact load of jthe. )l quer, ond. 74 against, shoul der 76
or sleeve 16 and préfergb y %gglnst t e FR0 'OF TREW ogéether as the
novenent of t hghotd meveanchb of mapdref 28 abbyrfasésoped] Mherde dft thdreadfup even to
shoul der 76. [0020 n tion the mandrel .28 can haye -ring 78 in a

or oove. 80" and Uee, 2 v 2o R0u' B HSRRLLE aatal PRl TORp BT g he i
5 and the Fl Genfedodirdak @nSpicdefl@n ehrerdldgesidh, bhaifaGRrM0sr 2R owitiddogandr el 28
lines up with_recess . snaps into i

2 an t | ockjng eeve 1 o mandrel 28.
There is an uphs? 8“%?13%3‘16‘&9%F%‘E%}’é’ni’?t“feﬁ‘étsurf%e%‘{]a@%m 23&35 7%8%i cally is
di sabl ed whenHchheg side.NGddEonS RS thddo@s [EGE $BoBdosighhdiedtn tabR1Y ocki ng
feature the tool is built to reset _as sleeve 17 is pushed by the unseen

spring in an HsHorecdRehilopndsyavliag lad dspen ghesgppeherd Qupfdades 20 and 22

can agai n conBodddpdhafel GHABRNES W trbbeSUi 3 38 Sedfte@RY B i@ér daRdhng in the
sane or anot her recess such as 12. However, with sleeve 17 locked in a

further downhi&hgedodireakan thenyigssaipniangated thermbefom shedoiohFrdtase Bl B8 on sl eeve

16 cannot be gff.58t and such downhol e bias ensures that surfaces 20 and 22
stay offset from supporting surfaces 24 and 26 so that the dogs 14 cannot

| and and stay i n08HHt hdn thequesnisuvhntig the, mpterighopdten b¥ hotoawst hat t he

uphol e bi as op. . [ ee e in the
previ ous desigﬁaﬁgﬁ%ﬁﬁﬁg?%ﬁ%%%g%a%g&ggﬁ£%%ﬁﬁﬁﬁgQ2%§%§§%2%%$%¥?§ by springs
36 and 40 in thiatis patudaied tohatcus isféraltheystiescosep oo at edacceptitid Bvelppl | cati on as

i/far T ;lt : )c/)n:ez) f [Igzllzllltg{)]ér e[nt(l) gg g‘lld-rrggessse su%éicé J%B (gr ait snur%agee 2@ gr;[d o%%gsegggr%aecg b? te that



| ocki ng concept to prevent the dogs 14 from catching and netering in

anot her groove are possible as alternatives to the c-ring 78 catching in
groove 82vOoe/@87R al ternative is a ratchet design or &CRiSLérsi@ed
ratchet ring known as a body lock ring to nane a few alternatives. The
change in resistance in the netering system36 is preferably acconplished
with the elongated el enent having differing dianmeters 58 and 60 but ot her

t echni ques capgr besudagd2s and 85dosdd iAW 6 BRasAdIf 4. aRtrhheigrddenly
decrease it or elimnate it. For exanple, ~sone conbination of a fixed

orifice and abefafstioe Bvueh seest brilda pal shedring of Hactpstipiliees & Hsdlrdingg and 46 can
bri ng about tib%atﬁﬁgr%rerﬁﬁl%fzed [fq{?)?%inmnaéﬁomktga@lvﬁa &ﬁpe‘a@tﬁeﬁﬂam@g wi t hout the

| ocki ng system for housing that the rel ease of dogs 1471 n the manner
descri bed abo%awramdlbrund@nmd Aodiat wgstirrs i svmanmloet@éloa@r)fg@ﬁ lagveanet er 60

w il again beeﬁdﬁ%ﬁ&@tgsﬁoéger%%r El@@ve%%ﬁd ééfe%ﬂi% %%glsftgggg(% 6?& N surfaces

24 and 26 and rea i n anot her ess e netering
process. [OOZBJ]ngtleasaﬂsano\r@atentse‘tthemee% 16aiv ipngferablg ssoppkd evhesr ivss- sect i onal
area can al so be eli ed, and. flow can be restricted with segnent 60
either in or 8{% oP evenqgtSho 1(%4% However, having portion 58 still in the
passage 44 when [}002(1]| omm qmmsheomandaetlIZSVWn&ewmmlngasnmamovas an

al i gnnment gui r the.el ongat ed negber 56 othat ool is allowed
fo Paser the AEanETen T2 EhT PR et Parinentn B Uit hgiT PGRY back | nt o
passage 44 W theoUt. @eisitiong te0cKed7hatenies uf GOR Aaiiel 28 Iltheeupwaher r ed
contact area of syrfaces 20 an es tivel rfaces and 26 is at
| east 50% by W%%Léﬁtan‘?ﬁ@pi foHelt g)éé‘ﬁﬁ e‘%d%émagéﬁla@siﬁ% ©Ban “lpﬁ(ﬁ’f’ nunber can
change dependbiag o Blet Vel TMBLEE had shE¥n GREBasld1anddismndrelendBe afdgt he geonetry
of the dogs 14. The objective bei ng@t hat stress is limted to %evels t hat

will not causdSpugpt Bitcusssss 82 Wihut Hedegkingt eyrrethegdfplio PHEI© B8€Rat i ons. The

i dea being t ogc&l-a258ptsh&l PRHE h&8n Sprifeg s BplRef AFList fRfReTes@N
concentrate to Ievels t hat cause stress crac'l)( or shear off portions of the

dogs 14 or suppot thiahgriaess 20and 23 cehagaiecomgriaoaligmgeny withharfpgeppd | e 12.

[ 0025] Anot her ,0pb¢ RRAAndiRAHYAE sdnR §:CanBi@Y td&s %ud?lr &SP 'Tﬁ)wre%r' glmfeature 39
to chanber 38 to prevent overpressure of that chamber if the mandrel 28 is

pul I ed up tooslferst 17 desked e astwrtherc dowitokf pesitisiny thamidyripg ews ur.etheel i ef can be
through the V\@(It)\lznh%F e Bilke J‘Q&Sv aﬁ%Jnongoﬁ&? afEsdch d%@ﬁthé’Plgl Q%u%sreset table

pressure relie not course, sett I's relief
device w |l d&faewatetse%rmﬂéﬂlsmg Offsmdtqnowpasrtlngsn@tasnﬁearﬂdwsaplnatd upwar d

.m)vemsnt of t (iiﬁ eclan oﬁlang and s ay ap 6%]Flerargcetshe %9%21 SHDIMgbr adial | y
inwardly. In a £sense i ¢8Ywi IO Ever o] opefation as in USP

7,284, 606 unt hoted bet pfee@hoﬂe enarsednl &befevd&?/ laa® themxnﬁolsmm asslavhen6t he rapi d
pull 1m0 or ey 8. TRl R0 DU RE b Mo e g oeRthuf o e e

by springs 36 and 40 in that patent that is fully incorporated in this application

as if fully set forth.

[0021]  Those skilled in the art can appreciate that variations of the

locking concept to prevent the dogs 14 from catching and metering in another

groove are possible as alternatives to the c-ring 78 catching in groove 82. One

such alternative is a ratchet design or a multi-sided ratchet ring known as a

body lock ring to name a few alternatives. The change in resistance in the

metering system 36 is preferably accomplished with the elongated element

having differing diameters 58 and 60 but other techniques can be used to resist

flow in passage 44 and then suddenly decrease it or eliminate it. For example,



brought out of the hole and be reset before the dogs 14 can engage anot her
groove or the sane groove 12 in the well bore. [0026] As anot her option to
prevent i nyotzhe/adegys 14 from re-engagi ng ot her grooves afPCa&rusanmoiomiods al

rel ease, which can be in addition to | ocking sleeve 17 as shown in FIGS. 3
and 6, the dogs 14 thensel ves can be held retracted by nmagnetic or band
spring or other radially inward oriented force to hold the dogs retracted

in recesses 3% NdodbinaidACodRUed bR B8 IMBPARE | HRinOparfIRY §adhs MRYNEL | C
strip on their underside or the strip can be in the recesses 34 or 32.

[0027] The abolewaesdirmpers 8% andkdG qap haipg ghoul/e #mq tsglpr ef erred enbodi ment and
many modificati E{?ﬁzﬁﬂy 1P &hdTRA Q%et&@élethéd%h%%ﬁ bth@ é&cﬁlﬁlga{yrstem fohout

&l
departing fromthe invention whose scope IS e determned fromthe
literal and ebensingli@rhatdloisleassfoftthpedagh d# s thh etapper deperibpdibave will A t ool
adapted to te L1y ~ ~ ~ terranean
profile, conpr|égﬁﬁﬁ&gmgqg39ﬁ%ﬁ@g$%Q§g¥£§%%3§ﬁ?@§g%§g§%}@Qg?ég? | east one
dog ext endabl end thodpgs Howsl wgupgeedicatsedaoss 2hamh2@amipndiygb;land in - sai d
mandr el selec%&xﬁl %[d dog, when said dog is

ext ended fron1safﬁxﬁgﬁggﬁgﬂgﬁﬁg%ﬁﬁ%&g%g%¥%e, by virtue of axial relative
novenent wi th re9p23jt tNptsalsd thagsection 58 having the smaller cross-sectional

area can also be eliminated and flow can be restricted with segment 60 either

in or out of passage 44. However, having portion 58 still in the passage 44

when portion 60 comes out allows segment 58 to act as an alignment guide for

the elongated member 56 so that if the tool is allowed to reset the member 56

can retain alignment and simply go right back into passage 44 without getting

cocked or bent.

[0024] While the preferred contact area of surfaces 20 and 22
respectively on surfaces 24 and 26 is at least 50% by area at the time segment
60 exits passage 44, that number can change depending on the material of
dogs 14 and mandrel 28 and the geometry of the dogs 14. The objective being
that stress is limited to levels that will not cause rapid wear or part destruction
from normal operations. The idea being to release the metering system 36
before stresses can concentrate to levels that cause stress cracks or shear off
portions of the dogs 14 or supporting structures on the mandrel 28 or the
profile 12.

[0025]  Another optional feature is to provide a pressure relief feature
39 to chamber 38 to prevent overpressure of that chamber if the mandrel 28 is
pulled up too fast from the surface. Preferably this pressure relief can be
through the wall of the housing 17 and can be in the form of a resettable
pressure relief valve (not shown). Of course, setting off this relief device will
defeat the metering function as resistance to rapid upward movement of the
mandrel 28 will disappear as the dogs 14 move radially inwardly. In that sense
the device will revert to operation as in USP 7,284,606 until the pressure relief
device resets such as when the rapid pulling force on mandrel 28 is relaxed. If

there is a lockout feature after a single use then the device will have to be



a novenent regulation device to retard said axial relative novenent until
sai d novenent regul ation device is defeated, said defeat occurring before
enough r evatoue2sBal novenment has occurred sufficient tProTalS@awos@s4d dog to
measurably retract fromthe profile. 2. The tool of claim11, further
conpri si ng: a lock to prevent said dog fromregaining support from
said mandrel, to extend fromsaid housing to be retained by a profile,

after said deﬁl%aght%t SAIH HWRYSER reb@ BefoR! IHN0GEYA €5 engdse Ak 00l of claim
1, wherein: sai d novenent regul ati on devi ce, when ret arding said
relative axi aBogpveitentmedgreprd@asthe palleprand i s def eated by a change in

r eSI stance to dl @i@cer@unom‘er §ﬁdo@ tI) lpwvgntlng4he a_(tg% 1t40f?(1m 9J erfglaglhén 3 V\her el n:
sai d novenent regul ation device conprises a d fl ow passage that changes
in flow area. othg gipheest sk anfinighhicinage, wikdy efinnbe in addigen t lpekiagent

egul ation dewkas FOIPILARTS) TRAGES JAPR! Ine AL 381Gkl WTELCAARRET S connect ed
by said fl ow passage ow assagé changes 1'n ¥l ow'area usi ng a
movabl e menberetiagted by thagietwopbadageng 0r6>theTlrr:ehatlbohwaIﬂ ogemedriosee twher ei n:

hold the dogs retracted in recesses 32 and 34. The dogs 14 can be magnetized
or have a magnetic strip on their underside or the strip can be in the recesses
34 or 32.

[0027] The above description is illustrative of the preferred
embodiment and many modifications may be made by those skilled in the art
without departing from the invention whose scope is to be determined from

the literal and equivalent scope of the claims below.



sai d novabl e nenber is displaced in said passage by fluid flow ng
t heret hough. 7. The tool of claim®6, wherein: said novable nenber is
travel |iwDted/t2ag57@ngagi ng said nmandrel. WD 2011/ 028573PCT/US3R0NL@®I6B846634 8.

The tool of claim?7, wherein: said mandrel noves with respect to said
passage when said relative axial notion occurs with said dog still engaged
inthe profile. 9. The tool of claim8, wherein: sai d novabl e nenber

noves i n tandepww:th said mandrel as fluid displaced through said passage
bet ween said chanbers, said displacenent induced by mandrel novenent, keeps
sai d novabl e hermbef Pol &piedde WiRIRIE Y caLagaar dhen tetraseTpelepgome of clai m 9,
wher ei n: sl RIS RE, BApri@nshoul der and sai d novabl e menber has a
stop ring that rides agal nst said shoulder while said relative axi al
movement is bei ng ¥ eredreleldr selactivahepppo off ableast|oag dog Oxtendable diom a

housing associated with said mandrel;

said mandrel selectively removing support for said dog, when said dog
is extended from said housing into the profile, by virtue of axial relative
movement with respect to said dog;

a movement regulation device to retard said axial relative movement
until said movement regulation device is defeated, said defeat occurring before
enough relative axial movement has occurred sufficient to allow said dog to
measurably retract from the profile.

2. The tool of claim 1, further comprising:

a lock to prevent said dog from regaining support from said mandrel,
to extend from said housing to be retained by a profile, after said defeat of said
movement regulation device.

3. The tool of claim 1, wherein:

said movement regulation device, when retarding said relative axial
movement, displaces fluid and is defeated by a change in resistance to
displacement of said fluid.

4. The tool of claim 3, wherein:

said movement regulation device comprises a fluid flow passage that
changes in flow area.

5. The tool of claim 4, wherein:

said movement regulation device comprises spaced apart variable
volume chambers connected by said flow passage;

said flow passage changes in flow area using a movable member in
said flow passage.

6. The tool of claim 5, wherein:

said movable member is displaced in said passage by fluid flowing
therethough.

7. The tool of claim 6, wherein:

said movable member is travel limited by engaging said mandrel.



sai d novabl e nenber has at |east two different cross-sectional dinensions
along its length and novenent of said novable nmenber with respect to said
passage rwonoH®287Bar ger cross-sectional di nmension of sacu/usemabl@isenber
from sai d passage | eaving anot her portion of said novable nenber with a
smal | er cross-sectional dinmension in said passage to define defeat of said

novenment regul ation device. 12. The tool of claim 12, wherein: sai d
mandrel accel grat ephd hel A¥lafh 708Nt When said | arger cross-sectional
di mensi on exits said passage. 13. The tool of claim 12, wherein: sai d

mandrel compri ses #id Meadiel BAes el EapestifF sd Patieds WIRAK saighedigai d rai sed

surface on Sahﬁal%%%kcdré@ltﬁhdldd@g éuﬁiréﬁ é@e&ﬁltﬂépﬂoﬁ?ét one support surface
for said dog, said dog is support %he profil said raised

surface and support surface still allgn radi al ly mhen sai d axial novenent

brings sald | gr ger rea of said novable nenber out of said
passage. ?he fg%?aﬁﬁﬁgﬁ q%%(ﬂﬁhereln sai d raised surface and support

surface st|II aX|awkynmv@miamnb@ampmg mtmmhasMMBOQHbﬁw@hﬂd%sﬂp@ort surface
: n contact w El ]%lﬁ d ro%'gﬁesgldoéjrsgag gjey\he%rq srsi%l gla %)e(rlsalsal 2 [r%&%%ll?ri ngs said
arger cCross-sectli ona rea rmvab out oOr sal passage.
induced by mandrel movement, keeps said movable member in contact with
said mandrel.
10. The tool of claim 9, wherein:
said mandrel has a shoulder and said movable member has a stop ring
that rides against said shoulder while said relative axial movement is being
retarded.
11. The tool of claim 10, wherein:
said movable member has at least two different cross-sectional
dimensions along its length and movement of said movable member with
respect to said passage removes a larger cross-sectional dimension of said
movable member from said passage leaving another portion of said movable
member with a smaller cross-sectional dimension in said passage to define
defeat of said movement regulation device.
12. The tool of claim 12, wherein:
said mandrel accelerates its axial movement when said larger cross-
sectional dimension exits said passage.
13. The tool of claim 12, wherein:
said mandrel comprises at least one raised surface such that when said
raised surface on said mandrel radially aligns with at least one support surface
for said dog, said dog is supported in the profile;
said raised surface and support surface still align radially when said
axial movement brings said larger cross-sectional area of said movable
member out of said passage.
14. The tool of claim 13, wherein:
said raised surface and support surface still axially overlap leaving at

least 50% of said support surface in contact with said raised surface when said

10



15. The tool of claim5, wherein: sai d novabl e nenber has at |east two
different cross-sectional dinensions along its |length and novenent of said
novabl e rwotzer1/028378 respect to sai d passage renoves a | RCHAIS2010/046634
cross-sectional dinension of said novable nmenber from said passage | eaving
anot her portion of said novable nenber with a smaller cross-sectional

di mension in said passage to define defeat of said novenent regul ation

device. 16. ThEalt aRVeént BroMsBid YRRE Qirbls-sectionalS ksl sFhanOendvibiE esi stance i's
acconpl i shed with a novabl e menber with at |least a larger and a smaller

cross- sect i on&8IeMRPENs Ol Rep392¢-enpval of said | arger cross-sectional area

froma fluid flow passage chagogsdifte flow resistance. 17. The tool of
claim 3, wherein: said change in resistance is acconplished with a

movabl e nmenber wheyaél rmqvebﬂ@v@pmbffr bat dt fessalive dfiptsar qusamcaomdlui d flow
passage changggs, g, d L18¥é]'it§§éx§ghﬁ%c? ];no%én%{%? s 8°+109Jb1 Cln%lng&zwitﬂ‘her ern.
1 g man e an

said lock conprises ar onone of sal r sal d housing and a
groove on therapdeero ofid gassdganamdved a dodersaps-shdimilndimehdieh of so#t t oget her

det 1 i |.at] f i | with id
iron, o Precet SUACH AN p LTS RSP DI L PRI, o3

housi ng retaine I'n-t
wher ei n: nsabek Wokk ooiipr cieesseatianal dinenhsivhat sadl lpewsger ©l &ffinve axi al

_rlr_ﬁ\e/e{rgg]t t(;fet \Q‘ﬁgfﬁ%%ﬁa?d %‘?&%@3& reg@g%(?qaiegﬁg?usi ng in only one direction. 20.
16 The tool of claim 3, wherein:

said change in resistance is accomplished with a movable member with
at least a larger and a smaller cross-sectional areas wherein removal of said
larger cross-sectional area from a fluid flow passage changes the flow
resistance.

17. The tool of claim 3, wherein:

said change in resistance is accomplished with a movable member
wherein removal of said movable member from a fluid flow passage changes
the flow resistance.

18. The tool of claim 2, wherein:

said lock comprises a ring on one of said mandrel and said housing and
a groove on the other of said mandrel and said housing which lock together
upon a predetermined axial relative movement of said mandrel with said
housing retained by said dog in the profile.

19. The tool of claim 2, wherein:

said lock comprises a ratchet that allows relative axial movement
between said mandrel and said housing in only one direction.
20. The tool of claim 13, further comprising:

a lock to prevent said dog from regaining support from said mandrel,
to extend from said housing to be retained by a profile, after said defeat of said
movement regulation device.

21. The tool of claim 2, wherein:

said lock comprises an applied force on said dog toward said mandrel.

11



a lock to prevent said dog fromregaining support fromsaid nmandrel, to
extend fromsaid housing to be retained by a profile, after said defeat of
sai d noveworiwvegirBati on device. 21. The tool of clai m PCTiiser1eiomi63sai d

| ock conprises an applied force on said dog toward said rmandrel. WO

2011/ 028573PCT/ US2010/ 046634 22. The tool of claim?21, wherein: the source
of said force is a spring or a magnet. 23. The tool of claim3, further

conprising: 22 arRS8SISMERin el ivelrsigvi ce for said fluid to avoid
overpressure if said axial relative novenent occurs too quickly. 24. The

tool of claim 23, PaFUeErofeHMPTSAGPingerd wagrelef device is resettabl e when
pressure agai Bgt I fhdd66ldr0Ran 3, further comprising:

a pressure relief device for said fluid to avoid overpressure if said axial
relative movement occurs too quickly.
24. The tool of claim 23, further comprising:

said relief device is resettable when pressure against it declines.
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