2138 055 HYDRAULIC RUNNI NG AND SETTI NG TOOL FOR VELL PACKER ThIS |nvent|on
'frelates to well tools and nore particu- larly relates to a running and -

- setting*tool. for a wel | packer. Packers are set in oil and gasuﬁﬁhé é
isolating 5 producing zones and directing fluids fromthe prod %& ﬁﬁS
“into-weli tubing and casing for flowto the surface. Such well packers
ruh.and set - in well bores using vari- ous nkt hods and apparatus inclu ';“y
reveasably coupling the packer on the | ower -end of_ .a tubing string ié s
~used to 10 |ower the packer in the well bore and nanlpulate t he pack
until it is set at the %%pggb depth Prior _art gacker run- ning and
setting tools have incl &2 éFF|g§N§3H§réFHSS§? ING; §@85wi t h shear pins

‘whi ch provide both wei ght cnnn and—packer setting sequence

control. _Sueh pi fre%u nt | gffl % bgn tge éfg has
reached setting d@%ﬁﬁ ﬁﬁant § é%mgﬁsag %% 3¥y %lﬁ% sﬁ%ﬁ
C'rC“”Bta”Ce&df&?aQQf%k%%akoph”§gﬁ En&”ﬁh&yﬁgttﬁﬂggf§ﬁﬂtfBEGQH&Hif shearing

frequently nore force Is require earing t an can nornally be
applied. Parijaeidedr, oper- 20 ating conditions which frequently cause
premature shearing of pins includes the starting and stopping of the tubing
string while naklmgc&ﬂrplaeea&ethensbilngnnghQMHeEUscﬂus|ﬂgolatﬁﬁg forces
which - nmay shear the pins. Additionally the packer and running tool
fgequent | ¥ mproducdngt @onessandcdivesting2fluides Stomnghesprodeciugin a

wel | bore.” \Were shear pins are the primary coupling with the running tool
the plns may ZP&Es into well tublng and cas;ng for flow to the surface.

Such well packers are run and set in well bores using vari-
ous methods and apparatus 1nclud1ng releasably coupllng the
-packer on the lower end of a tubing string Wthh is used to
10 .lower the packer in the well bore and manipulate the packer

‘until it is set at theaproper'depth. 'Prior art packer run-

'_nlng and setting tools have 1ncluded settlng apparatus pro- . l-_c

.fv1ded w1th shear plns whlch prov1de both welght supportung f'
'functlons and packer setting sequence control. Such plns |
- 15 frequently wear suff1c1ently before the packer has reached
W . setting depth that the pins shear prematurely. Under such
| circumstances if additional pins are employed to prevent
. premature shearing frequently more force is required for |

shearing them than can normally be applied. Particular oper-

#

_'20'_at1ng conditions which. frequently cause premature shearing of
| - pins 1ncludes the startlng and stopping of the tubing strlng
'whlle maklng-upsxpe.as the string is lowertd.cau51ng impact
forces which may snear;the.pins; aAdditionally'the packer
and running tool frequently may encounter obstructions as
25 the string is lowered in a well bore. Where shear pins are
the primary coupling with the running tool the pins may £fall

-



. -2--out or becone - damaged as the packer is .run causing mal functioning.
Furt her dlsadvantages of the wuse of shear pins as the primry cennection
vpacker and running tool - is that after the pins are sheared 5
ownward forces cannot be applied to the packer to determine if
fs properly set and to pressgee test.. the packer . ' Under
“extrene verse conditions a packer connected by shear pins nay becone

| ost in the bate ¢l bebome o damakyedct asni the ofpadkerpi is. $Gn causindgi s an""'b
object ‘of the invention to provide -a new and inproved hydraulic running
and setting madEuhgkigniegl padhkathexccdigadyanbagee whsdie | ueentebdn
there is provi ded a. running and setting tool for a well packer having..
15 body. naf8eEF, Pilssaf %eﬁEP‘?ar&pEQP“&ﬁ&lPBV\é’fetéﬂeieﬁ‘ dhPATRRT 4

tt | f £t d | d d bod
Tandr ol for S8 TSLRY oo 1811 raés'%wyegﬁeam%”a oBFS CHPTE ng: 5

head asseghl v caRACCALR! Sl SURRAL NdahHOLGLS ! il T 20 e i ng

an annul ar an annul-ar plston y sécured to
sai d head a_sgsmau 8 fakertetm&ﬁb.ea%atﬂ He |gacidedd 1@%%15@}1%3'&6 offlq begly for
~coupling said tool with said. packer: nmandrel and applying weight forces
~on said paﬁ'@éésuﬂ‘ﬁndﬂ:@st t @hepai packep); sonded 2exdrd Ngadverss
coupled w't said ~annular piston for releasable Iocking w th and
_-operatlng sacdnp&tkenmyutpaqker connected by shear: plns ‘may become

1lost in the bore hole due to manfunctlonlng of the plns.
100~ It is an object of the 1nventlon to prov1de a new -
- and improved hydraullc running and settlng tool for a
well packer. _ |
According to the present'invention there is-provided
a -runnincj and 'sett"i"ng f.ool.' for a well 'packer having a .-

*V‘lISWf body mandrel.ﬁ a seal assemblyp upper and lower. sllp'r"”“

'3passemb11es, a settlng sleeve for Eettlng said upper Sllp

'-assembly, and means. on said body mandrel for setting said
'1ower. slip ,assembly;. said"tool Comprising{ a head

' assembly.connectible with a supporting tubing string and Q;A
-20:.including anfannular-cylinder'and*an annular piston; a
tubular tool body secured to said head assembly; a first
releasable lockinq-means on said tool body for coupling
Said'tool with said;paoker-mandrel'and'appIYing weight
ap.foroeS',on said ”packer*-mandrel7 to said tool} second
'-qu lockingrlmeans.-codpied with:.said_gannular. piston for

releasable locking?with'and.operating said”packer setting



-3- sleeve to. set said upper slip assenbly,-and an operating t ube

rel easablyy connected with said head assenbly and - havi ng neans for.
operatlhg said first Iocklng means to rel ease said tool from said packer
mandrel after sald 5 packer is set in a well bore. Reference is now
to the acconpanyi ng draw ngs, wherein: Figs. 1A, 1B and 1C taken
together form a longitudinal viewin segtion and elevation of a pack
rbﬁnlng and setting 15 20 25 -4- tool .enbodying the features of the

i nvention showigledvee peardedisaial ot tdIe g epdsaiblye) adnd eaR0bpeir@Bing
after; the tool has been used to set and renoved from a packer; Figs. 2A
2B, 2C and 2D ttaiben tebeaseibly oconackted twith diaid head iasssmidliyonandd

el evation of the running and setting tool of the invention connected with a
vel | packer prdgariagorgeans r foni ngetrnélpacle@ad nf irse| Logkiag aerrr gt03 is
a viewin section along the line 3-3 of Fi 2A. 10 Referring to Fig

1A, 1B and 1C, rz?l;?&(ﬁ@ers?%mtﬁ’@lanﬁr%t F?ﬁa tRRf ke @ﬁﬁéé9in¢ﬁwféaiéres

of the invention incluydes an annula draulic operating cylinder assenbly
11, a | ocki g(ﬁﬂqhﬁf 12 dBup B M 3lm¥9ﬁ a wel | packer

* Reference is: now made to the accompanylng drawings,

wherein:

L))

Figs. 1a, 1B and 1c taken togéther form a
. SJ ) o longltudlnal view in sectlon and elevation of a packer

‘10 runnlng and settlng

20

wr,

25



"/HR I', a collet 13 for connection With a setting 15 sleeve of a

pack a releasably secured | ongitudinally novabl e operator tube 14

fori Yl ating the collet 12. The running tool is coupled with a: well S
packdr y/connec- tion of the collet 12 with the body nandrel of the packer .
and t ollet 13 with the setting slggye of the packer 20. and the.tool is

shear. pinned in running condition with the packer which is then | owered by;;
a tubing stri C ' - I B8 £R8! inlBRtRBAKEhHOl '
hydraulLca|r9£§ﬁt?ﬁgﬁggﬁﬁgrgg tg?gfﬁgggpgrat?ngl?ube pan Shptiang Fhe i1y

moved to rel%%&qob@eﬁa@ﬂsebfl%hérstahatpgeKQEibadpasmﬂsahhyaeiez5théhe
setting procedure. The hydraulic cylinder assenbly 11 includes a top sub 15

havi ng an. i Rio@1ndldsy Bdencaded redsetdahdagemotedOftom aopaereron of the
sub with a supporting tubing string, not -shown, for |owering the running

- tool and packer Higsa \Ral,| 2B, 26- akhdr @Dakdkehnr dogethely fonml aclopgitutng
fluid to the setting todl. The top sub_15 i's connected along an internally
~and ext er fal [dingly ¥4@ed inowectden podt rdrvatiant REathgbtraringdgnd2 and a
~tubular skirt 23 arranged in onqentr%EOS S aced'rglati n definin

n
annul ar hydr S85tdng&CERY /S P ARZPNSAOR FRPBPREPIaNE tBx ReMRA! Pgﬁgegeals .

- 26 and 27, respectively, ,seal betwe t he | ower,_end tion of _the top sub '
o The t nsi BRURARAESRY R0 EhpRinds he BRGkREY LpTAOWBTL baRe?) apd® | OP P

Tl LTt vy el el aise 3 e 7ol -

~the piston pig. 2. B

o "'id | Referting to Figs. IA;.IB and IC, é.pécker_ruﬁning'and o
setting.tobl 10 embodying the feétu£es of1£ﬁé iﬂveﬁﬁion
includes an annular hydraulic opefating-cylinder assembly
11, a locking collet 12. for coupling witﬂ a well packer .
body mandrel; a collet 13 for connectibn wiﬁh a setting

“ﬂ};;g l5ffs1§eve“of.a'pabkéfi énd:éfreleasébly Sechréd'1qﬁgitudiﬁ511yﬂ*f57ff

  ﬁo§ab1e'obe:atbr_tubé'iﬁ.fqr-ménipuléting'the collet 12;_
The running tool is coupled with a well packer by cénnec—
~ tion of the collet 12 with the body mandrel of the packer
~and the collet.l3 with the setting sleeve of the packer
20 and the tool is shea:'pinned'in runﬁing condition with the
- packer which is then lowered by a tubing string connected - R
with the running tool, the packef is hydraulically set,
and thereaftér the operating tube 14 is;hydraulically-mp#ed :
.ﬁé”releaselﬁhe collet 12 frém'the paéker inaepéndeﬁtly of
?5' the éetting.prbcedﬁre.. _ E _ | |
 The hYdraulic'cyliﬁdér assemb1y 11 includes altép_sub
15 having anTinternally threaded reduced head end. 20 for.
connection ofjthe:sub~§ith &:supportihgwtubing string, not

shown, for lowering the running tool and packer in a well



'cyllnder 24f A tubular retainer 32 is threaded into the | ower
skirt 23." The inside '15 end edge 33 of the retainer 32 provi
~for the pqstdn 25 limting the |ower end position of the piston
Fig.. The retainer 32 has an internal annu- lar collet finger |ocking
_réCess 34 whi.ch functions in restrainimgdthe setting sleeve of a packer as
described 20 hereinafter. The retainer 32 is held a alnst unscremnng by

set screws 35 PAreaasd @h:%@hns heydranliz eprrating etsrﬁ;ttmg
retainer. As |IIu trated in FI& A and 3, the of the to 15 has
‘a plurality of ®P8hgi t'Sﬁ?nEPPc? R e+%n‘f?%ﬁ“l"§/t% i‘ﬁ%ﬁze&ﬁ‘ﬂ’b es 40

Doston oo, TrEbACpkEakhally' fhfed BRSO E eRy WIFLOR o] JOPEIL Rl

spaced shear SELaY Eglgﬁd4; g@bﬁfa%eggay £ SVeRhr A EYSid dndshific

rel easably secure”the operating t I n running position as

i |l ustratedsi nsEthdzfelae\J.QhUdéfiﬁi{anaﬁ'énm@LH‘f' fdddwl i speradidadi al
bypass ports 43 are provided in the top sub to allow fluid drainage from

t he running toeymﬁdesupportmgei-nm ngnét éxtgrnde neing | sewl s 6 taoed 257 f rom
a well bore. A piston operated tube assenbly 44 for transmitting force from
“the annul ar pi sespe@fivelyet seabchetwedmrtise i hswe:s éngd npok hion uble sthis , tdr
"ard .51. The tube assenbly 44 slides on the tool body 22. The tube 45
. telescopes |nt§uhoanﬂh§h§ylﬁﬂ§@¢ E$bb$e°§3th%rb%ﬁb s %hﬁt#kﬂﬁ#mﬂ%dge
52
'”_&/: o An annular piston 25 is movable longltudlnally within the
| 10 annular cyllnder 24, The plston has internal and external
~ seals 30 and 3lireepec£ive1y for sealing'axduhd the piston
with the inner walls of the body 22 and skirt 23 defining
the hydraulic cylinder 24. 2 tubular retainer 32 is
"Tthreaded into the lower end of the sklrt 23. .The'ihside

.*5iifi§’3end edge 33 of the retalner 32 prov1des a stop for the

“”5 91ston 25 11m1t1ng the lower end pOSltlon of the plston
as shown in Fig. 1A. The retainer 32 has an "internal annu-
‘lar collet finger loeking recess 34 which functions in
resﬁraining the setting sleeve of a packer as described

20 hereinafter. The]#etaiﬁer'32 is held against unscrewing
'bY'set'écrews-35 threaded through the wall of the'sleeve'

e 23 against the retainer. .

As 111ustrated in Flgs. 1A and 3, the wall of the top
'e_sub:15 has a plurallty of longltudlnal clrcumferentlally
25 spaced;flow passages 40 for flow ef hYdraulie £luid into
| zthe annular eylinaer'24 to'operafe'the pietéﬁ 25. The top
sub also has a plurality of radiallcircumferentially spaced
shear screw holes 41 whieh receive shear screws 42 used

' to releasably secure the operating tube 14 in running



“wi'th the-bettom face of the piston 25. An external annu- |ar col!et
‘rel ease/r $s - 53 is formed on the tube 45. A lower end portion of the tube
el¢ $ into the tube 50. A plurality of circunferentially spaced
ol let fingers 54 are formed al ong the upper end portion of the
tu /A plurality of circunferentiglly spaced slots 55 are fornmed in .
g the"IUpf J below the collet f in- gers 54. A retainer ring 60 is slldabI('
-mount ed- o t?ﬁstlla%é%sf Q1 1%¢RPAEANEnaFRLYr ahit YAOb18kASi8F Wei ehrper- 20
formboth a force transmtting function for setting upper packer slips and
a shear pin founfdr@ntdalilyg spaeedaciadialubypagst poktepdBaaragppovided. The
pins 61 are circum ferentially spaced around the ring 60 each sliding in
one of the sliot £Heb tiap tsub ttobaldow £Inddt dveinsgbafroneshe28unpinghol es 62
and the tube 50 has shear pin holes 63 permt- ting the tube 45 and the
tube 50 to bdasdnwad &RPROFAERg: thpivgestrirgswhant RBLLAAG] §§epserli on of
the settin tooI The gtﬁé 22 has an external annular stop shoul der 64
‘which is YPower end edge of the tube 45 liniting t he
downwar d rmverre

"~ upper end porti t (ﬁsﬁfﬁg %%%%téﬁ_gﬁpég§gg§ﬁ¥} &é?ogﬁahgggkgbﬂgof tgge E

- tube 50 held Sgkew,.6 e 5

. .the collet 1 .s‘¥§%%§53%b %%lg%o%éggéﬁdago??l%ﬁtoﬁﬁPﬁg ?agﬂeglgllég

Jcollet 13 cony ifimea 390% ubead 450 30! dnagsinst THRSeLBY BEsemblpessube 51 .
by set 'screw /1. The col let 13 has a plurality of downwardly extending

'---;'-CI recum fererﬁlﬂdsf oTP R e @by 22ql | ehef tﬁberasnelescopes 1nto u

10 _the cyllnder sleeve 23 for engagement on the end edge 52
- with the_bottom face of the p;ston 25.._An external annu-
- lar collet release.recess_53 is formed on the tubel45s
_A.lower end portion of the'tube 45 telescopes into the

. tube 50. A plurality-of circumferentially spaced locking

':gcollet flngers 54 are formed along the upper end portlon”

of the tube 50. A plural;ty of clrcumferentlally spaced
slots_55 are formed in the tube 50 below the_collet fin-
_gers 54. fA:retainer ring 60 is_slidably mounted oan the
tube 50.for supporting_a plurality of pins 61 which_per- 5“

20, form both a force transmitting function for setting upper -

(13

packer slips and a shear pin_function during-the packer
running tool operating process. The pins 61 are circum-
ferentlally spaced around the r1ng 60 each sliding in _
- one of the slots 55-1n the tube 50._ The tube 45 has shear
25; pin holes 62 and the tube 50 has shear p1n holes 63 permlt-
ting the tube 45 and the tube 50 to be connected together |
by shear pins in the runnlng.p031tlon_oflthe sett;ng tool.
The body_22 has an_external annular stop shoulder 64 which

is engageable by the lower_end_edge of the tube 45 limiting



100 - Referring to Figs. 1B and 1C, the collet 12 conprises a tubul ar body

73 threaded® al ong an upper -end portion on the |ower end portion of the body

22 and-hel d agai nst unscrewi ng by set screw 74. The body 73 has an

external annul ar boss ‘75 provided with a cylindrical collet |ock- 15

- surface 80 which functions to hold the_gollet finger 72 in |ocking .;? ,
positions at- the .running position of thé"tool. The collet 12 also ilnc

dénvar dl y eXhﬂﬂ?kﬂﬂuﬁk&%Uﬁvaﬁ&ﬁEtb%'EheSEﬁBSd4§°BheEh£'H&&gsz§1

provide the pri- - mary connection between the running tool a packer body
20 mandrel . RefiRyn 16 Faghi AB.! Cyhe LpPekaendepbriibh 82 BA¥I apExsEr nal
annul ar seals 83 is nounted on the | ower end of the operator tube 14 by a

t ubul ar coupl itlgedls ohheaheppeweenéniopbireionf ofheheoupbengo8debas an
external annul ar . boss 25 85 provided with a cylindrical |ocking surface 86
whi ch functi orgaimsioligscirewdogl by &i sgér sc8éwi A5L ocABngeensin Fignsl@i t he
running position of the tool. Figs. 2A 2B, 2C and 2D show the running tool
10 in run- Tni ndeeslliedn 130ds shrepdrdaopatker lovenhrnd PQrFGﬂn|Q€o a

wel | bore and set with the runnlng&tool Referring to Figs, 2C and t he

packer 90 is &nbey 54 -5t ThGare ?&lFébF@mEFF§eEn§|h?@YlﬁgnQb7BoF§}?on

I ker Mdel. k 91 5
'.aﬁlchpgﬁpggrt?@%%Qﬁ%ﬂﬁﬁgfr§Y63ﬁ8§§IghgeggB§S§ZnB§y uﬁgéeVmginnaﬁg%Sper-
Dot boan the | TSR BT, BihReRRETBE) o8 fnead ity SBRLARPAN L1 O0R

bet ween the inner wal casi g an r r e the
_Q~9ker is ferentlally spaced operatlng collet flngers 72. |
| 10"_ Referrlng to Figs. 1B and 1C, ‘the collet 12 ccmprises a

:tubuiar'body 73.threaded.along an upper end pcrtion on
'thé lower end portion of the body 22 and held against
.unscrewing by set screw 74. The body 73 has an erternal
'_annular boss 75 prov1ded w1th a cyllndrlcal collet lock-
'*i;leilng surface 80 whlch functlons to hold the collet flnger |
bﬁ&ﬁ72 in locklng posltlons at the runnlng posztlon of the tool.
: The collet 12 also 1ncludes downwardly extendlng circum-
ferentlally spaced collet flngers 81 which provrde the pri-
mary connectlon between the runnlng tool and a packer body
-20 .mandrel._ .
| | Referring to Flg. lc,la tubular seal unit 82 hav1ng

external annular seals-83 is mounted on the lower end of

LT

'_'the operator tube 14 by a tubular coupllng 84. The upper
end portlon of the coupllng 84 has an external annular boss_
hf25i 85 prov1ded w1th a cyllndrlcal 1ock1ng surface 86 which
'“functlons to hold the collet flngers 81 in locklng posi-
_tions_at the running position of'the tool.
Figs. 2A, 28; 2C and Zb'show the running tool 10 in run-

" ‘ning position coupled with'a.packer:SO which is run into a



| ocked with the casing | and | | |
- g wall by the u i : :
" The u pper and lower slip 1 Sepbl.i :
 hoad 5 provided wi th an internal Tug 96 for connect| 2 371 aich recery
 showd” Mmto the pg@keragflgﬁer?al | ug 96 for connecting a seal Unltelngg
' 2 it is set.” Atop sub 100 is
e of the head 95 provided wi t&an i.nternal ‘15 annbrgfa?ggk:zgo the

rece§s QL used in coupling th k .
ST p \Qs Sl 143 Hovel wids set uiﬁﬁfipiér%aéﬁ‘ Fapliy,Ragbeptag Tbe upper ™

I ch supports

fentially spaced upper sli
104. The u p So0ss" "
Fiays AI3Ch@nE0 200y 1o BREKE Po%s BRSanaat B0° elip expander

mandrel 105. The sl
rel easably mﬁelﬁé@l &Fclgl[@;{’r%rlﬂle%f &‘rpbrﬁtﬁ%l Wedd phcker MadRdr is

slip expander mand 0 tothe mandrel 91. simlarl
rr:an- ar el 1212tﬁ]%r§:'$ 105 | r| er |&@gr%£@;§?mﬁahﬁwﬁeamap@¥§ll%;@ \Xm E Eet he
plurality nte I.cal bore in which,2

rel ative %DV%m&ﬁkrrﬁieégggdiggéﬂﬁﬂmhﬂjékpundabkﬁj qﬁgi?:%%i%f’

. packer nmandrel- bod
carrier 102 .after y 91 and t he
along a | oweF? %é ah NGpPEE KET ip SasedmblA IUHAADR eB&VE“rEu f%oﬁ[%(ﬁlﬁ}r eaded

‘ portlon on the upper slip c =
Tﬁe gg?cent rbgal I.yhgrgga]j aggembbyes@,},}e.tl@ﬁ? o r| 10:%%“&{%% ypwardly
e ePS|on fube 113 is provided with a ° pac mandrel .

ar | ockisaar eaesaglasamnehpeek%sm%nﬁ&%%k ‘15]&? J¢ el gdeke 2o | ot ernal .

slip 5 assenbl'y in the running ¢ond U”Ctlon for the upper

1ocked w1th the cas;ng %&ifnbgfthgeupﬂéf'QﬂdtnoheﬁndlpaCker ;:1
o/

;0 assemblles.; The upper end portlon of the body 91 is
| threaded into a-J-latch recexv;ng head 95 prov1ded with an
1nternal lug 96 for connectlng a seal unlt, not shown,
into the packer after it is set. A top sub 100 is threaded
S into the upper end of the head 95 prov1ded w1th an 1nternal :
1315ﬁ1annular locklng recess 101 used 1n coupllng the packer | B
d'i with the runnlng tool. The upper sllp assembly 93 1ncludes L
an annular slip carrler 102 which supports clrcumferentlally

spaced upper sllps 103 held around the carrier by a strap

104. The upper sllps 103 are operable along a conical ~ U

20 sllp expander mandrel 105. The slip carrler 102 1n the run -
pos;tlon of the packer is releasably connected by shear pins
| 110 to the mandrel 91. Slmllarly the slip expander mandrel
105 is 1n1t1ally connected by shear plns 111 w1th the man=
. drel 91._ The Sllp carrler 102 has a con1ca1 bore 1n whlch o
':2$_za plurallty of 1nternal locklng sllps 112 are dlsposed for. .
preventlng relatlve movement between the packer mandrel
'body 91 and the upper sllp carrler 102 after the packer is
set. A tubular extens;on 113 is threaded along a lower end

_portion on the upper slip carrler 102 extendlng upwardly

=



Referring to.Fig. 2D, the packer seal assenbly 92 is mounted between upper
and | ower backup shoes. 120 and 121 which aid in containing and preventing
extru5|on of the 10 seal elenents of the assenbly when the seal assenbl
i s-in expanded seallng condition along a well casing wall. The | ower slj
assenbly 94 ihcludes a lower slip carrier 122 threaded on the | ower en
portlon of the .packer mandrel 91, a plum3%dity of circunferentially spac

| Sver slips 123 15 held around the packer mandrel by a strap 124, and a
lower slip exRerREntrinAkly BEOURd andiabeye dhe koP #bdt0 op 5#&

'12?:2'{%2232%%?%%@%% e T R B PR P 5 oo
I’ artl

Fi 2A, 2B, 2 t f f

TS uom ey KB mﬂ;a %gsséwxén @ta'rlﬁ%%n%&% 1% rBES

~wth-the packefy4 gy dbi H dffe b ﬁie R 40 f%&tr haNdppalt igigpt he

packer at a deS|re a wel | Referring to 55 Fi gs.
2A and 2B, 4 headdenpdig 10 thed RN ind ddﬁm.tlﬂan! %ﬂ%&e&ﬁﬁ@u@&; &bolpaad end
position with the top sub 15 of the running tool by shear pins 42 so that

. the upper and paw¥srJsing seals 47 and 48 respectively around the upper end
portion of the tube 14 are | ocated above and bel ow t he -10- bypass ports
43.. The annul ar RefRmmimp tnd iche 2Dubd-hs paickelre seadniasgenddly e ist upper
~ erd positions with the collet fingers 54 on the tube 50 in_| ocking

posi ti ons .wi t Heuntrd hetwees appemhand Jower ibackyumshoes B2 0spadr 121

1 A}

S\ . which a1d in contalnlng and preventlng extru51on of the

10_ seal elements of the assembly_when the seal assembly_ls in
expanded'sealing condicion along a'well casing wall. ' The
lower slip assembly 94 includes a lower slzp carrier 122
. threaded on the lower end portion of the packer mandrel - 91,
.oa plurallty of clrcumferentlally spaced lower slrps 123
."lrl§ffheld around the packer mandrel by a strap 124, and ‘a 1owera'a__:
“5slip expander mandrel 125 whlch slldes on the ‘mandrel 91 o
and is initially connected by shear plns 130 with the man;
_drel. An annular cap 131 is threaded on the lower end of
the lower sllp carrler 122.

_ 29__ ‘Figs. 2a, ZB, 2c and 2D show the relatlve positions

Coep

of all of the par;s of the running tool 10 and the packer

90 when the running tool_iszconnected with the packer for

R

lowering,tnefpacker in a;well_bore and setting the packer
at azcesired depth in the casing of:apweil, _Referring_to
25 _Figs.JZA_and 2#,-the.rnnning £col operating tnbe 14 15 |
‘connected at an upper end pcsition with the top sub 15 of
the running tool by shear pins 42 so that the upper and
lcwer ring seals_47ﬁand 48"respectively around the upper

‘end portion of the tube 14 are located above_and-below the



-5 plns 104 W th the tube 50. The shear pi ns 140 extend t hr ough -t:-he shear
" .pin. hol/€s™N63 in the tube 50 and 62 in the tube 45 holding the relati've
-p05|t1on f the tubes 45 and 50 at positions at which the outer surface of
t bel ow t he rel ease recess 53,is within the heads of 10 the
hol di ng the collets 54 outmardly at | ocked positions within the

eceﬁggéﬁ go%eeuﬁhe PR CA nPELAL  p Sdidh SES LA L enass o yl4ﬁe: ﬁd

hel'd at an up ocked position by the running tool The pins 6

by the ring &8 enéeﬁanﬁm@atéalImraityuﬁsex@@mtéusﬂ@oﬂmmﬁwe&uel slots
55 in the tube 50 into shear pin holes 141 circunferentially spaced around
the tube 45 solléat fihgersnfd 66n atlde ptulse 630 aire Imcleihd qusitibmenl |y by t he
tube 45. Referring to Fig. 2C, the collet fingers 72 of the collet 20 13
on the runnuwgth@nlthebeeeesar%4eng@@edtmb¢th@ isteonngcted brrsheaski ng
recess 115 in the_top sub 114 on the packer settlng sl eeve extension tube

113 for h8I dPh@stﬁ@‘*s\S%f—hnﬁh? uBebR X3 &nsi Bhe shear s Y 968nd on until
th tt th - Th t f 72 d.o dl 25 t
the fgck'eggpgérwgh Bricanesn, 1w nofes, 41 I8 i Aive 050 ek 48 G 50
he b f d of .
The ranni ng F3BF 48 o045 *ng o R (P pdsL EQIME R AE dllied U] 200 O0,

- of the colle 2edr t I ﬁyggg r ng recess
-101:in the t%)gésag ﬁggﬁgéitﬁ%p%%r%ﬁ%ﬁgﬁét hme@%%%kser él of Olﬂrr{xgéndr el 91 .

_.forming the pabaeas BOLOW | e beé16L8e { FOCEHEBII0L 4 qaitmd ﬂﬁe esde@ror The

collet flngers 81 are held out- \_}
e - 10 the collets 54 holding the collets 54 outwardly at locked _

p051tions w1thin the locking recess 34 so that the upper

packer slip setting tube assembly 44 is held at an upper
end locked position by the running tool. . The pins 61

- held by the ring 60 extend radially inwardly through the

f: longitudinal slots 55 in the tube 50 1nto shear pin holes

"*5'141 circumferentially spaced around the tube 45 ‘so that T

;the ring 60 and pins 61 are moved longitudinally by the
tube 45.
‘Referring to Fig. 2C, the collet fihgers'72 of the collet
© 20 13 on the running tool tube 51 are engaged in'the internal
" annular locking recess 115 in the top sub 114 on the packer
setting sleeue extension tube ll3nfor holdihg the setting'
tube extension at an upper end position until the setting
of the packer._ The collet fingers 72 are held outwardly
;'25“ at the ‘locked pOSltlonS ‘shown in Fig. & by the cylindrical
”,locking surface 80’ on the boss 75 of the tubular collet body -
73 connected on the lower end of the running tool mandrel 22,
As also shown in Fig. 2C the collet“fingers Sl of the collet
12.are positioned within the interhal annular'locking recess

101 in the top sub 100 on the upper end of the packer body



-wardl y-, at .the. | ocked. positions shown in Fig. 2C by the cylindrical external
Iocklng surface 86 on the boss 85 of 5 the coupling 84 on the | ower - of
t he. runnlng tool opera- tor tuhe 14.. The external seal rings 83 o :
~seal. unit .82 on the lower end of the running tool operator tube fi
seal ed relatlonshlp in the bore of the packer mandrel 91. Thus, as g
. Tustrated in Figs. 2A, 2B, 2C and 2D~Xdten 10 running the packer 90 into

axel I bore on the r.unni tool 1Q the collet fingers 54 on th
assenbly 44 | AR ) Mo ia dhs' BraSREvoRo 11?3 bRtvBan) the, BRpRINT

nmovenent. ‘unti | et ack 1
_ '.co?ll et 12uare 'f cﬁeatf"‘ﬁnt?‘n %?‘p?%(fkeﬁrhﬁo%%% sgggﬁgc?‘e%é Ph
t ool f ty
Loo 19 1 00) Miudp @At diidd Joia et %mpéc %‘“rl%.es 280yt Bl V0 00
the running tQey1@firiddis td:dictha tlla,ct:mxgt @urTalel 8 60bn! Rfer BBRISNES! ae!

connected on the | ower end of a tubular handling string, 20 not shown,

until the pscltie icowslime Siewn athes Aiowely eldidf. thee runningg tbedl opeda-
packer are |owered with the bore of the packer and running tool and the

~ sypporting tubiow ke rigﬁ-op@hescextﬁea:hafll wead mingtse 8deloin he Seedl unfikow
through the packer and running tool into the tubing string. 25 Additional
appar at us sucB&iPm theilRyen endg off ttheorugnimgutogls operafor, thbe Ehtwn,
may i.f well condltlons re U|re be connected wi th and_ supported fromthe

bot t om of t he hd&aledrke tﬁ‘&cl@&reaﬁ(f é‘ﬁ‘? @&&P‘ﬁﬁeﬁ?“@ﬁ?&eﬁ&ed
fgm the packer iy, gpplg i n.%' %d 9 BidePAS 9, 98 LY whe'>

.. 10 'running the packer 90 intc a well bore on the running tool
| 10 the collet fingers 54 on the tube assembly 44 lock the

”'setting sleeve extension 113 of the_packer against movement
until time to set the.packer"and the collet fingers 81 on

- the collet 12 are"locked with the packer body mandrel con-

: dfnecting the running tool w1th the packer until the packer,
_:is fully set and the running tool 1s to be disconnected
from the packer. The packer 1s thus 1owered on the running

- tool as illustrated With the top sub 15 of the running tool

.connected on the lower end of a tubular handling string,
]T 'j'jpzo :not_shown, until_the packer is at the desired setting depth.
: ) The running tool and packer are lowered with the bore of
';@ | S  the packer and running tool and the supporting tubing

string open [-Te] that fluids in the well may freely flow
.”,through the packer and running tool 1nto the tubing string. )
_25'_Additional apparatus such as a tubing string with or w1thout _
o a seal unit, not shown, may 1f well conditions require be’
'connected with and supported from the bottom of the packer.
" The_weightfof the packer and any equipment suspended from

the packer'is applied upwardly to the tubing string'through



the running tool with the various shear pins in the running tool. .isol ated
fromyei ght forces. The force of the.weight of the packer and related .
htus is applied through the'top sub 100 on:the upper end of _the packer
Il to.5 the collet fingers 81 on _the collet 12 and upmardly to the.
"tool head through the coll et 58&& 73, the run- ning tool body 22,

“and t¥e t 15 of, the rynni.ng tool . Thus the sh Ly to ¢
AN ihe LoP e Rt %% 3 yarists, AReRn" Binl ARoTRG, EpPhLes og
R 10 lied 4 t Kk

e fonnippl bt %o*sfla%%'?e 2 e ol BotiB o b 33080 B0k R SUTLAT o7

tubing string suyspo gaaa&f g wai'a%@ata ar?%ti‘% hal bp1983 § gxeefe\a@hdltneto a

seated paesition as e upper ranni ng t ool
operator tubeagit fl¥siow dma;ﬁéon@pre&r %hﬁhotthheubabMért fa@hdreft! uitd pressure
is then in- creased in the tubing string supporting the running tool above
~the ball 150.thélfwlllet Eimgeasuitd ion ahel cedléeawl2 waddupwhirddygiot he fl ow
passages 40 in-the running tool top 20 sub 15 into the annular cylinder 24
above t he anrifiearrysirsingh tZ®l hipad dbwonghd ther coldet: bodyi IBenths kyn-
applied to the tube 45. Since the tube 45 is secured by the shear pins 140.
to the tube HUJ&hdxFHehSQWI@@ PAdeties Xopn sike 15uBE SHearunpdpgedoph -t he

-l ocki ng recess t he .t ube 45 cannot 25 e -do until .the '
pressure on e, the, pheRE Pl SRIVE OMLY BbczEs ﬁanrééesfaneénsf the =

356" entar o Rt T e Sk gon %@%ﬁ?ﬁ%ﬁe%zsgﬁwfhe;; '
| }-'-t“be 45 e g doy s i patiez 61 AN |

When the packer 90 has been lowered on the runnlng tool

10 to the deslred depth, a ball 150 is dropped_lnto the -
tublng strlng supporting the runnlng tool. The ball drops
downwardly to.a seated p031tlon as shown in Flg. 2A on the

ﬁﬂf~f15;-upper end of the runnlng tool operator tube 14 c1051ng thef'dﬁf'“d“

'zbore through the runnlng tool. Fluld pressure ls then in-
creased in the_tublng strlng supportlng the runnlng tool
) above~the-ball:150; The fIUld pressure is applled down- |
wardly through the flow passages 40 in the runnlng tool top .;;;j
20 sub 15 Lnto the annular cyllnder 24 above the annular plston |
25. The downward force on the plston 25 is applled to the s
tube 45. Slnce the tube 45 is secured by the shear pins
140 to the tube 50 and the collet fingers 54 on the ‘tube
| dso are locked in the locklng recess 34 the tube 45 cannoth
:.25"move downwardly untll the pressure on. the plston 25 is ._
':sufflclent to exceed the reszstance of the shear pzns 140;
When a predetermlned pressure level is exceeded the pins
140 shear. releas1ng the tube 45 to ‘move downwardly. The

| plston 25 and the tube 45 move downwardly w1th the plns 61



-13- sliding.downwardly in the longitudinal slots 55 until the pins 61
~engage the l-ower end edges of the slots. The down- ward force on the
pi ston 25 and tube 45 is then«applied through the pins 61 to the tube
At this |lowered posi- 5 tion.of the tube 45 the rel ease recess 53 ar
“the tube 45 is within the collet finger. heads 54 so that the collet
are free to spring inwardly out of .the larjdng recess 34 releasing th
50~to nove downwardly. Con-' tinued downward pressure on the annul ar
cylinder 25 .drsieding dovmwardly 4th arhe tlengiteditaldadnies A5 urdrich rithe he
tube 51 downwardly against t he upper end of the packer setting sl eeve
_extension 113.pimg 6Gbvengrde f the clawen rend (gdges of thwiskatshr Shh dgen-

coll et body 70 to_the upper end edge of ,_the_top sub 114 qon the tube
ext ensi on 113, YaEBTPREBCORSEHRPRETRR (55 ROEIR 45 drh Hhen RERIGEDS

~isthus applied_ihrough_the tube assenmhly 44 and . th ker tube extension
113 to the toptéf?ﬂgﬂaF$?e?lﬂﬁz§f %g%'%/h‘é‘ﬁ?ﬁ)%\hr g“?o c}r?“ﬁ‘reee&;lqoﬁl
carrier is' gufficient . sgggg. ] | #é%% t | UL e 2 1S
rel eased frgm {:%éhpg%k{éfrzebo y Z%Q%ntg% _ree_ _es%% ﬁa% 'eéﬂgfc?g‘mﬁaéﬂc?ftpr ce
diives the sligsCsrfEnfdehdScd Likt! fﬂ@lézo%&uww dy Hht e WU 0RE ex-
- pander surface of the upper slip mandrel 105. As the slips are driven
downwar dl y. andf ohgeps davet bfeédt t NspPing XNk BN butt ek st | Xikithg he
slirps to nove along the expander 25 surface into engagenent with the inner-
wal | surface otetésswdd| rebsasing ndhie stubven. 50 Weemdvee ddwipamiigage Qdre-
.casing wall they are tightly wedged between the slip expander 105 and the
cheing t her ebytinued ndowmardpressurs emdtheanmylancykindsr Afidwives

~upward movegent with the casing wall . n L o
B 10 . the tube 45 and the tube 50 downwardly forcing the tube 51

S
ube

: downwardly against:the_upper end'offthe packer setting -
sleeve extension 113. The downward force on the tube 51. _
. is applied through thé cpilet body 70 to £he upper end edge
Loﬁithe_top sub 114 ‘on the tube extension 113f:'Contihued-.
”:??1$g;§oﬁnﬁafd"fofce oh-thé*hjdfaﬁiicnéiStoh 25ﬁi§ifh@s}appiiéd ;ﬁ
|  ;'thr6ﬁgh thé_tube asseﬁﬁly 44~and:£he packer:tﬁbe e§£eﬂsioh
113 to the top slip carrier 102. When the downward force:

on the slip carrier is sufficient to shear the'pins"lio,

the upper slip carrier 102 is released from the packér body
20'.mandre1 91 so that the-downwardfforce drives the slip

) - carrier and the top slips 103 downwardly on the conical ex-

o ~ . . pander surface. of ﬁhenupper slip mandrel 165. "As the slips

. are driven.doﬁnwardly'and Outwardly the strap 104 expands
-+ and breaks alloWinglthe slips td'm6Vé aiéng the expander
25 su:féce,into'engagement witﬁ'thé innéf.wall.surface of the =
weii casing, nbt showh;' Wﬁenlthe sliés enéage the caéing |
wall they are tightly wedged-betweén the slip expander 105
- and the casing thereby setting the upper slips and locking

the packer against upward movement with the césing wall.



Wth the top slips 103 of the packer set, the setting sleeve extension 113
- as' well as the running tool tube assem bly 44 and the annular pi'ston 25
owe no farther down- downwardly. Since the downward novenent of the
’)5 5 is stopped, further-pressure increases through the. tubing’
:  fnto the annular-cylinder-24 applies a lifting force. on the runnlng
t-ool\D#ad raising the running tool body42 |ifting the collet 12 which -
_applles an upward force through the collet fingers 81 to the top sub 100
connect ed t hrougfitly thectom mliposl0f (9f thhe RAGkST fffor &b Qafe tting upvvard

force on the packer. mandrel is transmtted tQ the pins Jtlo h shear
rel easi ng t helPRFR SXFRRZIA! ]9]1 4% Mg He ﬂﬁ)p%fe SR *h ﬁﬁsfm

wedged agal t ex d sli t he
runni ng tool i?é @Faeh'gé)b rgl ‘V &%‘%ro%ﬁ%s tcoatggléev%\g{%r ession i n%h

~tubing strin whﬂ% I seyl, the
slip joint w&?‘?ﬁkg%g% a#ﬂﬁf%e relative rdm o‘}émé}rr%udnﬁtj dol% lrﬁ)lv\é/atr%éyrmverrent
required §n jheg a%gsu; é&%fwdm eded | thrbuyh tdife reubinkg t ool
and the p%ck%r £n re @gf%ﬂggllfﬁﬁs t he hmﬁi slip coneQiZS agalnsfﬁghe-

| oner backupgefpeg 12dt@nehé enmekdeeroybiaidat-y2 H Zampitese w5 Inf ting [foxdcer *
assenbly and.expandi ng the packer- el enents until they are tightly wedged.-

in" seal ing rehathensimmping ool thead arkisingrthelrminvind tdal ibedyr 2% |
-surface of the well casing.. After 25 the packer elenents are expan%ed *

~ the conti nueifibing dthereallet (32 ‘ﬂmramhﬂ%@%ﬁwer# Hensiad

_'releaS|ng t he ‘packer - mandrel for. continued up venent. re ve to the j-
l-over” slip cthe ‘?L‘Z].Elet Tﬁ’eng%‘?/%ralsl?‘bs 11%3"%9 esvﬁ??]t connected atrhr rh \J

10 the member 95 with. the packer mandrel 91. The ‘upward force

.on the-packer mandrel is transmitted to the p:L'ns 110 which
shear releasing the packer mandrel 91 from the upper slip
cone 105 which is wedged against the upper expanded slips

- 103. The upward movement of the runn:Lng tool head and body o

R '1_5::'___may occur due to some compress:.on in- the tub:.ng strmg
: support:.ng the runn:.ng tool or, J.f a sl:.p ‘joint is used,
the slip joint will accommodate the relatively small amount

of upward movement required in the running tool head and

body. The fluid of the running tool and the packer mandrel
20 9.1'.lif_ts the lower slip co_ne'l'25'.against- the lower ba‘ckup
shoe 121.and the packer a's-sembly- 92 compressin_g the packer

assembly and expanding the packer: elements until they are _ :
:_tightly wedged. in sealing relationship-around the packer man—_. :
drel_with the'inner wallzsurface of1the-ue11 casingrj After.
. .25 3the packerfelementsfare ekpandedgtheucontihued upward”force--'
| oh the”packer mandrei shears the pins 130 releasing the
packer'mandrel for contihued-upward movement.relative to-
. the lower slip cone: 125. The*lower'slips-123 are lifted

along the expander surface of the lower slip cone 125



along the expander surface of the lower slip cone 125-

- -15- stretchrng
mell The shear pins 61 are selected to remain unsheared t hr oughout

he | ower slips 123 of  the' ?2“
f-.setting the packer. After t N
2;2F22f Ocontrnueg hydraul i c pressure applies a downward force o

upward force against the
anaul ar pi-ston 25 and an equal and oppos{E@;DPe R S e e hopor and

PRI 5 ?ﬁi J’Easr ng)bﬁﬁﬁ r}.dr%n %rsm:'@,p é»%mdleeuummaﬂeer seal

| over S!1ps_agal nst lip carrier 102 grip the
Sorer w1 af e P SR B P ol Dok et pas e o
outer vall o cker | ocked in e
tendency to noerelselastldy ten(ie&da%e%s%%@' d y’}%‘%%&ﬂﬁl the progeske

set. condition. Wen the hydraulic pressu ) f edot er gined maxi mum
e o 31 e i sl Bachen e SRRSO B 050 LT
packer setting pressure t he downwar gr f aeLbEL cdly unti]
61 shears t e paskercpresised,t bentihaedSh QralY¢c gg Q reragﬁ@ ie 2 e

es .the stop shoulder 33 on the ds to
;gﬁbgrsgon “ ngPgﬁgﬁ ﬁ?dﬁ&upnctbeeasnubarnpibeoﬁytsngﬁa gésgﬁ§i¥ te

d
t the stop shoul der ea

rge the pisto wNn- mardl agai ns |

(l;f gt he set - uﬁS%?S&rQ- uBWH?H#y FPe yagyinet f the clowet hendasK Cine 13_% clhﬁila

stablrsh t he maxi num 25 pressure

61 S t
Egeggpp:gz Intg&? eﬁ%%ékgs %59 %%gttompqm@ g@ghx&y wedge the upper and

NS . lower slips against the cas;ng wall and further expand

", 10 the packer seal assembly. The inner sllps 112 within the :
| upper slzp carrier 102 grip the outer wall of the packer
mandrel 91 holding the packer mandrel against any tendency
' to move downwardly and thereby keeping the packer locked
"7-:y’1n ‘the set condltlon.. When the hydraullc pressure belng

*:applled 1nto the annular cylinder 24 agalnst the pxston

'725 exceeds a predetermlned maxlmum packer settlng pressure,
the downward force on the tube 45 against the plns 61 shears

the pins releasing the tube 45 to move farther downwardly

.$“!-: until the piston 25 engages the stop shoulder 33 on the

:h 20 ‘upper end of the member 32. Additional hydraulic pressure
= -in the cyllnder assembly tends to urge the plston 25 down-
c - wardly against the stop shoulder 33 and the head of the set-

'rl'tlng tool upwardly applylng no force on the packer. “Thus
. the shear plns 61 are selected to establlsh the maxlmum
225l-pressure whlch may be applled 1nto the packer for settlng
" the’ packer, ' I
- With the packer 90 set in the well bore, further hydrau-
'ullc pressure in the tublng string into the running tool

- head applies downward force to the upper end of the operating



'ﬂVVth the packer 90 set in the well bore, further hydrau- lic pressure in
'-the tupFRg string into the running tool head applies downward force to the
: ¢QN9f the operating ~ tube 14 which is closed by the ball 150.
~When thendpwnwar d ‘force on the tube 14 exceeds a predeterm ned value t he
' shear rel easing t he control tupf 10 nove downwardly to a | ower end
gposrtron as shomn in Fig. 1A at which'an 5 external annular stop shoul der .

16 on -the COpLEQ! 14 \0R1ER 1020F5:88 by EAE%a RIS SOl &lS¥mvid

t he runnlng omer end position of the oper at or tu%e 14

~ the upper enéoeéet BR tHBCriBe DEh ONkEBEAHYROSSedOtdimived Ovd \gé, f£tid her
- pressure will be expended outwardly through 10 the bypass ports into the

wel | bore arpind gbesheltngeéssifg Stheotdhtfol heulbe Nt Ngowe® downwaied Ly

~

- downward novenment of the operator tube also releases the running tool from

the packer byol awkoweg ehé positBdnbasoshowme imlFig. flaget switiclhran he
.collet 12 so that the |ocking surface 86 on the. boss 85 is 15 below the
_heads of 5heeﬁtﬁraﬁlf#hg%lérn§t¢9n§b¢u¥ﬁﬁﬂrh@ emethe| sentrohgeike gan-
~outwardly in the | ocke d osr ions within the ockrn recess 101 in the top

=

“sub 100 of tﬂégﬁécﬁﬁrln v?%%%t?rd%E?Prﬁkﬁp 1dg% PRRITHRRIRS slips .
g t t . f dd d t tq th :
1'ocking sur 1 EeBleheRd '”%gb’%‘gt ‘{'%eréf%‘?% PRFERAGH Y héhsgté%fafﬁg%‘?%eé |
oo t-h t 1 I let
f{frggersGYZea%gnggé ?%8 o %gggr %gﬁ&dg 3%?%?9, asgwéékégedﬁothg

- running tool ?aﬂﬁaéofﬁrﬁﬁérof)régsufé wilDeps é:Ek%@:id’éd/ wtﬁaéaw #ifoiih
_4;runn|ng tool “from the packer” for renoval from the bore.
IR '10 the bypass ports into the. well bore around the tubing string
supporting the runnlng tool. The downward movement of the
. operator tube also releases the running tool from the packer

_by lowering the boss 85 below the.collet fingers 81 on the

__collet 12 so that the locking surface 86 on the boss 85 is

gcollet fingers 81 outwardly in the. locked 9051tions w1th1n
the locking recess 10l in the top sub 100 of the packer.
As prev1ous1y described, when the upper packer slips were
set, the collet fingers 72 were moved downwardly relative'
"*fftzb:-to the locking surface 80 on the boss. 75 thereby releasing
| 'the collet fingers 72 from the’ setting sleeve extension tube
113 of the packer. With the collet fingers 72 and 81 both.
no. longer locked outwardly,fan:upward;force on_theﬂrunning
-;tool cans hoth.set_qf_cqilet fingersfinwardly.releasing the
- 25 running.tool from_the'packer_for_removaljfrom-the-well_bore.3
' The packer 90 up through and including the setting sleeve
extension-li3“on the upper end of the packer remains set
in the casing-of'the well_bore.. A production tubing string

having a seal unit provided with a J-slot, not shown, may be

O

:'_below the heads of the collet fingers no longer holding the T



'Thé-packér 90. up through and including the setting sleeve extension 113 on

* the upper- end of the packer remmins set in the casing of the well bc A
production tubing string having a seal unit provided with a J-slo
shown, ‘may be - -17- lowered in the well. bore and connected int
packer bore by ‘1 anding and | ocking the seal unit in the upper end he

- packer latching the seal unit with the +L-95 in the packer head. 5 It .

Wil ‘be recognized that throughout the |owering and setting of the well
packer 90 thelpweked ianthaswellcherepynd connected t intocthe rpacier dodre
until the Tast specific pressure,increase step is taken to rel ease the

runni ng t ool PVOE?PﬂénSa R locking -bhe| et bRt ctP t HRe ripRRn LR AL 10

and the packer.ful Ly supports.the packer. and, any, apparatus conngcted to the
packer thrfoug?ihfhga%gFFe?a&ff‘m%tt BpF§rhg™ 69%&?0%5 sﬂb‘ﬁ ﬁ:e”?/a?'%us |
sets of shear BERsy nigi! the positive separate step of releasing the

runni ng. t. ool Fron1fhe packer is taken, upward .and downward forces may be 15

appl i ed tost he tUEEnaiiirBegrééw«%Qﬁéd‘.gtﬂi‘@ ERFEM AU ©0tnd Oléiv%ﬁf‘\‘,‘é [?':)‘LI

the packer is properly set and the packer may be pressure teste _
the running tgektRRENEEILEE OREELt PackEP D Nehd Isdder AdiRitns SLd¥cHeBK Of

| osing the packer in well bore fromthe running tool due to shear pin wear

or:20 acci debyad telletewith the running t001 unti1 the last specific:

i o pfeésﬁre incteasé s#ép is taken to reiéase the running tool

U | from the packer. The coupling betWeen:;he runniné_tool

10 And the padker fully'suppdrts the pa¢ké:land aﬁy apparatué
conhéctéd to the_paéker through thelcoilet Qiﬁhout applying
weiQhﬁ fqrces on the various sets'ofﬁshear pins. -Until the
_positive_sepafate.sﬁéﬁsof rélea#ihg'the rﬁhniné tool from
 thé packer is takeh,.ﬁpwérd and doﬁnwafd.forces may be

S X ﬂéppiied'to_fhe'tﬁbiﬁgfstfiﬁgfsﬁﬁporfing“ﬁhe:fﬁnﬁing'tobi £6 

"_détérmine-iﬁltﬁe packef is'propérly set and thé'packér:may
bé pressuré testéd without the_runningltool.being disconnected
" from the péckér. Théfe_is no risk of loéing'the péckér in
well bore from the running tool.due_to shear pin wear or

_:20 accidental'féilure.
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-18- CLAIMS 1. A runnlng and setting to . a well -packer having a body
mangeel , -a seal assenbly, gmm IMj“im assenblies, a setti-ng sleeve
f or N i ng said upper slip S on said body mandrel for
\q)said 5 lower slip assenbly, said tool conprising: a head
assae  connectible with: a supportinglBubi ng. strlng and i ncl-uding-an
annuN& “cyl i nder and an annul ar piston; = a tubular tool body secured to

- said head asééﬂﬁmaﬁ a. first releasable |ocking means on said tool body for

coupling 10 said tool with sald packer nandrel and agglyln melght forces
on said pacdker MeEFRIEINT (39 SEEIRBEOOL SERHR YBEki REC ﬁEaH?Vlﬂﬁupled

i th I d t f bl e Ki th d
Scker "ot ti o bRk, 8BS, A sefho AR Sue Shes TR LR B TS
‘tube rel

bt he?S 2o RNNRR A WL S T, cBoEnbly Y Datd npggézﬁgg@ker
mandrel af t ery SAKhIRACKRIA infeatdl dn) & (€ IdodiOnBnaZel £Ar' 4BRILNAgaRG j@Ct ting

tool in accordance Wwith claim20 1 wherein said first |ocking means
conprisessa Quweat asiSipThlassdudliyg s@il al tyol noyedpeistagt et a. f hagar s

for rel easabl e connection with said packer nmandrel. 3. A runni ng and
setti ng t ool assar}:dqr drorect ithl ec lwall th. 2a wheppont siag dtubang shriagdand :
operating tube conprises an 25 external ..locking - surface - coacting - wth
Sa'd Co||et1ncl g an annular cyllnder and an. annular plston- a -
| tubular tool body secured to sald head assembly, a first o
“'releasable locklng means on sald tool body for coupllng |
10 said tool w1th sa1d packer mandrel and applylng welght
o forces on sa1d packer mandrel to said tool, second
'locking means coupled"ﬁith"said annular pxston for
' releasable locklng w1th and operatzng sald packer setting
”lsleeve to set sald upper sllp assembly, and an operatlngﬂ;b
15 "tube releasably connected 'w1th sald bead assembly andf
havzng means for operatlng sald flrst locklng means to
release said tool from sa1d packer' mandrel after sald
packer is set in a well bore° : Q;r
2. A runnlng and settlng tool in accordance w1th claim
20 1 wherein said first -locking means comprlses a collet
assembly having radially - movable collet fingers for
.releasable connection_wlth_said packer'mandrel,'
3. A running and setting todl_ib accordance_wlth claim
2 wherein said means on said.operatlng tube comprises an

25 external locking surface coacting with said collet

a



fi'ngers of sajd first |ocking rremmd collet fingers

oUtmardIy at-a first position of rating. tube and renoved fr
within said collet fingers at a 4 ﬂﬁﬂﬂi@ﬂ!’,ﬂ}" ;sai'd operating t
4. A running. and setting tool inr ae h claim3 includin
bet ween .sai‘d operating tube and said head assenbly for holding said
operating tube at a first | ocki ng. posi tiengand for releasing said operating
tub€ after said packer is set for novement to a second 10
operating positfimgers| efisiswid sfiidsti rsdckiooki. mgamsanﬁo:odpiqmgsasdlﬂool
wi th said packer mandrel. 5. A running and setting tool in accordance
with any precediolget af#ﬂ%éﬁelwwltﬂ]dpe#&t ing fimsd | posiétéamatmfy said
connected with said head assenbly by shear. pins sized to 15 _shear _after
sai d packer- i s QRALa%ing  Aukgnials afemesed nd 5ol WiithdEcofddAce AL Rtany

di I | udi h i bet .d I t
Bndsal 0 secondt VHRA G irdh RPN HOBAOA 40 SR SReaT FPomieRrd Second
I ocki 2 t '
for setting saith péﬁ’f%‘?ﬁﬂﬂéﬁﬁa‘e@%@f‘%"é S i AEERRAEAPE, niBh RaTh"

acgordance Wty awcpﬁamg ReafkaigBtwidnds 41 aoPQké@J.hQCIﬂvﬂﬂe nsﬁ@ssaqapl ed.
with said annular pi st on restrai ning novenent of saird 25. piston for -

setting said uppRid Sasé.?&mb![}i i fo hgoTd 5§ Us£i@08pEFa L BRg dtbst 8D axEgeds a
predeterm ned | evel . -20- 8. A running and setting tool in accordance
wth claim7 1locking position and for releasing said operating tube

11 / . ) . .
(R - after sa:.d packer -is set for' movement - to a second

10 operating position relea51ng -said flrst locking means
coupling said tool’ with said packer mandrel.
5. A running and setting tool in accordance  with any
: 'preceding claim wherein _said operating tube is releasably
*dconnected w1th said head assembly by shear plns 51zed to
. _{-_.'"]b-;s"i-'-fl-."shear after sa:.d packer 1s set. ' . . |
| “~.6,-1 A running . and settlng tool in accordance w1th anyp'
_'pr.ecedlng claim 1nclud1ng a shear pin coupling between
said annular pi_ston- and said -second locking means for_”
'disengaging said piston from said second locking means._

20  when a predetermined pressure level against said plston

T

- for setting said. packer is- exceeded

o T A running- and settlng tool in. accordance with any

| - preceding claim: 1nc1ud1ng a th:.rd lockmg means coupled
with saJ.d annular piston for: restralnlng movement of sald-

2'5-'.-‘:__--pJ.ston for setting said’ upper slips until the pressure

against said piston exceeds a predetermlned level



- wherein said third Iocking_neans |ncludes radi al .collets for |ocking wth
-sai d head assenbly, means pr | ocking surface within said
coll g novabl e by said pi st "!“H L' IIN means restraining said means

- proginding said collet Iocklng*sum movenent until a predeter-

_ essure on said piston is exceeded for setting said upper slips. 9.

A rynmi/ng and setting tool for a well-pasker having a body mandrel, a seal

y, upper and |lower slip assem blies, a setting sleeve for settlng

sai d upper §L|pAarsenﬁhy,aaddsehamsgohoehldnbedgondndcelwibh cbaimng said

| ower slip 5 assenbly, said tool conprising a tubul ar head assenbl
havi ng connwbersdnnsaid tbirdeéeﬁkAQGSaﬁﬁnﬁeaﬂc&B@%ﬁb??dbﬁla¢@hb§§$tg@g

‘tubing string and including_an annul ar | in--der connwﬁlcatln with the

bor e througﬁ°§§ﬂdghE&Gha§§éﬁbh?adaﬁsﬁﬁﬁ9¥&r BeARSPROVARLRI | & SBtte&nnul ar
cylinder; a,tuby. r_toogl, bod nnected at a first end, aid head
assem bly &R&R&ngﬁagéaﬁﬁ ggéﬂnéabgpSQ?iggﬁnﬂoﬂfﬁhe aﬁﬂ a?lﬁg??Et

| ock having ¢4 | ﬁ%a% g&ﬁr ﬁxeé%%&@@!:ﬁxh% Qa!i&%éQHsag nguiﬂ%tgg gPper

‘end of sai d packer an opera sl eeve t8d with
- sai'd head aé%ﬁlﬁ%Ylééklﬁ sﬁ?ﬁ§8839%51ﬁktam$0éﬁén€“Qn&iih Sﬁtédéﬂéﬂlar i

- pi ston for operating sal packer ting sleeve for setting said upper. S|Ip
“-assenbly i nplindiangrassaeendn! sakdngistbheisoexssededetondseppongt satdd of -

s said’ operating sl eeve assenbly for rel easable engagement in a locking - x
- recess in sappepaslképs20 setting sleeve; a third | ocking collet connected:
i with said. operator sleeve assenbly and rel easably_ engageable with a '\‘j
o o 9. A runnlng and settlng tool for a well packer having a

body mandrel, a seal-assembly, upper and-lower Sllp assem—

blies, a setting sleeve for setting said upper slip assembly;

and means'on said body mandrel for setting said lower slip
5 assembly, said'tool comprisingé- a tubular head assembly
;hav1ng connectlng means for securlng sa1d head assembly on

‘a supportlng tublng strlng and 1ncludlng an annular chln_ R

'der commnnlcatlng w;th the bore through sald head assembly,-
'an'annular piston movable'in said annular cylinder; a'tubu-_
10 lar tool body connected at a first end with said head assem- \#;;-
“bly and prov1ded at a second opp051te end w1th an annular
collet lock hav1ng collet flngers insertable into a locking
recess in the upper end of said packer body mandrel, an |

operating sleeve assembly coupled. w1th said head assembly

»

15 and engageable at a flrst end with said annular plston for
B 'operatlng-sald packer-settlng sleeve for settlng sai’ upper.ﬁ
"'sllp assembly lncludlng a second locklng collet on said
second opposite end of said operatlng sleeve assembly for
- releasable engagement in a locking recess in said packer
20 setting sleeve: a third locking collet connected with said.

operator sleeve assembly and releasably engageable with a



-21- Iocklng recess in said head*EEEEﬁﬁTy_TﬁETUdTng shear pin. neans ]
restraining-said operator. sleeve nmoverment until : 5per

slips-are to be set; 25 shear mgm”'%ﬁﬂ'gabd with said operat i

- sl eeve ‘assenbly for deactlvatlng gai d ann ton responsive to ¥ :
- predetermmned pressure on said piston above the pressure |evel required for
~setting said packer sai d tool body bei m@lprovi ded with an external | ocking

surface 30 for hol di'ng sai d second collet | ock engaged wi.th saj d packer

setting sIeevelﬂﬂﬁﬂp955ﬁﬁe§ﬁeﬂ§t§P1§I8@99 AEFEULLY; dnpluddipgsgherRgPifeeve
f tt d | Kk

Al | gnent v ¢ nASARE £551 60E RAREngadt PREEATER G ARCTBe R HIbe 35
Securod al ong S et wbyelent bhedn, 3848 UERLLD %igﬁgl 8 o Bdy sEf; 2o0ab!Y

- secured along a aving a seal "sub

-engageabl e igy téifeago qunofme%%'sd aeéete%téadw&t&neéh.e;anabek.—aebrnglauoéace

al.igned within sal l'ocking collet when said operator tube 40 is at a

first upper f”“idﬁéﬁﬁ%goEo&n@eﬁétdthﬁhgn@aidrEﬁﬁ&la& plisgbngredpbnefveai d
first locking collet rel easing said tool from said packer when said

operator tube ito @ predeterthiced pressure endsadddpdptoat abotvebthes rel eas-
-ably securable with said head assenbly at said first end 45 position and
novabl e to sai Presawre devedogeaudrede £ornsersing ﬁPGﬁdPﬁﬁBgsmréaaéplled

~ agross sai d operator tube when the bore through said tube is. closed bz

bal'l dropped t &FaHe BRgePedng BFo¥afed wash an external locking surface

P

fkrj'-.' .~ 30 for holding sa1d second collet lock engaged w1th said
o J5_packer setting sleeve untll said operator sleeve moves
' said packer setting sleeve for'Setting ‘said upper slips
moving said second collet lock out of alignment with
said tool body locklng surface;'and'an operator tube
35 slldably dlsposed within ‘the bore of sald head assembly

'”ﬁ”and body releasably secured along a flrst end w1th sald E

P'head assembly and havzng a seal sub enaageable 1n the bore 15“
of said packer and an external’ locklng surface'allgned

' within said first locking collet when said operator tube

~ 40 is at a first upper end position and said locking surface
.~ is misaligned from said first'locking collet for releasing

- ' said tool from said packer when said operator tube is
;dr';_" ' at a second end.position and said operator tube is releas-

 ‘ably securable with'said'head'assembly'at said first end
':45;p051tlon and movable to said second end p051t10n responsive
'lto £luid pressure applled across sald operator ‘tube when
‘the bore through sald tube is closed by a ball dropped

to the upper end of said tube.



3-22 10, A hydraul i ¢ runni ng ana‘EEFFTHE__FBBT‘fUr—a wel | packer having

a -t ubul ag~hody mandr el provided mﬁt MI"” ul ar | ocki ng recess

al ong -d pRer .end thereof,  an ‘expa mnwa rrbl y around_sai d”body
“mandr.el n upper slip assenbly on "safd bo a setting sleeve on
sai d_bo ndrel for setting said uppgsaslip assenbly I ncl udi ng am
Internal nul ar | ocking recess along the upper end thereof, and a | ower

slip assenbly1gn sai i hod¥aaBadr ehnAdagt £8at Sebeis tckmnm@r@rwem said 19
body mandrel upwardly after said upper slip assenbly is set, said running

and setting tpatkeenhavihgga tabunanlhodYoman&behaprogx@edU@pem a&nd portion
adapted to be connec- ted with a supporting tubing string; a tubular tool
body secured ahteynak appuiacnliockingsuecdesspabomg anfupper lénd grineteof,
collet Iock on the second oppositeend of said tool body having radjally
‘movabl e col | eBnhe¥R3ndighgcbdrker nasapmblycareignd ceaid hpdnirardrelipper end

f said pagk dr el di | lar b d
sa Eal ooFa%?S%ngﬁﬁeéﬁdm”&aSS?%ﬁ&s«'eﬁ‘?%ﬂ%?ﬁwli%”i wdFebo 3 58 col e
end wi T Sai ASERRVELBY; RERS BERY pinded oSt cParEné oS e oD Looy
defin- 1ng W hOsgiihdy! 2b1088Ng tn ARULEE IVERAUI L LILKING zesLd LOP SUD

~havi ng fl ow passages fron1t I'nto sal ar cylinder;
~an annul ar pi §1@Ag ”EMébhﬁpérSen&OﬁﬁéréGf§aaﬂha@”ﬂ%ﬁérCyiiﬁd@%séﬁﬁlj“%ﬂenent
~therein respon- sive'to hydraulic fluid introduced fromsaid bore of said
sub into saidsaydibdey; maﬁﬂﬂel?yhdﬂﬂﬁédskarbebseﬁgbxarmvehwhw¢ﬂ sarid nternab
,ﬁannular | ocki ng recess along a second -

S 10 body- mandrel upwardly after said upper sllp assembly 1s

-

Lo

set, said runnlng_and sett;ng-topl_oompr;51ng=l.a tubular
top sub having an upper endlportion adapted to be connec-
ted with a supporting tubing string; a tubular tool body

..Hsecured along an upper end 1nto sald top sub; a flrst '

:IsQ;annular collet lock on the second opp031te end of sald
'rl_tool body hav;ng radlally movable collet heads engageable
in sa;d_locklng_recess w1th1n_the upper end of eald packer
mandrel; meanseproviding an external_annular.boss around h
~said tool body spaced from said first collet lock oro- _. \\—'

.20 viding a collet locking surface on said tool body; a

L 1)

cylindrical skirt secured at a first end with said top sub

in concentric spaced relation around said tool body defin-

»

- ing with said tool body'an.annular.hydraulio_cylinder;
~ said fop sub having fldw passages-froh the bore thereofe'
25 Lnto sald annular cyllnder° an annular plston movable dis-
| posed 1n said annular cyllnder for movement thereln respon-.
sive . to hydraulic fluid 1ntroduced;from said bore of said
~ sub into said cylinder; said cylinder ekirnabeing-provided“

with an internal annular locking recess along a second



-23- . opposite end portion thereof‘*EET?ﬁEW?nmeesLeeve assenbly novabl y..
~di sposed around sai d tool body ha end edge engageabl e
“annul ar’ pi ston for aning sai d sI aﬂg Wardly to set sai d{ugper
slip 5 assenb)y of said packer and+ Iocklng col | et POng-
second | ower end engageable with sald | ocki ng retess at the upper:
sai.d setting sleeve of said packer, sai€28keeve assenbly |nclud|ng a first
s&étion tel escoping into said-annular cylinder apd.engageable 10' with said
annul ar pi st onoPpogiter enduppstiondtheyenfvi A abebatan sheepereapsembly
extendi ng from sai l.i. nder skirt and havin n_external annular coll et
rel ease recessm?ﬁégéﬂyﬁﬁﬁﬁp§ﬁﬁda§888ﬁdséﬁﬂ tgﬁidbgﬁgebévé§§eﬁﬁl9PH§§|ng a
"second sectiont Iegcop 8 Eg ap Bg end ort on_15 _over said | ower
end portion of &4 r §¢ ?88? 1 £ léeBBHH §EcPfﬁﬁ°ﬂa€?ﬁgm3V%ﬂ9rd
| ocki ng col | et S t e f h said.
| ocking re- Cegé&ﬁ”?%e%@ga? gé%% ddH %Sgpgo%go gaﬁ sggﬁg rt- for
| ocking sai g 5h%%\éﬁnbﬁ%s%bEX;&Q?hEiEErdQﬂﬁV‘ﬁéQJ.HBVS”585039 weuhgrsbfféed
for setting said upper packer sTips; first sheair screws connecting said
first and sai dalemgnd seebh@ntowbrsehd engageablel @evR 8sseNDby¥k@hgr el ative
' posi- tions at which said rel ease recess on said first section i's
m-sal i gned fromesaiss atl the ﬁppgsrendnofasdldesehdlngcsléévetoﬁnshmdklng
said collet fingers -at outward | ocking posi- tions within said |locking
recess of sai dpégkendesadfd slegve aspemblysinciuding acfirsbpsegtiono said
second sectlon after said first shear screws shear sufficiently to permt
(U telescoping into said annular cylinder and engageable

10" with said annular plston at a first upper end and having
a second end portion.extending'from said cylinder skirt
and having.an external'annuler collet'release recess
spaced from said second end, said sleeve assembly having
a second section telescoplng along an upper end portlon
“7“??i5?jover said lower end portlon of’ sald ‘first sectlon,'sald
'”'second sectlon having a thlrd 1ock1ng collet formed on sald:
o flrst upper end thereof engageable with sald'locklng re-~

'cess within said second end portion of said cyllnder skirt

&V;/' - for locking said sleeve assembly against downward movement .
20 until released for settingrsaid'npper pecker slips;

: ':*first'shear'Screws connecting said first and said second

v | . sections of said operator sleeve'essembly at relative posi-

"tlons at which said release recess on said first sectlon
- is mlsallgned from sald collet flngers on sald second ‘sec-
_'ZSI'fzon 1ock1ng_sa1d-collet'fingers at outward_locklng posx-
| 'tions ﬁithin SAia'iaéking recess of'said.cyiinder'skirt
- and said first'section'telescoping_into said second section
after said first.shear'screws shear'sufficiently to permit

releas e of said thi_rd collet lock from said cylinder skirt



rel ease of said third collet lock fromsaid cylinder skirt -24- for

setting Tq\upper'packer slip assenbly; said second section of said :
oper at gve assenbly having circum ferentl tudind
slots ] di nal I'y spaced fromsaid coll et FI“I';I' mn d upper end
5 of+ sai ond section; a shear pin re |ner r'eNQec Y |sposed

ar ound econd section of said opera r sl eeve assenbly al ong said ad
| ongi t udi nal e ng u e r|n
aSuel N oidor £B> sEPeifb sattobplk [pbRer ollipu bRy, PhOLACRALER |

sl eeve assenbl gec$dbl- aeceaédsasa{-atafnglesvagaggaas 2y BV Enyi ébrsaﬂ-edges
of said longitudinal slots for nhoving said operator sleeve aSsenbly

responsive to héééﬁuhaml?|decﬁﬂeiéﬂéﬁtﬁdlﬁaldsBﬂﬁ§|Bén@!tudﬂﬁall set said
upper packer slip assenbly and said second shear pins being 15 shearable

at a pressure bpaeckedafzomssaidi dodihetl| Zocki Singenboor 8apdedpper nendd
setting pressure for said well packer for releasing said first section from
sai d second5seofi 6aidf segpudoperkion: shegheanspinbrotasnevaringasbidaid
annul ar piston above said packer setting pressure;, an operator 20 tube

di sposed in.th#& BUr@16P°§S¢daFBBn§uﬁaéﬂds§%?ﬁdtﬁﬁ?tbﬁﬁy°Fn§?ﬁﬂlﬂ@eﬁagﬁﬁl

sub al t he | dt f - | ed h th

Egreao?”Eaidepa@esveﬁ%aaﬁgﬁi§§a%ﬁﬂsp8$§§ ?oeabﬁuiiﬁﬂ ThoLS) ERREeHBEn 0

first upper enghgggl &HZE 2fdog ﬁGEQFS ﬁgﬂ éihQP rfﬁg a(gé sQP&rat or
Vi ann 0s c

“‘tube being pro an gxPerna ng-surface:
‘thereon a"gneﬂoﬁbﬁﬂhdlﬁﬂldsibﬁ§t1nto said first sectlon of said opera- \_j

!

C o

_10' tor sleeve assembly, said second shear plns belng engage-
| dable w1th ‘end edges of said longltudlnal slots for moving .
_sald operator'sleeve assembly.respon31ve to hydraulic
fluid pressure.on said annular cylinder'to set said upper
. packer'slip.assembly and'said second shear pins Being
'Tffls_dshearable at a pressure level agalnst sald annular piston ;r'ﬁ;:"
l:_ above a predetermlned settlng pressure for said well packer
for releasing sald_tlrst.sectlon from said second section
of said.operator sleeve assembly to deactivate said annular ;[:
_ piston_above-said packer setting pressure; an operator | \\"

20 tube disposed in,the bore of said top,sqb.and.said tool

o

body including a seal sub along the lower end thereof en-

gageable in sealed'relationship in the bore of said packer

»

mandrel, said operator tube belng movable between a first
' upper end p051t10n and a second 1ower end pos;tlon, sald |
25__operator tube belng prov1ded w1th an external annular boss
'.haV1ng a locklng surface thereon allgned within said first o
lockingfcollet when . said operator tube is at.said first
~upper end position-fOr.locking,said.tool with said packer

mandrel and said locking surface being misaligned from



Iocklng coIIet when sai d operat or tube is at said fi.rst upper end _position
for Iocklng said tool with said p sai d- 1 ocking su

bei ng nisaligned from -25- 'sai 3]“ ilsumﬂm mmmol | et vvhen sai
tube is at said second end position @r Leleass ng said to ro '
~ packer, said operator tube haV|ng a ball seat surface on the upper/ gnd/edge
thereof for receiving a 5 ball nenber teo28ose the bore throughisaid :
operator tube for ‘ﬁplylng hydraul i c_pressure to force said oper

downwar dl y fromsaadidd finedt loskindorold efawhese 8348 pRSTRLEN FBbPeF§a§§ sai d
tool from said packer; shear pi.n neans rel easa secur er at or

tube 10 with s&atd §PaRd &ndsegitdon Fersze . 58 élﬁggpig Si' %?BH‘ of-

excese of the shihIASTRSIy P, BherRia TREA naflys, & bl BRRN ol o
appl ying-all weighte QR S $nRAG g;ert QAN dalyd’ RUAR 32 ?oTrO?EcQ%HngnEO 15

said-top sub for supportlng wei ght forces I"ndependent shear Screws in

sai d packer and paid fdbirNGcARG ol thad boee! thEeuahy sehh Bbegdkdrshear
screws-are i sola- ted fromweight forces during the running of said packer.

tube for. applying hydraulic pressure to force said oper-

ator tube downwardly from said f;rst.pos1tlon to said

second position to release_eaid'tool from said packer;

_ iwa R - shear pin means releasably securing-said operator tube -

| 10 with said top sub of said tool at said upper end posi-
tien of said operatoﬁ tube, said shear_pine being'sheat-
able at a pressufe in excess of the setting pressure |
.for said packer; said first locking_coilet applying all

ﬁeight dn*said packer to and through said tool body into

.15 ‘said’ top sub for supportlng welght forces lndependently'u"'
of shear screws 1n said packer and sald running and |
settlng tool whereby all of said shear screws are isola-

‘ted from weight forces during the running of said packer.




