22231359 PULLt NG TOOL FOR USE W TH REELED TUBI NG AND METHER:BCB REM HG
OPERATI NG TOOLS FROM WELLBORES Background of the-lnvention This invention
relates to a pulling tool and nethod for renoving todls froman oil or gas
wel | bore, -and, nore particularly, to such a tool and nethod which can be
used with-reel ed tubing. Downhole well operating tools are often used in zf
conpl eted wel | bores for perform ng several functions. Typically, these 5
tools are lowered by a wire line into a downhol e | ocation, which can be
defined by a landing nipple or the like, and are rel easably anchored at
their downhole location by a |locking mandrel. Wen it. is desired to pul
the operating tool out of the wellbore, a pulling tool is used which has a
| at ching assenbly for ltatching to a fishing neck on the | ocking nmandrel .to
enabl e the-operating tool to be pulled from'the wellbore. However, these
types of pulling tools are often ineffective'in renoving operating tools
fromwel | bores. especially when the tool is jammed in the well bore and/or

AJW240490 "2 when the wellbore is "deviated", i.e., at
Ieast_a portion of the wellbore extends in g horizgntal, or Lo

'PULLING TOOL FOR USE WITH REELED TUBING AND
METHOD FOR REMOVING OPERATING TOOLS FROM WELLBORES

Backqround of the Invention
o This invention relates to a pulling tool and method

for removing tools from an oil or gaé.wellbore,.and, more
particularly, to such a tool and method which can be used
with reeled tubing.

Dowﬂhole well operatihg tools are often used in
completed wellbores for pefforming several functions.
Typically, these tools are lowgred by a wire line into a
downhole location, which can be.defined by a landing
nipple or tﬁe like, and are releasably anchored at their

sy downhole location by a locking mandrel. When it is (
desired to pull the operating tool out of the wellbore, a
pulling tool is used which has a latching assembly for
latching to a fishing neck on the locking mandrel to
enable the operating tool to be pulled from the wellbore.

However, these types of pulling tools are‘oftén
ineffective in removing operéting tools from welibores.

especially when the toecl is jammed in the wellbore and/or .



substantlalty hori zont al , p05|t|on Cther liitations in pulling tools are
I n connection with c0|Ied or reeled, tubing which replaces. the wire line
amnd enabl es fluids such as water; nitrogen, diesel fuel, corrosion

i nhi bitor, foamacid, etc. to be introduced into the wellbore, as

di scl osed, foragwaapiep in U S. Patent No. -4,2793,417. In these situations
two sepdrate procedures are required, one involving connecting a separate
nozzle, or the like, to the reeled tubing, inserting sane in the wellbore
to introduce the fluid into the wellbore and then renoving the nozzle from
the wel | bore. When the wellbagetis| "deviatedt; efl.é0, téte leastdat ubi ng and
inserted into the wellbore to remove the operating tool. The expenditure of
time and efforporbiQOnpfetbethetbberepcxtcndan#nundhdriaontshs obere the
fluid is used to clean sand, or the |like, fromaround the operating tool
prior to its rewWbghantially herizontal; npeFitieReani ng, the sand tends to
settle back into the operating area during the tine it takes to -renove the
nozzle fromthe well bore and insert the pulling tool. According to one

aspect of the invenhign,tpeheeh?1 B8 iAo Hufa B 0l QEL!LRY @ fishing
connection with coiled, or reeled, tubing which replaces
the wire line.and enablcs fluids such as water,
hitrogen,-dieSel fuel, corrosion inhibitor, foam acid,
\./ _etc. to be intrcduced into the wellbore, as disclosed,
_for example, in U.S. Patent No. 4,793,417. In these
situations two sepa;afe procedures arc requircd,_one
involving connecting a separate nozzle, or the like, to
the reeled tubing, inserting same in ‘the wellbore to
introduce the fluid into the wellbore and then removing
the nozzle. from the wellbore. Then the pulling tool is
connected to the reeled tubing and inserted into the
wellbore to remove the operating tool. The expenditure
of time ahd effort to complete these stcps ;s,compounded
in cases where the fluid is used to clean sand, or thc
like, from around the operating tool prior to its
removal since, after the initial cleaning, the sand
tends to settle back into the cpefating area during thcl
time it fakes tc remove the nozzle from the wellbore and

insert the pulling tcol.

According to one aspect of the invention there is

provided a method of pulling a fishing neck attached to



‘

a well operating tool froma domnhole Iocatlon |n a-wel-l bdre, - sai d net hod
conprising the steps of: connecting a pulling- ool to an end of a string of
reeled tubing for inserting said pulling tool into sai d wel | bore 5 and v
towards said fishing neck; introducing fduid info said reeled tubing for
passi ng through said pulllng tool; discharging said fluid through said”
pulling tool to clean said flshlng neck and the walls of said wellbof® and
| at ching said pulling tool to said fishing neck as said 10 pul li ng tool

i s advanced downhol e into engagenent with said fishing neck to enable said
fishing neck and said operating tool to be pulled fromsaid wellbore the

pul ling tod Wﬁélln&l’ﬁélaé‘&é’golt&q &Fofiad dovahiole Aesetdmn B& @y then | ocked
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latchigg ant FRWR2US BaddifidHIng neRR9S it rodRdiutiny F1udld ARt 347
reeled tubing for passing thrbugh'said pul}ing tool;
discharging said fluid through said pulling tool to ciean
said fishing neck cnd the walls of said wellbbre; and
latching said pulling tool to said'fiéhiﬁg neck as said

10 pulling tool is édvanced dowhhole into engagement with
said fishing neck to ensble said fishing.neck and said
operating tool té be pulled from said wgllbote the pulling

tool being releasable from said fishing-neck'and being

then locked in its released state.

15 | It is possible to arrangé that the pulling tool
is releasable from saiad fishing neck in ﬁhe event said
operating tool cannot be pulled from said Qellbore by \’
applYing either a fluid pressure or a méchanical force to

the pulling tool.

20 The step of iatching may comprise urging a
latching member in a first direction toward said fishing

neck: permitting slidable movement of said latching
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sai d housi ng assenbly advances within said fishing neck; pivoting said

| at chi ng menber so that, said | atching nenber clears said fishing neck
urding said latching nmenber in,5 said first direction; and pivoting said
| at chi ng.,menber back to its first position td latch to said fishing neck
Accordiqg‘to anot her aspect of the invention there is provided a pulling
tool for¥pulling a fishing neck attached to a well operating tool froma
downhol e 10 location in a wellbore, said pulling tool conprising: an

el ongat ed tubul ar housi ng assenbly defining |ongitudinal bore; nmeans for

' id_h ' I d.aof - ' f | ed t ubi f
SSQ%???;' sa Zahowsﬁ%ﬂsei%iﬁ?% *30h e ReR e Bedrh tARat SRR es Ay
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nmeans for releasing sard | atching neans sal shi ng nec

said | atching agdearsPeaidnGikhangt febik; aroMed taad Ja3itdniply hemderdith

means operable in said release of the latching nmeans to | ock said |atching
means in theé rekadgedizicat direction’ and pikodimgnisaid dlbadathdngdmembexar

housi ng : '
back to its first position to latch to said fishing neck.

According to another aspect of the invention
there is prdvided a pulling tool for pulling a fisﬁing
neck attached to a well operating tool from a downhole

10 location in a wéllbore, said pulling tool comprising:
an elongated tubular housing assembly defining |
longitudinal bore; means for connecting said housing
assembly to an end of a string of reeled tubing for
passing said'housing assembly thfough said wellbore and
15 into contact with said fishing neck and for introducing
-fluid into said longitudinal.bore: means disposed on said
U | housing aséembly for automatically latching to séid
- fishing neck.upon said housing assembly engaging said
fishing neck; means for releésing said latching means from
.20 said fishing neck to permit said latching and/or pulling
tool to be removed from said wellbore; and means operable
in said release of the latching means to lock said

latching means in the released state.



assenbly is connectable to*a:secti-on"of feélea t ubi ng and' def-i nes a

| ongi t udi nal bore through which fluid from the reel'ed t ubi-ng passes. A
passage extends through the 5 housi ng assenbly and communi cates with its«
bore for discharging the fluid against the wall" of the wellbore and the
operating tool to clean sane. A latching assenbly is disposed on the '~
housi ng assembly for latching to the fishing neck of the operating t'ogl as
t he housing assenbly 10 is inserted into the fishing neck to enable the
fishing neck and the operating tool to be pulled fromthe wellbore. In the
event the operating tool cannot be pulled fromthe wellbore, the flow of .
fluid through the pagsagneoembodiment ag alongaited avnbhddy tweddg enabl e
15 the fluid pressure to build up in the bore of the housing assenbly. The
housi ng asaeskmplypdsartennectatdeortee at secitd onuidfd reeleld ttubsng wird
pressure to rel ease the fishing neck and enable the pulling tool to be
renoved fr@efineswel lopgdtugdnal bore thronghamwhdgbofdiuid thrempdihe ng too
is arranged tQ be utilizable with reeled tubing in a horizontal, or
devi at ed, WEPRBEr &ubingspagseseci A Pagsage: e¥dends throueh &he i || ustrative

enbodlgenthgts&ng %;%%%%&f g%%”%%%%u%ica%es with its bore for

discharging the fluid against the wall of the wellbore and
the operating tool to clean same. A latching assembly is
disposed on the housing assembly for'latching to the \)-
fishing neck of the operating tool asithe hdusing assembly

10 is inserted into the fishing neck to enable the fishing
neck and the operating tool to be pulled from the
wellbore. In the event the operating tool cannot be
pulled from the wellbore, the flow of fluid through the
passage of the housing assémbly can be blocked to enable

15 the fluid pressure to build up in the bore of the housing
assembly. The housing_assembly operates in response tb
the build up of this fluid pressure to release the fishing
neck and enable the pulling tool to be removed from the \/

wellbore.

20 AdVahtageousiy, the pulling tool is arranged to
- be utilizable with reeled tubing in a horizontal, or |

deviated, wellbore.
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descri bed by way ' of "exarrpl-e, wi.th reference to the acconpanyi ng draw ngs,

wherein: 5 JFigs. 1A and 1B are longitudinal sectional views of
thé pulling tool of the present invention, with Fig. 1A being an upward
continuation of Fig. 1B; -7- FIGS. 2 and P are traverse sectional views

taken a ong the lines 2-2, and 3-3 of FIG 1B; FIGS. 4A-4F are el evational
Vi ews d(gpl cting a series of associ at ed conponents connected between the end
of a section of reeled tubing and the pulling tool of FIGS. 1-3, with FIG
4B being a downward continuation of FIG 4A, FIG 4C being a downward

continuation of FIG 4B, H G %%%@t of FIG 4C,
FI G 4E being a downward c%ntl nuat i O:Pr%%qu\% an Aﬁ—é%ei ng a
downward conti n&‘i‘lﬁfx‘ﬁtﬁ@eﬂﬁ%dﬂéﬁt f St}ﬂe Prddatlt Hrfverdiddieid b n96

portion of the tool of FIGS 1-3 show ng the latching operation; and FIG

is aview siml aieécsrfde@ By iy dowstingee, lvail€Hi geiiideo e ftiidie t ool
after the latching operation is conpleted. Description of the Preferred

Enbodi nent Ref eradcumpraeirg cdatdwirigs FlWlgrdih:and 1B of the draw ngs, the
reference nuneral 10 refers, in general, to
5 Figs. 1A and 1B are longitudinal sectional views

of the pulling tool of the present invention, with Fig. 1A

being an upward continuation of Fig. 1B;



- the pulli

defi ni ng

l. & . - ) . . . 4
ng tool of the present invention which includes a housing assenbly
formed by an inner mandrel 12 having a reduced dianeter portion 12a

an outer shoul der 12b, and a counterbore 12c whi ch defines an

i nner® shoul der 12d. As also shown in FIG 2, six axially extending slots .

12e;" angul arly spaced at [err] degree anervaIs,
outer surface of the mandrel portion 12a. -8-"Also, six radially e
ext endi ng t hrough passages 12f (only one of which is shown in Fig. 1B),

are spaced around- t'he.

al so spaced at [err] interVaIs are provided through the mandrel portion

on the inner surface of

12a for reaso (Oy! udes a-.

t ubul ar crossggeég ? %§%b$§gi: en egfégon o%é%%etﬁgﬁérel portion
12a in a C n Xbha {i rej@.With their respective
bores in %géﬁitgﬁé %h?ggdg ?6 g?? :ﬂ%hei%uter surface of the
mndre  portloprdga #Rdarnarenede ‘-'Hl% lt\hi?erﬁéoéé Yeting hosgpapse the
mandrel to be 1nserted into the en e crossover in a“tel escoping,
coaxial r

6f aéé?&éi'h?eﬁ“éo&?&h@%‘ést Q%ﬁrébtéﬁr b@f‘@éeﬁheﬂédéﬁdléé s formed

of the meggéelodZofbrbbledTRAYINGE atid v tp WD idd €666 ofAF16E.t he

crossover

14 has an enl arged bore for receiving an
1-3, with FIG. 4B being a downward continuation of FIG.

4A, FIG. 4C being a downward continuation of FIG. 4B, FIG.

4D being a downward continuation of FIG. 4C, FIG. 4E being

a downward continuation of FIG. 4D end FIG. 4F being a
downward continuation of FIG. 4E.
FIG. S5 is a partial view of the latching portion of
the tool of FIGS. 1-3 shdwing the latching operation; and
FIG. 6 is a view similar to FIG. 5 but showing the
latching portion of the tool
after the iatching'operation”is completed.

Description of the Preferred Embodiment

Referring specifically to FIGS. 1A and 1B of the
drawings, the reference numeral 10 refers, in general, to
the pulling tool of the present inventiqn which includes a
housing assembly formed by an inner mandrel 12 having a
reduced diameter portion 12a defining an outer shoulder
12b, and a counterbore 12¢ which defines an inner shoulder
12d. As also shown in FIG. 2, six axially extending slots
;2e, angularly spaced at 60° degree inter&als. are spaeed

around the outer surface of the mandrel porticn 12a.

crossover agal nst which the correspondi ng end

i}

=



appropriately configured end portion of a reeled tubing (not shown), or a
conponent such as a hydraulic jar or the like, as will be described, so
that the pylling tool 10 can be inserted into and pulled froma wellbore. A
set screw.18 extends through the correspondi ng opening formed in the
crossovegr. 14 and engages in the corresponding notch fornmed in the outer
surface ©of the mandrel portion 12a. An O ti gg-20 extends in a groove forned
in the outer surface of the mandrel portion 12a and - -9- engages an inner
surface portion of the crossover 14 to provide a fluid seal. A snap ring 22
extends in a groove forned in the outer surface of the crossover 14 for

reasons that watsobesdeseaiddadlylestroidSint) ARSAI Ypad $8gé8Clyeeson]
tubul ar core 24 which has a redahed diané?gr portloﬁ924ag%xtendingomﬁghin

the correspondpfig 6fdwheehi @8 gholhe inhFg "aXBly £lalgo dpece@dagegoedi anet er
portion 24a of the core 24 defines a shoul der 24b agai nst which the

correspondi ng gndeeirallss awedpebvidedowhroughrittelmadidere porvtdnonzahe
i nner surface of the counterbore 12c of the nmandrel 12 and the

correspondi ng fiotereasohsceoobet descedbesdl di aneter portion 24a of the core
24 to enable the core to be inserted into the end of
The housing assembly also includes a tubular
crossover 14 eXtending over the end portion of the mandrel
portion 12a in 'a telescoping coaxial rélétionship thereto
\V, with their respective bores in registry. Threads 16 are
formed on the outer surface of the mandrel portion 12a and
the inner bore of the crossover 14 to enable the mandrel
to be”insertéd into the end of the crossover in a-
telescoping, coaxial relationship and'sécured thereto.

An inner'shoulder 14a is formed on the ihner surface
of the crossover against which the corresponding end of
the mandrel 12 abufts. The free end portion 14b (FIG. 1A)
of the crossover 14 has an enlarged bore for receiving an

- appropriately configured end portion of a reeled tubing
(not shown), or a component such as a hydraulic 5ar or the
like, as will be described, so that the pulling tool 10
‘can be inserted inﬁo and pulled from a wellbore.

A set screw 18 extends through the corresponding
openinq formed in the crossover 14 and engages in the
corresponding notch formed in the outer surface of the
‘mandrel portion 12a. An O-ring 20 extends in a groove

formed in the outer surface of the mandrel portion 12a arnd



the mandrel in a telescoping coaxial ‘relationship and secured thereto. The
bore of the core 24 is in registery wwth the bore of the mandrel 12 so that
a continuous longitudinal bore is formed through the eitire housing 2
assemply fornmed by the registering bores of thé crossover 14, the nmandrel
12, -and the core 24. It is noted that, the diameter of the bore of the core
24 is less than that of the nandrel 1§ so that a portion of the core
projects radially inwardly fromthe mandrel for reasons to be descri bed.
The ot her end portion of the core 24 has a reduced di aneter portion 24c and
four flanges 24d (FIG 3) -10- which define a shoul der 24e for reasons
that wi | ENGAGRSs @ HanerTHsur taee ppertdanop Lt ke SroOSSPVALIA ¥ shown by
the reference 24f. As also shown_in FIG 3, four fluid passages 28 are
provi ded RRQVadh & el wist sseal andh a$BABNGANGr Re Sxieddsatin & [JrogKer val s.
Each passage 28 reqgisters with the bore of the core 24 and extends fromthe
i nner di zfr?gt“@d dm tthe QHeer SRREABRAJOET thee CEOSEOXRF &4 £HP%ngl e to the

| ongi tudi nal axis .of the care. The ends of the passages 28 at the end of
t he corer£@§54§(ﬁh§§:ﬁEHU%gﬂed¢%ﬂ%¥é£eao create a jet nozzle effect when

Hhurd i's passeg ¢ qxeoruestihx{gouaqsh.%elgbslj\?’i Lisgeig%i%ge%e% tubular core 24
which has a reduced diameter portion 243 extending within
the corresponding egd portion of the.iﬁner mandrel 12.
The reduced diameteh'portion 24a'of the core 24 defines a L)=
‘shoulder 24b against which the corresponding end of the
. mandrel 12 abutts.
Threads 26 are formed on the inner surface of the

counterbore 12c of the mandrel 12 and the cortésponding

outer surface of the reduced diameter.po:tion 24a of the

core 24 to enable the core to be inserted into the end of

the mandrel in a telescoping coaxial relationship_aﬁd

secured thereto. The bore of the core 24 is in registery
with the bore of the mandrel 12 so that a continuous s
| longitudinal bore is formed through the_entire housing

assembly formed by the registeriné bores of the crossover

14, the mandrel 12, and the core 24. It is noted that the

diameter of the bore of the core 24 is less than that of

the mandrel 12 so that a portion of.the core érojects

radially inwardly from the mandrel for reasons to be
désctibed. The qther end portion of the core 24 has a

reduced diameter portion 24c and four flanges 244 (FIG. 3)
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An outer mandrel, or tubular piston, 30 extends around the internediate
portion of the inner mapdrel 12 and has internal bore portions of varying
di aret ers whi ch define two spaced i.nternal shoul ders 30a and 30b. In the
nor mal dzsjtlon of the piston 30, the showl dérs 30a and 30b are in a spaced
relation jo the corresponding end surfaces of the crossover 14 and the
shoul der "12b of the mandrel 12 respectively. A pair of dianetrically
opposed shear pins 32 (one of which is shown in FIG 1B) extend through a

pair of throughviopsli @dgbind ahshsuiber 2qea¥dr Hed Soild QRPN IDL Openi Ngs
in the mandrel 12 for reasons to be described. The upper end portion of the

pi ston 30 Over|@@@cﬁibedCor'[‘niﬁoéﬂdngo@&doﬁoﬁﬂ ¥heofeddie id aSEeyed d¢ and a
continuous groove 30c is formed in the overlapping inner surface of the

pi ston 30. The showwebpOthesrefeeenee 24£l.0 receive the snap ring 22 under
conditions that will be described. . An Oring 34 extends in a groove forned

in the inner surfaceAsfalse phewmnifAOFIGd @ngdfgen Fluid passadesc2dfatée
mandrel portion 12a, and an O-ring 36 extends in a groove formed in the
outer surface dprovidedinthebugh the cayegdd amd mra angulmrlpfspaeediston
R TR I e RS R R AT
[err] P g g
the core 24 and extends from the inner diameter of the
core to the end of the core and at an angle to the
.k,~ . longitudinal éxis of the core. The ends of the passages
28 at the end of the core i4 are of a reduced diameter to
create a jet nozzle effect when fluid is passed'
therethrough, as will be described.
An outer?mandrel, or tubular piston, 30 extends
around the intermediate portion of the inner mandrel 12
- and has internal bore portions of varying diameters which
define two spaced internal shoulders 30a and 30b. In the
normal position of the piston 30{ the shoulders 30a and
&;, 30b are in a spaced relation to the corresponding end
surfaces of the crossover 14 and the shoulder 12b of the
mandrel 12 respectively.
| A pair of diametrically o;posed'shear pins 32 (one of
which is shown in FIG. 1B) extend through a pair of
through openings in the piston 30 and into corresponding

openings in the mandrel 12 for reasons to be described.

The upper end portion of the piston 30 overlaps a



- intervals around the outer surface of the core 24 including the reduced

di ameter portion 24c. Each dog 40 has an enl arged ‘end portion 40a which
nornal | y engages the shoul der 24e of the core 24. with a portion of the end
portivn 40a projecting radially outwargd]y fromthe flange 24d of the core
24. ~Each dog 40 also has a ramp portl 40b adj acent its other end, ‘akong
with an external shoulder 40c and an internal shoul der 40d. A retainiMg
ring 44 extends around the outer surface of the | ower end portion of the

i nner mandrel 12. Al though not clear fromFIG 1A it is understood that

t he ret ai congespondddghead ortiomos theutrnosgovpacdd and[err] intervals
whi ch extend over the corresponding end.portion of the dogs 40. An

i nt er nal stmuinvousigrioovieo 3t ion fidemed in2thecovenilappanggianewhich is
normal Iy engaged by the internal shoul der 40d of each dog 40.. A conpression
spring 46serfangsobvshe: pd stond3d. 1 ThenddpeeviRed0chéscsiredpsadrey ends of
the piston 30 and the retaining ring 44, and nornally urges the ring in a
downwar dl o dFeeeiventhe shaR:Fing 33“%4?‘AF?BQ&F&P“HOGEPSQWSQlekFEnds
around an_end portion_of the piston 30, he,spring 46, the rgtainig% ring
44 and t HACESF LR8BondPRg OsFdnshrd4 AKtends niR ggareevenforpedyiy t

 inner surface of the piston 30 and engages an outer

surface of the mandrel portion 12a, and an O-ring 36
extends in a groove formed ih'the outer surface of the
mandrel 12 and engages an inner surface of the piston for \
providing fluid sealing.

Four retaining dbgs 40 are angularly spaced at 90°
intervals around the outer surface of the core 24
including the reduced diameter portion 24c. Each dog 40
hﬁs an enlarged end portion 40a which normally engages the
shoulder 24e of the core 24, with a portion of the end
portion 40a projecting radially cutwardly from the flange
24d of the core 24. Each dog 40 also has a ramp portion
40b adjacent its other end, along with an external i}
shoulder 40c and an internal shoulder 40d.

A retaining ring 44 extends around the outer surface
of the lower end portion of the inner mandrel 12. |
Although not clear from FIG. 1A, it is understood that thé
retaining ring 44 has four windows angularly.spaced ét 90°
intervals which extend over the corresponding end portion

of the dogs 40. An internal shoulder 44a is formed on the



rel ati onship thereto. Threads 51 are provided on the inner surface of the
housi ng 50 and the correspondi ng overl apped outer surface of the piston 30
t o®secur et he housi ng to the piston in a tel escopi ng coaxial relationship.
The hougL 50 has two angul arly spaced wi ndows 50a formed therethrough

whi ch exposes the retaining ring 44. An inwardly-directed flange 50b is
prOV|de&Jon the end of the housing 50 whtch2normal |y extends adjacent the
external shoul der 40c of each dog 40. The tool 10 is attached to the end of
one or nore of a series or string of associated conponents depicted in
FIGS. 4A-4F. Mre particularly, the lower end portion of a section of the
reel ed tubi ngret@inipg ming diemirich Msmaetmallynefkg&yedAbysthe connect ed
to one end of a centralizer 56 by a connector 58. The centralizer 56 has an
enl ar ged port intessalushonldersdod af reaghndegt 40t heA compt@ssipbnner

di aneter of the wellbore and thus functions to |limt the tilting and
bendi ng of thsptéasedét@mﬁﬁyd;4qwenrthawmanéoeb 1anandhbetyeencthet he

ot her conponents bel ow the centralizer. One end of a_knuckle-joint 60
(FIGS. 4A andCOBFesponging @nds ©§ Hhapistend3ss aaﬁetbentesamén%slm

order to enab %,t atd %rrtn{acﬂyo urtgees atsenbixgsyom cligwnwg;gdly direction

as viewed in FIG. 1B.

A tubular housing 50 extends around an end portion of
the piston 30, the spring 46, the retaining ring 44 and
the corresponding end portions of the dogs 40 in a coaxial
relationship thereto. Threads 51 are provided on the
inner surface of the housing S0 and the correéponding
overlapped outer surface of the piéton 30 to secure the
housing to the piston in a telescoping coaxial
relationship. The housing 50 has two angularly spaced
windows 50a formed therethrough which exposes the
retaininq ring 44. An inwardly-directed flange 50b is

' provided on the end of the housing S0 which normally
extends adjacent the external shbulder 40c of each dog 40.

The tool 10 is attached to the end of one or more of
a series or string of associated components depicted in
FIGS. 4A-4F. More particularly, the lower end portion of
a section of the teeled tubing shown by the reférence
numeral 54 in FIG. 4A is to connected to one end of a
centralizer 56 by a connector 58. The centralizer 56 has

an enlarged portion 56a which closely corresponds to the



" 4A-4F extending bel ow the knuckle-joint 60 to bend relatively to that
portion extendi ng above the knuckle-joint. Thus the assenbly can nore
easily traverse horizontal or deviated wells. As shown'in.FIGS. 4B and 4C, .
t he upper end of an accelerator 62 is connected to the | ower end of the

kneckl e-joint 60 and functions to create spring forces to accelerate the
pulling tool 10 to create high inpact loading.in an upwardly directi® as
wi |l be described. Since the acceleratpy 62 functions in a conventional
manner it will not be described in any further detail. A weighted stem 64
(FIGS. 4C and 4D) connects the |lower end of accelerator 62 to the upper end
of a hydraulic jar 66. The-stem 64 provides the increased wei ght and nass

Tar oo Libfief fghRelBF, A% pd Y t%‘%rd]aﬂ?%ﬁ%’?&%sﬁgﬁpgéﬁ%&a??gﬁ%d{ A"t he
accel erat g6 1391Bﬁ°$hgeb@h@1d%ttﬂé’?d¢@nﬂfp”tubl ag uppardl y

direction suc manner | 0Se appllcatlon serial -

number 268??961:&@(1 abQ/$RRS prbredcldpe g%a%% drglgPaﬁeﬁbs TBwathegnee as

the present invention wer end I C Jar 'S connect ed
to the uppghrregdipekti on 14b of the tubular

" One end of a knuckle-joint 60 (FIGS. 4A and 4B) is
connected to the other end of the centralizer 56 in order
to enable that portion of the assembly shown in FIGS.
4A-4F extending below the;knuckle-joint 60 to bend
relatively to that portion extending_above the
knuckle-joint. Thus the assembly can more easily traverse

 horizontal or-deviated wells.

As shown in FIGS. 4B and 4C, the upper end of an
accelerator 62 is connected to the lower end of the
knuckle—jéint 60 and functiohs to create'sp:iﬁg forces to
accelerate the'pu111n§ tool 10 to create high impact
loading in én upwardly direction as will be described.
Since the accelerator 62 functions in a conventional
manner it will not be described in any further detail.

A weighted stem 64 (FIGS. 4C and 4D) connects the
lower end of accelerator 62 to the upper end of a
hydraulic jar 66. The stem 64 provides the increased
weight and mass necessary to create the high impac:
loadihg discussed herein. The hydraulic jar Gslis
depicted in FIGS. 4D and 4E and functions in cooperation

with the accelerator 62 to provide high impact loading in
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cross-over 14 of the pulling tool 10 as shownin FIG 1A and as descri bed
above. It is understoodthat each of the conponents shown in FIGS. 4A-4F,
and'discussgd above, have a thrqugh bore for the flow of fluid therethrough
so that fdlwuid introduced into the reeled tubing 54 above ground fl ows
through {he tubing, the conponents of. FIGS. 4A-4F, and to the pulling tool
10.. It is also understood that all of the-abpwe descri bed connections

bet ween the various conponents of FIGS. 4A-4F can be conventional and, as
such, would normally consist of a nale and fenal e portions tubular portions
I n threaded engagenent. Since these connections are conventional they wll

not be describegg idbﬂb’dffr&fvﬁ?gﬁéﬁi SucHhEsORG" %hﬁpﬁsﬁgxﬁg‘ﬁi{%:llsois%gsti?P'

10 of the present 1nventi‘on e descri bed assumn | i'red

to retrieve an I aekhd ogbpd ke $50V0r K8 hAnsBE! BRGCo9RS sa@l 1N FIG

1B, an insi-de fishing neck I's attached to the operating tool, either
directly or thnwigdmiser OCK) "o gBNERE! asdfgnbd €b 2heOBYAR! a383\gndds i@ vy,

as -15- such, is provided with an enlafged end portion 70a defining an

i nner ranp 70b.prisentedgrentiong, ThenVowethehBeokoghelBydrdullie jar 66
is connected to the hpper end portion 14b of the tubular
cross-over 14 of the pulling tool 10 as shownin FIG. 1A
‘and as described above.

-k/ It is understood that each of the components shown in
FIGS. 4A-4F, and discussed above, have a through bore for
the flow of fluid therethrough so that £luid introduced
into the reeled tubing 54 above ground flows through the
tubing, the components of FIGS. 4A-4F, and to the pulling
tool‘}o. It is also understood that all of the above
described conneétions between the various components of
‘FIGS. 4A-4F can be conventional and, as such, WOﬁld

' normally consist of a male and female portions tubular

W | portions_in_fhreaded engagement. .Since these connections
are cbnventional they will not be described in any further
detail. |

The operation of fhe pulling tool 10 of the present
invention will be described assuming that it is desired to
retrieve an operating tobl_(not shown) from a wellbore.

As shown in FIG. 1B, an inside fishing neck 70 is attacﬁed
to the operating tool, either directly or through a

locking mandrel, and is of a conventional design and, as



associ at ed conponents depicted in FIGS. 4A-4F are inserted into the
wel I bore in any conventional manner such as.that disclosed in U S Patent
No._ 4,793,417. During this insertion, the pulling tool 10 is set in the .
pasition shown in FIG 1, i.e. with the dogs 40 extend parallel to the axis
of Tthe tool. It is noted that, everr i¥2 the wel | bore is devi at ed, the-
structural integrity of the reeled tubing enables the tool 10 to trawdrse
the wellbore. Fluid is introduced, via the reeled tubing, into the
crossover 14 and passes throu t he continugus | ongitudi nal bore of the
housi ng a§§€ﬁbl95dBFPNé§eE§“i oiat) ged e PAER4PBI 793 and the core

24. As tRhe_.tool 10 traverses thQ% |’ bore, the fluid discharges at
rel ative APEARINGS 8D dNRRF FAMR| @gthrough the di scharge orifices at the

of sand,  debr| SR Eegned 1 4 19nT #0rn Bhe£8oTRA0 RR Kl o the
705 of 't nESPPERRRE, Semen o JRHe! FE i BE6P g tARRE B28 4RseESRE one
40a of thg,d89$nd0 1Y thy codeiCfSnafahREECEAER hBELhGkal Ni ng
ring 44 upwardly to .

disclosed in U.S. Patent No. 4,793,417. During this '

insertion, the pulling tool 10 is set in the position

shown in FIG. 1, i.e. with the dogs 40 extend parallel to

“the axis of the tool. It is noted that, even if the =\)'

wellbore is deviated, the structural integrity of the

reeled tubing enables the tool 10 to traverse the

welibore.

Fluid is introduced, via the reeled tubing, into the
crossover 14 and passes through the continuous | '
longitudinal bore of the housing assembly defined by the
crossover 14, the mandrel 12 and the core 24. As the tool
10 traverses the wellbore, the fluid.discharges at
relative high pressure and velocity through the discharge. ;)
orifices at the ends of the passages 28 and against the
wall of the wellbore to clean same of sand, debris and tke
like until the tool reaches the proximity of the fishing
neck 70.

As the tool 10 approaches the fishing neck 70, the
rémp 70b of the fishing neck will engage the projecting

enlarged end portions 40a of the dogs 40 and force the
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conpress the sprihg 46. This novenent continues until the enlarged end
portions 40a of the dogs 40 extend- over the reduced dianeter portion 24c of
the core 24 and the ranp 40b of each dog engages the corresponding end of
the mandiel/ 12.  Further novement causes the _dogs 40 to pivot about the
shoul der_ 44a of the retaining ring 44 to rhEprsition shown in FIG 5. In
this position, the enlarged end portions 40a of the dogs 40.rest on the
reduced di ameter portion 24c of the core 24 and thus clear the enlarged end
portion 70a of the fishing neck 70 as the tool 10 continues its downward
novement rel at degst,o ande thextdéfiarencitie et finimg sringus s, upwerdbyptessed
spring 46, acting on the retaining ring 44, forces the dogs 40 downwardly,
causi ng t hem t Sompr@sshadie tspning 146 chiThiposoveénentshoontinues Gingil the
Further novenent of the tool 10 downwardly results in the end_portion 70a
of the fishingeRdaitged @nghparsions 4 E Sohe odogsedfoextendsovas thewn
by the dashed lines in FIG 6, thus preventing further downward novenent of
the tool 10 an&esiuges digmeten Rackinn i34e afcthe) epged2énandosher CeRP

dogs 40 are resting within, or below the enlarged end portion_70a of the -
fishing neck 74%%0 o @ach daq,engages kherewEesrondingeRd 2b £BR t hen be

ul | ed upwar dl b [1.in the reel ed tubi ng connected to the crossover
24 causPng %aﬁéﬂ%i 12.9_?%réher movement céhses the dogs 40 to pivot

about the shoulder 44a of the retaining ring 44 to the
position shown in FIG. 5. In this position, the enlarged
end portions 40a of the dogs 40 rest on the reduced
diameter portion 24c of the core 24 and thus clear the
enlarged end portion 70a of the fishing neck 70 as the
tool 10 continues its downward movement relative to the
- fishing neck 70. As this occurs, the compressed spring
46, acting on the retaining ring 44, forces the dogs 40
downwardly; causing them to pivot back to the latching
position'shown in FIG. 6. Fuither movement of the tool 10
downwardly results in the end portion 70a of the fishing
.k~’.' neck 70 engaging the flange 50b of the housing 50 as shown
by the dashed lines in FI1G. 6, thus preventing further
. downward movement of the tool 10 and 'signaling the
- operator that.the,énlarged'end 40a of the dogs 40 are
resting within, or below, the enlarged end portion 70a of
the fishihg neck 70 to complete the latching operation.
The tool 10 can then be pulled upwardly by pulling on

the reeled tubing connected to the crossover 14, causing



- - 17 - the enlarged end portions 40a of the dogs to engage’ the enlarged end *
portion 70a of the fishing neck 70 as shown iin FIG 6. This transmts the
upwardly directed forces to the operating tool connected to the fishing
neck 70 to pull the operating tool out of the wellbore. It is noted that,
when pul ling upwardly, the force fromthe crossover 14 is transmtted.t.o0
the inner mandrel 12, to the core shobf der 24e, to the ranp portion 4Q§ of
t he dogs 40a, and to the fishing neck 70. Thus, the housing 50, the pin
32, and the piston 30 remain unl oaded during the pulling operation. It is
this entire o tion, fluid can be continuously

?lﬂtsfogﬁf: ,et gﬁgafgéalr n?Fe?"F&B‘i%’gs, ﬁ#cefgfhg‘? cﬁfb‘;l?u'b? n%’i‘gﬁ‘ﬁ?et Bfined bK

| ' 14, ' 1 24. T
i If_éP%@%é*fés@%ﬁ%ﬁgaﬁﬁﬁ{?&i%‘i&ﬂ@ 43 “déimeéﬁf?é’s%?ﬁ GAREL 70, the
in t ﬁé;Q%’%ﬁfféheegpeﬁgﬁ_ﬁﬁ’gtﬁe@%&%‘irﬁ% etﬁé’v%%rlﬁirq?fé‘#ﬁ%d E€§Es$‘%t o be
{pact | i PpSEaYThioBBT KePiese I PR £ Th o WeB 0 K% 2t
the vel | pe1® tRed8peratdn rt&ﬂE#i‘*&ﬁ?‘ﬁjs In'g@reor %@eﬁ%iﬁﬁte&he t ool

10 can be actuated™to di séngage g neck 7 'S end, the

tool 10 thael!enes palueng dpwatdyy vl dldrde tordhiecRpeEpbigavepeol and -

L 4

t he
14 is transmitted to the inner mandrel 12, to the core

shoulder 24e, to the ramp portion 40b of the dogsf40a. and -
to the fishing neck 70. Thus, the housing 50, the pin 32, et
and the piston 30 remain.unloaded during the pulliﬁg
operation. It is also notedzthét, during this entiie
operation,.fluid can be continuously introduced, via the
reeled tubing, into the longitudinal bore defined by the
respective bores of the crossover 14, mandrel 12 and the
core 24. The fluid discharges through the passages 28 to
clean the fishihg neck 70, the operating ﬁool. and the
wall of the wellbore surrounding the latter tool.

In the event the operating tool connected to the v
fishing neck 70 cannot be removed from the wellbofe by
pulling the tool 10 or by providing high impact loading
via the accelerator 62 and the jar 64 due to the fact that
the wellbore is deviated, or due to severe jamming, or the
like, the tool 10 can be actuated to disengage from the
fishing neck 70. To this end, the tool 10 is allowed to

move downwardly relative to the operating tool and the



-18- fishing-neck 70 to create sone slack in the réeled tubing. One or nore
smal |l steel balls 72 (FLG 1) are then dropped into the reeled tubing and
fal’l, by gravity and by the pressure of the fluid flow ng through the tool
10, on the upper end of the core 24 that pr%iects fromthe correspondi ng
end of tihe inner mandrel 12. This seals off Qrther flow of fluid t hr ough
the bore of the core 24 and out the passages 28. The fluid pressure in the
bore of the mandrel 12 thus builds up and is forced through the passages
12f and into thﬁéﬁgace bet 12b of the mandrel 12 and the

t he shoul der
shoul der. 30b -of IBESPSEY%%B TR STRAKEY SoME SHACK dfs the Relasbul der s
12b and 30b and,_op.the O-.rings 34 and 3q.to force the pist 30,. .and
therefore the hBHg R - 509nE BTy B9L &4 8Mmadie SEESS i’z?‘]g'rﬁ 7t2ne(%ns1p9;r| g £5e
upwardly until pi;ns_32 .ar.e, sheared. Thi venent of the piston 30 and
t he housi ng 50 &§§9e9r93899|&H§8 %gﬁ 5f ﬁ@ﬁﬁg%§Pﬁb e PhIT&REHhal
shoul ders 40c o he_d Vi as Ju rdly. The r 4Qb af
he dogs 40 t husPBnBYoEhB, B BRHE0LR kE E18is HRk Ak, shougE Hhe etk
t he enl arged eng,popli .Qf e _¢do i rdl i.nst. t.he.reduced
dianeper_portro§°24éhogg§hé8§8?ee§§ ggdggﬁtEg??rg%e%%%ﬁgi%ﬁﬁgggﬁﬁ%ﬁéﬁtﬁ?e
the fishing neckofPespbhding"ehd BEYEHBNinn@R! MANRT Y. iR YAY oF
further flow of fluid thrbugh the bore of the core 24 and
out the passages 28.
— The fluid pressure in the bore of the mandrel 12 thus
builds up and is forced through the passages 12f and into
' the space between the shoulder 12b of the mandrel 12 and
the shoulder 30b of thé-piston 30. This fluid pressure
acts on the shoulders 12b and 30b and on the O-rings 34
and 36 to force the piston 30, and therefore the housing’
50, the dogs 40, the ring 44 and the spring 46. upwardly
" until the pins 32 are sheared. This movement of the
piston 30 and the housing 50 causes the flange SOb.of-the o
N housing to engage the extetnal_shoulders 40c of the dogs
40 and move the dogs upwardly. The ramps 40b of the dogs
. 40 thus engage the corresponding end of the mandrel 12 and
pivot the enlarged end portions 40a of the dogs inwardly .
'against the reduced diameter portion 24c¢ of the core 24
and out of releasing engagement with the fishing neck 70.

This upward movement continues until the shoulder 30a

of the piston 30 engages the corresponding . end of the:



‘of the piston 30 engages the correspohding. . end of the - - 19 -
crossover 14 at which time a portion of the ‘shap ring 22 snaps into the
groove 30c of the piston 30. The piston 30, and therefore the housing 50,
the ring 44, the spring 46 and the dogs 40 are thus secured to the nandrel
12. In this position, the Oring 34 extends over the slots 12e of the -
mandrel 12 thus permtting the fluid to escape fromthe slots and rel \gve
the fluid pressure. The operator is-huys-signaled that the dogs 40 have
moved cl eared of the fishing neck 70 so that the tool 10 can be pulled from
the fishing neck and fromthe well bore. The slots 12e also allow fluid to
drain fromthe reeled tubing as the tubing is pulled fromthe wellbore

ol er Lne Shapioydl orpcer LN MG 050k Cof’OF U6 LRI AgSLN 50 1o

enable the retaining rings 44 t y engage I s out

of the weldliye BRb Fhd PrswoS U § fﬁ‘g"";ﬁ?fﬂ’ﬁaﬁ't hgﬁéoﬁéﬁﬁé m t-he

fishing neck 70. 1t is thus seen that I ng tool as j ust

descri bed 30, &R HiHer S BhAhGE AU$Sso, FORe €X '@4;?€ﬁetegkiﬁ§ick'y
~and precisely latches onto an operating tool to refrove the |after “tool

froma dowshaml IeAidoys 140 arelthos esedised tdechel haAdrb®0h2canhe used
to renobve an operating tool -froma deviated well bore or :
this position. the O-ring 34 extends over the slots 1l2e.of
the mandrel 12 thus permitting the fluid to escape from
the slots and relieve the fluid pressdre. The operator is o
thus signaled that the dogs 40 have moved cleared of the -/
fishing neck 70 so that the tool 10 can be pulled from the
fishing neck and from the wellbore. The slots 12e also
allow fluid to drain from the reeled tubing as the tubing
is pulied from the wellbore.aftér the shear release.
The windows 50a are provided in'the housiﬁg S0 to
enable thé retaining rings 44 to be manually engaged when
the tool is out of the wellbore and on the ground surfaée
to release the tool from the fishing neck 70.
It is thus seen that the pulling tool aﬁd method .\J
as just described permits several édvantages. For
example, the tool quickly and precisely latches ontc an
operating tool to remove the latter fool.from a downhole
location in a wellbore. Also, the pulling tool can be
used to remove an operating tool from a deviated _wéllbore or
a jammed operating tool.frdm any type of wellbore. 1In

addition, the tool of the present invention can be used

with the string of reeled tubing 54 and thus receive fluid



-

a jamed operating tool fromany type of wellbore. In addition, the tool of
the present invention can be used with the string of reeled tubing 54 and
thds receive fluid -20- for discharging through the passages 28.
Further,~in the event a operating tool capngg be renoved fromthe wellbore,
the pulling tool as described can be pressure released fromthe fishing
neck to €nable it to be retrieved fromthe wellbore. It is understood that
pulling tools of the present invention are not limted to use with inside

Fi shing necks seh Fsdiie il 00- 0ok e Pibs§gBs"3a T drlitlelo 18" Eheve

tool s associ ate di sclrosed

U'S. Patent No.g m,gfaa%a?naamw@a&m be, rgfioyed ekBf LaeEh 10 o

and/ or pul l'ing a I'ng having a nec om a downhol e

pocation 10 piRfe dﬂ%@rd"e'éﬁ’é’rﬁulffﬁﬁ' o6y %éééf%e@%ﬂ%@at ed tubular
ousi ng assembly
pressure released from the fishing neck to enable it to be
retrieved from the wellbore. |
It is understood tha; pulling tools of the present
,'- | invention are not limited to use with inside fishing necks
such as the fishing geck 70, but can be modified
() to retrieve tools associatéd with outside fishing
necks as disclosed in by U.S. Patent No.

4,553,395.



| ongi tudi nal bore; neans connectlng sald hou5|ng assenbly to an end of a
string of reeled tubing for passing sai d 'holisi ng assenbly through said
wel | bore and into contact with said fishing neck and for introducing fluids
into said |ongitudinal bore; neans di spgged on sai d housing assenbly for
automatically latching to said fishing neck upon said housing assenbly
engagi ng seraiMsshi ng neck; means for releasing said | atching neans ™om
said fishing neck to pernit said latching and/or pulling tool to be renoved
fromsaid well bore; and nmeans operable in'said rel ease of the |atching
means to lock said latching means in the released state. 2. The -t ool
of claim 1lwherein sai omdakort drtchiagsiteg andd drapsiligpgmeaneldonpri ses
means for generating a predeterm ned fluid condltlon in said bore. 3.

The tool oPPEFatAPg &§POd| Ravinds @ EHehisgnpeck fFom a 8gunhsHe passage

ext endi ng hro h sqi d u5|ng a wi,th said

SS and muni_.cati n
| ongi t udi n pca ?? B8r BPEr 11 ?Cﬁgﬁggﬁéesaﬁé PP FEBPEASInGS| | bore and
said fishing neck. 4an elonga%@% % ular %L%E n% %% % r\géglégzﬂrns

longitudinal bore:;
means connécting said housihg assembly to an end |
of a string of reeled tubing for passing said housing

assembly through :said wellbore and into contact with said

fishing neck and for intfoducing fluid into said -\J
longitudinal bore; |
means disposed on said housing assembly for
automatically latching to said fishing neck'upon said
housing assembly engaging said fishin§ neck;
means for releasing said latching:means from
said fishing neck to permit said 1atching and/or pulling
tool to be removed from said wellbore; and
means operable in said felease bf the latching
means to lock said latching means in the released state. g)"

2. The tool of claim 1 wherein said means for
releasing the latching means comprises means for

generating a predetermined fluid condition in said bore.

3. The tool of claim 1 or claim 2 further
comprising at least one passage extending through said

housing assembly and communicating with said longitudinal

0
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wherein said rel easi ng means conpfises: means‘for'preventing the flow of
fluid through said bore and said passage to enable the fluid pressure to
bufld up in said bore; and neans responsive f)the buil d-up of a

pr edet e~y ned f|UId pressure in said bore f rel easing said | atchi ng nmeans

fron1sakg,flsm %%r élschar éhgaﬁaoklagdckﬁkglé %@e&giﬂggﬁbdan

rel easi g means furt SPon feans mount 84 on" Sai ousi
assenbly and adgaggdfgghiﬁblgggke novenent relative thereto in response to
sai d predeterm ned build-up of fluid pressure, and nmeans connecting said:

pi ston nmeans to said |atching neans to cause rel easi ng novenent of said

| at chi ng neans. 6. The tool of claimb5 wherein said rel easi ng neans
further conpriséds a pluraftheytoblsbfaclpims2ctogethenrgwighdcpaimoB8 neans to
sai d housi ng assenbly and adapted to shear in response to said
predet erm ned bwhegedp sbifl yvedepsdngumeansr compriisesng sai d slidabl e
novenent of said piston neans. 7. The tool of claim5 or claim6
further 23 conpri si ng Reans fesppreveatingatheecftowr afnEYuidy shauabs

sai d piston neans, for relleV|ng.sa|d fluid pressure to
said bore and said passage to enable the fluid pressure to

build up in said bore: and
means responsive to the build-up of a
predetermined fluid pressufe in said bore for releasing

— said latching means from said fishing neck.

5. The tqol of claim 4 wherein said releasing means
further comprises piston means mbunted on said housing
assembly and adapted for slidable movement relative.
thereto in response to said predetermined build-up of.
fluid pressure, and means connecting said piston means to
said latching means to cause releasing movement of said

latching means. .

6. | The tool of claim 5 wherein said releasing means
further compriées a plurality of shear pins connecting
said piston means to.said housing assembly and adapted to
shear in response'to'said_predetermined build-up of fluid
pressure for permittiﬁg said slidabie movement of said

piston means.

7. : The tool of claim 5 or claim 6 further

* c L M s *



signal that said latching- neans has been .[el:eased. 8. The tool . of
any one of clains 5 to 7 wherein said neans for |ocking the |atching neans

inits released position conprise neans responsive to a predeterm ned N
movenent of said piston neans to connec23said piston neans to said housing..
9. The tool of any one of claims 3 to 8 wherein said housing “:
assenbl y c&?ﬂ?ﬂ@ﬁ“@ AR SePAWHIH AT & PTRARIRFELIRG tTeveRSAe vy i n
one end of s ndrel in ai%eles pi n coaX| I reI tionship thereto and
neans for & té’éﬁ P& 5F %'o‘erﬁaiglﬁ' pre ®@ R of claim

9 wherein t r ar.e,r.e ers he bor.e aid mandrel to
forma porth' n% etsal d 9 %&%gﬁtatﬁh&'% boefaé"s \Mh vﬁﬁﬁ%l]ﬁ ]Seaq%a ‘assage extends
fromthe inner surface of said core to the outer surface thereof at an
angle to the axis thereof. 11. The tool of any one of clains 1 to 4

- wherein saigd housi ng rags &8y d‘praafy%ﬁ&%mcyﬂs B 4416yl ek g having a

portion extending in one end of sai'd mandrel in a tel escoping coaxial

rel ati onshigaildhaieding vt mﬁ(?)rﬂfeeqwﬂdru@mé&@ ard o i rbIEdle®! ;
pi ston neans extending over said nmandrel in a coaxial telescoping
"rel ati onshippsitioiv cmlnmsaamnmmmansj.mmb [ Yredesamuined sai d
nmandr el ,

movement of said piston means to connect said piston means

to said housing.

9. | _The-tool.of any one of claims 3 to 8 wherein k')
said housing assembly cdmprises a mandfei, a tubular core
having é_portion extending in one end of said mandrel in a
telescoping coaxial relationship thereto and means for

securing said core to said mandrel.

10. - The tool of claim 9 wherein the bore of said
core registers with the bore of said mandrel to form a
portion of said longitudinal bore, and wherein said |
passage extends from the inner surface of said core to the ‘y)

outer surface thereof at an angle to the axis thereof.

11. The tool of any one of claims 1 to 4 wherein
.said housing assembly comprises a mandfel, a tubular core
having -a portion extending in one end of said mandrel in a
telescoping coaxial relationship thereto and means for
securing said core to said mandrel, piston means extending |

over ‘'said mandrel in a coaxial telescoping rélationship,

Ny LT
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and nmeans connecting said Iatchﬁnd means to said :pi ston neans for novenent
therewith. 12. The tool of claim 11 when dependent to any one of
cldins 2 to 4 wherein said nentioned rel easi ng neans conprises a gap being
provi ded between said piston neans and said #@ndrel into which said fluid
enters fr.omsaid |longitudinal bore in response to its pressure obtaining a

predet eMi ned vEPEET PREPSpFoRReshing said pdsion BeRRs: P Fadd Fobdrel,
i st id_latching.r t I t he | at chi . 13.

The Tool of ol abACL PSSP S FATRREIiG: FRAE A8ROTLOonGoRBRN S0y BERBNBRSE R, o

predeterm ned appuRlt ¢hrs B@eﬂ%ﬁ%”%ﬂ%r%@ﬁ%ﬁid pi ston neans to reconnect

sai d piston neans to Sai d housing assenbl’y for |ocking said |atching neans
inits rel eased position. 14. _The pulling tool of any one of clains
11 to 13 when dependent to any one of clains 2 to 4 further conprising
means responsi ve2Lo a pregbecrkboledfadidin 0 whed GeperBBhtOkoSanyg Bnat on
nmeans for relieving said fluid pressure to signal that said | atchi ng neans
has been rel eased. claims 2 toTHhewherkiof sand meatdbnelareleasiagdmedasei n
said |l atching neans are rel easable fromthe fishing neck by the

appl i cati on of gomprhseiscal ghpr being provided between said piston means

and said mandrel into which said fluid enters from said
1ongitudina1 bore in response to its pressure obtaining a
predetermined value, thereby to shear said shear means for
moving said piston means and said latching means to

release the latching means.

13. The tool of claim 11 or claim 12 fﬁrther
comprising means responsive to a predetermined amount of
said movement of said piston means to reconnect said
piston means to said housing assembly for locking said

latching means in its released position.

W 14. | The pulling tool of any one of claims 11 to 13

| | when - dependent to.any one‘of claims 2 to 4 further
comprising means responsive to a predetermined amount of
said movement of said piston means for relieving said
fluid pressure to signal that said latching means has been

released.

15. The'tool of any one of claims 1 to 4 wherein

said latching means are releasable from the fishing neck

* c L " s *
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16. The tool of claih115 wher ei'n séiﬁ.uéleasing means conpri ses

pi ston neans di sposed on $ai d housi ng assenbky and adapted for sliding
novenent thereon in response to the application of a predeterm ned

| ongi tudi nal force between said piston peans and the housing assenbly, said
pi ston neans having an end face opposedzﬁo an end face of the fishing reck

and sai d housing assenbly .bei na. di spl aceabl e to bring said end faces ¥hto
abut nment fg)ly ﬁ%‘%t ﬁ?@’iﬁﬁ@y‘&% 6’% r?eé"r%f%ar?lfaﬂ%d fgqxict?a'bl y novabl e condition to
shift the latching neans to a rel eased position. 17. The tool of any
one of the preceding clains wherein said | atching means conprises at |east

one el ongated | at chi RgMHRAr JH0TRIthY 18 LaRFdIh Qe SAIEdUy Ng assenbly
in a parallel relation to said bore, said | atching nenber having an

enl arged endape dombriisedd gidtoidadRans ISR G Gaad Hadmnd portion
of said fishing neck. 18. The tool of claim17 further conprising
resilient asesembler mmd awdaptied) foai dlliaticly mpvemsntr theredn rist direction
towards said fishing neck and adapted to permt novenent of said |atching
menber rel xespeonse 34 dheorpplicatdioreafi én pogdediermigwd first direction
as said housing assenbly advances within said fishing neck, and

longitudinal force between said piston means and the

housing assembly, said piston means haVing an end face

_obposed_to an end face of the fishing neck ahd said-

housing assembly being dispiaceable to bring said end \J‘

faces into abutment for putting the piston means in said |

slidably movable condition to shift the iatching means to

a released position.

17} | The tool of any one of the pfeceding claims

wherein said latching means comprises at least.ohe_

elongateé latdhing member'normaily extending over said

housing assembly in é parallel relation to said bore, said
latching member having an eﬁlarged énd_portion sized to

engage a corresponding enlargéd end pdrtion of said \/

fishing neck.

lé. The tool of claim 17 further comprising

resilient means normally urging said latching member in a
first direction towards said fishing neck and adapted to
permit movement of said latching member relative to said
core in a direcfion opposite said first direction as said

housing assembly advances within said fishing neck, and
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26 means responsive to a predeterfined anount *of *sai d novement of said

| at chi ng menber in said opposite direction for pivoting said |atching
menber so that said enl arged end portion of - ggld | at chi ng nenber clears
said enharged end portion of Sald fishing ne said resilient nmeans then

urging. said | at d f| qbrectlo and sai I ng nmeans
pi voting said | g'{éahl ng :go nSi € 1% E;slczeld (?s‘ftﬁ %tsoa#%tc.h to
said fishi ng neglovehtdant of saRQ? i‘%hl ig %é?ﬁﬁgzj-%ﬂ“lgféiea IQJ(PPBQ sai d

novenent: of said |atching nenb I n sal d opposite direct sald pivoting

means pivots saldiﬂeaﬁmxﬂgfdferﬁwcﬁﬂg @fa RN RGRITR Fif? Wdnibexigh frd¥ g fieck
to rel ease said | atching nenber. 20 -A nmeth of pulling a fishing

neck attached t@rdamidd epst qxomdmaif fsraaim d pmiiy ndnat icliedrs said
wel | bore, said nmethod conprising the steps of: connecting a pulling tool to

an end of a striemjaxfigeceangll godtiion foff saiskriiisigrgninkegiyl Isaigl tmesdi X dreroe
said well bore and towards said fishing neck; introducing fluid into said
reel ed tubi ng f oegnsdihen unwingh sadlidl atiching mesibexr)iigeisadd Mirst d 1 ui d
t hrough said pulllng tool to clean said fishing neck and the walls of said

wel | bore; and I~ iﬂﬁ%%lﬁ!‘%tﬁﬁ%%g’jtml% MAANE. m%ﬁg‘%éﬁé%§%@@ng

pulling tool is anc hol e jnto genent. with said fishing neck to

enabl e said fi sI’ﬁ %?cg‘n?%fla& z?teli tQﬂﬂltt‘(?'bém Vaten ¥ Wl
fishing neck.

N 19. The tool of claim 18 wherein, during said
movement of said latching member in said opposite
direction, said pivoting means pivots said latching member
out of engagement with said fishing neck to release said

latching member.

20. -A method of pulling a fishing neck attached to a
well operating tool from a downhole location in a
wellbore, said method comprising the steps of: connecting
' W : a pulling tool to an end of a string of reeled tubing for
inserting said pulling tocl into said wellbore and towards
said fishing neck; introducing fluid into said reeled
tubing for passing through said pulling tool; discharging |
said fluid through said pulling tool to clean said fishing
neck and the walls of‘said wellbore; and latching said
‘pulling tool to said fishing neck as said pulling tool is
advanced downhole into engagement with said fishing neck

to enable said fishing neck and said operating tool to be

LA
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27 pulled fromsaid wellbore,, the pulflng.togL bei ng rel easable fromsaid

fishing neck and being then locked in its re] eased state. 21. The
met hod of claim 20 wherein the pulling and/or latching tool is released by =
applying fluid pressure. 22. The mt hod of claim20 or claim21

]

wherein the pulling and/or latching tool is released by applying a _
mechani cal gulled £8fom said wehibooe, atberpiuhhing toal nbédngherei n sard
step of releasing conprises the steps of: preventing the flow of fluid

t hrough saizkelzasabhtetHodmtsabdabishing negkdapd cbeimg thenuibdked in said
pulling tool; and releasing said pulling tool fromsaid fishing neck in
response t-¥herHtR2$LAPSERLR: predet er mi ned amount of said fluid pressure.
24, A pulling tool for pulling a fishing neck attached to a well
operating tool froma downhole |ocation in a wellbore, arranged and adapted

b I al.d h Lp i-bed with d h
(o operate abel ol by AERGACLP Srafal AE0pHhOLE e BREALRGTY 25 IO
attached t o )&} 1 SRS obPOLs £OTLEE8"BY ObEpl PEAYT 98 @ vel I bore

pressure.

22. The method of claim 20 or claim 21 wherein the

pulling and/or_lafching'tool is released by applying a o
mechanical force. -~
23. A method according to élaim-zo wherein said step
of releasing comprises the steps of: preVenting the flow
of fluid through said pulling tool to enable the fluid

~ pressure to build-up in said pulling tool; and releasing
said pulling tool from said fishing neck in reéponse to
the build-up of a predetermined amount of said fluid

pressure.

24. A pulling tool for pulling a fishing neck
attached to a weil Operatihg tool frbm a downhole location
in a wellbore, arranged and adapted to operate
substaﬁfially as herein described with reférence to and as

shown in the accompanying drawings.

25. A method of puliing a fishing neck attached to a

well operating tool from a downhole location in a wellbore

O
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-L}I substantially as herein described with reference to the

accompanying drawings.

* [ L M S »



