PULLING TOOL The present invention relates to a pulling tool for re- 5 <E%)
trieving well tools froma well bore. Wreline equipnent is frequently,useg

#o install and retrieve well tools within the bore of a well flowk\do

conductor. 5 Equipment used to install well tools within a well flow con-

dugtor is generally referred to as a running tool. Exanples of running

tool sh@re shown in U S. Patents 3,207,222 and 3,208,531, both to Jack W

Tanpl en. Equi prent used to retrieve a wehl tool froma well flow 10

conduct\ar is generally referred to u g tool. Ex- anples of pulling
‘tools are shown in U S. Patent 2, 58@i§g§8 t6¢§ C Ois et al, U S. Patent

2,605,131 to S. J. E. Marshall et al, and U. S. Patent 3,628,822 to James H.
Bostock. U.S. Patent 3,051,239 to W W Dollison shows a pulling tool which
15 can be used for both installing and retrieving well tools. The above
listed U S. Patents are incorporated by ref- erence for all purposes wthin
this application. - This invention discloses a pulling tool conprising an

el ongate core AR NBNLIEH {rived1oheEaliedNeh LI UL B 11 28rarbousi ng

means rel easably Secu rst sectLon and surroundi ng the exterior
of the secdhd f@#&"ﬁ-ﬁﬁr’ﬂel%e’iﬂ‘?%sfr&@ #nh¥e¢dr BOTRans, one end of the first
section projecting longi- tudinally fromthe hou5|ng nmeans for  engagenent

witha wireline tgobefihl Noyddiferdtdd¢r38aehely Naydd ®a dribidiindnal 25

bore partially theret

romone en ot her t he
ot her end of tﬂ%ﬁ??gtwgﬁt?m%l‘ﬁ%"y tBFsg8§§d°€\1n ? h‘f#‘]{ [@'%’orc 8?‘1@@85
second sect isolEquipmeatduséd tte :I;:hs'ta:l.]sa@ﬂlohohhsmgthm e e kIhdilown cand

houstng means JUgEEE 12 EAASTEILE Merdeada BBlal o B e
secti o% and h&fi, H‘g‘“&ﬁngpﬁ?ﬁ’}lﬁ g‘fﬁa %Q’f’“t a‘y‘r &Cgrv% g V\é ‘t%@d ﬁ% @D'%b
-2- latching f3,298,53tarvothl ty Jdok thi Tdampdenion and the hou5| ng neans ex-
tending | ongi t udi &ghg ?Lﬁenagw £ Nereradeoh b1t Hb6T F6H iDe1d Thiowl der
on each fi n%ercond%ctor ggg!gé#edzl'anlaiy refre%rzr']e%h%om her 5 fjlfr];g t1:oo:lF hi rF..q: sect-
' amples af pulling tools are shown in U.S. Patent 2,508,285 to
H. C. Otis et 2l, U.S. Patent 2,605,131 to S. J. E. Marshall
et al, and U.S. Patent 3,628,822 to James H. Bostock:. U.S.
Patent 3,051,239 to W. W. Dollison shows a pulling tool which
15 can be used for both installing and retrieving well tools.
The above listed U.S. Patents are incorporated by ref-
erence for gll purposes witﬁin-this application._

- This invention discloses a pulling tool comprising an
elongate core means having a first, second, and third section,
20 a housing means releasably secured to the first section and
surrounding the exterior of the second and third sections of
the core means, one end of the first section projecting longl-"
tudinally from the housing means for engagement with-a
wireline tool string,.the second section having a longitudinal
25 'bgre partially therethrough from one end and threads on the other end,
the other end of the first Section slidably disposed within
the bore of the second section, one end of the third section
having threads thereon and engageable with the threads on the
other end of the second section, the housing meaps extending
30 longitudinally from the other end of the third section and
havihg an opening therein to receive a well tool, flexible



Lon projecting radially inward with respect to the opening, the fingers:5

aying a first position in which the fingers are flexed inward al) owi ng the‘

?'nulders to secure a well tool within the opening and a second pos- ition
which the fingers are flexed outward to rel ease the shoul ders.fromthe

yell tool, and neans for varying the |ongitudi nal spacing bet- ween tgg

‘other end of the third section and the shoul ders by adjusting 10 the

t hreaded engagenent between the second and third sections of the core

nmeans. One object of the present invention is to provide a pulling tool

whi ch ‘may be run into a well fl ow contéttor on a flexible or wire |ine and

to rel easabh Mtaamggagengnrwedabrisdoby Xbe (thsq:ﬁ)sed:im taind rnthee eubing\meamsdert or .

Anot her -0b] ggle: QL 1ohe REEASHY ALY b Ioted Snd QePERVEilSq aBbldnl 0 chiBlaehiavi ng

a housi ng neans carries t gh a melé 0_8ie el easably
engaged wi t RRt936R pﬁ}mrngpﬁca&lowﬁmn% f\"" ttH%r“BTﬁ &8¢ o5¢ hé‘*ﬁge?é T
i nvention i 3ed @rﬁja‘umrﬁiﬁm# i gt Oetlth Wielspe atn i [the ppeming o r e ntiagsersihi ch

can be e hﬁﬂﬁ n r ngt hs.
An additi ong% 6‘5 aécfti“?g%ﬁ'%&?éég'r#&?%girf?l on P%et %Kf%e%ﬁﬁiﬁgiﬁgﬁ gt ool

whi ch can bé‘h%ﬁP‘N-eﬁﬁ §én§&§&‘f‘rﬁﬂn tood orikain tP%GPe‘Ht“gtar?& ?‘?Sace
W t hout havi l:.mﬂoxi Qn&hﬁéa’ tRef1fdeds are flexei sasmetbicerdleespthé ishouldend . A

still further f t ¥£§g ihd Jg tool
whi ch can bg pr esel ec? taq] a‘g‘{ﬁm e hg%hsﬁ E?’btga%l %ng%’gﬁ on of
ei t her upwaraemtheekpem el 36 %eﬂ%Fgg“FB’r"Ee%“d Réﬁr"t‘?“&ﬁ%ﬂ' Bhjaddtaiing 4
-advant ages Ghe tiiCedlet Sedighgdmaiv e D twien Vihk| sdeendippdirtbitd eckivneadithg t he

fol |l owi ng d%§g hg“ on in conjunction with the drawings and cl ai ns. FI GURES
A | B and are Schematic drawi ngs in el evation 35 and section showi ng a
wireline tool sPrergplerst @f tpea PEeBERBglnventiomday Sor ArioNgdena present

i nventi on. Eb&llﬁ’@'té?él Wl dbS may bé- rdhSPRES A Welll mmmbhaﬁbewceﬁduct or.
FlGURES 2A ?E x;gi§f§ECUf?M S¥e Qﬁﬁt 8'£¥1é£hé§¥§ éﬂkéﬂé a well tool

15 disposed within the flow conductor.

Another object of the present invention is to provide a
pulling'tool having a housing means which carries the full
weight of a well tool releasably engaged with the pulling
tool.

20 A further object of the present invention is to provide a
pulling tool with an elongate core means which can be easily
adjusted to engage fishing. necks of various lengths.

An additional object of the present invention is to

_provide a pulling tool which can be easily disengaged from a

25 well tool at the well surface without having to shear any pins
or to disassemble the pulling tool.

A still further object of the present invention is to
provide a pulling tool which can be preselected to disengage

. from a well tocol by application of either upward or downward

30 shearing forces. '

.Additional objects and advantages of the present invention
will be apparent from reading the following deséription in
conjunction with the drawings and claims.

' FIGURES 14, 1B, and 1C are schematic drawings in elevation
35 and section showing a wireline tool string including a pulling
tool, incorporating the present invention. The tool string is



partially in elevation, showing the pulling tool of the. present invention
configured to engage a long fishing neck and 5 to be di sengaged. or
r®l eased by ‘upward shearing forces. FIGURES 3 through 7 are horizonta
cross sections taken on lines 3-3, 4-4, 5-5, 6-6, and 7-7 of Figures 2A an
2B. FKFGURE 8 is a schematic drawing, partially in section and partially in
el evat¥bn with portions broken away, shevg-hg the 10 upper portion of the
pul l'i ng tool ,suspende a w.reli ol . strd within a well flow
conduct or. ?i@pgﬁfgigégﬁgg}gig%& nfﬁgﬁ%gﬁ”¥§“ﬁgﬂgbleased by downwar d
shearing forces. FEGUBRE QA end REr erentdrawdngss, santballanken aeonhyoni and

9-9 of Fi gurﬁa?ti&hy in EhEVBE LR | SrRwdiiphivis Raiiisd|¥ob] secthen and

partially in el evation, shomnng the |ower portion of the pulling t ool |
configured tBrefgafelBVeRELONT FORTAGURESK FOorSngaEe 2 | kORE ¢t 2% A neck and
partiall y?i nt;,]@eséi @msangagaatzgal Peleased byn wlwarsl imaﬁdmgvi -f‘@"wﬁ‘:c _OWE_F
portion of the p t Qo contigured taq engage a, nedi um lengt shi
heck. R GURe 12 FLOURES BobBERuaRa o' R AR (e STect T bhE SHbur risSn el
third sectiobinéstBe3¢l 8r4at 5-6or 6-bneamsl THTGIHE FiXures 2k aanég2Bn
el evation of the dasub- .S ' f [ w 2D o

FEGGRECS &!Qrtai gf:h%%ﬂ.c td%ﬁ%g, d%afr‘@fétlatﬂ? n -?ctEbﬁiJBﬁd

14 is a reduced draw n In section & In el evation

, pa

of the firstP%éEi§bﬁYogntﬁéegﬁﬁﬁgatéi@@r@Qﬂ§%Qﬂ5!ﬂﬂﬂ%%?]ﬁ#%%:aSG?H%PEthe
pﬁrt i al tz% | nuSgEsI ggremenpart n:ﬁflel %:sﬁlmieﬂ }ta:tdlgrsul@ﬂ%déu tf@éﬁdérﬁkﬁélﬂbi@% |
showi ng the upper ortion o pullling topl after war d_ shearin
forces have ng% %Bﬁ??gdwgahﬁgl@a?@iéhgﬁ&m}% QQﬁﬁrfréﬂg%.%%++9?§o#9gl is
F!GERE 16_isc@%ﬂigmbeg,tpabbiabﬂpasedsegtHmmnﬂarqxsnéaéimgiﬂoffgsation

with portions br Y« .Sho t p or _pul L 9
after downwar d sﬁ§§?$§3@f5chsﬂbgqﬁ§3§age%%@§§M%%éyﬁégr%%%éﬁe‘fh@gp% ﬁ%ﬁg
tool froma ﬁﬁ9|0f0518uF?G@RE 17 is a drawing, partially in section and
partiallysin el e¥peiRE Yot RsPar Br@RS Y, Oab ALy SO iR LQ¥RPartially

in elevatidn, showing the lower portion of the pulling tool

configured to engage a short fishing neck.
FIGURE 11 is a drawing, partially in section z=d partially
in elevation, showing the lower portion of the puiling'tcol
20 configured to engage a medium lehgth fishing neck.
FIGURE 12 is an enlarged drawing in longZtudinzl section
showing the third Section of the elongate core =ezns.
FIGURE 13 is a drawing in elevation of the
section of the housing means. _
25 ~FIGURE 14 is a reduced drawing, partially in section and
| partially in elevation, of the first section cof tzes elongate’
core means. '
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geend sub-

FIGURE 15 is a drawing, partially in secticn znd partially
in elevation with portions broken away, showing tzz upper
30 portion of the pulling tool after upward sh g I
been applied to release the pulling tool from z wsil tool.
FIGURE 16  is a drawing, partially in secticn z=d partially
in elevation with portions broken away, showi =
_ portioﬁ of the pulling tool after downward shsaring forces
35 have been applied to release the pulling tool frcz a well
tool. ' :
FIGURE 17 1is a drawing, partially in sectiocrn znd partially
~in elevation with portions broken away, showing <zs lover
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portion of the pulling tool after enmergency release froma well tool.
lEJRE 18 is a drawing, partially in section and partially in:el-evation .
Mt h portions broken away, 'showing the Tower 5 portion of the pulling tool ¥
engagi ng the fishing neck of a well tool. FIGURE 19 is a drawing, partially
in section and partially in elevation with portions broken away, showt

t he manual rel ease feature of the pulling tool. 10 FI GURE 20 i's a=pl an
view of the core nut which is part of the nmeans for rel easing or

di sengagi ng the pulling tool fronla\MyI tool by application of shearing
forces. In Figures 1A 1B, and 1C pulling tool 29 is shown as part of
wireline t RATEIOR A bhe s%%bl%ﬁﬁd:q‘%rﬁfﬁeé'xFﬂFEGWF%IT?ﬁbe?le iaam @ wel | -

fl ow conduo,tem mbonubl ng strfng 22. Tubing string 22 may be part of a

standard wel | tigngf npla oD AlAglbing 1ROLoSLISN%RAD £ANA 5ai sed

and | owered throu str onal "W ni qdes to

i nstal | andﬂbﬁlﬁgﬁF#BVe"%.§w9?r§£§ﬂs\Hﬁﬂ%ﬁ%ngﬂaﬁuth@W%%$|?EFZEPWQ?

sel ect eds dputitdloa bocthé opulng il @elgagings theefeshbhy nead dora
retrieving Jgﬁl E gels. Tool string 20 includes socket nmenmber 23 secured to
wireline 21, °8i nker “or _wei ght bars 24, wireline or link Jars 25, and sw vel

Joint 26. Pul | FAGURBOLI2S |3 dnapings madiadlyvineseghion arel Mmantieddds 31.
As expl ai negh lerlekda‘o‘ioRawm BoXory drokepulbwapy EROWiINS e aiarldas used to

retrieve a (o] i,qn by engaging a suitable
dastO2batinll éfdm\gwﬁir?g% 02"

fishing nec Shoth *such a fishing neck 90 is .
-shown j¥0 Fi gur FIGHRE 9 &3 dPlagp|viaw jofg the carepbubtmhieh 38 mante®fat the

vel | surf acthe meanshun) réyessirve rén @izlenigaghngqtRe HOLRNMN Vol [Tefom

upward or qﬂ%ﬁ?@ 9139§a%#§5hé5§f5§téﬁfyﬂl ggtggynég As w Il be explainéd

| ater in nore detall can e-asse éd 'to release a well
tool by application of elther an upward or downward shearing 35 force.
Pul l'ing tool. 29 has two maj or subassenblies, housing neans

In Figures 1A, 1B, and 1C, pulling tool 29 is shown as
part of ‘wireline tool string 20 suspended from flexible
15 wireline_al within well flow conductor or tubing string 22.
Tubing string 22 may be part of a stgndard well completion
(not shown). Wireline tool string 20 can be raised and
lowered through tubing string 22 by conventional wireline
techniques to 1nstall'and/or_retrieve a well tool within
20 tubing string 22 at a selected downhole location. Pulling
tool 29 is preferably used for retrieving well tools.
Tool string 20 includes socket member 23 secured to
wireline 21, sinker or weight bars 24, wireline or link Jjars
25, and swivel joint 26. Pulling tool 29 is engaged with
25 swivel joint 26 by threads 31. As explained in U.S. Patent
3,628,822, a pulling tool is generally used to retrieve a well
tool from a downhole location by engaging a suitable fishing
neck on the well tool. An example of such a fishing neck 90
is shown in Figure 18. Wireline tool string 20 can be manip-
30 ulated at the well surface (not shown) by conventional
techniques to apply either an upward or downward shearing
force to pulling tool 29. As will be explained later in more
detail, puliing tool 29 can be assembled to release a well
tool by application of either an upward or downward shearing
35 force. '
Pulling tool 29 has two major subassemblies, housing means



-5- 3Q and el ongate core neans 32. Core neans 32 conprises first section
32a, second section 32b and third section 32c. Housi ng neans 30 conpri ses
f ®r st housi ng subsection 30a and second housi ng subsecti on 30b. Each
housi ng subsection has 5 a generally circular cross section. The housing
subsections are concentrically engaged by threads 34. Longitudi nal
passagéﬁay 33 extends t hrough bot h housi«g-subsections. Core neans 32 is

slidably dis | age 3 r rb
rel easabl y sg&sj fetlr%r{& seégtgq%runéjég i%r e &nggﬁsﬁsﬁ}lgo 33 PR sepé 1Pt
subsection SG@ctmqu&ctam@asm%iw\w's‘heandplthih‘@ é§°$¢°:§hc8238-

extending ra |l t p I l<\s ofe-
(i‘!'o% ihe Rfais Q%UQtlg{isbﬂfé’ﬁ Pffgt eaas&a@ Rablsie f1QA efw and

ot her. Housi ng ction shear hol es 39 "and 40 radla

opposi te 15 ﬁﬁ@ﬁpéa@ﬁqi4ﬁﬁ %HRF%S&%HHl%@ Pt hr Bagh §8&§éﬁﬁ(ﬁ¥qa3rt 1 B3,
tool 29 i35 agsegebleedliyt ixhrtiawi drdds dseposed. i nTabe@bu}slimdﬂd.ﬂfse?cthmis

40 d h h I 7 h ' 3 f

fetaner of cave SRS Hedbed ol PoPepBsidue! INEIRASLE,

covers shearppsma@mmay133&axtéhﬁs<ﬁhrowbbnbpth Esussnshémha$QﬁiQnﬁwm Gore

Figures 15 agahl 1 99/QIAdFEAI SR POLd APbnoh SBARA ALY Wadidgenay
e van (I

pul I'i ng tool resent 1nvention is.contdain- nent of
all shear pid3parts within tooI 29 rather than allow ng parts 35b to drop

into thejgell bokgea2dpin 3§3Féf¥Ekéﬁl§'§§éu58§tfQBst3%%d@ﬁdHK32a of core
| ongi tudinal ly fron1pass

wa, k 41_i.s attgched to the o
end of first m§é€ts| T §§’aaf§ﬁ'(?€/ a"b‘lggsﬁ tAPea42 - 31L:an Fﬁ: ‘-‘r%w{]?fé ?%%I
string 20. Fhabi ggonatieatl pd]rsquIeSI|3iEsa.n&dr38 shkoehddngl 2adii 2ilky ebitere-or

ond shear i irRsERs Rk Waest JoHEIa PRETLPDCEERISHR, o eﬁ-go%ﬁfne%l%
30 when pin 3&bssc¢d9m0§@@\h&&ﬂ&h@meapiplh0h95e393and3§0 aedisd lympposijte
cont act ti??n Wg%mse%gﬁ aa[}fh w%@@ivﬁgaeﬁréﬁgar g&%@@ﬂwwé Sh@%ﬂrﬂﬂg

forces fr ei ng ap pi n 35 ose hi n shear

37. Longit uditRgl Bﬁsﬁgéﬁaﬁ“&i%s‘”&tﬁl$§?a€npéﬁg§(§ BdSPesed dretBieForeiB®n
43 which forgeibisr S aheuliderar! di KR shear pin hole 37 or shear pin hole

38 of core means 32. Retainer sleeve 36 is attackad to the
exterior of housing means 30 and covers shear pin holes 39 and

20 40. When pin 35 is sheared as shown in Figures 15 and 16,
sleeve 36 retains parts 35b of shear pin 35 within pulling
tool 29. One advantage of the present invention i1s contain-
ment of z2ll shear pin parts within tool 29 rather Than
allowing parts 35b to drop into the well bore.

25 . One end of first section 32a extends longitud‘nally from
passageway 33. Fishing neck 41 is attached to the one end of
first sectioﬁ 32a and 1s engag=able by threads 31 with
wireline tool string 20. Fishing neck 41 also prcvides first
shoulder 42 on the exterior of core means 32. The lecngil-

30 tudinal spacing between first shoulder 42 and shez> pin hole
37 is selected so that shoulder %2 abuts housing z2ans 30 when
pin 35 is disposed within shear pin holes 37, 33, znd 40.
Abutting contact between shoulder 42 and housing zsans 30

. prevents downward shearing forces from being appli=d to pin 35
35 when disposed within shear pin hole 37.
Longitudinal passageway 33 has a first enlargsd inside

diameter portion 43 which forﬂs first shoulder U3 uith n
nousing means 30. The exterior of first section 22 within



housi ng nmeans 30. The exterior of first section 32a within - 6- X
ssageway 33 is enlarged to form second shoul der 45 on core:neans 32.
cond shoul der 45 faces first shoul der 44 of |ongitudinal passagemay 33.
en pulling tool 29 is as- senbled with shear pin 35 in shear pjn hole 37

as shown in 5 Figure 2A, shoulders 44 and 45 are longitudinally spaced from

each other. Wien pulling tool 29 is agsenbled with shear pin 35 in she&dar
pin hole 38 as shown in Figure 8, shoulders 44 and 45 abut each other. In

this | at @assed@edash, 3 Lipharenkaeaed ngor SPEBs SPCORASTAUIRER AT @8 r $9% 20

ar e preéﬁ@a% szom @a&dlos}g%»@%aeﬂ ulg Pb.tﬁe35fi§3%rte TRAMNE X2 zczanoz]gml y be

rel ease rom housi ng neans y pp ation war in orces

when pin ?5‘5%“6%15’535&?%%%’(%3’3 ﬁ%npl"’rﬁli'rné té’cg'A %r = tively,

core nea&%nﬁaz.e@arwimﬂ 3srhaar rpaimaaSédlﬁr shehroupiing hmizmsBB(as)ysmm itati on of

-down hear| n d I n

Fi gur ° #}%;eg}i‘l 35% %?*e &i Mrsﬁ%‘g‘épar?%l |y

therethr@ﬁgh dﬂh&nﬁluNhQnmpwﬁlimzstogécﬁﬁoﬁssaésﬁghﬂQQkﬂﬂghcﬁ@@%%eﬁ*n

W thin begse 430. 5515%3;1%{ tmsfe 54gext eQHéwHa"ih' @Iilgylﬁ@raou%aifd&wenueaﬁdof

first sectlon Co- muni cates_with bore . Lateral rt
ext ends Bt Rbd& @@tﬁﬂé’r‘?ﬁﬁ% 51,ntTﬂ€1§xﬂ-BFPBr 98151@8-10@ smegerd rirvé

| ongi t udifRadc epasragewir3Bind at 662l sPPLhg520 egedlprasteddad EpsLsseing

bet thelﬁ? nent.s zﬁétnr1 Illng togé 29 durin Ion | tuqi gl

nove t % &4 % BEEBAd 28RO 18R bRt o
each ot helouzsn.dw/gomelmssﬁm by aapp BDcathonhef uaward sgma“atr:ﬁig efkeroels vheough
: housing t I sgur ng nal eway
- 33 and t ?‘ gr :ag'r ép%ejfri M’? ?? gg Ehg%ﬁ' na%%a%s%%em§fg§§ﬂg
second eﬁﬁ&ﬁé&d|QQﬁQﬁ$€§ﬂ&h3#m&%ﬁ poLyi-BR B8lgA &ﬂ@fﬁﬂQﬁ;Qﬁkﬁh@Ssﬁéﬁﬂler

54 SpaCG@O'Q@Q'?W@ﬂ@ﬂdﬂbﬂrd?“déﬁﬁ&afhoﬁhéﬁbiﬁé Wioidley Rt Ngiie39s130.

Annul recess med, i n the exteri iof St section 32a spaced
Ionglltaididljréppﬁeﬁlet’wﬁe@r?l&c&oa%h%‘PU’ér ESgéﬁuFﬁe 8axterior of core means 32
and the ot heOnenéndf dff rsdcmedtse@ation 32b has longitudinal bore 50

partially therethrough. The other end of first section 32a is
slidably disposed within bore 50. ,Counterbore 51 extends
partially through the other end of first section 32a and com~
20 municates with bore 50. Lateral port 52 extends between
. counterbore 51, the exterior of core means 32 and longitudinal

" ®

passageway 33. Lateral port 52 equalizes fluid pressure
between the components within pulling tool 2§ during longi-
tudinal movement of first section 32a and second section 32t
25 with respect to each other and/or housing means 30. Another
lateral port 67 extends throuéh housing means 30 to equalize
fluid pressure between longitudinal passagewzay 33 and the ex-
terior of pulling tool 29.
Longitudinal passageway 33 has a second enlarged inside
30 diameter portion 53 which forms second shculder 54 spaced
longitudirally from first shoulder 44 within housing means 30.
Annular recess 55 is formed in the exterior of first section
32a spaced longitudinally between second shoulder 45 on the
exterior of core means 32 and the other end of first section
35 32a. Radial openings 57, 58, 59, and 60 are formed in the
~ exterior of second section 32b and communiczte with bore 50.
Referring to Figure 14, openings 57 and 58 are shown radially
opposite from each other. Openings 59 ané 60 are also spaced



35 32a. - Radi al openings 57, 58, 59, and 60 are formed in the exterior of

second section 32b and conmmunicate with bore 50. Referring to Figure 14, |
ogenings 57 and 58 are shown radially opposite fromeach other. Openings 5 J
and 60 are al.so spaced -7- radially opposite fromeach other and are

spaced longitu- dinally fromthe pair of openings 57 and 58. Opening 60 is
cut awdy for purposes of explanation. A-p+r of lugs 61 is disposed in

ei ther openingg,57,and_58 _qr.__openi 9 0 n kN l..29 is
assenbl ed mﬁF%aﬁﬁil§5°PR°§ﬁ§§rQ%%#%ﬁ%é?(égﬁ%ﬁg%nélgggesgggkgrgg%gafﬁéerted
i nto openi ngdihalagd fEemashehpain wiFiqpeantngs anhdang. SGkhenOpgningg 6C0dis 29
i s assenbl ed yt LN by | HOS Rlpake Brefieabley 3

i nserted intSw%pgggkggggQbgﬁggggga?q;éﬁﬁféégﬁbéF%gureg 8 and 1_?§The %5%
end of secondisBespénimrgitdesi ppeniddn 37 i RM| &8 peTWeRANIASSde 2dite o -

43 01; hougi “lﬁlhéﬁaﬁﬁlﬁﬁn%”ﬁobg? 28x-1d earsjs&mmiec_iiwgnspghi 36 3Aashleags pdh are
sized to be |argerthan t i stance bet n jnsi [ er ex-
15 terior ofhPigs§73e Pﬁén%§25§%ﬁaﬂ§#%r%$x§eé?feﬁﬁgaeﬁgﬁé;oﬁég&%gglI|ng
tool 29 .is aazadnBBeds kshgen6inmFdiguarey e24 amd hkf . ouVhendpylidna ¢odc @i
enl arged i nside_di I r Jdsn- ral Vad e 548Th gzgengnt of
second housi ljig ?gﬁgggﬁ'?gnééggl l%;'rﬁt rﬁgga%ls %é%ﬁ émf'ﬁhﬁ§}§st38ﬁog'g?%g%q By
subsection 3paeferablyhiingested datwORANINES p22saBeva) 83. shehd d&

di aneter 183 @ heeend agat 1@n 32b is significantly reduced bel ow bore 50.
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’ when pulling tool 29 is assembled, lugs 61 must project either
butwafdly toward second enlarged inside diameter 53 or in-
wardly into recess 55. | .

The engagément of second housing subsection 3Cb by thkreads

20 34 with first housing subsection 30a forms third shoulder 62

’ within passageway 33. Outside diameter 63 of second section
32b 1is significantlj reduced below bore 50. This change in
outside diameter forms third shoulder 64 of core means 32
facing third shoulder 62 of passageway 33. Spring 65 is

25 carried on the exterior of second section 32b between third
shoulder 62 and third shoulder 64. Spring 65 comprises part
of the means for urglng core means 32 to move longitudinally
in one direction after pin 35 has been sheared to release
housing means 30 from core means 32.

30 When pulling tocol 29 is assembled with pin 35 in shear pin
hole 37 and lugs 61 in openings 57 and 58, pin 35 prevents
longitudinal movement of first section 32a with respect to
housing means 30. Spring 65 urges second section 32b in the
-one direction with respect to housing means 30 and first

35 section 32a. Inside diameter portion 43 cams or projects lugs

' 61 inwardly into recess 55 securing second section 32b with
first section 32a to restrict longitudinal movement of core
means 32 with respect to housing means 30 until after pin 35



ngi tudi nal novenment of first section 32a wth respect to housi ng neans

Spring 65 urges second section 32b in the one direction with respect -
. housing means 30 and first 35 section 32a. |Inside dianefer portion 43

ans or projects lugs 61 inwardly into recess 55 securing second. section

32b with first section 32a to restrict |ongitudinal novenent of. core (gans

32 with respect to housing neans 30 wg4il after pin 35 -8- has been~

sheared. When_pulling tool 29 is assenbled with pin 35 in shear pin hole 38

and | ugs B2Si Re§PefPRGL®S9 and 60 as shown in Figure 8, pin 35 again
prevents | ongiwhedi palldmgeromdl &9 fis sasSembpted owiBRapint B5r dspedteam pin
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pin 35 has been sheared.

Threads 68 are formed on the exterior of second section
32h extending from the other end of second section 32b
towards shoulder 64. Third section 32c has a longitudinal

20 bore 69 extending from one end partially therethrough.

Threads 70 are formed on the interior of bore 69 near the one
end. Outside diameter 63 of second secticn 325 and the inside
diameter of bore 69 are sized to allow engagement of threads

68 and 70.- This engagement between threads 68 and threads 70

25 comprises part of the means for adjusting the "reach" of '
pulling tool 29. "Reach" will be defineé later.

Three pairs of slots 71, 72, and 73 are cut through the
exterior of third section 32c¢ and communicate with bére 69.
Slot T4 with dimensions compatible with slots 71, 72, and 73

30 1is cut through second section 32b near the cther end thereof.
Key 75 is sized to be positioned in slot 75 anéd one pair of
either slots 71, 72, or 73. Pulling toocl 2% has three dif-
ferent "reaches" determined by the pair of siots 71, 72, or 73
in which key 75 is inserted. Pulling tool 29 cah have mul-

35 tiple reaches by varying the number and lccatiocn of slots cut
through the exterior of third section 32¢. Thresaded hole 130
is provided in end 76 for attachment of an sgus
(not shown) if.required by the downhole conditi

=
iizing prong
ition.

*



Slot %4 wth dinmensions conpatible with slots 71, 72, and 73 30 is cut

t hrough second section 32b near the other end thereof. Key 75 is sized to

be positioned in slot 74 and one pair of either slots 71, 72, or 73. '
Pulling tool 29 has three dif- ferent "reaches" determ ned by the pair of
slots y1% 72, or 73 in which key 75 is inserted. Pulling tool 29 can have
mul - 35 tiple reaches by varying the nupger and |ocation of slots cut

t hrough the exterior of third section 32c. Threaded hole 130 .is rovideg in
end 76 for attachRERAGINURSERGFRESAGEHPBN OPn65t§95®nﬂqquﬁﬁﬂihiiﬂ%y FoR
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are formed ompeatwedmisdond cfedtion BBbsand shhedctsieert 130w 3Rmmced
longitudisnally b et .end f i '
15 secti rbﬁ 30a. (gﬁ\,&r?ghdm%% esrséi%%g%)ségﬁegggt %rs' e%’d?églf IJaa'nlg‘s"t %rﬁ%féﬁ%
of subsectiosl¥®ve idilyrd fredueed outgidet Adamefesi dordilanetldO Bl t9nd 90d

of subsecti o a3Q i nHNithHdas fgx ENCRat En TdhgMBhebadsorINs add Wdisndd Zonhere
housi ng sub- sections 30a and 30b

Reduced out siif¢edilafetdd DY &Pﬁgggﬁggggggg?’%é gbgﬁ%%;gc%fb%?%}%wdinally

t her et hr ough belfaieetd showlided 5 Hed| thgeothbenehle ofuirdirdt diareint 9ib-
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prevent ro- 23heratensh off subrsecebos 32awlshsigepddicans Uyodsngemesaman 30.

The outside diameter portion 100 of subsection 30b. This dif-
ference in diameters forms annulus 102 when housing sub-
sections 30a and 30b are engaged by threads 34.

20 Reduced outside .diameter portion 100 has a palr of keyways
79 formed therethrough. Key 75 is sized to be longer than the
outside diameter of third section 32¢c so that when pulling
tool 29 is assembled, a portion of key 75 extends into each
keyway 79. Key 75 and keyways 79 cocoperate to prevent ro-

25 tation cf core means 32 with respect to housing means 30. The
length of keyway 79 is selected so as not to restrict the
longitudinal movement of core means 32 with respect to housing
means. 30. |

As best shown in Figure 19, cylindrical ring 81 is

30 disposed around reduced ocutside diameter portion 100. Flex-
ible latching fingers 80 project longitudinally from ring 31.
Each latching finger 80 has a2 square shoulder 87 which pro-
Jects radially inward with respect to orening or chamber 77.
Shoulder 87 is longitudihally scaced from end 76 of core

35 mnmeans 32.  This distance determines the maximum length of a
fishing rneck which can be engaged by pulling tool 29. This
distance is commonly referred to as the "reach". One signif-
jcant advantage of the present invention is that the reach of



venment of core nmeans 32 with respect to housing neans 30. As best shown .
yn Figure 19, cylindrical ring 81 is 30 disposed .around reduced-outside - -
di ameter portion 100. Flex- ible latching fingers 80 project |longitudinally
fromring 81. Each | atching finger 80 has a square shoul der 87 whi ch fr;0-
jects radially inward with respect tQQepening or chanber 77. Shoul der 387 is
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:jg ength of keyway 79 is selected so as not to restrict the |ongitudinal

and 13, upper portion 9 orti n
conpl et el §1¥eed it ¢ o2 afPBREERORIE NGO WaREMe O 327, AMBRRE & PPTROANI3 of
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80 and to retain the. stryctural sttength of seco housj ng subsection 15 -
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them radially outward when shifted to their second position.
A plurality of longitudinal slots 84 is machined through the
exterior of subsection 30b between each window 83. Slots 84
allow fluids to easily escape as a fishing neck enters chamber
20 77. : _
. The end of each lower portion 95 of window 83 has an in-
wardly tapered ramp 97 énd a recess 91 to receive the end of
its respective finger 80 carrying shoulder 87. .Each finger 80
has a first position in which it is flexed inward allowing its
25 respective shoulder 87 to secure a fishing neck within chamber
77.  Fingers 80 function as a collet in which the first po-
sition is the normal, at rest condition for the collet. The
first position of fingers 80 is illustrated in Figure 2B.
Each finger 80 also has a second position in which it is
30 flexed outward to release a fishing neck from chambesr 77. The.
second position of fingers 80 is illustrated in Figures 17 and
18. 1If no other forces are present, fingers 80 will automat-
ically return to their first position.
Spring 82 is disposed within annulus 102 abutting ring 81
35 and biasing fingers 80 to their first position with shoulder
87 projected into opening 77. Spring 82 is selected to
overcome any friction force and to move fingers 80 from their
second positicn to their first position. Ramp 97 coorerates



p05|t1on in which it is flexed inward allowing its 25 respective shoul der
& "to secure a fishing neck within chanber 77. Fingers 80 function as a
collet in which the first po- sitionis the normal, at rest condition for

\
its respective finger 80 carrying shoul der 87. Each finger 80 has a first (Z{i

the collet. 'The first position of fingers 80 is |Ilustrated In Figure 23.
Each fisger 80 al so has a second positiQn<4dn which it is 30 flexed out war d
to rel ease a f]shing, nec om chanb e secon flngers
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end 76 or core Sprin can return fingers hei v fiTst

posi tion so @%%Lr%ﬁ%ﬁmdﬁiéss?smﬁplt?e@ﬁ?é”hﬂﬂ?ﬁﬁ;ﬂﬁﬁﬂ@#ﬂﬁvﬁqrﬁhﬁﬁhanber
77. As best Shoundérs FSEUﬁﬁli%eBQi'@hf&@hll (?0&@6141691) perdid | ohddis@Hgh7 he
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and moves s el Geng -raﬂ@éﬁvydB&VﬁErélpeP@a§mwgOther 'suitable hand tool
~can be inserted into notch 85 contacting.boss 99 to move ring
81 and fingers 80 longitudinally with respect to housing 30.
This longitudinal movement compresses spring 82, expands
20 fingefs 80, and moves shoulders 87 radially outward releasing
any well tool which may be secured within chamber 77. Thus,
fishing neck 90 can be easily removed from pulling tool 29 at
the well surface without having to disassemble pulling tool
29. When fishing neck 90 1s secured witnin chamber 77, the
25 Tfull weight of the well tool attached to fishing neck 90 is
transmitted directly through shoulder 87 to recess 91 and
housing 30. Thus, fingers 80 are not required to support the
weight of the well tool being retrieved from a downhole lo-
cation. '
30 During the normal operation of pulling tool 29, core means
32 does not move ‘longitudinally relative-to housing means 30.
After pulling tool 29 has been assembleé with the desired
‘reach, only fingers 80 and ring 81 move longitudinally as well
tools are secured within and released frcz chamber 77.
35 As previously noted, pin 35 can be sheared to allow longi~-
tudinal movement of core means 32 relative to housing means
30. Core nut 89 is engaged by threads tc che exterior of
third section 32¢ with a portion of cors nut 89 projecting



I'l tool which may be secured within chanber 77. Thus, fishing neck 90
je easily renoved frompulling tool 29 at the well surface W t hout

g to disassenble pulling tool 29. Wen fishing neck 90 is secured e
wthin chanber 77, the 25 full weight of the well tool attached to fishing
neck 90 is transmitted directly through_shoul der 87 to recess 91" and ~
housing 30. Thus, fingers 80 are not required tQ support the weight o&gﬁhe
wel | tool BatAgUPREFi BOBHLPROA aCH0RARBI Window 8B onThee, longphudagadhe
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-assenbl i ngeppkl hif B90hnd%englEednuitBOskaohlil skctear 8ed.i nto chamber 10
77 with its maxi num out si de di aneter portions projecting into upper

portions 94. Third section 32c is then threaded through core nut 89 and
engaged with second section 32b. Pulling tool 29 can be assenbl ed so that

ei ther upward @ﬁlggﬁgweeglsEgaaggggéoassémﬁiadbﬁbaeﬂhhegigﬂeie o e

nmeans 15 32 from means uring an eneraf condirt1 on.
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60 whengdogawgremsheasing ﬁé&ﬁ3§30r&uring an emergency condition. Pin
35 is positioned within shear pin hole 38 and lugs 61 within
radial holes 59 and 60 when downward shearing forces are
desired for emergency release. This configuration'is shown in
Figure 8. Pin 35 is positioned within shear pin hole 37 and

20 lugs 61 -within radial holes 57 .and 58 when upward shearing
' forces are desired for emergency release. Thils configuration
is shown in Figure 2A. The selection of upward or downward
shearing forces for emergericy release depends upon well con-
ditions downhole and the,well tool which will be engaged by
25 pulling tool 29.
Pulling tool 29 has three possible reach positions de-
pending upon whether key 75 is inserted into either slots 71,
72, or 73. Again, the selection of reach position depends
upon the léngth-of the fishing neck of the well tool which
30 will be engaged by pulling tool 29.

Pulling toocl 29 may properly engage a well tool, but the
well tool may be stuck witbin the well flow conductor. Under
these circumstances, manual shifting of fingers 80 to their
segond position using notch 85 Is not possible. Therefore, an



desired for energency release. This configuration is shown in Figure 8. (%%
Pin, 35 is positioned within shear pin hole 37 and 20 lugs 61 within radial

h8l es 57 and 58 when upward shearing forces are desired for energency

rel ease. This, configuration is shown in Figure 2A. The sel ection of upward

or downward shearlng forces for energency release depends upon wel |l con-
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Thus, any well tool or fishing neck within chamber 77 will be
released by application of upward shearing forces. The
position of core means 32 and core nut 89 with respect to
housing means 30 after emergency release is shown in Figure
20 17. '

The following sequence will occur if pulling tool 29 has
been assembled for emergency release by downward shearing
forces. Downward force is applied to fish neck 41 and first
section 32a by conventional wireline technigques until pin 35

25 shears as shown in'Fisure 16. TFirst section 32a moves longi-
tudinally in the other direction relative to housing means 3C
until shoulder 42 contacts housing means 30. This movement
positions recess 55 opposite lugs 61. The force of spring 65
in the one direction and tapered shoulder 54 cooperate to cam

30 or project lugs 61 radially inward into recess 55. This

' movement of lugs 61 releases second section 32b from housing
means 30. Spring 65 can then move second section 32b and
third section 32¢ longitudinally in the one direction as gre-
viously described for release by upward shearing forces. '

35 Figure 16 represents an intermediate position for core means
32 immediately after pin 35 has sheared.

After pin 35 has been sheared by downward force, upward
force is zpplied to fishing neck 41 to return pulling tocol 2§



sing neans 30 after energency release is shown in Figure 20 17. The ,
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shown in section core

eventualI?ug%%%gt5°9ﬁeu§§&éz&&§1FQﬁ12£§%ﬁﬁﬁwF$Yﬁ¢$§%Fe 1$uﬁﬁeFHéPS@§ward

gr doym\t/vamd 5m§di!£.|ﬁibtﬁﬂiibﬁﬁcmlyalb% Tk fvﬂ!tlﬁd@ﬁd%é@?rfﬁh%ﬁ??om'%ﬁefrs@@ﬁls
escriptiop is illus ive 0 odj.nmen e presen

i nvent i on® PT%%%QEWP?S&W Hh'?‘ﬁ@ Q-FEI ‘fﬂr}ﬁnerr%aﬁf IV‘%e‘él%{"ﬁEr vari ations and
nodi fications for a pulling tool utilizing the present invention. Such

changes 10 and nodifications nay be nade without departing fromthe scope
of the invention which is defined in the clains. - 15-



CLAIMS 1. A pulling tool conprising: a. an elongate core means havind a as
flrst second, and third section; 5 b. a housing neans rel easably

setured to the first section and surroundi ng the extert+or—of tThe second and
third sections of the core neans; c. one end of the fi

proj-eeting |ongitudinally fromt he housi ng rreans‘mm\“ﬂ i \‘“NI th a
wrel irge 10 tool string; d. the second

| ongi tudi nal bore ex- tending partially therethrough fron1one end and
threads dn the other end; e. the other eyl of the first section slidably

di sposed 15 mnthln the bore of the second section; f. one end of
the third sectgapydavi ng threads thereon and engageabl e mnth the threads on
t he ot her end'UT'The second section; g. the housing nmeans extending .

Iongltudlnally ro end of the third section and
havi ng an open'ng éﬂ&#ﬁ;ﬁ?ﬁ(§°P%08?v89£95é§] t ool ; erX|bIe

fingers, carried by.tian teliongasecersn BARAY H'éa"r%@ngfiﬁéﬁns 89P‘énd‘?’h

| ongi tudi - nally fromgimw-dtseerieng of the third section; 25

shoul der on _each f%ngerrﬁf4g¥§%gp gﬂglLgﬁﬁg@i%¥?fgéyuﬂgaetgtQﬁg gmgsgf the

third sectién, pro ectd y Fnward w respect to th enin
the fingers having a fsectiomogndi SHTFAURRALRE e ?“f & Qlfe%Pngﬁat’ﬁ?%vﬂP%
al | owi.ng the shoul derstﬁﬁ'd?'(éections of SERer Core Vﬂdns,ool within the opening

and a second position in whi (3$33§3€5
t he: shoul ders fronft he® %Iﬁn‘f&ft tg& ggggéfregé\?'{ﬁ Var mﬁ ﬁ&l 1Eﬁ&§ﬁ§ﬂr.]%|
spaci ng between the otfmom i @@UBKQStﬁPFﬂssﬁeleﬁ$§§Rﬁ/ Wéﬁguﬁdg ggn

adj usti ng tQp threadedt@@gqgﬁﬂmﬂg bet ween 't he second and third sections of

the core means. d. the second section having a longitudinal bore ex-
tending partially therethrough from one end and
threads on the other end;

_ e. the other end of the first section slidably disposed

15 within the bore of the second section; )

f. one end of the third section having threads thereon

and engageable with the threads on the other end of
" the second section;
g. the housing means extending longitudinally from the
20 other end of the third section and having an opening
| therein to receive a well toolj;

h. flexible latching fingers, carried by the third
section and the housing means, extending longitudi-
nally from the other eng of the third sectiony

25 4. a shoulder on each finger, spaced longitudinally from
the other end of the third section, projecting

_ radially inward with respect to the opening;

J. the fingers having a first position in which the

_ fingers are flexed inward allowing the shoulders to

30 secure a well tool within the opening and a second
position in which the fingers are flexed outward to
release the shoulders from the well tool; and

k. means for varying the longitudinal spacing between the
other end of the third section and the shoulders by
adjusting the thregded engagement between the second
and third sections of the core means.

(WY
L9 1]



- “ApuH-ng-tool, as defined in cIa|n11 further conprisin a. nmeaps

f |aS| he fingers toward their first position; b. neans for engagi nge
t e fi ng mmm, ans to 5 al |l ow | ongi t udi nal novenent of
e core E”ﬂgctlon with respect to the housing means to shift
the fingers from their first position to their second position; and cf
means for releasably securing the cedé-teans to the 10 hou3|ﬁé
nmeans to fest na fa t r t to
the housi 4y rechis-LERE) b4fhTTas RETTRGY D CYRERLE, REEIRIt oPPETSIR.
housi ng nmeansa. 3.meaps| fPAgPL88ENBashgeMinaens QAWATH 2EhokEr ELASThe
housi ng 15 sc{gnt her conprises: a. a first housing subsection

t hreadedl y engaged with_a second houilngfsubsectlon €ﬂd a Iongltudlnal .
passage- way ®xt SRR fRF oBGR2BIAR g CBre PRANROYSI ng
means favi ng a gegkblew! Yoagltubanadr meﬁ&nt of the secréomsaasdia. ontehe

core rfeans i dabjy, diopgaed. whtlod s LNy dli e PAEIAYCYRY s re A

pul ling tool, conpris

section of the(xmmenéansehavfngmfmhsﬁnmﬁinﬁt pOSiuicnséeohUeineQBCQMd
holes radially tgg %h;QHg?anﬁ the shear pin holes in the core neans

| ongitudinally space each other; c. the first housing subsection
having two shear peanfiof ey FRAPASEP LD FESURLnG dhe LIT St RRRNANEOsEAEd t o

30 19 r ecei you i Rk 'mexhsNdongelstiraud Wi fudieas hﬁafznmeathalfe&uen
the core neans; d. a first shgﬁk er on th ﬁierlor ﬁi the core n&g&
abutting the hous$ R MBSARS Wi rseRecsd 36% RO R 326 FeERE BR shear
pin hole and the sfiter phe 8b6re means Has drer ndbedsedi igomeéhs;, e. a
first enlargedirﬁ%&%agéaﬁggﬁg.porticn of the

3. A pulling tool, as defined in claim 2, wherein the housihg

15 means further comprises:

a. a first housing subsection threadedly engzged with a
second housing subsection and a lonsitnd¢“al passage-
way extending through both housing subsections;

b. the housihg means hgving a generally circular cross

20 : section; and _

c. the core means slidably disposed within the longitu-
dinal passageway.

4. A pulling tool, as defined in claim 3, further comprising:

a. the first_section of the core means having first and

25 second shear pin holes radially therethrough;

b. the shear pin holes in the core means longitudinally
spaced from each other;

¢. the first housing subsection having twe shear pin
holes radially opposite from each other and sized to

30 recelve a pin extending through one of the shear pin
holes in the core means;

d. a first shoulder on the exterior cf the ccre means
abutting the housing means when a pin is positioned
within the first shear pin hole and the shesar pin

35 holes of the housing means;
e. a first enlarged inside diameter porticn of the



-17- l.ongi tudi nal passageway.formng a first shaoulder within the housing .
nmeaps; f. a second shoulder carried on the exterior of the first section 1
of* the core rreans within the housing rreans and SHIn““l“llulﬂwljmmt he first

shoul der of the |ongitudinal passageway; g. the of the

core ngans -abutting the first shoul der of the | ondi t Gdi hal" pdssdgeway when

a pin ﬁ%ﬁp05|t|oned within the second shepm.pln hoIe and .10 t he

shear pin-holes of th and h, t|n t he
first shoul der of theiQGﬁa%AE;dgiqu?iqﬁfwﬁﬁw ?EP 3?53 n?ﬁﬁ&‘&ﬁﬁhm@rd
sheafing forces fron1hamngnapma<nbusinsrmea¢m5|t|oned within the first
shear pin hole ang.tng el $nbuider carcfafiag!nt &geeseesnefs%w dQlrst

of the core neans mnt e der of t e Ion i t udi nal passageway
preventing upward sheéﬁﬁﬁéoﬁbF€é§hﬁwﬂﬁ4ﬁﬂWﬁﬁ%ﬂuﬂ?%@ ?otaeppﬁuﬁé§5tmﬁ%ﬂ§ and

within thegsecond shezacRing ltthlee Lirsth SHolidér tepl th@s1lengivadinaicl ai m 4,
further conprising: 20 . a second enlarged inside dianeter portion

of the |ongitudinal p8§§56§ﬁ§? formi ng a second shoul der spaced
| ongi tudinally frgnltbhefB@Ebﬂﬂ“ﬂﬁdﬁﬂdartdﬁrtnémr¢musmegnseaba;thnga*he

recess formed on the ?')" %lhlo&]# gﬁq:{%rﬁ'{e Sf& ﬁ.lg?nal D%sFaggtfatyh%h%Q{ %.

means and spaced |ongit e secon ear
hol es in the exteriorpsdfh ﬂhengﬁiﬁipnﬁﬂnWiﬁbkﬂ the %®¢@n@eah§a€o§#HHM@%ﬁlﬁ?d

between thg exterior ghet %ﬁe%.@f %ﬂ?m@%f h&&%@uginghﬁeaﬁsonqnaectlon
30 'd. a lug_ dispose hi'n each radial hole ﬂgd Si

ei ther radially ofitwaf8eoRbMRENE HAFaTs Rt £ SBO?€°B#dFHe°§L5§WU°°re
section of the core npaass ithheedwuspuhens preeeatingdialnhalres,

fhe core means to thoSREBSHAE motres Arry SHERE Lot 8RR, Rincgoe tidane

to nove |ongitudir. al Wwithdnt theofdrdit eshéaan pirnhohe ,codethaaabulwing

rel eased 15 contact of the second shoulder of the core means with
the first shoulder of the longitudinal passageway
preventing upward shearing forces from being applied'
to a pin positioned within the secpnd shear pin hole.

5. A pulling tool, as defined in claim 4, further comprising:

20 a. a second enlarged inside diameter portion of the

' longitudinal passageway forming a second shoulder
spaced longitudinally from the first shoulder within
the housing means;

b. a recess formed on the exuerior of the first section

25 of the core means and.spaced longitudinally from the

| second shear pin hole;
¢. radial holes in the exterior of the second section of
the core means communicating between the exterior of
the core means and the bore of the second sectidn;

30 d. a lug disposed withih.each radial hole and sized to
project either radially outward or inward with resgect
to the bore of the second section of the core means;

¢. the second shoulder, recess, radlal holes, and lugs
comprising part of the means for releasadly securing

35 the core means to the housing means; and

f. means for urging the core means to move longiftudinally
in the one direction when the core means is released



8- fromthe housing nmeans. 6. A pulling tool, as defined in claimb5,

rthe | | ongi tudi nal wi ndows through the exterior of the o
cond”mmmmgmmmnon and a flexible latching 5 _ finger carri ed
thin &ach wi ndows b* a ring supported on the exterior of the third

section of the core means between the outside dianeter of the third s&cgtion
and the inside dianeter of the housimg-neans; 10 c. each flexib™e

| at ching finger ajtached to and ex- tending longitudinally fromthe ring;
d. a recess forne%F?% f%% PAPRF 78 ®8FFhe housing means and conprising a
portion of the extrenme end of each wi ndow | ongitudinally spaced fromthe

ot her end of - i I Qn; =t ' ach
f.i nger ogsp'osi% ﬁ%%?% n%oé'}és%[gngg\gmigﬁgngtg hgq'r%g'(rzn:sss’ %%%ﬁ??’%g%gig € in
their first positigeiidippbrvinAeviefiRPUSR FNfeIaXRBIOT SREUFRY Wi t hin
éh]g opgn! ng, | by t&&%w&w@sﬂﬁg sub_sectiaaaasxfd Zaﬂf»&emaﬂallélglé%ings Chi
efined in claim erein u ng neaps further conprises: a. a thir
shoul der wi thin tékp%%§s%@%ﬁ%?govighéghSGg nY1REA%S facing the second

shoul der of tthhe passhgeveypplbted onbtheaekiierd oshafl ddre whit seteionr of
the core neans spagce ongl | I t radi.al, ol e.se d
section and fadlé?kéhét#ﬁ%éﬁ@%%ﬁ%dé?ggggbhggﬁaggggéé%ﬁ&igé?%ép %fsgggng
di sposed bet ween tthierd Héeet Edusndr the theige diameter qaf headmsusibagt he

third shoulder(ﬁmégﬁépassagemay. 8. Anpulling tool, as defined in claim

7, wherein the neans for var iﬂg t he Ion%itudinal spaci ng between the other
end &0 the t Hivd SRR | DHEEERILE hbatABNECF s1EPTT RS YARREA ke ARG ur t her

conprises: 35  teriing Ddngftudynallpabrsemotneadiidlg;sl ots spaced
d. a recess formed in the interior of the housing means
and comprising a portion of the extreme end of each
window. longitudinally spaced from the other end of the
15 third section; and _
e. the extreme_end of each finger opposite the ring
.resting within the recess when the fingers are in
their first position to support the weight of a well
tool, secured within the opening, by the housing
20 ' means.

T. A pulling tool, as defined in claim 6, wherein the urging
means further comprises:
a. a third shoulder within the passageway of the housing
means faging the second shoulder of the passageway;
25 b. a third shoulder on the exterior of the core means
spaced longitudinally from the radial holes of the
second section and facing the third shoulder of the
passageway; and '
¢. a spring disposed between the third shoulder of the
30 _ core means and the third shoulder of the passageway.

8. A pulling tool, as defined in claim 7, wherein the means
for varying the longitudinal spacing bstween the other end
of the third section and the shoulders of the latching
fingers further comprises: |

35 a. &a plurality of pairs of radial slcts spaced



- 19 -zlongitudinally fromeach other through the exterior wall of the-

t haPd section of the core neans; b. a radial sl ot t',! ﬂ end
of the second section of the core neans; and 5 C. l* Mﬂ ”"m”nlum i thin

t he raqli,_gl slot of the core neans and a sel ected pair of the rdisal *sl ots
in the:third section of the core neans. 9. A pulling tool conprising: a.
an el onate core means having a first, second, and third section; 10 b.
the first section having a first shear pin hol e~atfi-a second shear pi n hole

e e AL e S B DS

di sposed wi thin eitheéhir sectdbnsf sloc @bfle WB&AY; pi N hole in the 15

first section and said housi ng nmeans surrounding the exterior of the second

and third sectiops of fJBafU18t"BPTen Che otfed iehzgtois@{?é“s Edndf Q%cfe@ignoé} the

exterior of the first section and spaced longitudipally fromt I rst

shear pin hole in th&o¥q m8#n%5e#don to al | ow upward force to shear a pin

di sposed with n the 20xey disposed iwlShirS RR&Iralidl BOLE of AtrRCeHRInSdHRAULSIEG

formed on the exterior, of éhe first sectjion and ggaced | ongi tudi nally from

the second shear pinSfticdes PaiRePT P madind: pints aﬁhPoWiaﬁvﬁ?\R/g?'ﬂ‘ PEME o
f

shear a pin di sposedce¥s HP%PSL-he second shear pin hole; 25 one end

of the first secgion [ I ' [hally fromthe housing means for
engagenent with g'w%gﬁing& g(g)?l sctgr rii'tgs . t he second section having a

| ongi t udi nal” bor g, eXLﬁfUM&&%&ﬁ%&%é REASEN 2400 ,§ 5OdBna N undNthi3a s dRERIS

on the other end; h. the other end of the first section slidably disposed
within the 3 be the fdrst gkctive awioad Sirdt ehgaxr pin hobe agdd ekcdrde shear

third section havi ngpi Niead S b8 rA0gh 5" 9RGRII RN drid LRR b N 20RQRa113e

ot her end of the secggglm ST s
?

Ce @& housing means releasably secured to the first section by a pin

dispoéed within either a first or second shear pin hole in the
15 first section and said housing means surrounding the exterior of

the second and third sections of the core means;

d. a first shoulder formed on the exterior of the first section and
spaced longitudinally from the first shear pin hole in the first
section to allow upward force to shear a pin disposed within the

20 first shear pin hole; '

e. @& second shoulder formed on the exterior of the first section and
spaced longitudinally from the second shear pin hole in the first
section to allow downward force to shear a pin disposed within the

second shear pin holes

25 f. one end of the first section projecting longitudinally from the
housing means for engagement with a wireline tool string;

g+ the second section having a longitudinal bore extending partially

therethrough from one end and threads on the other end;

h. the other end of the first section ;lidably disposed within the

30 bore of the second section;

;. one end of the third éection having threads thereon and engageable
with the threads on the other end of the second section;

€

~.



t he housi ng means extending |ongitudinally fromthe other end,of
He th| rc“ﬂﬂm"mulﬂ m’&mll ng an opening therein to receive a well tool; k*e
exi bl e carried by the third section and the 5
FOUSi ng neans ext'®tn dind longitudinaily fromthe other end of the third.
section; 1. a shoulder on each finger, spaced longitudinally fromthe
ot her end of the third section, prOJeCtlﬂp radially inward with respec - to
t he opening; 10 . a. t he flngers havi ng“a first position in which the
fingers are flexed inwardly allow ng the shoulders to secure a well tool
within the opbni n{paReuHingcredng Poerdingnlonglintieplihéren tae thar end| eed
outward to rel eastiy thhel weddiohQnld hdvaigidie opRanE NPierait t3 Srdteiveangellor
varying the Iongiggg]nal spaci ng between the other end of the third section
and the shoul ders ’adj usting the threaded engagement between the second

and third secf ong lul 09,6810 M, o B U b0 08 woBBialoLid ot | "

claim9, where&in e neans spaci ng
bet ween t h8 ot her hensdngfmeane, tehtﬁféisedﬂ*m 1Hef@ﬁothﬁjeﬁkeroﬁn4 1€ fi ngers
further conprisesindtnirdsbbdiloali ty of pairs of radial sl ot S spaced

longi tudinally fromeach other through t he exterior:wall 3 h

section of thke cofSheRdiRs: oppagh finger,, gpage s}%{gif‘fﬁlﬂﬁbw 8hd of
the second secti osndbft fife €Rird s&eA6n, Pp6jedting &akﬁ;llgllﬂmsedwl\hhtiuspectﬁ”le
radi al slot of thg %f %Mé and a selected pair of the radial slots in
the third section df th& ¢ means. 30 11. A pulling tool, as defined in
claim9, f0rther Sempfipgarsghaving a Fbegfs peditibn day weichhthe fhegars axpwar d

their first positgfiXedbs nwardBRBE1dvahe OREEHMBAAC 1S I6@FS ab¥el1NGoA0T € MBANS
to allow |l ongitud-_ jnal novenent of f

he core neans jn on irection with
respect to the hoWkiig Fheapeenine Ands# st""l‘i%n‘:‘f PATE "‘f’r"oi’?’f"tﬁeg i?%‘trspom tion
35 t o theiragedchaxedpostvairdno remadstng there&cm fooll fmkneﬂsabbgniagcurl ng
the first secti ona&\dﬁd second secti on

15 n.  means for varying the longitudinal spacing between the other end

' of the third section and the shoulders by adjusting the threaded
engagement between the second and third sections of the core
means.

10. A pulling tool, as defined in claim 9, wherein the means for
20 varying the longitudinal spacing between the other end of the
third section and the shoulders of the fingers further comprises:
a. @ plurality of pairs of radial slots spaced longitudinally from
each other through the exterior wall of the third section of the
core means;. '
25 b, a radial slot through the other end of the eecond section of the
‘core means; and
c. @ key disposed within the radial slot of the core.means and a
' gselected pair of the radial slots in the third section of the
core means. ' )

30 11. A& pulling tool, as defined in claim 9, further comprisings:
a. means for biasing the fingers toward their first position;
be means for engaging the fingers by the core means to allow longitud-
inal movement of the core means in one direction with respect to
the housing means to shift the fingers from their first position

35 to their second position; and .
¢. means for releasably securing the first section and second section



A
-21 - of the core neans to restrict longitudinal novenent of the ee#e-neans(\v/

Wit ‘respect to.the housing neans until after the cor
rel eased from the housi ng nmeans. 12. A pulling tool, g"ﬁ Hﬁuﬂ ,
wherein the housing 5 means further conprises: a.

'subsecruon t hreadedly engaged with a second housi ng subsection and a
| ongi taydi nal pas- sageway extending through both housing subsections;
t he housi ng nmeans havi ng a generally circular ‘créks 10 sectlon

the corewmeans slidably (}ﬁeﬂa thi gl Pt J},gg_ i B emPAS I8 gﬁwore%q;m

d. '"the first housing Su sec I'on V|n two s es ra

opposite from each ot wéth zaspest zbdﬂteohm&ins means unﬁécaaﬁtee the p?%em@ﬁﬁg

t hrough either the fi neén @elaaged Tdos RRAMopsinghears Of the core neans. 13. A
pulling tool, as defined in claim9, further conprising: a. |ongitudinal

w ndows through the exterior of the second housing subsection and a
flexi bl e | at cli2ng 80pulling tocli,ngsr defineddimi ¢}dim dacWhRirgdswthp. hausing

supported org the, ﬁggﬁglfurgﬁegIy@dbhug@ssectlon of the core neans between

t he outsi de dianeter of rd,.secti h

~ housing neans; 25 &- g??"lslié% SP ng{;gﬂ emf? ndgeg‘:{riycjl ?g‘é%gg ?gténg
ex- tending | ongitudi naéd:gnd rh:maim siuhgection a!@d:e%slqrtﬁirﬁéldiinﬁlt pas-

interior of the housingg EEFV kBkBggR WEElmﬁné abeektasrsgnd

- of each wi ndow | on |tud|n [ ] aced m he ot her e t he
B, Chehola il Flany BAVELE (PR D GATER AR, FRRS

third section; ande
resting witjoin the recsestmmEn t he flngers are in thelr flrst position to

- support the wei ght o0f gnaeldrd %uans%quaadlw &0épod & Rl Gheby ohga tu-
housi ng 35 meaps. f. Jnﬂllng tgo as defined in claim13,
havi ng means for nal passageway;

d. ‘the first housing subsection having two shear pin

holes radially opposite from each other and sized to
15 recelve a pin extending through either the first or
.secénd shear pin hole of the core means. :

13. A pulling tool, as defined in claim 9, further comprising:

a. longitudinal windows through the exterior of the
second housing subsection and a flexible latching

20 finger carried within each ﬁindow;

b. a ring supported on the exterior of the third section
of the core means between the outside dlameter of the
third section and the inside diameter of the housing
means; ' ' :

25 . ¢. each flexible latching finger attached to and ex-
tending longitudinally from the ring;

d. a recess formed in the interior of the housing means
and comprising a portion of the extreme end of each
window longitudinally spaced from the other end of

30 the third section; and _ .

e. the extreme end of each finger opposite the ring’
resting within'the recess when the fingers are in
their first position to support the weight of a well
tool, secured within the opening, by the housing

35 means.

o eH

14. A pulling tbol, as defined in c¢laim 13, having means for



2@- positive engagenent of a well tool within the opening conpristng: &.

e shoul der _on each finger; b. the extreme end of each finger; and c. the,

cess in the respective ndow. 15 A pulling tool, as deflned i'n clai-m 9,
where| n thﬁ“mﬁmm\ ﬁmng the |ongitudinal spacing between the her
epd of the d the shoulders o he | atching fingers fufther
conpri ses: a4 a plurality of pairs of radia ots spaced | ongdft u-
dinally fron1each ot her gh the exterior wall of the third section of
e core neans; b. a radial slot gh he ot her end of the second section
of core neans; and 15 c. aké§- posed within the radial slot_
of the core s apdig19el engeseddrit X d RR112dbBL WLOhSnithd Nhening

comprising: '

,' a. the shoulder on each finger; -
b. the extreme end of each finger; and
5 ¢. the recess in the :espective window.

fingers further comprises: :
10 a. a plurality of pairs of radial sTots spaced longltu-

15 C.




