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- CH20 C(=0) C1- 8al kyl (RH), - CH2NH C(=0) C 1- 8al kyl (Ri 4),
- C(=0) OC1- 8al kyl (R14), - C(=0) NHCL- 8al kyl (R14),
WO §HsBBOCL- Bal kyl (Ri 4), - O C(=0) NHC1- 8al kyl (IRUBEYS2004/023342
- NH C(=0) 0d. sal kyKR] 4), -NH C(~O) NHC 1-8al kyl (R 4),
- CH20- ¢(=0) OC1- 8al kyl (R1 4), &
- CH2O C(=0) NHC1- 8al kyl (R 4),
- CH2NH C( =0) OC1- 8al kyl (Ri 4), - CH2NH C(=0) NHC
1- B2l gt (o i G ity bEr@IERHY dosFRE) oro is
1- 8al kyl' C(=O) ( R14) =0) C1- 8al
str@&g@ee);ii@)@mcgalaﬁwmtd@ f adjustlng the operatlng load of a
O Cl-8al kyl C(=0) (R14),
365C |1 (=0 (R14), -0 (=0 oClL-8al kyl C(=0) (R
14) oddt+ @ﬁﬁ@b%resq’ﬂ fadett y@t@%é)stren@ﬁ"?@“ fhEnWHelines
1-8al kylC(=O (R 4), -CH2ZNH-C( 0 )0
geagtraklyll”@(Sﬁ@r@R]saC} - C( =0) NHC1- 8all kyI C(=0) (Ri 4)

) ( Rlcfgl% N@ﬁ%d%%%h%ﬁwg gﬁjﬁi )1?%??%9%&%%‘ %?103&1 alfl}llb%e ars

witerNIH g Plikds Sad by btk (dasihg amOthts2siHg X -(ddd.
2CH2%4 H> CH2( R14) NHCH. 2CH2

53 cHewA 2@1@}:@@@@]@@%@0am the%tch kgy;sa flmlt t)ne

%W%%%%%s separate from one another.

- SCHEMR OfrCp idR Ry y LKA GricRId)y, and latch subb groove

co%ﬁn}ggo% %%@gy oUlRKSLIERRR AL Presents

a%%% %%@)or%@%%rﬂ facind\sk&et@drsHT34d @ith sub groove

inalpigs-opaTHR mxg@gfmmm@m@nmwb@ayo the recess. The use of

s GRAB R W BB SRS RPers o PralbardiiEtbo g slecppe over

tECHRO) Ih&rHB i (18hd)separditdn2éiGhie 242008k an d latch sub even
2CH2OXCH2CH2(RI 4), -CH 2NHCH 2CH2Q( CH

b@@r@@q@@@#@ywn%ge the£am@yrtaerp o CH 2cH20)

) Cmm &O&Wﬁ%%gcaéﬁébre wear in

theQld2SCkEH2G] GHREE2O) r CH2C( =0) ( R14),

CHZ%SJ %%%@é%?%%% of a jar for a more

eﬁ%@ g w%cﬁzh%%‘éﬂez %ﬁzh?&*f@ﬁtglt@eth er before their
intepgegHEeRTRBORR CH2 O CH2CH2O) r CH2CH2( R 4)
- CH2NHO( =0) NHCH2CH2 O CHRCHRO) r CH2CH2(R14)

“d= O)O)ClC_IQHzo((XClC_:QHZ OF VENTION
&&@%‘%ﬁ“ufﬁz (D PRy @?%pgﬁ‘ GG

dmm@ﬂm comprls%st o1 O
N r Ri 4
R aac (.
- r
- W%WOHCI—QC( =0) (R14),
-%m‘,’(&}om&m@(mwoncg)zq&&g R.O;1)( 1z
- r
- %34 ﬁ%ﬁé%&i &g )r o0 =0) (R 4),
[054] a cam surface;
[055] a chamber;

[056] a compression spring; and



- CH2NH( C=0) CH2Q( CH2CH20) r CH2C( =0O) (R14), - CH2NHC( =0 OCH
2CH2Q( CH2CH20) r CH2C(<) ) (R 14), and
WO GH2MBISEs=0) NHCH2CH2O( CH2CH20) r CH2C(=0) (R] 4) ; PCTHAI82904/023342
Rlland R 2 terminates with a C(=0Ois selected fromthe
group consisting of hydrogen; OH, , -OCl-4al kyl andNH
2; ot herwi se Rl4is selected fromthe group consisting
-OH, -SH, COOH, and -COOC -4alkyl; Z is selected
fro”@d‘?g ﬁﬁ%@iﬂj&@@ﬁ%]’féréiﬂg of hydroxy, -NHZ,
al kyl N(Cl-8al kyl )2, -0O-C -8al kyI
- O Cio%| R”;ﬁl hatiow hwamgwprayrts:lm@aea@xyetaum therein, the jar

1 3al Kk 0 1-8al kyl, -O C1. sal kyl - COsH,

129 %‘%ﬁ@ﬁq@/‘ U8 c 1-8al kyl, -OC ]-8alkyl-0C(OC
1- SaF(bﬁg] t Qhe&ﬂirbbfénd\lﬁ% latdP &l 883 KtéaddthCsecurable
1-8a I 1-8al k S§1 8al kyl ) 2

togsticar laa nasf akle ph;heyceawﬁ@dsedﬂﬁaﬁt onegatof key
bgﬁﬁbvg&?@ oAl A8lion W R irks BRI suBYflg tne

mace cal acce racemc mx

Jarraamcm@narescdm@c%ﬂ togem@fmwcea‘meléaﬁe positibntgeemittieg ent
i nvention copprises a targeting conjugate of Formula
S?P?rﬁﬂef‘ﬁ'ﬂﬁ”ﬁof 1) and Formula (I1): Formula (I1) wherein

V1S [ S Mo @tdeB% 8hBuBe RSB IR inthideast dhie BIHKEY to

nmlmel<l§nle -ddeast oopdalghReyRr@h, s?f[f)t(ﬂm'hg ©§§s'(g§m)t? sa'@or-r\e)sl’ease

a - A N .

R tios W ER Fienirs e pisl A Bisicel st d, Boufion T hsusing:
NCRiot) 114 BhORREion S6H) EREhtrolcohthe bhBmochafa

-heteroaryl (R 8); Rlais selected fromthe group
%ﬁﬁq@@t@lﬁﬁﬁéh@f&t@q Ruh)aﬂMthe Ynollog hoysrag ta\pirg ftize jar mandrel

Whggj %@%te@tﬁ o B 7R b e b Rk Shon; and

T B e S S 0 e
a an i S
fé‘étl\é%%%@ef a m@%j%céd&@ﬁ S EXig %fp%%m@iﬁ angpgegble

B g IR IR SR B e PRI, SRR grion

thai(is readedly copoegtedrodhe jar@ha@)irehsyclf Radyotation of the

oIl ee;l@% R ot Sy BB AL Befper
and-Heiéeahy HE bééanRfﬂf)thecG(de\JeE%nN bRAY 2,
-C(—N-R4) N( 4)(R6) I\I-R4)

(Wa'@ef@m'\ﬁ apfagea ’F?% Wlmyn@@fme

pé%‘#i@‘aﬁ%%%%}a%% %kﬁ@fﬁ%ﬁﬁm@ﬁ fhag sipymagting of

tHg ARG in wicR4ahe GéFl-iRtatpoht&d) TS )savedN(if4ovetimie. R

jg 2N R R%)n@:tamﬂ_n )th%fj{gg‘u)‘n%égg R4gludN§\RR%ie%:p?)RirN iﬁg from

tl@h cﬁ@ho%@%%%n%?'\m’élh@éo ég(erfgs)aelck to he said end, outside

th@tmllcmq Rayging- SC2- cycl oal kyl (R 8) and SOZ ~aryl (R8);

eyores il Pasterky Bediabf g ndiieh iaigly sepyred

thdletc tnely(dh 8 insitle,izh AMAI; BAJIME jHUhahdicY Ritides a
[ ndependent |y selected fromthe gr oup consi st ng of

hapuneigeembecthads kipaRlggainsiHhe anviunder §ig ijileme of a
str%ﬁcgﬁgi vﬁﬁéhﬁ%lf8®v§®%@@gt&o§%§+ W% R;r%xfugre} {%%W%\%@% sub.
1-8al kyl (R 9))2, -C(=0-NHaryl (R 10)

-C(=0 -cycl oal kyl (R 10), -C(=0) - heterocycIyI(R 10),
-C(=0 -aryl (R 10), -C(=0-heteroaryl (R i0)s -CO2H,

- C2- C1-8al kyl (R9), -C2-aryl (R 10), -C(=NH)-NH 2,
-SH, -S-C]-8alkyl(R9), -S-Cl1-8alkyl-S-C 1-8al kyl (R9)
, -S-Cl-gal kyl-C 1-8al koxy(R 9), -S-Cil-8alkyl-NHC
1-8al kyl (R 9), -SO2-Cl1-8al kyl (R9), -SO2-NH2, -SO2-NH C
1-8al kyl (R 9), -SO2-N(C1l-8alkyl(R9))2, -S2-aryl (R
10), cyano, (halo) 1-3,



hydroxy, nitro, oxo, -cycloal kyl (R io0),

-heterocyclyl (Rl 0), -aryl(Rio) and -heteroaryl (R i
W@2005@858% one to four substituents i ndependenedTUS2004/023342

sel ected fromthe group conS| sting of hydrogen,

-Cl-8al kyl (R9), -C(=0)H, -C(gO -Q -8al kyl (R9)

-C(=O-NH 2 -C(=0)-NHC 1- 8a§ky| (R9), -C(=0)-N(C

1 8al kyl (R9))2, -C(=0)-NHaryl (R i

FdeéP) Tﬁlé%ﬂazﬂRdfry {é%nl@s advahtgeole FyeéWﬁ{é’Jh(Bfthe
0) @) ), -C(=0 -heteroaryl (R 1
ln\/@mon:]to savam pah@r)acter(s@gs af ghyentonal Jacg ﬂmtl)arwlﬁam; har to

-S2- NH2, - SC2- NH-C 1-8al kyl (R
”4.‘85 @&Pﬁ(@ Aot kvl (R 9))2 -S0 2.aryl (R o)) (
- cycl@atik Préfrdifly tiagediuater raiihdie) insnrizsaditaee@st ik the

nitrogen aton and, wherein R8 is one to four
helipwtauging: & shadle pavinera ihyjeadedend and thencomprassian spring

RS, BB RSP P oxGpaEploen &

ceflra@ore the Bl kb (EdjWter inbdimh nGt thebad lsef(b\ﬁl‘ad% the adjuster

niarg%g@}reeﬁe@m @Cel\@ﬂ@y %@&%@' %Féf]%? Shamhq 0)0) N(I\I(H: 2,
9) ) 2, &H@*%”ﬁn@‘é ar y %ngnw%@% éCCtSREEQ %t&e

r@gdy awm(cm@)f t@ea@ths(tﬂ a@amger@enmjeftryedl leerelindboRe 10)

oo %@e f OC%@@(IX) hRe 108}1@( %lo O%epr&i,r&w%_‘g) éﬁj atim Wutual

Q)RJI }_%?M@hﬂﬁ/ﬁﬁ'dﬁe(éﬂotﬁér aﬂM‘ﬂ%nC%'s@E:MM Fhalvu‘i%a first s(prl :n%; rate;

O -heteroaryl (R 10
an@@squd(sprm)se@p MVJwagecompmg gaieky| ( R 9)

oy) 210 Bl ege HBIPL s Rnagn et &z&é‘}eé B B

eidﬂfgﬁ@,s thrqdlgmég%ﬂg alpeﬁidk | gq p)Srrﬁiéth(g::&ab{gmlgl((ﬁl 191)(3: locastlolnkof trze
-S-Q sa a g 1- 8al ky 1- 8al koxy(R
a@‘jus(%f @l'aéx@ 13K PPURRIC 1-8al kyl (R 9), -NH2 -NHC
8a| A
édfﬂ (E\Ilt@@r gre‘f%l)(?oglyl Cyccfi)glﬁfh%% )‘r?ark?éf #MGeoRHdface nt to the
apladusﬂomyormcitmd@tanean}ar@RQW) and -heteroaryl (R 10)

o ot aTG: RIS elftn 2h e edur REkghrer et kpmpined
dbg%t’_& 8/pre-lobll @n]thgdidfmbrhgsmn%mﬂb"' -C(=0 -NH 2,

&7NH-C1 8al kyl , -0C=0)-N(Cl-8al kyl) 2, - CCR2H,
31- Gapiegily theshpUging arquigincludshrepiplistammpmeHsings

%Iﬂ%ﬁl(():i@y (!)ther %bgﬁsdo%)?%ﬂhhéé one’ {Eé@@gh s%lk?gga [ g’ 'L'qur;[? sherse
knnd/ap‘mvdehhbdmaélemd igh’rlovelt fvd pgr-togal. consi sting of

MY LB n S e i TS B amiRament of the nvéntion t he
exf%@rr&?) (Ml&jr o?ﬁ'leké{ hgter n%’r’gl incldes %ggFﬂeflng% hereinabove;

1- 8al ky “NHC1
th@eﬁemaﬂ: pbrigatt lafﬂh)eZad;het&r ataratrelddcliudes amoﬂlaoﬂ’m’n istoayeable

St 14 Herretaiidesiordne adhtdt endee! ang hasa pegtufgra noe that
|éi3@|ﬁ§én dbig with éw"éﬁlﬂgﬁ'f“ﬂefr@ ﬁﬁh%ﬁbllow%&ﬁid‘% the adjuster
mz{c(df lnNHdgggggrep@ded p@%/le@)haN(r@lt)hmde}dl)) engaggptherewith a

Ioc%%]tl\ﬁé‘léf?h@%hlng C%B%eﬁ?@?kc%)gﬁ( ?gc '\Wél_&rotuberance into

enbligéihefBivitilthe shlbmues éhh%ér%by@‘@f&wt dp@lraaorhaﬂh@wmuster
nitro and oxo when attached to a carbon atont O,

or 3; is selected fromthe group consisting of

- Cl-8al kyl (R7) (R), -C2-sal kenyl (R7)(R) -C2-Sal k*yl (R
7)(R10 , -cycloal kyl (R7) (R10 , -heterocyclyl (R8)(R 2),
-aryl (R8) (Ri 2) and -heteroaryl (R8)(Ri 2); is selected
fromthe group consisting of -Cl-8alkyl(R 3),

-O C1- 8al kyl (R13), -NH C1-8al kyl (R13),

-S-C1- 8al kyl (R13), -C(=0O) C1-8al kyl (R13), -0-C(=0OC



- O C( =0) NHCL- 8al kyl C(=O) (Ri 3) ,
- NH- C( =0) NHC1- 8al kyl C(=0) (R13), - OCH 2CH2Q( CH
WQ@BHMRGBFSTH2CH2( R13) - NHCH 2CH2O( CH 2CH2O) CHREERIISR008)23342
. -SCH 2CH2Q( CH 2CH20) 1- CH2CH2( R13) |
L OOH2CH2Q( CH2CHRO) 1 CH2C( =0) (1] 3) ,
- NHCH2CH2 O CH2CHRO) 1 CHRC( =O) ( R13)
i SCH2CH20( CH2CH2O) 1 CH2C( =0 (R13),
- w l@é@(r%ll%}oh sub includes a hollow interior
OC( O e D e vt
hagiDgFoymeItiip a1sRceCRTHEOf tmcnwmaph skipEeny;cid each

Iaﬁ%%w gﬁg&aﬁfﬁ ﬁ}}g ces ,@%%_Iwcace of a said latch key

@%W@i%(eﬂbﬁher of the adjacent latch sub, when the
CH2CH2Q) r CH2CH2(R13) , -'SO 2NHCH 2CH 2Q( CH

l#tchikey OGFQ@I@IQ(ITR la@ﬁmg peyitiqy with 3ce i34 mappe) reser@d0) thr
CH20O) r CH2 O (R 13 O OCH
@@H&%b&é@é )(R)|r3) CS(I:%(O)NI-%:H A9
mrré}r@éime@) 4R ddageoudty E5KkEthe problem, known in

tégggcg%% %_'2 opol (grel%eﬁgger%ng( ajHeadings that cause

SRR SRR e 160 hBhard) g KifoR S Earmid s o'

cpov2ifatd? E20) r CH2C(=O) (R ] 3); is selected fromthe

5y ToRfl & Shanirdiiters pf ineqhicrliop paop smcrafeh K64, Wiuces
cm@‘@r@n@relre%ﬁiehﬂ% GBférﬁ')able Qlé%%’l;'rscblésﬁg |M6V\(d?défi9ck latching
CH2S- C1- 8al kyl 3), -C(=0) C 1-8al

position=0) C | - 8a|kyI(R13 NH- —OC18aIkyI(R'3

15 PR B GBI b b PRI Pt

td&btrlng@dﬁém@l@ 1.8al kyl (R 13), -O C(=0 NHC 1-8al kyl (R
13), =0) OC, 1- 8al kyl (R 13), - NH C(- O) NHC
1- 8all QW(@&@;OW@EW‘@( =0) OC 1-8al kyl (R 13),
| (R 13), - CH2NH C(=0) OC
1- 8ala&$ %)%EI& KH(C( ogNHc 1- 8al Ey(/l()R 13),
] -eslatdby$uteO) (R i 3), - O C(=0) C ] -8al kyl ¢
ORI NH C(=0) C 1- 8al kyl C(=0) (R 13), -CH20- C(=0)C
1- Saﬁ%]c@iéﬁj%ﬁko% ”% NH-C(C( )o§c 1- 23a| kyIC(:8§(R)
13), [@éé] @é&nbﬁ@bl@ IC( =Q(Ri 3), -O=00CC

1- 8a|k C( =0 (R i 3), H C(=0) OC 1- 8al kyl C(=0) (R 13),
=@ cembeg| kyIC( =0 (R i3), -CH2NH C(=0 O]

)Eﬁ“%ﬁ‘m&ﬁ%%m%&% HH(& 1- 8al kyl C(=0) (R 13),

i 3) , {OBBICEFQAiEr Bahsdie =O) (R13) |

1%§%|§Q§§]q? “F%ﬁqéﬂo;sﬁg( ;63? SEPBOPIBRTDR RN, 30

F’CH2CH2( R13) , oc:H2C:H20( CH2CH20)
CH2C4@BIR th8 jar masdidCha aﬁbﬂ@aﬁ@)&@ﬂé%@h}ly Receba,ble

BT LR A 5 e

NH CO) g6 Z%nu_néz%l{llz lo?fmch'?%gﬁ t%@"l@@‘n?r@'&%‘@ﬁﬁdt@ jar

mandrel are connected toget er and a release posmon permitting separation

thereof;



- NHC( =0) OCH2 CH2Q( CH2CH20) r CH2CH2( Ri 3), - NHC( O) NHCH
2CH2O( CH 2CH2OXCH2CH2( Rl 3), - SO 2CH2CH2Q( CH
WQ ORGP CH2( R13), , - SO 2NHCH 2CH2Q( CH PCT/US2004/023342
2CH2OXCH2CH2( RI 3), - CH 20CH2CH2Q( CH 2CH2OXCH2CH2( RI 3) ,
- CH 2NHCH 2CH2Q( CH 2CH2OXCHggH2(R13) , -CH
2SCH2CH2O( CH 2CH2OXCH2CH2( R13), - CH 20CH2CH2Q( CH
2CH20)1CH2C(O)(R 13), -CH 2NHCH 2CH2Q( CH
2%;@@*2 I6habhl 85 Bt AeHRAQXSHRH éi%h]@& to
OCHZ(XCH CH20) CH2(RI 3) -CH 20C(O
nREIE0{rom Mmmwpmg)ts re@asewm)dm@ﬁerzm@@( mamdrel

By Tosperbt RO ORBAAB: Soroa o

ZCHZ @r@é Yessidik @&Wlm%ﬁ‘ﬂhaa’ﬁ@berand
O CH 2 2CH2O) 1CH2C(O) (R 3)

actadqa:bw@ﬁnz o tpichepb efgllow haysing @w@ﬁ@t@u@@m@r@H

T el ek s P o thgreselegisstpesiingiog

) I CHPO% H Ok Radpister- il e Edjuster maDdrel that is rotatable
@T'IQ% CHZCHZO) ‘ CHZC( 59 Eﬂ%qlsg;ﬁand ’g_lfg@ ez@ﬁ@) y ﬂ.@qﬂ@g that is

eﬁ%@%&%@%@%ﬁ%&?‘%&?%p?wﬁ% foin 109 igh o figluces 2

h2pEHRIEHROhR@HR B0 d R 4 3y facCHrDEOFBYAOGHMore latch shoulders;
g:gq CH2CH20) r CH2C(=O) (R 13), -CH2Og=0) NHCH
a@ O CH2CH20) 1- CH2CO=0) ( R13), - CH2NH( C=0) CH
Qackhiich X (R sladleastGRdNE¥eh$drfdelds, each latch
CH20O rCH2C(=0 (R 13), and CH2N o NHCH
sgdan@(otazetmatd@km:pem)g(@gﬁ@)eabimwﬁb iansaig er of theylatch

kﬁ, @hgﬁﬁﬁ%tl er r?a%‘éig'egtﬁ Iat%ﬁﬁ&ﬁ@ﬁ&ﬁeﬁtgql Sreggflén el

- récaived hethgy eslpw ibtelRIR IF Ot 1d8Eh 6ObA DOANHOLE TOOLSTRI NG
DESCRI PT1 ON OF THE | NVENTI ON, Backgr ound of the
| nved®9dn IpoHgr warrds. thevBKentign fesitiasds 4 jgr faying thgdual-
I n for
sﬁﬁ?cé nateh %‘{)@ 'ﬂ@f‘\fﬁfgﬁ qg ra?%glﬁl % g'ch;[@a1 %%bwe P%%‘r%z tlféégbjﬁéfe'? 9
nmecMamSmcahso definesd loenesron practice in the oil and gas

i ndu to enploy strings of taools 003] These
t ool 09 SRS B ingR oS Ph e i hemEb e
cORditufs h et fthisaspeciiRtieR Sillistrdtedre adbbdmiehl# the
within the wel | bores at the downhole [ocation to carr
innentigneanst wgeihes qvitheiblesdescoptipn, Teasvaue eplel the princilgs of
t@éfﬁVé%ﬂb and parallel-sided. [005] This is sonetines
2BGEe°Mt s necessary to drill portions of the
wel | bore at angles to other parts thereof, in order to
avoi d di f fi cBRIEE&HSORIRTION ORTHEBRAWINGSe
significantly to ensure that the wel |l bore perforates
as mjohssigaesi &l &lavigitutimally decti@rdrbviehesira jay atteddirsy to
006 Furt hernore, the pressures which exist bel ow
“g[!ﬁ SMPA: wel | bores can be very significant. These
pres tihar, .
o T T A i o SRIASb B o Eoure 1
t her ¢B97]r eﬁngena 2y arhenlaegerbeniofriiba-pamiidroohtigure 1 delineated

by chain lines; and

%

[098] Figure 2a is an enlargement of the circled portion of Figure 2.



[007] Anot her cause of non-uniformty of a wellbore is
so-call ed "wash out", caused when fluids in a

W@ 005088385 Nng rock formati on cause decay and/ orPCDUNBpEE23342
of the wellbore. [008] Al of the foregoing causes of
non-uniformty can cause diffjiculty when attenpting to
operate exploration and/or production tooling within
the wel |l bore. [009] For exanple, a conmon problemis

for a tool strpEGCHIBTION @FI IEMBOTIMENTPSt he
wel | bore on aWrelrrne (i a conparatively thick

cabl ?OééﬂatRéf%Wet\ﬁﬂl rﬁ‘ﬂ\ﬂbé%é Pﬁﬁé?téfPWﬁ?és Rakf embodlment
transm ssion cables to, the do e too l?rlns
qﬁalsa inventioghama enarmpta/\efowbiph deilluatratbdoiarthe mcompahgmg

ciNe borﬁv andsubse &\ beco st uck aF) @

B O NVh CY BIPRS00 TR EETRR M PRSOWY ke yest e
thRRhoaMtHeOd ek @Neiféﬁotmélsahfé 88likd $d@d. Under such
circunstances, there is a limt to the pull force that
sur f 46€00] ocawéeraﬁgrtrattfm drayengapphighdepiat isenat-Hisitinge .

Piile Rl kBT BRI RERER e dhvarlre rd%s B eemprisgs

helloak cylindrizal Webdihgrie.typidaBl méhiueddioredIsed d Righsiratib yteel
either termed "slickline" conprising a single strand,

& GYR asiares cﬁ@th@r matssialseRMmony ua%rﬁammaawfacture ‘of
PaldT ne" conprising multi-strands of thinner

dv‘ﬁq‘é@‘%% é|s wo und or braided to give strength. This
i s aJaioapl eEllongabmrdmlldwetrmismg 31 define$ aB/déngatadollow,

Hlindica REaNaE T2 g vBih i endie) P8 abB S Sheas e

rafaihdd B BY- toW@ﬂdeHﬁ%ﬂbnéWn&W i?MHﬁetr@?‘iQS it is

necessary to wnd in theentire length of the wireline
( over[01 @ér hapbe jamty issshavenin its in-usoeriigigaion, vt the jar

nore robust cable

BEIISTE M0 Aal’ ot et st g he.end of ¢ he
br oke{m 08] el The jaandndid! aghintblateh $Ue14 e sylindiigal or
t he purpose of attenpting to withdraw it. t{‘i@@d Thi s

C;S’F@l‘tﬂeé*és ¥hose rdéa'ﬂﬁgeédﬁ/ﬁﬂ@%@@% slighily sraalier aleofjinterior
ﬂ&gﬂé tional tinme of

12?’1 "%’13'}55’? I's r{ég/a Flﬁzde?lljr?bt @ggﬁ@ Fﬁteﬁgﬁgéo:‘ thouslands of

dol | df)i;Otfa]er dhg comhisead Ength ohthe jaamanidgeloi@aad tatsh sub 14

e T Bleteien gl ST o BREStnRBRb R clerhy pemailioodne

aoeahledidih@moviethentt ool string. [017] In general
terms, a mechanical spring jar is a device included in

a t odP0%li ngAbRt ltmxﬂmO&ﬁl@@UéfuNQmmql! il Badartrhandiehil 8dws
Bl R Bl ol I R 05 S T e

th@gareﬂangbelneaﬁdlafw duom tegesheni ng of the w rel | ne
drlvesthe mass into a part of the tool string. %
en

Thi s [DH08K t s Mkihei eplpdialans shawn, Biare@re Ao laieh Ko

drﬁa@% r%lgé{ f]{é% 5&@%@5@& andghgﬁt?hggg Cglc'g&?escrlegdébithe

cyhinawical ypesr erfd ﬂaa gtbeonurhberssokhevatch keys @re pessible in

it PR meTas of the fybBishe el Pl risceghariy they would
b %4 afr@él’@al'atn LfarRPBEIRb AR I Sfbrédifd HRER Sircle.

needed to operate the jar fo the strength o
wi r el[0h@7]bei hbe iwddwanigtior 12liecludss agiam heﬁamﬂ%wwhmgm the

bef or.e the toals .S inserted into, the

EeAinahl SpaBat s Hreited P RfRelb 3ieg)R, i edpion the
housi ng having a hollow, cylindrical interior. [022]
Wthin the interior a jar mandrel and a latch sub are
rel easably secured together, with the jar mandrel

| ocated in use above the latch sub. [023] The | atch

sub includes a collar or other protuberance that bears



agai nst a conpression spring defining a holl ow

cylinder. The latch sub and/or the jar mandrel extends
wo kosgss: he center of the spring, the end of REI/UR2004/023342

opposite the collar bears against a further

protuberance protruding fromd4he wall of the hollow

housi ng. The further protuberance and the coll ar

bet ween t hem defi ne an el ongated chanber for the
ISR B RRIOR iRRIHoRG 2 driRRALILERR M§||;ptnmfa¢awrtaﬁaruﬁ@ead -in
jar mandrel and the |latch sub together includes an
saiageal9.array of |atch keys that are noveable radially

| DaenOatr T aBUS IR Shih St 1 cdRhiBsla oo & terior 12
telgf ugrmb@re@@m@rénwugmmm aebﬁa%htd@iﬁﬁqét@r Ratingiiald &

outward position in which they engage a groove or
pesalielsidedt pediodn2the radially inner surface at the
uppe 0 :
O?IBQ] 8ih Cet?r#éjécﬁ délfjfrfoﬁ%ln' @Eﬁ%@c uuntra?egp ?ﬁego c{l@’ﬁe possible
vsuttttn th® sdepé bﬁtt@tnaemttdmrFos lexehbtes, Dfetey oigstuisiragces may
profile to the | atch ke1y [026] The interior of the
rﬁB@é’?rﬂj qugEnenidae §1ReVEr 1&hor e cam surfaces that, on

nmove f '
engade 0E | KRt 1R0RRS, ?@W?@%@?@gtt‘ﬁé”ﬁgﬁtgﬂgw
ikieyior t1@ dtn‘lnee a dowinabkdly &cing sieouldet 22 detiningeorer end of a
Thlls i,nt auses their release fromthe | atch
hqllgyeshiarg 't% | atch sub.[028] Wen the jar nandrel
and |[pt ¢ sulphaingh&eRiicath EIRAGARE bybficaY eRaMBBREShtaining a
m)verrent of the jar mandrel involves simlar novenent
asmpressioatsingudyt thet ée shapeas essentiplly as & hofloveadinder.
occur in t [Ce [

oot 1R adhe el i Uorlle FEOHRBARE 22 sRBls Abhinst
gholuddetiagg from the housing wall. [029] Thus when the

cam surface causes rel ease of the |latch keys fromthe
| at cHOf 1Rber d, heéweéan%? EATPEPSIOTEPRING RATRRCIHIAGAIH &N
t
AR SR B e el BOlOm N lofinds WRE ooy end of
chemuber?3.0 the jar mandrel to strike an anvil defined

Wi t hi he haousi nd_ thereby. confer an war dl

et bl 987 4fidlites A8 el Snipissie A BERE I by numeral
drart of the toolstring secured thereto. [030] A

portion of the jar mandrel at the upper end thereof

prot r[Qdd8] vi d h@naamndmléa includles uiigisdy seeidregrtherato a

| f I
PR Troh i b Rl M2 eRbue 1B, Ry Afof ink B MG
edieridd.hat when the toolstring is stuck in the bore the

AR s A o 6 Sl e
l;
U6 R G00) S REUSOLS 8008l gy 20 1

dedimestour quaitectylihesical lands &d. i medi at el y beI ow t he

uprer BT o herpUREss 8 tidiPepSHip ALl 40F past the
Herhfler 28, 8idreby Regatin8Ay bitgon éﬁé@t theYmidit stRevisd arise in

resul ting potential energy in the wireline converts to
heillowt lhtermtd@yme,qumlyearemand@l flBds stideake lengitudinally and

B Font b 2l 15, BURD) B ncs

rfUreatads Bhendgsil se on the stuck tool as aforesaid. It
is, by this neans, possible to confer significant

i mpul ses on the toolstring. [034] The length of the

| atch sub relative to the jar mandrel is effectively
adj ustabl e, by reason of its upper end passing through
a bul khead in the | ower end of the housing, the

di mensi ons of the |atch sub above the bul khead and the
aperture through which it passes being such as to
prevent mnthdramal of the | at ch sub domnmardly through

~Nre — e



t he open, lower end of the housing and is threaded. An
adjuster nut is threaded onto the end of the

wWEe@bossishg t hreaded portion. It is thereby poRGI/DE®04/a3342
apply a spanner to the adjuster nut and drive it
upwardly and downwardly rel atiye to the housing, by
turning the adjuster nut clockw se or anticl ockw se.
[036] Since the conpression spring lies betweent e
af or esi digpul KitRathramer tetAB&Ess fse§édu‘?§d eR th@‘]'?ar mandrel 13 by
adj uster nut so as to encircle the latch sub
daupanss phintetengagjngshegadegt parks. tLI@plsscwawsathcéh@r $emiring means

SRR el e AR B e B o SR G har mancrel

cfmanber in turn alters the preload applied to the
corrpressmn spring. This in turn affects the for

neededOfl 89Hr avbs brstishown i8 igues 3 and Raneme Ia@ram@sdﬂ G is held
byt g g RRGR AT G, 1 SRR T 14

t he st[DeBg}h cﬁadwhatcwweeyﬁms r’aev&@alas&dxatlpwivmvdly @/ o

r control the strin apnd/or to the nass of the

ey ﬁa'at'59 %létré?@ e? e AfPRAcHVE COMATERRISR Spring A6 acts

| Bbial iRk the 'm&ﬁdrew af8bech dHcpbh e BIGkdY1Oto bias
rel 1 ne confrences at Tower wreline tension than

Wheﬂamhéqyséolaoradlallg dubarngsii(haitetyng) pesitian eeldibestodhefjdr

%stgmlg\éer all). [038] However, the aforesaid nethod

a88j%<ti ng the operating load of the jar is

i nconvienpent . Aihd8bh Hok §isitiie M Frir® 2l the M?k@s@ddspmgs 36

necessary to unscrew the jar fromthe toolstrin

dAradigidly secrerd at ¢ithes@ndseapeaetiveioiwod PaRiaf 4 lﬁtctmkev and a

t%’%‘) +/(¥ 3&2 ftwh&lgg |ﬁYﬂ@%ﬁ1@ﬁF%P&#§BQagﬁ1r rgn‘g‘élhﬁ’;g@'uaet%@hp}@v%ntmg

Tdnmpl@va/séﬁaﬂaeoawmealatmm%& frofvthe jdhenadfd d3 inthé sadial

g(aacessary to renove the toolstring fromthe well; to
EYRRect the wireline fromthe upper end of t he jar;

and r th

A T

adiyssteoceupy a tatchisgfaosiion pﬁmmt:egdoaﬂ—mahefqrmg Securlng

Fal | owi ng .t hese st onsu g process of
st A e P dPBE 14 AR RS TR RUB 5 T hack i nto
the weolibgy e cuRBRB6APrESEEY radmllyiiewarlly hhgingt Rt adtio®tof the
of oil and gas rligmdommtlme there is a strong need

fmrare@@m %ﬁffﬂg‘,sl thenlatahoteyst 1 aapatnyi thg releassasiionnip
| |

o BTES AR 53 kBt P43 sORLSDRINE iyt e
hather.ncr eased. [044] This means that the wirelines are

R o T R AT
R e -

dtigsres@parate from one another. [046] In particular, a

k k d h b
knoun LALEN KAt b RIS st R rBI8RY B RTRLNBlARD pgving

tidahel f&ﬁl@ﬁﬁe%r@@ﬁéé avdhigy gRsHVer38TRY e r@&nd of latch
faci ng shoul ders. The latch sub groove includes a

Wt Iber ance of conpl enentary shape to the recess. The

or ot w2 os 5 TelPi GrolV B3 e BEF of AGeARbcSd

qausinggnwanﬂy direet@dq:frotdb%rar%eslmﬂ bcatechin kd aft itk j@Mh‘ne above
even before the |atch keys engage the cam surface.

[047] Also, the repeated use of high | oads causes
premature wear in the |atch keys and groove. [048]
Thus, there is also a need in the design of a jar for
a nore effective arrangenent for securing the
conmponents togeth e r before their intended
separation. SUMVARY OF THE | NVENTI ON



[049] According to a first aspect of the invention, a

jar for use in a downhole toolstring conprises: [050]
W@2006/083585 housi ng; [051] a jar nmandrel; [052] BCT/ES2004/023342

sub; [053] at |east one latch key; [054] a cam

surface; [055] a chanber; [05%] a conpression spring;

and[ 057] an adjuster, wherein: [058] the hollow

housi ng supports, noveably retained therein, the jar

TREGteSr. TG groriberdrdbssadiind ABAr of RIBwnVardRIgEiRL shotiders

the latch sub are rel easably securabl e togéther by

M S9bfasshowdst one | atch key, each said at |east

posi ¢ 19n27] Wi & RECF R REEREMaRee B VMg e
Hegscidaed treslictiegotb@sy Biad latchl pSsHiPES Whioh the¥ are urged
permtting s?:bpar ation thereof; [060] the cam surface

)
iRy BeERIEWS 36, ihe shewlders 39@Bsde[f@ﬁé]hyaqr@wq@é§n@eﬁ #baad the
t | s et E b
tiftetog RS Sl KPR SAL g R A o pBbleets

dgiwesalthe latdh pabittd amd the jphendralrsl 1q); [ 061] the

conpr i spring is constrained within the chanber

a0’ adDI28h: b HEESRGR RSN GG RhP delcHBGsTRg Ve 38,
AP d RO TR WIR! p A0 SRR BroctOu s0figkdy e in
dbg datchbrkeyadibu desiess cadidetadly graaderieliabitity orsthe connection
rotatabl.e rel ative t he, hal | ow hopusj,ng ,and, has, a
@Rt i PandBhad dndriorJasBRmbots I Bt iR figen the
hsdlskeow housing via a side thereof, and an adjuster

portion that is threadedly connected to the jar
mandr dP128kh tThgtcanysktfred 18fis engageqkle paringadpbpwer surface

B e B SRR oP LA Byl POy on

aqooperesst ohthegar mandrélGiwartlysretativertgéinehbusing 11 (as a result
L AR GO M A
Uy B bhhageLagdied 1 -t sdhisn HB c!ﬂ?faﬁhsu%rjggcﬁ 7 théreby driving

i ncorporated. This saves rig downtine.
dbavaiehdieyb 6 nelially anwerdhyi relativentd jad eranakieletitland causing their

QS TR e R Y the T e il Rl e
hisstargiall @6 Shrigrstepsmbesatileyparalel digdd F@ﬁbﬁl@i Bbthe sleeve
includes rigidly secured thereto, typically onits

i s definingdhe e surtae® the jar mandrel includes a

A . . | ! o

under 80P ot TheKomireStioh Ao AR S i, Bfth the
stzantae i 2Band, aseofed; aosizbtekehtbenatustdratut 26sardd fHe6doulder

The, f or egoi features advantageously allow the jar of
t&fqrg%& PF‘&%‘CPQﬂﬂ‘é{\r@L{SH@ i‘ﬂar acteristics of
convenpi8npl JAdf feddiBbddeforl ilis@Y ntit2d oSSk hé 8Ad forms
in the art. [067] Preferably the adjuster nandrel

ipest obletchasulpité teergbyikiaging jarmeandiel v wieunsit isgcenrsietarkio the

aving.a,threaded end and the co ess|,on _spfin

JR P AP atm 357 pRAebAT vERDERTRLGWe RS Pllgage the cam
Hhafdceet.ends through a central bore thereof, the

adj uster including a nut that is secured to the

adj ust[ef 38hndrTée Yihesaestiepd pbthe jasmandrelhts peatadesdhrough

. [ [,S.; nt ageously

G RO Y e (L Pp R BT oYL 28 Ut et
arrangement defined herei nabove. [069] Conveniently
the conpression spring includes seriatimi n nutua
engagenment with one another a first spring section,

having a first spri n g rate; and a second spring

section having a second spring rate.



[070] Conveniently the holl ow housing includes forned

therein an el ongate, through-going aperture permtting
wor@aosrgsof the | ocation of the adjuster rel atPUBEUSI04/023342

t he housing. [071] Al so preferably the housing has

mar ked thereon adjace nt to the aperture one or nore

di stance markings. [072] This allows the setting of

the adjuster to confer a predeterm ned degree of

pre- | ogd aap t%é@ﬁﬁ’é@ﬁ%b%d&ﬁréﬁﬁanh%ﬁb tévrmr%@éé % a rope

t he hou3|ng woul d i'ncl ude three di st ance mar ki ngs

(stakied witelioe lo:@nnauwbéﬂsarcﬁnqﬂmrkwpggf ao@n@ﬁssudﬁlcemyentlonal

Qﬁrrespondlng to per se known "low', "nedium and

I evel s of pre-load. [074] In a particularly

pr ef er fad4pmbagtheR 2t toef stiing ih WieEH thenat he dPxi& ifdntion is

portion of the adjuster nmandrel includes a jar as

oﬁﬂquﬁ@d beepaiasaiugiein a nellbrres tergiopapplietviefa wieline

e .
e IR o RED oithg Pl sl TaahitER Mikhing sub
h\ﬁﬁeﬁ o@hmautl@elrtanms irha upWa@dﬂQ&get&m e with a shoul der
defined in_the holl ow housing; and the adjuster

mandr el0138¢ | udiys wilf ﬁ?@ao@f'm%rthe il F%Rﬂei‘@f the comprgssion

eﬂga% t"ﬂﬁéf*g}‘ H? gumﬁk‘?@é‘t ‘{ngfgp?%}ﬁﬂt esrggﬁéﬁg’t\ﬂgen the adjuster

emgi?@ aeshio ulddr (22t brdil she ibibererad@ df iee edspaoties éatch keys 16
operatign of ' the [ uster.[075] s als r.ef erabl e
e b e 1D tharebl sabohSlutansaoemet o e By iy are
f P6MERel 1Bich sy f{#4ce thereof two or nore |atch

shoul ders; and each latch key has at |east two latch

sur f ack¥ 36kac Al thiscpristiineseaiential gnesgyin thegriraling assivedts to

e@ﬁgﬁﬁﬁﬁﬁwﬁPg?dcrﬁ%ﬁqpéa%ﬂh%ﬁére?ﬁ?2 BIRR BBsr Sinee
lealipend &ir TRINdIRlesrRecrMakight hdre s@@bfe@i/\lmmtadratély below
the latch sub. [076] This arrangenent

W@P&@&%@t 94&8%@&9@ REVH UphiEdly Withosgnsiderahle memsntum.
art, g01|?§7%h StHi§ '&%Qe&’tﬁe%érﬂﬁ?ér@ﬁéﬁb& b8 QJ? %ﬁﬁ@oﬁwe end of an

| oadi ngs that cause prenmat ure separation o
namdt il tharidrrh af atslsenba Bémpmgdhesnmrseamweeendmﬂa}he jraelsor of

B9 tinugy; erBPLABeARe S miiiec HEF MPBRIATS Ve GPRKGRE 46, to
bh@@mgra 1blﬂﬁs r}gturh dppiias dse | d;sulb@wmen@op@mn@ low the jar,
[078] The invention also resides in a jar, for use in

ﬁtf@m\bmtﬂr@lmg%mfgemang steetpicodngy: 1[079] a hol | ow
o T ealiidfle A9 dletliegR b fHnatdiah g dbRisle 1any PR

chifattise; rafd 8biheasrinpP4 s brfer 3¢ acoghnthi¢ Ablingrtensile
wherein: [087] {he holl Qusi ng supports,

adj ust er, w. h
nﬁfﬁ%’%ﬂﬁf‘? &'Eﬁ"ﬂ@disﬁﬁ'éﬁéioﬁluﬂcﬁgnj “1?‘ hedar 19; %[I‘Fblg'?fﬁﬂng

@15@41”5 Braddd@8] the jar nmandrel and the latch sub are
easa Iy securabl e toget her by neans of the at | east

one | afCi8Rey, Thiathbeahubd, asciotéd)it bemmrtant/imbhe connection

Fetianh P2 Eaie B e Hiniaich. 80k §4 40 reahdpaioR fesrain

r @l haseirdIRe ¢4 ¥dsRBplridg fahs Qﬁ@hﬁb'n@@ﬁt her eof ; [ 089]
the camsurface is engageable with the at Ieast one

| atch [KEMiOj o nbwthis enfitbenjant O oftherinventisndneludas eo adjgster
rel e |t|on en_the.] mandrel occupies a

pm&,@sél ‘?P r'ﬁ'&q P%rﬁ’?ﬁﬁ%ﬁ@ ousi ng; [090] the

cogpr epi4n SpAdj0ster n&eNel 4 2iReatablceltieaoHoughey 11.

an



acts between the latch sub and the hollow housing to

bias the jar mandrel when connected to the latch sub
w@way/083583n t he presel ected position; [091] theP@EOUs=D€023342

i ncludes an adjuster mandrel that is rotatable

relative to the hollow housinggand has mandrel an

external portion that is engageable from outside the

hol | ow housi ng, wherein the latch sub includes a

hol | ovgippepr i @(djﬁ'@t\ék ﬁ%ﬁ&émﬂmlcmd@s%@@ﬁcghsmeﬁ 4gwo

or nore |atch shoul ders; and each | atch key has

deceiyadiwithio holipwrhausingd &dn tl"@tﬁmrabebv\smmamsm gpring 24,

o BtodPilom o, FRPRCER Rt p Gl PR

| & stidhiion P8I tbbR firosh blididetteatiollBRNBO@ding aqeyiy edsitl® tHdreof.
hollow interior of the latch sub., [093] In other

wor ds, [Of148] i nVidie centragisividsthiernriorjast atrﬁawergeﬂh@ which an
g%@és:‘]t%ékgf% %@69%% tﬁg%{)ﬁlryr\ﬁré ?l{iél ﬁ)?"éérﬁﬂﬂ'a%t?%g é}f gL %Bﬁjs’ter of the jar
[1194] The accorrpany| ng draw ngs whi ch are

i ncor por ated i_n and consti part of th
speC| fl0d4¢ on,The a@ugﬁte&mar&ﬂe @ﬁ@@&ﬁ@é&ﬁdwﬁw pertion 51 that is a

[ t
AP HIn e G BRCo o M RaCHLREI 7 2P5Y o b9
DEBERbIETHhENTN.THE DRAW NGS [095] Figure 1 is a

e’ ri9OHBY on A dBSl BRRG o Katindteh W aREr R
the cipqle pcurattd:wau@f14ﬁhg|uaesb»dehm7d dbaWaedl fﬂo?nﬁde

enl ar genen Bortlon of Figure 1 delineated by
m&ndncam@‘ﬂoaw 3 608it oFishank52a i s an enl argenent of

h
}EI\/EC]?)II @Eﬁ?g p%fp% é(}réeﬂrg% 3 F1\%? quhqlw ov%%bl?-glll ee%f%f ’géa i1
t corhprespicrseming ot egidrterthinated ateitd inviesd lowarmaist enairphe

of which is illustrated in the acconpanyi ng draw ngs.

VRERRARY PRISS D}-e, the sane reference nunbers will be
used t ho f

ke pore T AT RREPER O baedl odifed 0F BRRReRporton
dedi ct a non-limting exanple of the preferred

ol | ovi01agh  ndrreaielhaniariA of abifhieansgiRa i fpssan
f & 018y toﬂ@bera@de esqtmet eﬁga?éééa@fanﬁura@%ﬁ@um%r s the lower

mat eri al s conmmonl used in manuf act ure of downhol e
t e of h?@ﬂlomﬂ 1=l ongat ed, hol | ow housing 11 defines an

el ong 1 [ kch

a Jara@a 9? tﬂSH f@%uéﬁtﬂ% a{(ralezgr ytaljléng M\Ig)lcf) as
t@ﬁgmgeiheldle@ﬂﬁﬂeirmh th'tlmh 4@atHereof canses radatid of {acﬂ]ﬂl@@} nut 26
The jar 10 is shown in its in-use configurati

t%afﬂmstmlen 13 This ¢rpsasdighieniad |O;§ﬂQCr§eﬁﬁ]ng€¢ldJﬁter nut 26
[%Q%hemr%dd%'a éﬁf‘ﬂéﬁ:’onaﬁﬁo ddr@(tﬁ‘ t§&Rpl A rsehnlg the length of

cylindrical conponents amet'er i s’ genera
sthayhbéy23 mall applying grediet oofeasat amiooints1 &f, pmhleadbayt the option

t are iding fit. within e interior 12. [0104]
T‘I\hﬁ%@ 3@2““ eé?'of‘ﬁtprﬁngré&andr el 13 and latch
sub 14[0'1%1 essihbaihé BegresBbrb-1bad alfBcrfthk kisBalitPWhich it is
interior 12, thereby permttlnFthe aforesai d slidi

V[

ng
mmﬂﬁﬁtto c{r@wcﬁlatcmasub Tdtupwardiynefatiyelto hoswing thdotedign of the

R0 Pl o R kB S o fyfibleit ifaipg tensie

] StferiAns bal 1d8istily haldghiis sub 14 together. [0106] In

t he enbodi nrent shown, there are two | atch keys 16
arranged at 180 degree i nterval s about the pitch
circle defined by the




cylindrical |ower end 13a. O her nunmbers of the |atch
keys are possible in other enbodi nents of the

WO pooensiseh. Typical ly but not necessarily theyPe@DuUbmObE23342
arranged at equal angul ar spaci ngs about the aforesaid
pitch circle. [0107] The hol hew interior 12 includes a
cam surface 17 which in the enbodi nent shown in the
drawi ngs is defined by a sleeve 18 secured on theinner
surf a[@QSQ! | IEiREd ‘f’r‘ie adjuats masdredungs Qcéé%'il?é kdm outside the
i nwar dl ﬁerln | ead-in surface 19. [0108] Thus the
lmrﬁlrsgjﬁﬂ awghout bavisgite v ueragvathi@@rdnﬁ) foomithe ool tririg the

o roBetnls rv el sty S8 Bty HigRestan the prior
40 isHniudwer neans of form ng a cam surface 17 are of

course possible within the scope of the invention. For
exanpl0d 534 sdnitee agpapatys Qbm&m&@@tlm;ﬁhe @pntites epe of sleeve

1 SBBS A T e i S RS 205 KRR 5B

cthentand of haanig mbobedss and alafil menteprBe thad titdsedshown

hol | ow.chanmber 23. [0111] Chanber 23 is an elongate,

/P RRHR!IBal chanber containing a conpression spring 24

t hat ap

11 AT TR e SRaeae FiuBs Cand s, i ddfiffession spring
24 o st preffernéd emiRRIIMEaL 53 cdrimpotsmeveprue@dombns,lng two spring

. J 24 t t dj t t
SaTBhSLEs PR s S G P bal ow, ¢ hat cef | nes ¢ he
| 0Wer|'t0ﬂ'5@ ] of Eé@f@&*ing’-ﬁortibﬁW]S&l@ﬁn e bf&ér‘r‘é’&én&i?od]lment

adj uster tepresented generally y nuneral 27
shawn epnaHtEby a3dries| Ai¢esingidisas girargad B smkelrlgwaver

e %ﬁiﬁrﬁ%é%fin SUNTT R
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equently jar mandrel 13 is slideable
g‘?tudl nally and rotatable in hollow interior 12,
al ongggﬂsqmﬂn&mwﬁ eushged Q&jabéﬁﬁhﬁ?)@l@ﬁ/ BIRIRICS Bderies
and 3 18] The hammer nenber 28 is secured on the
?fa?otﬁ’@eh@ Pk p’fhﬁ mgrkeinthab Provide paRRRIPXIgN At inshieatien of the
r crews or other securing neans may be used
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J ar naaésgl 18.prabicel@lerdardttte slotsies 61 friagare apgroxitdately

each latch key 16 is hel d noyeably captive _
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[0122] When so biased by the conpression springs 36
the latch keys 16 occupy a | atching position

wW@erosisIsshg | oad-transferring securing toget hepCDUS1004023342
jar mandrel 13 and the |atch sub 14. [0123] When
conpressed radially inwardly against the action of the
conpression springs 36 the |latch keys 16 occupy the
rel ease position, in which the jar mandrel 13 and the
latch guB114 anehs %ﬁ@bﬂh@@llﬁﬂ%ﬁl?ﬁ&h%h@é Iynﬁ@%@l%een
Each Iatch key 16 includes a pair of in-use upwar
doejséing agnnecing 68 adidnthel gxteinat Edﬂ©0r49mfe@djl9ted éfan%ell 47,
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aigHtéRed BYaIHs? M&HbERLS tife IRk B fBFR@Ae FoRbetdite 54 into
d_pper end of latch sub 14. [0126] The | atching groove
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cenalrngagepent wih a&oldpleyS@ pheerby pr@&emlmgj rotalieir af gdjuster
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g#ete%ove eo{o %Wé gisTﬁli% ﬂﬁﬁé(?%(ﬁét@g%%? P? I(ge{beaétﬁllrg eIy the
dmnmpaﬁﬂky1éﬁmmyg4shoulders 39a, 39b as shown. [0127]

When shown e, |l atching groove 38 overlies th
| at chaﬁSQé 116 %Jaméth%mvgm'% SUPPTE ARICKIV %ndcrﬁhﬁaly used with

&ggb gs 36,
the‘?Lo&ngF%ﬁ%%aﬂkﬁ |ned y pN§¥E% ﬁ@g%@4l and
the surfaces 20 engage to permt the transfer of

l ongitudinally acting forces between the latch sub 14
and the jar mandrel 13. [0128] The presence of two
shoul ders 39 in the | atching groove 38, that engage
respectively with pairs of upwardly directed surfaces
formed in the latch keys 16, confers considerably
greater reliability on the connection between the jar
mandrel 13 and the latch sub 14 than has hitherto been
the case. [0129] The cam surface 17 i s engageabl e

agai nst a follower surface 42 formed on a upper,
exterior end of each |latch key 16. Consequently on
nmovenent of the jar mandrel upwardly relative to the
housing 11 (as a result of an upward pull on jar
mandrel 13) the follower surface of 42 of each latch
key 16 engages tapered | ead-in portion 19 of cam
surface 17 thereby driving the latch keys 16 radially
inwardly relative to jar mandrel 13 and causing their
di sengagenent fromthe | atch groove 38 by the tinme the
| at ch keys 16 have substantially or conpletely entered
the parallel sided portion 21 of the sleeve 18
defining the camsurface 17. [0130] The conpression
spring 24 is constrained within the chanber 23 and, as
not ed, acts between the adjuster nut 26 and the

shoul der 22 form ng part of hollow housing 11. [0131]
As descri bed bel ow, adjuster nut 26 is secured to and
forms part of latch sub 14 thereby biasing jar mandrel
13 when it is connected to the latch sub 14 away from
the position in which the followers 42 engage the cam
surface 17. [0132] The uppernost end of the jar

mandrel 13 protrudes through an opening 43 defined in
t he uppernost end of housing 11.[0133] The upper, free
end of jar mandrel 13 term nates in a rope socket

wi rel i ne connector 44 or another type of connector, of
conventional design. [0134] Wen a tool string in
which the jar 10 of the 'invention is secured becones
stuck in a wellbore, tension applied via a wireline
connected to rope socket 44 will draw the jar mandre
13 and the | atching sub when connected to it as in an
upward direction



[0135] This will occur against the resilience of the
conpression spring 24 which during such notion will be

weovpnessed bet ween the adjuster nut 26 a shouPdEUSDB4/023342

until the followers 42 of the respective |atch keys 16
engage the surface 17 therebygausi ng di sengagenent of
the jar mandrel fromthe latch sub 14. [0136] At this
poi nt the potential energy in the wireline converts to
WVHAT Fs enexisyemisch drives the jar mandrel 13
explosively upwardly. Since typically the jar 10

i ncl udes sefdaalfoneseyin a ansnhoteinosiringeedipsisilyy bel ow
t he rope socke these too drive upwardly with
consi der abl é%ﬂé’ﬁ?%‘”%ms?] Thi s causes the hammer
menber 28 t g jstiblardihe end of an anvil in the form of
a sleeve 34 lining the in-use upper end of the
interior ofahdghisty; 11, thereby inparting an inpul se.

_Thi S transfﬁ{%a\ét g.la":tgl‘?we ,er 46, to housi ng 11. This
in turn applies e impul'sé to the tool string bel ow

the jar, theroahystigack;ng to free any stuck tooling.
[0138] As discussed hereinabove, it is desirable to
adj ust the %1‘#'@6? &e rate of the spring 24 in order to

acconmodat eaq:iofrﬁpﬁ‘égé‘ignt%ﬁi?lpé@nét rengths of wireline

used in conjunction wt Jar 10; and differing
t ool stri ng aassisstef, MMBIpiNThi s i s because, as not ed,

mandrel 13 and t HE DALSKAOUR B EHoRS) Baaabhapled fgrein.
stheghpridhdrdiand el i e@yses rupturing of the

wireline itself. [0140] To this end the jar 10 of the
i nvention i ncl udé¥ j@h nandret and thenlgteh suly areraleagpbhar t
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om out Si de the hollow housing 11 via a side
thereof. [0143] e samaurfaastis enigapealble with eachasaid latch key to

PRSI Hoad Pt P i e 7 60t gosivon
IRheh 4 Hr mMbadrdbbstsies ERYEEselectdtr boslgsn ANthadhdliirRy:

portion 51 that is a hollow, cylindrical menber
secured to adj ustha compmssion PRy iscanstisinadowihigihe chamber
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shaft or shank 52. 147] .Shaft 52 extends thraqugh . the
central bore def ﬁ?f‘e%gliuﬁt%drr\gld@%%?Bﬁﬁb‘?‘?h@aﬁg“‘jﬁfgﬁt is rotatable
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adj'uster mandrel 49, by reason of engagenment of
ei¢khaace ge dpgreasd garapessionceiiibe sompurassion spring.

adj ustgr nuj, . juster..nqgrtion 51. .Thi S €

20 st U 1P R A B Tl Pr St AR Hices an
ténceFdﬂmcﬁrmgifm tHeoholfdy Bbusingnkng2, thereby adj usting
the length of chanber 23 and applying greater or

| esser amounts of pre-load, at the option of the user,
to the conpression spring 24.




[0151] Since the degree of pre-load affects the ease

Wth which it is possible to draw a |atch sub 14
WQIpWaosHsys rel ati ve to housing 11, rotation of PEEUS2004/023342

adj uster mandrel permts ready accommodati on of

different wireline tensile stbgngths and toolstring

wei ghts.[0152] Since the adjuster nandrel 47 is

accessi ble fromoutside the housing 11, w thout having

to remove tAqiielihe dnhkeibridaeutapto ﬁ]"ersld'tg enéSutside the hollow

adj ustment process is facilitated and made

iRlkr abl y qui cker than the prior art techniques.
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hanmer nenber 38 and anvil er 34 than those shown

Stekerplgiagainst ta sayil A@degtf@vmﬂléﬁm poasiretphedavirelined
%ﬁ%&\&ﬁ%%ﬂ%ﬁﬁﬁ% AP urdfal Bgar?cﬁel floffeREBh e ped
'S a conp Spring conprising two spring

port i ofis 57A JéBa@dordlnfgfterﬂ)lagnSImhegalm tHeeadjubiet pdndrakincludes
in the preferred enbodi nent

ring rtion 57, 58
G bt nE e heur e %rpg%%wgg i BEestal G herein
|
atﬁfia;ﬁtm%??*mﬁﬁ*@%%f.'“@bﬁ%e Ao oA dneloiilich that the
i shasit pagses[tbnsgih a-lcastrakjodna thardaidasd oersid thé edpister
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TBefeBg it haL R ted b e gkt natrd i thdfedy received
adviltHeesdig dniteofdpers@nkf pre-load applied to the
conpression spring 24, is visible. [0157] The wall of

housi Ny 11 Adpheesnrdifioiadwlany | wharatidbe sogwmreesionfspring
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pre-load re

el udgs a T eo ot o Ciah | WGBS telofRilsfa Aéludes
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types pf coAngcicdordingad Clamh | SHaBin the BioRe®TidYsthg includes
within the scope of the invention. For exanple it 1s
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menber_ 62 | bet ween t ool stri connector 63 and

the exdern %’g?‘fqoéﬂ'n@§°<§la%1 u‘g'?'% rhgl’?o‘i""@?r Pottingy ¢f the
'édjﬂﬁé?ﬁ?&?farél lhé%bgeadc&férgbl t‘lﬁ%b\?@ébl%léﬂl\%‘to%eareme‘(nder of
| ock nut . When tightened agai nst ne

ribe e&huster mdgeiearm Io?jsm Berahubersace tiabisf engageabieaivith a
1l Wt 56 t
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Ilﬁcmuéﬁ a theddddpogioh Hivind ﬂﬁéa@é@ly% Q?e& Mferewith a lock nut

n‘g@gsm on spring 24. [0162] The jar of the invention
|tba dghianing gnaages Ha epllay tasergehe profoberangatipto

ar’{ﬁdﬁﬁ%ﬁ] g\tl %ﬁ%%tﬁgpi@@ ﬁ%rgw p(%/ethh§88 aﬂ%é of the adjuster.

downhd.e t mljatacdwdmgrt’@ralalnmg whetein ihevateusibigiciudes a
jar mandrel; a latch sub; at |east one |l atch kely; a
Aalowipferiashayingiormed: in'a surface thereof two or more [atch shoulders;



a conpression spring; and an adjuster, wherein: the
hol | ow housi ng supports, noveably retained therein,

wo b@sjosssssrandrel and the | atch sub; the jar napcr/elb20a41023342
the latch sub are rel easably securabl e together by
means of the at |east one | atehj key, each said |latch
key bei ng noveabl e between a latching position, in
whi ch the latching sub and the jar mandrel are
candeatRGalPRRtMREy #ad A 6t 8R6 fatbRTuiTaeBs PEAdH $dil Mich
separation thereof; the camsurface is engageable wth
esdhacmpia saitlatite ey beingengapsibiawithisasaitl skeylder ofrthe

¢ Bkt RGP BhEh I bR BhE sk FuBBE B BREh hogipe i vt he
hpushargirel R eh@InEBs HlodNhtatdrios e REH ailmed wi thin
the chanber and acts between the |atch sub and the

hol | ow! RousAIRY agsasdiag terdaimat wireinaaochtasid iademkey épludes
t : t :
S B 5 R S R DB BEESLALL SRR Py oo

r shidtlalching position ¢héreof.ne hol | ow housi ng and has an
external portion that .is engageable from outside the
hol | ow?ihousﬁn@n\r}%%eém eﬁq%@%chﬁ%mwﬁ%}w:er
portion thay HSickhrE88RE! ¥ connected to the jar
mandrel such that rotatfon of the adjuster mandrel

rel ative toatjaenjandretandrel alters the length of the
chanber and e{&%e tbh_e degree of conpression of the
conpr essi on? B | n%u. 2. A jar according to Caiml

wher ei n t heai RfastBRA@rgichikegt udes an end protruding
fromthe holl ow housing; anda w reline connector
secured to BH@mgudfaead, outside the hol | ow housing.
3. Ajar ac ' o Caim1l wherein the hollow
housi ng inc%gggﬁ%gi dly secured thereto an anvil and
the jar mandradmpressistesprindyanter that is strikeable
agai nst the anvj!| under the influence of a stretched
wireline foppﬁ)dl‘ﬁﬁte&é’iﬂ%‘?@imon of the jar mandrel from

the latch sub. 4414 ' q,,g; el ;
the adj uster mandr elhbﬁ(?}v(\:ll ugeg@a%%gﬁgtsén \)v%at% i n%lﬁég therein,
hihd jewmangsehanchtrehkatéh Bali ng a t hreaded end; wherein

the conpression ring defines hol.l ow,, cylindri cal

shape such that ?iﬁ%JagﬂHﬁerr 2@9‘33“? ﬂﬁi%a}ibﬁ%é%??%ﬁy
bsecurhbRy 18ebtha sl Mleaheion thdat RAktshE lattih keyideschpsdldliatch key
that is secured to the adjuster mandrel and threadedly

r Beigoveaveaplethetwara adatrhing pasitigRalivhish the jadehing sub'and the
a | .
TREMAILAR Eidhted MR A d 8 ERRE LRI R g
asepdration tiemesf; spring section, of a first spring

rate; and a second spring,section of seco

_ r]]d sfori n‘g
rate. 6. A jar ad®FaMgPriaseds angaoeqhie ity the,al lrgst Qg latch
{ Pt ONE A Rch RE IRk IS REAINE L RURIEES e refoase positon
| whanitbe jasfmandreldicaspies a pilestlected positien roths Imgusig; A
jar according to,Caiml wherein the holl ow housi
Pel des. Tor med {ePRRrassial Shias & oqtatialgr G Rghe chamber
aped bfschSagdnt thiendtch & A8d He hoitow ABASIEM0 Blad @ jar mandrel
adjuster relative to the housing, the housing having

nWhrB onReeieshiodhpdaishisubhaway ptmithe pieselectatbpesition;

di stance nar ki ng s AL rdi [ .

wher of n the. ext oAl ThgG6S of A B afigtnpts rotatable
| refativde® taedlilor holisihg iamdiecab brigngaladdriién tattidieéngageable
remai nder of the adjuster mandrel and has a

pr ot uberance that is engageable with a shoul der

defined in the hollow housing; and wherein the

adj uster mandrel includes a threaded portion having

t hreadedly engaged therewith a | ock nut



that on tightening engages the collar to force the
pr ot uberance into engagenent with the shoul der and
WO b@sessspr event operation of the adjuster. 9.PET/s2004/023342
according to Caim1 wherein the latch sub includes a
hol I ow interior having formedobn a surface thereof two
or nore |atch shoul ders;and each said | atch key has at
| east two | atch surfaces, each said |latch surface of a
Sﬁbﬁh d@abrie th@mdnawwgomg%l%@é}bﬁw et 1Btch Sl idcRides ladesliow
of the adjacent latch su when the | atch key occupies
i interiasthening fgmsd ingnswifade thesegidworarmaets lakdhceharddershand

e ot 1 | P Mg graces, eac

| gt gesacief alsaftPecH 85y béiggtdngadehblonmith & stamcasls@maer of the
bi asi ng each said | atch key toward said | atching

plgéch sen When gt latgh keyopeipies e [aehing paSlaexmlwe@f with the
t%?{jﬁ éerr@grq%%rU?{gf 'ﬁltﬁg hofl Owgés?? '\Héﬁgﬂﬁg? Qw eldyflr a cam

surface2. a éhanhecordngcion@laéastitowhsigin agch aaid latth key includes

adj uster, wherein e h |OMIhOUS|n ports,, .

OIS BB TPaBSIIRE HErERRIS DRESTEDRGAGD AR (hetching
6§§ hogub; the jar nmandrel and the latch sub are

rel easably securabl e together by neans of the at | east
one |l atch key, each said | atch key bei ng noveabl e
between a latching position, in which the |atching sub
and the jar mandrel are connected together and a
rel ease position permtting separation thereof; the
cam surface i s engageable with the at | east one |l atch
key to nove said latch key fromits latching position
to the rel ease position when the jar mandrel occupies
a preselected position in the housing; the conpression
spring is constrained within the chanber and acts
between the latch sub and the holl ow housing to bias
the jar mandrel when connected to the |atch sub away
fromthe presel ected position; the adjuster includes
an adjuster mandrel that is rotatable relative to the
hol | ow housi ng and has an external portion that is
engageabl ef rom out si de the hol | ow housi ng, wherein the
| atch sub includes a hollow interior having fornmed in
a surface thereof two or nore |atch shoul ders; and
each said latch key has at |east two |latch surfaces,
each latch surface of a said |latch key being
engageable with a said shoul der of the latch sub, when
the | atch key occupies the |atching position thereof
with the jar mandrel received in the hollow interior
of the latch sub. 12. A jar according to Caim1ll
wherein each said | atch key includes one or nore
resiliently deformabl e biassers biasing it towards its
| at chi ng position.



