9232196 1 CONNECTOR ASSEMBLY FOR W RELINE TOOL STRING This THyvention — o

rel ates t.o apparatus useful for quickly connecting and di sconnecting tools
~zand stemsections in a wireline tool string. 5 Wreline
equi prent is frequently used to install ankd retrieve well tools through a
fl ow conductor disposed in a well bore. In the past, wireline tool strings
have.>been assenbl ed from conponents have traditional "sucker- rod" threads.
Maki ng.and breaking such threaded 10 connections has previously
requiTed the use of pipe wenches. Wrkers have often sustained ihjuries
fromslipping wenches and from burrs caused by the use of such w enches.
The use of such wenches has al so increased the wear and tear on tools.
| mproperly threaded C@m@é‘é' §§MB b t al so
contributed to back-offs dl%@gtsanel -qu\'l‘vznielﬁ;uéhe —tartut Eb,ﬁﬁﬁ?ﬁ!ﬂéi ng fishing
trips with their associated downtinme and expense. In an effort to overcone

probl ems previously encmil eirpretidh FERMERS €0 HpsdrONss wsaphl Nogevi ces
20 have been nroduced that utiligze a bayonget-t conngection in which a
o end compRiBIHIY GEmRE e dud [FER e TRg EaRhe G IR S n
annul ar recessestiapeptiad 4 wimskine tdol |sxkimy. | ugs. When the pin end is
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menbers have afid Fefedievh Helos kPl through rastkowieonpuckrencdispesedonal
movement between thd Pighld bax ﬂ{&?g(ﬁ*@e W) e {481 Vs OPLRgE thavd the

| ocking lugs are rotated into the loc pasition w thin the annul ar 30
recesses. HRRSRAssanRked); fqm gampan hases TRt \FiskeFese
cogpectors. @ ahidEd<onMikimand wreEing | suct ihtedded 2

10 connections_has-previously required the use of pipe

wrenches. Workers have often sustained injuries from
slipping wrencheszand'from burrs caused by the ﬁse of such
wrenches. The use of such wrenches has also increased the
wear and tear on tools. Improperly th:éadéd connections
15 and stripped threads have also contributed to back-offs and
' other downhole failures, necessitating fishing trips with
their.associated downtime and expense. |
In an effort to overcome problems previously
encountered with threaded connections, coupiing devices
20 have been produced that utilize a bayonet-type connection
in which a pin end comprising locking lugs is inserted into
a box end compfising annular.recesses adapted to receive
the locking lugs. When the pih end is rotated relative to
-the box end, the locking lugs'engage shoulderé thét limit
25 further axial movement therebetweéh; spring-biased iocking'
members have also been discloséd for use in restricting
further rotational movement between the pin and box ends
once they are fully engaged and the locking'lugs are
rotated into the locking position within the annular
30 ‘recesses. However, other difficulties have been
encountered with these connectors. _
Some of the convehtional, commercially available



connectors have the di sadvantage that require the use of a special wench,
key, or other tool for releasing the pih and: box ends during disassenply.

G hers, particularly those having axially spaced 5 sets of |ocking |ugs
on the pin end are susceptible to being potated before the pin-end has been
fully inserted into _the box end during.assenbly. This causes delay in

real i gni ng, céﬂne&tbﬁﬁehhv&gthéohisbaﬂaﬂ'tﬂgbothb&g red@iRien oA Jde td¥e Pox
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al i gnnment bet ween e. plLn an ox.en

oper abl e cohpEet BheabeEnsng. ‘Auringcagpenblys ol F'Rést §§P5§§r Aeday dn herefore - |

needed thatré’é’ﬁfgﬂi’ﬁgr eguiLly LhHeevteng! woeaehag thotl.%kﬁi@efthﬂ giep! s,
t hat conpr|%§% gﬁ Eﬁn box e ds whi-ch w:l |- not: 25 . unlntentlonally

rotated int ?Fn SSeany or dlsassenbly and that conprises:
extexal indicia whlcUnéntéhdedshangPupdeanrsimilaslgtoceumoﬂMMﬂM@al '
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assenbly th escri erein can conveni ently -
used to conm%thdnawdlSCGQQEéngth@eeseﬁenfslg¢k&ncoh99§tEOn&hgﬂgﬁemhme t ool

string withptdnghgnRgedrf PEcuEENC h@ﬁieraiQSChéheEQ%EtesT%a(l ?ﬂﬁr@r&r
assenbly may have a total shear area _greater .than-that of- a conventl onal

threaded:%Pef°r%oﬁh%cP?BnaﬁﬁdbﬂﬁyeBG anaﬁﬁSchBnPGGErtﬁ§$5m9%¥ -
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backlng of f downhol.e. Finally, difficulties have been encountered
' "because conventional quick-lock connector assemblies 1ack
external indicia that enable users to determine relative
rotational | alignment between the pin and box ends at a-"
20 glance.' _ ' ' ' ' ' _
' ' A manually operable connector assembly for use
with w1reline tool strings is therefore needed that does
not require the use of wrenches or other special tools
'that comprises pin and box ends which will not be
25 'i unintentionally rotated into hang-up during assembly or .
- disassembly, and that comprises external indic1a which . _c;
enable users to determine relative rotational alignment
between the pin and box ends. ] L :
o The manually operable connector assembly that is
30 described herein can be quickly and conveniently used to
' connect or disconnect the elements of a conventional -
wireline tool string without the need for wrenches or
special tools. The connector assembly may have a total
'_shear area greater than that of a conventional threaded
35 connection and may be . arranged to lock the connected
elements rotationally, thereby preventing from swivelling
or accidentally backing off downhole. '
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‘3 The connector assenbl y of the present invention is preferably adapted to
rel easably | ock abutting nmenbers,?such as wireline tools and stem secti ons,

sinto,rotationally restricted longitudinal alignment with each other with a

".latch mechani smt hat snaps into posi3ion when fully | ocked, providing
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operations in the field. I'n another
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According to a particularly preferred arrangement, pins are
inserted transversely through fhe threa@ed connections of
tools and stem sections retrofitted in this manner so as to
restrict any further relativé rotational movement between
the tool or stem section and the subject connector |
assembly. Through use of this arrangement, wireline tools
and stem sections can be retrofitted in the shop and
thereafter used in the field in the same manner as wireline
tools and stem-sections newly manufactured with pin and box
ends of the connector assembly, thereby obviating any need
to make or break threaded connections during wireline
operations in the field. | _

- In another form of the invention, connector
assemblies comprising pin and box §n¢s.as disciosed herein
can be provided for threaded. engagement with_éXisting
tooling at the use site,_thereby_facilitating more rapid
assembly and disassembly -of tools and stem sections while
runhing the wireline tool string into and out of the weli
bore. This form of assembly may be preferred for use in
. those situations or operations where there is less
likelihood of swivelling or back-off.



those situations or operations where there is less |likelihood of swi velling
or back-off. 4 A connector assenbly dccording to the invention .
preferably conprises pin and box ends adapted to be slidably engaged - .
rotated and | ocked. Locking nmay be-achieyed by rotating either the pin or
box end [err] relative 5 . to the other in either direction, and
effectively restricts zarwoxixsﬁéa@f éss&ﬁbﬁylw@or@ingotat taaahn%wmﬁt :

t her ebet ween un Illyﬁg .connegtor .assenbly. i s u éock I cki ng S b
preferably. éEEH%ﬁT TR PR r 209 ¥ RS ?Pﬁﬁ p?gté rotatlnd*i
ei t her the|sn1dably»emgng¢¢rrtoﬂﬁmed and| bockedt o Lbekmngemaynbeltherj K
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easi | yp.accorts |mcp1:hﬁ—%u5gh Qh‘@l%ppﬁimtmhofahﬁn%ﬁfeﬁﬁi-&'@lm’y resgrists -
person wi t hou, the-#ses. éﬂnﬂaef&esl%r%aeatieﬂaﬁ mboaReaLor assenblies

according. to the 1 nvention '%i rOVI de:aural. and vi-sual indication to the:

user whenevdiharrbetygen unt RS FRANSEEOE RABFAMRY Lfdupheckedenbly is.
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will not ful %ggﬁﬁ ags. on an:25.. . obstruction or

protruding O dbjec'fd _ \ a‘lgn%%re In a further formof_the |nvent|on
a qui ck-1 ock connector'ﬁ” f,? ¢§riﬁﬂﬁ¢dﬁﬂa?h%?ctﬁﬂgrP§€suﬁlspﬁiéﬂd°#aV|ng
a plurality dfcshretitdr PesabolPckeasrais t@ Ry envefitybndia léh%ﬁ.a.lyl ty of»»'«
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' : Connector assemblies according to the invention .
‘may provide aural “and visual indication to the user -

whenever the’ locking plate snaps into engagement and the'.

' assembly is fully locked. Once locked according to- a_” '

20 preferred feature ‘of ‘the invention, the locking plate Will

" not disengage sufficiently to permit unlocking except by

the simultaneous application of force to both of a pair of
manually manipulable ears of the locking plate. Thus, the :
_ '!ilocking plate will not fully release if one ear snags on: anf}.
25 obstruction or - protruding object’ ‘within the well bore. fv

. " Ina further form of the invention, a quick -lock

connector assembly is" provided that comprises a pin end
having a plurality of axially spaced locking lugs, a box
. end having a plurality of axially spaced annular recesses :_ny]
30 Iadapted to receive ‘the’ axially spaced locking lugs when thel”
pin end‘is fully inserted into the box end .and means for -
limiting relative rotational motion between the pin and box -
ends until- the pin’ end is fully inserted into the box end.
‘The - distance between “the axially spaced locking lugs is o
35 ~ preferably less ‘than ‘the distance ‘from the open’ end of the o
box end to the first annular recess, thereby preventing the
axially spaced locking lugs nearest the free end of the pin
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ends until the pin end is' fuIIy inserted into the box end. The di stance
between the axially spaced locking lugs is 35 preferably |l ess than the
idi stance Tfromthe open end of the box end_to the first annul ar recess,

t hereby preventing the axially spaced Ioc§|ng | ugs nearest the free end of

t I ess that will not
pernit ful | S et B g 08 Pad Uatd SR s nt e ena hRBr i b nnor ¢ he
i nveqLi on, ep%mecf'é)ll aeegawyem's lpetweekedtﬁ@rpilsmmdtlbbm ez@dsne t ool

strings 5 that conphi S€stReP t |y visible
i ndicia on the ﬁl n. and box ends t t ena e users ?o d’et&ercr?ﬁm'g %% Frelative

rot ati onal LR ipERided £om usel Wwigkh entieeline okephgstoings

parti cul ar| ycrmtef@dsmpudlﬁéé A gsiRdnd ! e Kout B! | and/ | St Fnd IEY Gh A A fo
flats 10 |l ed i nto the outs e surfaces of the pin an X ends

adj acent t hé13EFHY Lur¥ &i'bfa‘? Jf BRI TRALE SRAPIS USRS nEPiner and
posi tion t haletemyirmectne rdlanive vﬂmaawmnalhemm hsecwaisls ene potated

to a predet r | ve, L Ot atd p05|t| The
appar gt us o?ét %v%f?% oneﬁls T UT T‘?% Ut AT 1'@3"}1%?’-}1@ REefeneed he
fol | owi ng dranmangement cithe @xternally ‘ﬁaﬂ;ﬂ&tﬂnﬁc&a&mn@mmtmg one

J rein the
bref g ed eriigingd e GOUN YurtSRDIoE dnd ld WA SiEL o

pin and box ends of t connect or asse

| ocked; Fig. %Q%e %{E’p é*ﬁf&ﬁq%é’ﬂn@ﬁ drdy @cﬂ‘hd?qm@!‘tﬂﬁ( f#md pin
ends of the ssudh aﬁnmmﬁih(yos}aﬁ.@ﬁélty}aaﬂ(iﬁdye tfédc{tié l&l&grﬁ&%&ex}é}?t are
slidably di S t he X end of t connect or. assenp

Fig. 3is aﬁ'ﬂ’e g’va i 5‘24 \'}:Ioexwer% &5 Irft(?rt(;&ﬁ%\ﬁa ’tﬂﬁiinect or

assenbl y of rﬁl@tlya ratetiginalalposidiigaged and rot at | onal |y | ocked :
posi ison; Fig. 4 s a79Ql tfiPatathe’ ¥V thle URGSAMGL " & Bulipe,ond Of the

connect or assenbl ){)
described in relation to the following drawings wherein:

Fig. 1 is a perspective view depicting one
preferred embodiment of the cennector assembly of the
invention wherein the pin and box ends of the connector

20. assembiy are fully engaged and ldcked:

' ' Fig.'2 is an exploded perspective view depicting
the box and pin ends qf-the subject connector asseﬁbly and
the structural elements that are slidably disposed within

. the box end of the connector assembly;

25 Fig. 3 is an elevation view, partially broken
away, of the connector assembly of Fig. 1 in the slidably
edgaged and rotationally locked positien;

Fig. 4 is a bottom plan view of the body of the

- box end of the connector assembly: .

30 ' Fig. 5_is an elevation view, parfially broken
away, of the box and pin ends of the connector assembly
wherein the pin end is fully inserted into the box end, but
is not yet rotated and locked;

Fig. 6a is an elevation view, pertially in

35 section, depicting the upper end of a wireline tool string

disposed within production'tubing in a well bore;
Fig. 6b is an elevation view, partially in



30 Fig. 5is an elevation vi‘ew, partially broken away, of the
box and pin ends of the connector assenbly wherein the pin end is fully
inserted into the box end, but is not yet rotated and | ocked; Fig. 6a-i-s an .
el evation view, partially in 35 sectien, depicting the upper end of a
wireline tool string _disposed within production tubing in a well bore; Fig.

6b is an el esettbonyidepigtingadhgther segmentt ofna dépedunagtanﬂlher .
segnent of a5¥4£5§;§§% €Qéds£ﬁlggwgi§p§3§g in awell bore; Fig. 7 is an éui '
el evation view, par I n sectilon eprcting structure useful. for -~ =~ .
attaching one 5 enﬁbﬂrn%n%soﬁntﬁéeﬁéﬁﬁ@EtUgeussﬁﬁﬁﬁ}aéﬂYtﬁ@ i'nvention

to an eX'St'§Eb€16£|l §é€ﬂh§e§tr96tufegus§fhi foﬁeﬁttﬂﬁﬁ&nglﬁﬂﬁilon V'e“/.;'
taklng%along n IS an evation. V|emrof -a-stem - -

sect] o for amPOdineRE of Hia; FanhREteBoRSEERPRY RActBRniABNSioN Sevtron
has been nanmﬁﬂstimgdwﬂrehinetsgemlsgctmonnd pin and box ends of the -

connector assenbly of Lhe igve t%OgecgigPa%Oeiavgtggésgighl%%g¥ %gFHﬂﬁg 15

deplctlng anot her preferved e he~connec asse
i nvention mhbxmﬁrﬁt&eoélﬁinnd7box ends each conprise externally visible

means adj acent their appgli ggiguaﬁaefévéaoﬂe%%m BE”Q %@He‘éﬁbt&'&% o ahd_

"box ends are rotated into,a predetermned referred relative rotational-..
ali griient ; MRP2AP 3 wireline togi string whareip,theq(strlssessdonyhas

detail wvi eww@éncrﬁaxwfa@eam meﬁeiﬁedgeabnfh gopinedf piheanay i @ndeher ein

the pin and box_ends_of ‘t.he subjeci.con asse conprise neans for-
limting rel 3% tRe r?ﬁ%ﬁ?ﬁﬁ%f ﬁﬁ% l%e?geg tﬁ@vﬁ ngaﬁd box ends until the
25 pin end is ful |IBignstOt ks’ anperspecbbveeﬂﬂewLdhpic@ﬁageamethemeraIs P

are used. tc’prEEéfréhlémﬁbdiment of the connector assembly of the . -’
15 invention wherein the- pin and box ends each ‘comprise B
externally visible means adjacent their abutting surfaces'
for determining whenever the pin and box ends are rotated

into a predetermined preferred relative rotational e
alignment; and' ' : ' R
.20 : Fig. 11 is an enlarged"cross;seCtional'detail
view depicting another preferred embodiment of the .
'_invention wherein. ‘the pin and ‘box ends of the subject
connector assembly comprise means for limiting relative
' rotational motion between the pin and box ends until the
25 pin end-is fully inserted into the box end.: :
' Like reference numerals dre- used to 1ndicate like , ::
parts in all figureS‘of the drawings. - T
| ' Referring to Figs. 1 5, ‘connector assembly 10
preferably comprises box end 12 and pin end 14, which are
30 adapted to be slidably engaged and rotationally 1ocked '
thereby limiting further translational or rotational motion
between box end 12 and pin.end 14 until such time as’
connector assembly 10 is unlocked.' According to one _
preferred embodiment of " the invention box end 12 comprises"
35 substantially cylindrical body 16 having diametrically
opposed, outwardly facing longitudinal flutes 26 27 with .
longitudinal slots 24,25, respectively, disposed therein,



parts in all figures of the drawi ngs. Referring to Figs. 1-5, connector
assenbly 10 preferably conprises® box end 12 and pin end 14, which are 30
, adapted to be slidably engaged and rotationally |ocked, thereby limting
further translational or rotational noti®n between box end 12 and pin end

14 until such tinme as_connector assenbly 10 is unlocked. =~ According to one
preferred ePHRBFntht 291 PFRELARARERSSH, tORYEHdTcalhpreedB83gf body

subst,,antl alig. cym@dwmeh &pdy1d6ebazh ng7 digr@ééiﬁaxbiy gﬁaeiéﬁeneuftbardl y

~faciwg | on tes 26, 27 al

respectlve%VE €%§ehy?ﬂﬁf s °¥‘%h%ﬂ “§ “%r59£ kéﬁges§sto
cy};ndrlcaJdémm§1ﬂ8doinbbdythér déhaiMnHého@f flutes 26,27 Ls desirably
suffigient to admt t n i8s
descrfbed in further g%? €8€ %épfséspéﬂgngff§ SF&%Q&eﬁ k8§ kggis
optional ly $ﬁtﬁ4%@§n§o¢°0@%ctnrré$$¢mblﬂngcmm@c§@Y athenbrgoloozngtemy

ot her tool é&eéiﬁmé@ﬁﬁéeeeaoeaeﬁeflréﬁ atwéipnwr&'eiﬁ Je&éeeban%h%e&ent of
a -broken wire or other downhol e | ure. thread 20 is provid at one

end of box RERken wire °¥a‘31:’|‘?¥a‘?‘éw%‘?‘?]a%hm&“’€% extiaie ghrpad| 2Qeifool s or

st em sect i gffovidéd | 480ohe dndOdE Bx 0dndox2 etisl 12 . preferably extends
substantially the entire | ength of body 16, 5 desirably term nating bel ow
mal e threads 20. Access to cylindrical bore 28 is provided through
rectangul ar channel 22 at the |ower end of body 16 as seen in Figures 2 and
4, as well as through slots 24, 25as previously described. Cylindrical

bore 28 preferably 10 further conprises a plurality of longitudinally
spaced, axially aligned cylindrical channels such as cylindrical



channel s 30, 32, having a di aneter greater than that of cylindrical bore
28. The nunber, size and axi al spacing of C%Pindrical channel s such as
cylindrical channels 30, "15 32 are discusseéd in nore detail belowin

relation to the QQ@%igﬁytéﬁ ies eﬁg§%%ﬁg é? gFfﬁ?ﬁe'Qﬁgﬂg'%Q'stem

- Referring to Figures 3 and 5, urther conpri-ses
| spring 34, sprlngGQMM9§S36 and |l ock plate 38. Spring QUIde 36 preferably -

conpri ses 20 a cyl i ndigyaandsliemy G240 o WoATRRAY 18! paBtbrabys (hans J |

that of spring 34 and s er .42 havin aneter su cient torre
spring 34 behi ndegcmemi@ @!ﬁ hedagd: iy éigﬁ |¢@t34?e| dengkpr efsbedyndisie

i ndri cal 5. o5
Guide 36 15 Srer SFaetk tj;&%fi?‘*‘%“ F"aﬁ'eiz**?%aﬁgigﬁve ﬁf&; 4%,
and t hereafter re:ytlmndrm oxe 128 s @revided throughepecteagu k-pl ate
38 f bl h d-
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pr O\\//vlhdedl tokr elst mz.gurasja/vay'&i 4, @ weldf asl &heodghr sllatsvéﬁ,oZSpratsng gui de
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into bore 28 thr & ar channe préssure
to spring guide %wm@sgﬁw.eéthnglﬂmmhaﬂnsmezgr gnsaggy tbau rl:gas:pmﬁwg

guide 36 to a po'gﬁéﬁth. aneo?ﬁ en@% Ohuib@ls gizezgngig&?ﬁﬁ E%%cﬁﬁﬂé ’;

end of bore 28 an nmpressing s
is inserted int oolﬁoctylmdtrmmmwmemmast cxslnseegaéecqudlsatw.% o
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slot 24 or
: operatlon of connector assembly 10 of the 1nvent10n._'”

Referrlng to Flgures 2, 3 and 5 box end 12 _
preferably’ further comprlses sprlng 34, sprlng gulde 36 _
and lock plate 38. Spring gulde 36 preferably comprlses

20 a. cyllndrzcal stem 40 having a dzameter slightly less o
than that of sprlng 34 and shoulder 42 hav1ng a dlameter .
sufficient to retain sprlng 34 behind sprlng guide 36 o
when spring 34 is compressed 1n51de cyllndrlcal bore 28 .

~of box end 12 as shown in Flgures 3 and 5. Sprlng .

25 gulde 36 is preferably adapted by means of slot 44 to -
receive lock plate 38 and thereafter restrlct relatlve W.J
rotational motion therebetween. '

Lock plate 88 preferably comprlses shank 46 and
ears 48 50, chamfers 51, 53 and beveled edges 52, 54. o

30 Notch 56 between ears 48, 50 is optionally prov1ded to N
restrict sideways sllpplng of plate 38 relatlve to sprlng
gulde 40 when lock plate 38 is 1nserted into slot 44.

' Box end 12 of connector assemhly 10 is preferably
assembled by inserting cylindrical stem 40 of sprlng
35 guide 36 into one end of spring 34. Box end 12 is -
thereafter inverted, and sprlng 34 and spring guzde 36
are dropped, sprlng end first, into bore 28 through



“at an angle, and thereafter rotated to the position shown 10 i n Figures
3-and 5:with - ears 48, 50 extendihg ratlial |y outwardly through slots 24, 25,
respectively. During the insertion of |ock9late 38 into body 16, slot 44

~of spring guide 36 should he aligned parallel tgQ slots 24, 25. 15

According to FeFANGHIAF é%?d'ﬂ'l%rﬁlof Whide; ﬁPQrQ'rﬁ’ilBﬁ, PLEPSUEE t80 of | ock
pl at;éeH I38 will spfiemlé ga.ufdé ca'tsedrﬁt_iandu tci%!tt hasu u&rZ&?aﬂﬁelhahéz haﬁew be
manygy 'y grasp .and-retracte al_Nns e Qrce - sprin e _.maxl num
W At of ook EARGIPBERRNE G 3540 2480308 36 PE 51988& theyepdss t han
the diameter &ff EHabtsl@4,0 2edigarddte thekellogeddefll 68" bof8, 280agdt chi ng on

anot her protrudi ng ,object .or obstruction when cgnnector assenbly 10 is run
into a weld b&H@éiﬁﬁAﬁQH§ﬁ¥tﬁ?@?ﬁﬁ%ﬁ*&ﬁré&réﬁﬂoaﬁne P¢ngiﬁ§eiﬁéeﬁFion, t he
width-of 25 jsisdrtettt intlo Yodiods throught sidti D4SBEi 8BoiUpge 36 and sl ot

68 in nose 60 are all slightly greater than the thickness of | ock Blate 38,
t her eby per ni BEGAPSh Gk &1AEH 3§ LsodesirabdyssopgesubRaBndlirkeoltnose

slots without Rxcasdr §Iute @asaa;cqnfs@aiteaouhéoﬁgasgﬁe 24UBgegi bRbbS
freedom or wobble. Pin’end 14 of connector assenbly 10 preferably further
conprises cyl idtdat ANH®yy ang theregfterorokgsedsbor thenepsibipni shown

cylindriqy stgmMitfireds- @ad3 wikhatazk! ¥asP80cdxtofiding radiserpected in
fixed 35 relation thereto. Accordlng to_the. enbodi nent of connect or
5

assenbly 10 sik¥anily fhrough sloksgris, 2B0dyesBepkivetynl yDuEHPY; SRe
cylindrical bgnaertdd\dfdock %ﬁaft@rr@beihhbeaea¥_72_s§td§péed4_aoofecei ve and
engage male threads frgmthe pin end of a,conventiopal_ wreline tool or
stem sect i on. SPEIQY @N1dss 3§ shouds Pecahisned BapasieletBngate flat side
syrfaces 74, Eotedectisvel y, and 5  opposed arcuate |obes 76, 80,
respectively. According t0 . ~
.15 _ According to a preferred embodiment of the
invention, ears 48, 50 of lock plate 38 will extend
‘sufficiently through slots 24, 25 that they can be
manually grasped and_retracted against the force of
spring 34. The maximum width of lock plate 38 between
20 ears 48 and 50 is preferably less than the diameter of .
body 16 to reduce the likelihood of ears 48, 50 catching
on another protruding objeét or obstruction when
connector assemﬁly 10 is run into a well bore. According
| to a.preferred embodiment of the invention, the width of
25 slots 24,'25 of body 16, slot 44 in spring guide 36 and
o slot 68 in nose 60 are all slightly greater than the
thickness of lock plate 38, thereby permitting the
insertion of lock plate 38 through and into those slots
without excessive extra space that could cause
30 undesirable freedom or wobble.
Pin end 14 of connector assembly 10 preferably
further comprises cylindrical body 58 and nose 60. _
Nose 60 further comprises cylindricél stem sections 62
having axially-spaced lugs 64, 66 connected. in fixed
35 relation thereto. According to the embodiment of
| connector assembly 10 shown in Figures 1 through S5,
body 58 preferably comprises cylindrical bores 70 having



a preferred enbodi nent of the invention, side surfaces 74, 78 of |ugs 64,
.66, respectively are substantially tangent to*the outside surface of stem :
sections 62. The axial jspacing between lugs 64, 66 is 10 ~ preferably the, »
sane as the axi al spaC|ng of cyllndrlcal channel s 30, 32 of box end 12, anpd -

the radius of afgmatie Eﬁb@&d§67273degeéﬂe£6r?@&dlﬁé|iﬁﬂ'dng &§6 hape t he
radi us of cylindrical channe%ﬁﬁ30 32 Qf: box-end 12 Flft surfaces 74 7§ _

of lugs 64, 66 kPpEepAs: &reB yheaPin epd of a gepventl AiretiBastonl of M

lugs 64, 66 arecpr gtemabertibhght Lugkess, t@GgfréﬁeﬂaBPFS¢6ﬁ§rQ§ef@ﬁﬁ@@ﬂ&
channel .22 of box end 12 gf -t.he |nvent|on in the g ernos '

cylindrical stefloBIRtEnLEAL; §1ﬁFo§PHgﬁc?5r7%ngéﬁen€ﬁ?PﬁthV nkan

| ock plate 38 WBﬁPoeeanaﬁhﬁat30lobe§swaplao}Orespéeﬁfedl . Sl BkcbBdisg to
desirably parallel tq flat  side surfaces 74 gs 66. The use and

oper ati on of coﬁnB€FSFr§§§eﬁBP9 ipept ?ﬁethﬂvbﬂY?Bﬁl? f%%@ﬂer described.

. and expl ai ned 'aukihéhsoa4t07ﬁletrsﬁg§ 69} o5} §e§§eé€§vélfmé£85 . To 25
- ‘engage box end 12 and gln énd 14 of conneCt or assenbl y .10 of the invention,

pin end 14 is fsubstas agi&w|§aagegﬁe§°m$bﬁ evt$h%¢|%%Efe@$e°§855¢mbox end-
12 opposite reCEé&gibﬁe Gbannﬁhe28x1aih§psei 'B@e&eaﬁlp@gsnéqofsalﬂsend 14

rel ative .t e- box 12 is desirably such’ that™30 . . 66,0f pin_end
14 are al i 3Red RFFﬁeFéBﬂln§BFaFaEﬁaﬁﬁth2Za%%a%o§9%ﬁ6“32°f V%EhnﬂF%ﬁﬂkd in

this manner, ”OéﬁaﬁQeQE Qb“ sﬁdo£4bb§ bhgeis flandi Bhé Yradigsbex &peudie
until body 58 of gln end but s bodgél6 of . hox. end: 12. . \Whenever bogdy 58
e

of pin end 14 ah B§d95167§f1§oRrSﬁﬂr 185511%P51Yn1%%ﬁt95?9nﬁhﬁnﬁaﬁbﬁ§t|ng

relation, lugs g¢, c§§1aa9193§l&ahhﬁeablgoﬁdamﬂéb Bukiéfdi g2l cbnaaels 30, e
32. Because the nmmjor axis of rectangu ar channel - 22 is desi abI%%
X ends

per pendi cul ar téuFﬁéCPEd?éb 48i 9T GRS hg €9 rBEGHPEREREADLY E§r6¥1
12, -and be@éuseaﬁaOthESovaraﬂiedﬁﬁehsxsﬁ§I6ebiug§asﬂlIet é§e|yﬁéféﬂab§§

sl ot 68, sllghtly less than the dlmenslons of rectangular
channel 22 of box end 12 of the 1nvent10n._ Slot 68 in
the uppermost cyllndrlcal stem sectlon 62 1s prov1ded for '
engagement with" shank i6 of lock plate 38 when connector :
20 assembly 10 is locked. Slot 68 is deslrably parallel to
' flat 51de surfaces 74, 78 of lugs 64, 66. ' ,

N The use and operatlon of connector assembly 10 of
the 1nventlon 1s further descrlbed and explazned in
'relat1on to Flgures 3 through 5 of the drawxngs.' To

25 engage box end 12 and pin end 14 of ‘connector assembly 10
 of the inventlon, p1n end 14 1s first co-axlally allgned
w1th cyllndrlcal bore 28 of box end 12 oppos1te '
| rectangular channel 22 The rotatlonal allgnment of p1n
end 14 relatlve to box end 12 is desirably such that
30 lugs 64, 66 of pln end 14 are alxgned with rectangular
channel 22 of box end 12. When allgned in this manner,
nose 60 of p1n end 14 1s 1nserted axlally 1nto box end 12
until body 58 of p1n end 14 abuts body 16 of box end 12.
Whenever body 58 of pin end 14 and body 16 of box end 12
'35 are in contacting and abuttlng relatlon, 1ugs 64, 66 are
' deslrably allgned wlth cyllndrlcal channels 30, 32.-“ . E -
'Because the major axis of rectangular channel 22 is '

o,

N



i's perpendicular to the major transverse di nension of 5 shank 46 of |ock
plate 38 when pin end 14 is first’inserted into box end 12 of connector
rassepbly 12. Because of, t he perpendi cul-ar iriel ati onshi p between shank 46 and
- slot 68, shank 46 is forced upward, conpressing spring 34. According to a
preferred 10 edbsﬂtabny pérp émdiéwreﬁiuu1thuh@aﬂial aujjs éxtendinge

I d h. dri I d i
pin“epd 14 into EBROUAR THSEELTE: a8 o el ebe’ At ehacBHrRisB o2 et b
upmﬁ?ddt24a p0|nlnnaasetbe ispdes1sah%¥;ﬁatalail tb lugs 64,(0A6¢c sbest &9 of
In en I n { t t
5)6 of box enz IlzserPgﬁBEHé#‘ﬁ%%% ii% %1?36..%3%9&?%?2:;/89%% g?gﬁﬁﬁé‘ﬁ?%?e?g? |>/ve
to the othersin shahkr46@i ofclock. plats Yo mkenopinaepdsifiugs 61rs6 to

otate 10 a posi t88rkaa"hel LRE! End ™ 0P RonrlchBE SRR PTSL 00 |5

per pendi cul ar to € maj or mensi on of rectangu channel 22.
Si mul t aneousl y mBehanae ofathgrperpendiculgs @elataonnhcplbqﬁweeal channel s

30, 32, slot 68 gggnﬂsgsGQnaSsmeua@t d Q%ra"%reaagagﬁakawh the

major transverse I mensi on_of shan ermt 24 to force
shank 46 downwar gompressing springni4. sHhaqe §°eﬁg§§€§e§Fe@ 68, ears

48, 50 extepgi nge{,ﬂsamané'?kstﬁé 135eﬂﬁé?Pd¥th§:eQEeriig§nd4%Zséeﬁi-é' ct

further rotational notion o I n._end rel‘ative to box end 12 until such
30 time as Iocﬂlbgaﬁé BBthscﬁbbﬂﬂr¥?R¥eﬁﬂﬁﬂ?eLﬁ §8ngaﬁlﬁﬂréﬁﬁnk“§6rF%Bﬂ1

sl ot 68. Once |OBQSn8§e 80 of Biﬂ énd 14 FD ruaxareaa hiponehbe pasi 5006¢
shown in Figure 5 to the position shown in Figure t he su ort sugéaces

82, 84 of arcuat 8085 PlpEged87¥iliobeiongad "aﬁé tPe?pEBP ef§ary

du;posed opp03|teopnaglaloﬁgonh¢e25.75 77 of cylindrical channels 30, 32.

Vihen Connecagr assenbl&nég ugse 6& of pin end 14 is inserted sufficiently

| that body 58 of pin end 14 abuts body 16 of box end 12,
either pin end 14 or box. end 12 is rotated 90° relative
to the other in either direction. Th1s rotation causes
lugs 64, 66 to rotate to a p051t10n in which their major

20 . transverse dimension is perpendicular to the ma)or
transverse dimension of rectangular channel 22.
Simultaneously with the realignment of';ugs 64, 66 in_
cylindrical channels 30, 32, slot 68 in nose 60 is

_ "brought into parallel alignmenf with the major transverse

25 dimension of shank 46, permitting spring 24 to force
shank 46 downward into slot 68. OnEe shank 46 has
engaged slot 68, ears 48, 50 extending through slots 24,
25 in body 16 of box end_lz.restrict further rotational
motion of pin end 14 relative. to box end 12 until such

30 time as lock plate 38 is again retracted,_disengaging
shank 46 from slot 68. | )

Once lobes 76, 80 of p1n end 14 are rotated from
the position shown in Figure 5 to the posltxon shown in
'Figure 3, the support surfaces 82, 84 of arcuate

35 lobes 76, 80 of lugs 64, 66, respectively, are disposed
opposite annular shoulders 75, 77 of cylindrical
channels 30, 32. When connector assembly 10 is



thereafter subjected to tensile |oading, the cunulative area of contact

bet ween support surfaces 82,84 and the dpposeéd arcuate sections of annul ar
shoul ders 75, 77 determine the shear. area available to wthstand the 5
tensile force. According to a preferred erimodi ment of the invention, the,
shear area between |ugs.64, 66 and annul ar -shoul ders 75, 77 is greater t han
the shear area in a conventional threaded connection in a wireline tool
strihg. 10. : thereafteevsu!bjed:eedot@gmmmmﬂmnigqnthlet cumhLlaluelve T4

' nt to tho k ‘
Dot ngs bet vechErRRECebREde kbveld dlRAY fuladdd®ad, "1t 3’1’8”
bet ween cyl i ndroppbsedann@hat@OseGmmstoibamm-i@;alsam!dd\mrshgﬁandﬁ he 15 °
expect ed shear- %8{8 1ﬂ£dtﬁ¥9é f§%4¥E|q§p§1Eﬂ§E Iead

topremature fai ure urrng pr.o onge use the prere
enbodi nent $f cbensrlerforeenbll}coordmcm\mmreﬁegmedsembsdumemzoi two

‘1 ongi tudinally C g S p ent to

t hose of ordi na?ﬁgsgﬁ%gegéﬁheéggts?% ‘f’\%éhe nu ?'qg&Ckl of 6%ugglhon the -

pin end and theannulerpshqul@enonb'ér L' xg/lgmuemltha@cé:bee ?nenrt axepox end

can vary from off dPe Bﬂw(éﬂﬁ?o esaw@eéorﬁ&&tfo% gff QCWitRinel Fobid
ckness 0 l'ugs,

only by the thi t ength of .the connector
assenbl y, and t&Er&@Eeuf act uring expense In order to release and di sconnect

]Ehe p:j n anglg 30;; ends Qﬁncﬂgﬁeﬁtfehés oin e t ra%a%&oréola:r eug%su)eably

orced upwar y -appl yi irec nual, T erce I

t her eby conpres%PHﬁggéFlaﬁ hose af n° qQEﬁlﬁyii %PFﬁngﬁlng
shank 46 from eagneRgeohs Vot Faﬁd%pawmjs Betwdth 14)gs @a5e stmanlﬂ 4heof | ock~
plate 38 is clear- of,s her%’? d12 or%m end 14-i.s aln -

|
rotated [err] r%?%??\‘létg‘é ‘?H&eﬁ? 0S| SRaGing s bekwaes), ¥4 dﬂ'

arcuat e | obes 76haffeds Bugsai4mu§6 beé tadeqrate i arithistaned tha i n the

lover end- O; box eecteLg sheare' nfclagggs 6é‘x’:d 6a6voa{1dj steé:etsasn% n%entrat:.ons

that mlght lead to premature faxlure durlng prolonged

use. Although the preferred emhodiment of connector
_assembly 10 as shown in Figures 1-5 utzllzes two
. longxtudlnally spaced lock1ng lugs, it w1ll be s1m11arly
20' .apparent to those of ordlnary skxll in the art that.the_
| ‘number of. locklng lugs on the p1n end and the _
correspondxng ‘number of cyllndrlcal recesses in the box
end can vary from one up to some greater number that is
| effect;vely llmlted only by the thlckness ‘of the lugs, >
25 the length of the connector assembly, and the o \‘f
'manufacturlng expense. o ' N
In order to release and dlsconnect the p1n and box -
ends of connector assembly- 10, ears 48 50 are de51rably
_forced upward by applylng dlrect manual force to
30 chamfers 51, 53, thereby compress1ng sprlng 34 w1th1n
dcyllndrxcal bore 28 and thhdrawlng shank 46 from
engagement w1th slot 68 of p1n end 14. Once ‘shank 46 of_
lock plate 38 1s clear of slot 68, elther box end 12 or
pin end 14 is again rotated 90' relatlve to the other in
35 exther d1rection to reallgn arcuate lobes 76, 80 of
| lugs 64, 66 w1th rectangular channel 22 in the lower end
of box end 12. When lugs 64, 66 and rectangular



13 channel 22 are thus allgned pin end 14 and box end. 12 can be easily
separated by sliding themapart axially. Wen spring QUIde 36, lock plate
38, nose ‘60 and body 16 are constructed di scl osed herein, the 5

uni ntentional application of force to either of ears 48,50, but not the

si nmul taneouscaaﬁhbqatzzo@,_@‘ 14 h wi | |
cause shank 46 to hi.nd ai r?stffsccglliné‘lrélaéaipi?ore Zéup\g?il t he}{b ?} om ofcaﬂ ot
68, (bereby - BFeﬁ?ﬁﬁﬁﬁggéi ofLiddinge the apastts @xiaddydi st ance 10

upward that it can be mhmwme.ahgf lgwmal 315 68_ockS té glgt ua{ds@g@j HHa
occur, for e ar.s agged an
obstruction ﬁé a# %&rggig Sgs etely

di sengfge fruniykentﬁsnaﬂlepplanamﬁwardEyfdrcectedeﬁmhee iof- ea&&luangmusgy
applied 15 t a t an
mffhdramn frg#FcﬁP?n |C%Fig%anngpsg gigikgﬁiﬁgﬁ ﬁgngggggi h?% gad&d from
sl ot 68, thetnﬁlH?Uﬁrﬂoﬁare§§éppcuiléncans905b5n3046n¢osbdedoaghaustp|ate

38 of conneCESniﬁasgaahybéQeCQBnath%Héebgh%oﬂ'Bfa§i8Q°§ﬁe“%ﬁeQE gonnect or
assenbly 10 I sconnect e use o connect or

nti onal
assenbly 10 Pﬁege%FﬁgplﬁEan Ao frPmgredrpGting: agsvéfisdentndistancen t o
Fi gs. 18a andupwarBethati 4¢ tanFbe. dﬁeengagedsaebﬂtsﬂatlsssussa&ﬁeg from

I 88 i ng 86 dIS sed,i.n wel | bore.
Stem sect | on b8 REEREBCEUR, D08 eRaRBER” 1 ¥/ oBaCos thenRecEor
assenbly 92 48, 80sercrhdenspdiy snaggeétannobstfugtiom 5n tRef welilnpore.Fi g.
6b, the | owepegddsef saaakemsSﬁmoaﬁ%%ﬁpseegfg 8sbfighlie YBBR! <7Ae o

100 b nect or assenbly IS ana ous nnec
gg;anly 1% grlefig PRVERVREALY dirpciedyforge igwsimuitapeonsivapppifiedars

100 i 35connetbedats 48e50paﬁd Bédaﬁéeanﬁ§9664§66nhéﬁﬁbtoﬂelgétﬁfeaoaﬁaﬁtOr
wreliny toorsoutifel hebnchytRafical FhodneTa' 40, 52" Liih ceblrkaedersry
of the invendisengagedofmomnglot 68, the unintentional application of :
force to one side of lock plate 38 of connector assembly 10
cannot cause the pin and box ends of connector assembly 10
20 to be unintentionally disconnected.:
o The use of connector assembly 10 in a wireline
tool string is further'described in relation to Figs. 6a
and 6b. Referring to Fig. 6a, rope socket 90 is suspended
from wireline 88 within production tubing 86 disposed in a
25 well bore. Stem section 94 is connected to rope socket 90
_ _ . by means of connector assembly 92 as described above in
et ._ relation to Figs. 1-5. Referring to Fig. '6b, the lower end
' of a stem section 96 is cenneCted to the upper end of jars
100 by connector assembly 98-that.is analogous to connector
30 assembly 10 of the invention. Similariy, the lower end of
' mechanical jars 100_is_connected to the upper end of
another stem section'104'by'connector assembly 102.
| A preferred method and apparatus for retrofitting
exiSting'wireline tools and stem sections to utilize the
35 . connector assembly of the invention is shown and



14 described in relation to Figures 7 and 8. Referring to those figures,
mal e threads 110 on box end 108 of a connector assenbly as discl osed herein
are threaded into engagement with the downwgydl y extending box.-end 106 of a
5. wireline tdol or stemsection. Hole 112" is thereafter drilled radially
t hrough the thra@@arxhaaumuln!latmuh|ﬂd1F1§ﬁres nandt ed teere&&ﬁnqttany

further relativ otat ane nt_. bet Ie an threads

Anot her enbodi ﬁﬂﬁ?q%§ﬂamﬁ tﬁEenglgﬁ f& eng &% 5 forn1|£f

Fi gu ][ e 9 Whgr ei Ia:hoﬁineomctas]sembl@ ?‘s amglobeaehmhnaasermhreba%dbq?glo ”F

manuf actured wit in en a en e copnector, asse

the invention d| q" é‘d%&r{?’& XOF"teﬂaéﬁ‘gf gﬁ?‘l 8496 ofhas

naﬂner stlels lsewr@nhhfi tsbmd (7 o IEtem dwewibn.anuoleouenuemth)elre@mbedl to -

other simlarly ct ure ol.s and.s in a wreline too .

string. As depléﬁgyiéa &g ﬁh gPavFBBBe&&PQEEnFnﬁ n end

+ 118 of stem seclyign 1h¥%6 'fs)rms%q-uea Q) t’de%ttﬁ.&tsh Emﬁfaﬂ:he& ttlativiehe event.
‘of a downhol e- 2 failure.. Figure 10 depicts. anofher pre err-ed enmbodi nent

of the |nventloﬁoﬂﬁ§ﬁﬂﬂﬁlnmﬂqﬁm§nﬁb§F§V5FB ﬁh&vﬂé@& an tﬁémB&Fst§€e§§ﬁﬁaces
of the pin and box e”Q%d&xéﬂ"%uﬁiﬂﬂx%htc%”thoﬁn@§§ﬁﬁ.’8hy iEoaepdiceed 1h"g

when the pin and box 25 ends . gre.i.n a preferred predetermned. relative
rotational 18 i gFimplifies foxay an Fionzg BovheseincstemcFRsEApn, ldsppE a

indiciais to nmyjlreligfes teoll faeseamﬁydaa%ub&éﬁeaaﬁﬁfaetbrbaewam #aR box

ends at desired [ ocations. “Referring to. Flghre 10, .connect or- asseibl 124

30 conprises 682 248 eng bex end dr9 ofs! eB&?"BﬁGtPQGaEPSPPPXbPF

conprises a fir vl G@.s%%@éda&‘t appesitd. endl tAerbba! awaen131A TPin -
end 128 |ikew se % ef erably risesa first flat area_130B and a second, \J

smal ler flat ar&a ISEBtedFHﬂ: ?aEQGR'a539535BCt&HG AR&t canckhe
' 15 quxckly and convenlently coupled to other sxmxlarly

- manufactured tools and stem sect;ons_zn”a“w1re11ne tool
-_string.' As'depicted'in Figure 9, fishneck 122. is
.provzded adjacent pln end 1as. of stem section 116 for use .
in retr;ev1ng stem section 116. 1n the event of a downhole;
20 *fallure. ' ' ' .
; ' Figure 10 depxcts another preferred embodiment of
- the invention wherein v1s1ble means are prov1ded on the
' outs1de surfaces of the pin ‘and box ends of the subject “_;
' connector assemhly for determlnxng when the pin and box o
25 :sends are 1n a preferred predeterm1ned relatlve rotatlonal o
| . allgnment One preferred way to provzde externally Nt
vislble indlcxa is- to mill flats on the. outsxde surfaces
of both the pzn and box . ends at deslred 1ocatlons.
o _ Referrxng to Fzgure 10, connector assembly 124
30 -,compr1ses box end 126 and pln end 128. _Box end 126
L preferably compr:ses a flrst flat area 130A and a second
_:smaller flat area 131A. Pxn end 128 llkewlse preferably
comprises a first flat area 1308 and.a second smaller _
flat area 1318. Flat areas 1302 and 130B, and flat areas
35 131A and 1313, are preferably located ‘adjacent to the |
edges of box end 126 and pin end 128, respectively, so
that they are oppositely dlsposed across abutment line



"35 " 131A and 131B, are preferably Iocated adj acent to the edges of box end
126 and- pin end 128, respectivelly, so that they are oppositely di sposed
-acrQss abutnent [ine 15 132 between boxsend 126 and pin end 128 whenever
‘the box and pin ends of connect or assenbly 124 are fully engaged and

| ocked. Flat ameasbéit&éeanaoi:%ﬂdamzspaﬁ&epmldndlmsaebriwéi €Wwarkoxr ound
. the lower edge_of, bgx en

at areas 3OB nd 13 are preferably
di spgsed [err]3BBaPEN FBaﬁ 2h8°ﬂﬁﬁ€#°€d@%sﬁﬁb %gdWr%f *iiy ?@%g Thi s
[er rT pr ef errednapaecltgdcor FRapoagdeagol3or Qﬂ@ Dimedvélmﬁefﬁ'ﬁl n bet ween
box end 126 ana in e § required tg %h nﬁo |sen a pin
ond box 10 cAsSpasen: abéoabRsL aEeh S50 oA B S H 5
Flh gurez 1 Shr?)!r;lht5areﬂl§t lnnoglha?dt 131sBhagei l?r&gtuma;lcaxspodsé?d lggier st ood
that identical |ar an | ats age prefera | SpOSE apart
from t hose shoftR2 § Pﬁ&t’ﬂé"ﬁ! e HgPer ‘5\??? eﬂi‘%glfél‘? ‘?/£ ei’?‘ioiﬁ%'!ot her
side of 15 cmmgcboﬁ ps&eatkédleﬁacmgrcéﬁ@espéﬁdgwatw 9g° Rsgure 10,
whenever pin end 1%& Eg Bgeéﬂed Into bo en 126, Ilanﬁgrea 131A is
centered opposFedakiye 5953 eppPeEyeen rex iand PR e c42%d and
rotated [err] i-eghﬂﬁehoebeﬂuiﬂy eﬂe héi 6h, d:iééﬁgaigfeatﬂéi xbes:riumlso:al i gned
with flat area 130A, and f re 1&& lgned, wth flat, area
131B. As ¥Pscu®BEd aFoPEeYionsly; described AR se@]c%‘!ﬁfbﬁ"!s relption Lo

ocking is [urPigaresiicehecug She NDURSRN St oals e tin thryles tro) Of
el ongate slot 16 di sassenb e ear 162

ng a | y,. onc
has been ret raéFeElsaBBﬁﬁ'éft?ﬂ@ EB?Fn %‘i"'a’sg% ﬁﬂ?ﬁ%cﬁ?‘ %126 AR 126

-and pin end 12§réf€rﬂ5£ ndispesed 1809 ]apLte!lfrem Ehesw sHdierso WHdt f| at

acea 131A of box end I h.cent red 0 te flat area 130B of pin
ond 30 - 198, Sl indfcia tuiRT he SRELEY STEHS o iiek Sidermen: |

unti | plnlsnd &38néEtor! aysenbligr aaw. fronlbox
With the configuration of Flgure 10, whenever pin

end 128 is being inserted into box end 126, flat area
131A is centered opposite flat area 130B. Once pin end
128 is fully inserted and rotated 90° to the locked

20 position, flat area 130B becomes aligned with flat area
130A, and flat area 131A becomes aligned with flat area
131B. As discussed above in relation to Figures 1
through 5, complete locking is further indicated by the

. movement of ear 162 to the bottom of elongate slot 164.

25 | For unlocking and disassembly, once ear 162 has
been retracted against the spring bias within box end
126, box end 126 and pin end 128 are again rotated 900
relative to each other, until flat area 131A of box end
126 is again centered opposite flat area 130B of pin end

30 128. Flat areas 131A and 13OB'are maintained in this
alignment until pin end 128 is fully-withdrawn from box
end 126.

Although large and small -flats are depicted in

Figure 10 as the indicia by which the relative rotational

35 positions of box end 126 and pin end 128 are determined,
it will be understobd and appreciated upon reading this
disclosure that other indicia can be similarly used.



end 126. Al though large and small-flats are depicted in Figure 10 as the
i ndi¢ia by which the relative rotational.35 ‘positions of box end 126 .and

pin end 128 are deternined, it wll be underi& ood and appreciated upon
* reading this di'scl osure that other indicia_can be sinjlarly used Thus
for exanple, box TS L260RRXIPPLRN DS ceRd GHRE ARG E)b“sﬂﬁeﬁz%rmtﬁﬂ%r%%

marked to achi evepd hgcore® éﬁruﬁneﬁaisem&a% adth k&Y Sehe Oshie 2 Singl e

set  of .opposed indicia, mght be u to nmark the pro fer 5 al i'gnnent for

i nsertion or withEnpGEionak capak 4-1313 upeikenispneeniyra (finglecset of he ™
pin end with the Spaﬁégé&elﬁdi’éia’rmféﬁt%tﬁﬁ‘ed)oxt@%ﬂ@ ¢Réli sAdSe£ Ot at i on
P

to the fully | ocke osition. Figure 1l depi ct's another preferred
enbodi nent 0f510 almm%ﬁ%mm%wm wihdrawahg vm#%naelmaner@on

constructed.in sug e qg@é hewa i
spaci‘%hé iﬂéﬁeoﬁ 3€Ih140 are- aX| all éloxligate

restricted until aX| l'ocking l'u gned -
with radially-di sﬁ)&"écpéma@nc%rm% tqmdxee%cm%tyomto htke been

di scovered 15 t A xt\/rm onnect or assenblies are used in the
field,if means are n ro%%%orf?fr?eventl ng the first set of axially -
spaced | ocking |ugs fr qw:etlhgﬂem@tsr@q#he: preterred irrbrdinent cof
during inserigon thsvméngiaﬂ%mm%*% 154 J‘édepi!?té’ﬂd geiyeen

t he box 20 and pin ends during Insertion can- I npe conpl et e -] ocki ng.

Thus, if |ocking ¢enpipected nbn PRel SPARREY (At oretakive Eetakheon dpetween

gg?gpgl I’é:ghl Inzg ann el?ar C anneﬁ% ‘ﬂﬁiéjr'g pre en#ﬁ?%%%ﬁam%]e%ﬁr
assenbly from beikp faxe yaxiable Abign ¢%dk-bé‘l wadialliy dispesed aapnwlarend .
P S0 Dt ¢ o AL b fappee i) 16 A pln lucyibride
15 that when quxck—lock connector assemblles are used in the _
field, if means. are not.prov1ded for preventlng the first
 set of axially spaced locking 1ugs from rotatlng into the
fxrst annular channel passed dur1ng 1nsertlon, even a
_ slxght unzntentlonal relative rotatlon between the box
20 and pin ‘ends dur;ng 1nsertlon can 1mpede complete

. lock;ng. Thus, if locklng lug 138 is not prevented from
‘rotating into annular channel 144, it may become
unintentionally engaged ln_annular channelgl44-béfore

. reaching annular channel_l42;fthereby;preyenting the

25 connector assembly from,being'fully'engaged and locked - ..
until the hox end and pin end are agaln rotated to a -
position Where locklng lug 138 can pass through the

‘radial restriction presented by sxdewall sectlons iss6,

| 157. | |
30 Accordlng to the embodlment shown 1n Flgure 11,

- this feature of the 1nventlon is achleved by making the :
dlstance between axlally spaced 1ugs 138, 140 less than
the axlal length of sidewall sections 150, 158 of box end
.134., With this configuration, whenever pin end 136 is

- .35  inserted 1nto hox,end 134, lug 138 cannot be rotated into
annular channel 144 because lug 140 will contact and be

.blocked.by.s;dewall sectlons_lio, 158._ Use of the



30 According to the enbodi nrent shown in Figure 11, this feature of
the invention is achi eved by naki ng. t he di stance between axi ally spaced

| ugs 138; 140 less than the axiallength of sidewall sections 150, 158 of
box end 134. Wth this-configuration, whehkver pin end 136 is 35
inserted into box eng 134,, 1ug, 138 cannot be rotated into annular channel

144 pecause |ug aonf iguration depisted dnpFiguen b} ReHRIET | 1ugstiihs W4,

158,,_, Use of theand ammend¥ Iaﬁrzﬁrém 149D §hgd fesﬁéaeweﬂ% p@é”ﬂ:é Szddis
138, 140 and annu] ar channels 142, 144, respectrve e_made wth the

sane axial and rviel i hﬁrﬁﬁﬂﬁrﬁ%ﬂall@nﬁsréﬁ&éls@b@ﬁ"55605ver1 tk&t a sinilar
functional benefidgerstdc) %m:ev%ﬂaleyangkhf afhfuﬁét?&nﬁ Sﬂﬂiﬁt

di mension of lug 138 greater t han t corresp on axia
di mensi on of5 anrkambe ReHaved Py mkrlmt ﬁbecéﬁhél:t@? wadiab| Jingngien

i nvention is de?ﬂ bltu;gg the Yreatier khah' %ﬁ@%@f‘r@é%&@& 055:5!%'% "bv\xﬂ.t Wf‘acﬁﬁl

box end di spose

I n end when enga
apparent that tr@mnﬁm Qigmlﬂs' ehanpe g‘Ml-arI y utilized in the
reverse configuration ﬂﬂﬁl@%ﬂ&@onﬁe!&%%r&&%féﬁcgnéf% s dhedd s of

t he connector assenbl t he 1 nvent égrent 15 to those
of ordinary skr Ideﬁqut‘?%i dereipoin d4gi ngefersedi eeientation iith the

ntended 1y Uiief GRe dlopdid YRV EHeDBTh  Shd ehoh! shdigdd o oadest

interpretation of the claims to which the inventor”is legally
entitled. 18 locked, it will be pppRrest that thessubjech WS

2;,53”“" y suitabla Y EiRi1Ar19"MEL124qCLANERE Sr&lefsdi dohE fFut Ao li'd NO.
St desired. Other alterations and modifications of the

connector assembly of the invention will become apparent
15 to those of ordinary skill in the art upon reading this
" disclosure, and it is intended that the scope of the

invention be limited only by the broadest interpfetation

of. the appended clalms to which the 1nventor is legally

entitled.

Sopet



connector assenbly conprising a box end haV|ng an_axLaL_bgLe——a—p+n~end
adapted to be inserted a predeterm ned di St ancé |nt and,

" thereafter |ocked by rotating the pin-end relative “lﬂﬁﬂa’ gﬂﬂiumpm ng-

~ biased means di sposed in said box end for re atlon pin end

. relative to said box end, and. manual |y opera | e means for rotationally :

unl ocki ng said m¢L§¥ggiron1sa|d box ‘end, said axial bore further

conprising a plurattty of axial |y spaced, radially extending annular -'; :
channel s; said pin end kurt%@fﬁlﬂﬁﬁqrélarﬁe&béwuﬁ&%?wef faxi upeyiBpaced M

l'ugs; said axial é&fr?eéﬂﬁé‘%léi&&ﬂifé VNG @I ihe tBBQVg’EHﬂg agy¥id .

substantial rotation:of sald pin.end relative to: said box end during

i nsertion of seucFQﬂﬂPQ#RF|QﬁS?mhiIiQREPnaﬁéﬂgnﬁlP°§aFHdphﬁVéﬂE AB Fﬁéélted
sald_predeter m Nqgbed Sty éa%oend Bgeiééé axbrééhxtapaszﬁéd' ugs
are aligned with sai d- ax y space annul ar: anne connect or

assenbly of clai rdllsﬁ.ﬂmmalJmts?a|te!\%>§@a1b&°§eoﬁn§atbe§§§’(f§ﬂ§ beﬁbﬁﬂsbx ,

. sidewal | section [ a1l t QN 8id _ Lo said
~axial bore that ;";dgé\jd ; £ rﬁgfa é%%ﬁ%ﬁao 835’?% ﬁl n gﬂ ?gtﬂll eto -

sai d box end. durumseﬂsmam dmpqsebum Srild| yxssadeaoruggtateoaalwl y
aligned with sai Ye G, n 8% &pane

assenbly of clai %‘%}Qv%e‘# esla;lw:e ‘ax| a tgsa?:gﬁgeebetsﬁggngsgl d amgf‘?y spaced .
lugs is | ess thamanvwaldy dparakke reansferscatasirnadlyi valockingsaid
connect or assenb&yuggr;cal%&n{ grai@q,d,n et;,annectl ng .-elements of a wireline

" tool string, sai 19 'connect or assenbl y conEr|S|n a.

' box end having an aX|eﬂSQkQ(?xkﬁkJbPRﬁuf*ﬁE&BFe§°ﬂﬁrbélpﬁsérPéﬂra ity o —

predeterm ned axlally Spaced radxal y extendlng annular channels; N

_ sa1d p1n end furgher comprzslng a pluralzty of
| ax1a11y spaced lugs. o ' ' '
sa1d ax1a1 bore further comprlslng means- for
preventlng any substantlal rotatlon of said pin end
relatlve to sa1d box end durlng insertion of said pin end
into said box end until said pin end is inserted said
predetermined'distance'into,seid box end and said axially
-spaced lugs are aligned with said axially spacéd annular -

channel.

2. The connector assembly'of claim 1 wherein said"
axlal bore of said box end comprises sidewall sections = ‘w
_ad]acent the point of insertion of sald pin end into sald”
axial bore that prevent substantlal rotatlon of said pin
end relative to Saidjbox'end during insertion until said
axially spaced lugs are axially aligned with said axiaily
spaced annular channels.

3. The connector assembly of claim 2 wherein the
axial distance between said axially spaced lugs is less -
than the axial length of said sidewall sections.

4. A connector assembly suitable for use in
connectlng elements of a w1re11ne tool string, saxd



di stance into the axial bore and thereafter |ocked rotating the pin end
relative to the box end, spring- biased means di s’mﬂ j’lulwﬁmlumt end for
rot at konal’ly | ocki ng sai d pin end rel ative to sai nual | y
oper able means for rotatlonally unl ocki ng sdli p|n end from sai d box end,

sai'd pin end and ﬁe e ezsreggsérhs&%r%m& | 30 Ryt ssaakL.héé;Sah' sygsims

for determning t ative rotatlonal 03| I on bet ween sali I'n end and
sai d "pgx end whenkeote, sai pipiendadanted ﬂhebstlpaﬁrtaﬂI9 pnségteumineé sai d

box end. 5. The Cg? 0e55H08 PSS BlY Bl FoPe 8 eEﬁbEeﬁ?SQr ﬂséﬂgd
el at et

determning the r Lve rotatlonau“f05|t|on ween sal I n an ends
conprises flats drepating othe fpin wnd wedakdyeecfos the. box endnespmn'a'ssenbl y

sutanie for Use biaEaaGElAttiaN oIS 338 BES! pASbP rutielbRaLEPOl

strings, said connector assenb risin prn an
ends; said pin enuocbmmgusaxg;pmnegnq/ngga&euelagssaudpbeu endbeandserted

e A SRS A et tha 9

channels within 0 engage annu ers w h|n sald
box end to therebyihiend fxnursaldeﬁaﬂnemd,aX|al nmovenent- between said pin

end and sai d pbox_end; aséi&"?i‘i-?réfd ?&ﬁt Eapggg ba g"{"%&@é%?ﬁ%ﬁp‘g' ng

face of said pin end; a Sprimg-bias I Spose
box end adapt ed t@ctdlrmbhy wigjihje maast fansdetsemsnmnm thearelativend

upon rotation of gtk i Plibd s L8 i80818"dna 026 4804 (B0 end

a
i nsertion of said prn en box en§ to thereb imt furth
relative rotati omemldammmdsamam heast pautiallyypbmserted imto|

M;&JS * 20 said’ box end.
5. The connector assembly of claim ¢ wherein said.
means for determining the relative rotational position
between said pin and box ends comprises flats disposed on
- said pin and box ends.

6. A connector assembly suitable for use in
connecting tools and stem sections in wireline tool
strings, said connecter assembly comprising coaxially
aligned pin and box ends;

. said pin end comprising axially spaced lugs adapted
to be inserted into said box ‘end and thereafter rotated
into axially spaced annular channels wighin'saia box end
so as to engage annular shoulders within said box end to
thereby limit further relative axial movement between '

said pin end and said box end; |
| a transverse slot disposed in a forwardly extending
face of said pin end; |
- a sprlng-blasedﬁlocklng plate d1sposed within ‘said
box end adapted to slidably engage said transverse slot:
in said pin end upon rotation of said pin end relative to
said box ‘end following full insertion of said pin end
 into said box end to thereby limit further relative
rotational movement between said pin end and said box



end, said | ocking gl xternally aCcessibfe, manual |y

mani pul at abl e mean mﬂﬂ"ﬂﬂmmamﬂ orcing said locking plate away from

- said pin end agai nst® sdid-spting bias to géﬁengage said | ocking plate. from
said pin end; said box end conprising dia rically opposed, outwardly

facing, axiall YerfX! el A SdiERS plaiteoppriging aRteehaliyr acabkyinpapséd,
Iongltudlnally extendlng sl ots communi cati ng between salgxflutes and sgld o

bore; sai d man®ANALEHBANRLLAtaREe, ReanstPrEs SRdeckivel)y  forging sal

radial ly outwarghdiby S Gy ifrdd)isaidapdnl ke aghihs80saiadsprin "f
beyond said flutes, r?le%als to bey;)ranuall p pul atabge w thin- salg flgtes

in the axial chh%ﬁﬁ|Q914&§5P9§Qﬁn§9%41HQQ*léﬂdpiétﬁl§§H§a§€1§aPH“IScﬂrng

“plate fromsaid pin eq Hd did pridngaudahexraed1nyr bhebSEaNDrising
means for limting relative rotational novénment therebetween durlng

i nsertion of sautyardlnhdcacingsAxialdy exgending $Angesi n2Bndxialinserted
sufficiently i &éa'ﬂa&?&%ﬁ‘iﬁn@l o g%ss.a' dléhﬁfihhbhﬁEM?dekﬁﬂﬁdi‘ﬁQ

axially aligned wth sal y spaced annul ar _channels. 7,
connect or assewﬁiqtSﬁCQannﬁsailnﬁﬂhﬁﬁfqﬁa gajdafdutes ppdi sRAE Peraiive

rotational nmovenent - Q{bhoréﬂelﬁif'.ﬁﬁg&meghiei ﬂeBﬁé eBfpgUSing kagsrtion

of said pin end into sald ises a radial-restriction in the :
bore of said txﬁh&#uﬁxtﬁndrﬁﬁﬂkﬂﬁkyfﬂﬁﬁ@qgﬁl§FF?“§Ba§éédl§b§t§n1§§Pds§Fﬁ end

from substanti aty (UL ﬁ/&é Wamﬁmq- lseyanaf sadid Fapee8)dssnkk! t6abe
axially spaced ugs are axia é al i gned wi th said: aX|aIIy spaced annular

channels. 8. 'Mm?uiiikﬂﬁﬁﬂl %F Fithis sardnAdnies. 18 fbeaarapl

restriction is g4 afliAF Htod Gaike pigi BhdOtol aieehbegeoéasal d pinend .
into said box en and has an axial length greater t han t he axi al dlstance\) _

bet ween- sai d aleQHl)n%;ﬂ&ﬁf | fxrpm said pin end;

" said pin end and said box end further conprzslng
‘means for limiting relatlve rotatxonal movement
therebetween during 1nsert1on of sa1d p1n end into said
box end until said pin end is 1nserted suff1c1ent1y into
said box end that all of said axlally spaced lugs are .
axially aligned with said axially spaced_ennular

~ channels.

7. The connector assembly of clalns 6 ahereln sald

" means for llmltlng relative rotat10na1 movement bet"een

sald pin end and said box end during 1nsert10n of said .

p1n end into said box end comprlses a rad1a1 restrlctlon ]\d
in the bore of said box end that prevents sald axzally
spaced lugs on said pin end from_sgbstant;al ;otatlon
within said bore of said box end until said axially
spaced lugs are axially allgned with said axlally spaced

- annular channels.

8. The ‘connector assembiy of claim 7 wherein said
radial restriction is disposed adjacent'to_tﬁe_point of
insertion of said:pin'end into said“box_end, and has an
axial length greater than the axial distance between said

axially spaced lugs.



9. A connect or assenbly SU|tabIe for use in connectln tools anﬂlsten1

sections in wireline-tool strings, sai'd connect ornlum I t“ I ng
-coaxi al | y aligned pin and box ends; said pi@tend y spaced
| ugs adapted to be inserted into sai d box end and thereafter rotated into

axially spaced annular channel s within said box end so as to engage annul ar

shoul ders wi thin said laox ﬁnéohﬂeblﬂei'eééfséwl}} duitdre rRIMtusee jaxi al
novenent bet ween said-pin end and sai d box end, a transverse slot disposed

in aforwardly exccangctdndateods 3nAdSHeR %ﬁﬁFl%P%pﬁWrﬁf?ﬁ%&ﬂﬁijQéklng

plate disposed wighhispgsai dahax ceRdeddapt Sgséﬂaﬁ* coipriEngneeadadly
transverse slot in sai"d pi.n end upon rotation of said pin end relatlve to

sai d box end fol R3igngds BN ARYePPXoRNBE: said pin end |nto sald box end

"to.thereby limt furthg@laebghlgﬁdrgbgﬁfggfﬁg NDYEAEN} SRiREN uyd ddRipteand
and said box end, said _|ock mgO ate conpri sing externatdé*acce55|ble
an

nmanual |y nanlpulapabﬁelﬁ§$ﬁ§e §e| satd X end and) thex

away from said pi;n¢endx383n9s 5@@& ﬁﬂﬁhi'ﬂrbchﬁénﬂ@lﬁ"mlﬁ&ﬂ%ai@ %dxoélﬁking
plate fromsaid pin en sa| ox end ggr|3|ng dlanetrlcallxxgpposed

outwar dl y faC|ngScaﬁﬁaﬁpyeéﬂﬁgﬁdFﬁQ“iFEt oulgexs 'yt s21d, end to

diaretrical |y opResedpyl Q3itidubthey P41200HE% R0 eRHEHY Gaithagrbet vieen
said flutes and. sai re; said _nmanyal |y mani pul at abl e means conpri si ng

ears that extendseddi ®iny esd aBddseAfobsk €B4d slots into said flutes but

not radially beyond saiydg EEHE%ércéosﬁétt@ﬂ}Soé@d‘UﬁUa’ feRiard ?@ﬂt@n‘d‘l&a@ n
said flutes in the axial direction away fromsaid pin end to di sengage said

| ocking plate f r §@cgaicf Eﬁﬂdeﬂén eBAd pin and box ends further conprising

external ly visible nmeags sbeline%%gbal mscimg rel #éd i Spsd madmpp%etmon
bet ween sai d pin and box ends whenever said gln end is, at |east |%!Iy
inserted into sat@¥hghdegdarted to slidably engage said transver e s

in said pin end upon rotation of said pin end relative to
said box end following full insertion of said pin end
into said box end to thereby limit further relative
rotational movement between said pin end and said box
end, said locking plate comprising externally accessible,
manually manipulatable means for selectively forcing said
locking platefaway from said pin_end against said spring
bias to disengage said locking plate from said pin end;
said box end comprising diametrically opposed,
_ outwardly facing, axially extending flutes, an axial
bt bore, and diametrically opposed, lonéitudinally.extending
slots communlcatlng between said flutes and said bore:;
said manually manlpulatable means comprising ears
that extend radially outward through said slots ‘into said
flutes but nét_radially beyond said flutes, so as to be
manually manipulatable within said flutes in the axial
direction away from said pin end to'disengage said
locking piate from said pin end;
said pin and box ends further comprising externally
‘'visible means for determining the relative rotational
position between said pin and box ends whenever said pin
end is at least partially inserted into said box end.



10. Themm claim9 wherein said neans for

~determ ning the ' “ nal posi‘ti on ‘between sai'd pin and box ends :
conprises flat ﬁl“ﬁﬂh\‘%m m\m pin and box ends. 5 11. A
connector asse abte for* use in cgpnecting tools and stem sections
in.awreline tool string, said connector assenbly conprising a box end and
a pin end, said pin .end conprising |ugs adapted to be inserted

| ongi t udi nal | y into said box end and thereafter rotated to engage.Q
annul ar shodPders wi t fhe SanhecEen fesephlyaf f‘ii'ﬁjd'br rirereiR sai

| ongi t udi na}neaahl Foxt h@r@&atﬂmy @ draliatisnl fotd tionabnpos Stien a

transverse t di spos rwar d ext endi.ng f thereof . a

spri ng- bi asg&%IW&@ﬁ ¥ "ad ﬁié‘ (ﬂ'@cg&‘)éﬁ ﬁq%lwnﬁiﬁ%ﬁ%#a%gﬁ%%ﬁ? 15
slidably engadd pdind andaoxeresdss! ot in said pin end upon rotation of said
pin end relative to said box end follow ng insertion of said pin end in
sai d box end and thereéeby linmit further relative rotational notion

t her eBet weedl.sai d | odkiaepnschor assamblih Sublabif 19r He@siRb) e, nanual ly

20 Mani puhaledRifg TR & Ynd YR Ié&éﬁwﬁg GG -wﬁbimélf&pl ate away =

from said pin'end against said sprin s t-0.di sen aid [ ockin | ate
from sai d pStréRg %ﬁ cﬂ'ﬁ& rﬁﬁﬂ%’cﬁﬁ’£&§?’ﬁa? ‘5 ‘gra i mum
wi dt h 3}‘ s?pdnbendeneaisnlpixb@nermbmpmsﬂng rigxgh a&daptemltq b@posed, 25
out wardly gei t

S%B:ggo Q.%qg}n l iqﬂ;% "G éi 55 sI Eﬁi(d e’Pe fter

di anetri cal M Iy exten conmuni cat1 ng between
sai d1Dl ut es rard ted d:da@ngagﬁalannm:s ﬂm@d&ﬂmg’%@ t9rtd dreerendatival |y

out Ward th“i‘iﬂn'lts%h‘i-tﬂ %:él v%"l%ﬂdi%mm nidi R tebeeNead; sai d

flutes SO as manua mani pul at abl e within sajd flutes in the

| ongi tud| nalsaéidr dn (%‘da\ﬁa&;' %%Rfi;ﬁ%{‘%rﬂj rAnARERA R dLFReRPdg
plate from gal @ lel%xtendingT Hrace iRstat £ 056 gt ingfbidsed 11

wherei n sai 4 g% 3N %13HE Sﬁspo"s'e% AL S oK AR QMapEEd 18
' 15 " slidably engage said ‘transverse slot in said pin end upon
rotation of said pin end relative to said_box_end following
“insertion of said pin end in Said'box'end*and“thereby limit
" further relative rotational motion therebetween, .said
locking plate comprising externally accessible, manually
20 manipulatable means for selectively forcing said locking
plate away from- said pin end against said spring bias to
disengage said 1ocking plate from said pin end, said means
having a maximum width less-that the maximum width of said
_ N ,box'end,.said box end comprising. diametrically opposed, : TQ)
25 outwardly facing,_longitudinally extending flutes; an axial |
 bore; diametrically opposed longitudinally extending slots
communicating between said flutes and said bore, said means
comprising ears that extend radially outward through said
slots into said flutes but not radially beyond said flutes
30 so as to be manually manipulatable within said flutes in
the longitudinal direction away from said pin end to
disengage said locking plate ‘from said pin end.. '

12. ~ 'The connector assembly of claim 11 wherein said
box end and said pin end are each further adapted to



23 * C L M S * thréadedly engage Wireline tools. 13.

The connector assenbly of claimi1l or cIa|n112 “uﬁmn“end and
said pin end are each unitarily manuf act ed on g!ﬁ “umu of a
wireline tool. 5 14. The connec or assenbky bf fny® orle of clains
11 to 13 apghkggd@ggy|§ﬂddyg1wyyéiidks%531gmwmer that one end of each
wireline tool conprises said box end and the other end of said wireline

t ool conprises said pin end. 15. -~ A connector assenbly for releasably
conrécting 18. t oolthe rcomnadudti sdendlystof laimmi Xl cannelaiti BEsenbl y

conprising pin_an u rel easahl e | ogkin . said |
pin end CON%blegl ﬁ'g %%[)ird:%%\fe 2’% sﬂng cﬁ%épﬁ’g'é}jq a’feor%clﬁ ‘ifgjeﬁ%%ng face
't her eof , ansapbfacturadi a@inty e@pposditey déndss ofd ptweidraloinee toldably i nserted
into cylindrical channels conmmunicating with an axial bore in said box end
and thereafter rotated into. engagenent wi th opposite annul ar shoul ders

adj acBnt tol4ai d axi aThsocennecton @ssembly f?l?é?’Y et claing tLHi

notion 20 13 hbgliaaat \t%ewr%.ali@';é Q@alrsg 1HE FUTH HreY that SHd ¥hdigsed
| ocking plate di sposg within said box end, %d | ocki- n%pl ate adapted_to

abut sai d f ERGEr Wi¥ Ford coowrises,sFiq e Qdienrend; d
pin end int Ofsaaddbwireldnastool amhptze.s*elserseafd q:"irsleniabl y engage said
transverse slot in said face of said pin end to rotationally |ock said pin
end relative to said box end followi ng rotation of said pin end

appr oxi mat el §. [err]reBappmaecwogaﬁasbmblahdonyneieﬁaahinidqnneﬂxing
compipsi ng ¢LaA8t ihCal Wirédine &B&O%%%idgon%iw'd&déefa&t Huldih 1y ut es

and slots within said flutes providi access to said axial bore; said

l'acki ng pl aFempPEiEhBg Q&RpPPQI P&"e&n‘@ G&S‘t @d“la&“éklé!nd-'%séq%)et hr ough
said slots asdkingomeang;fl utes, said ears being slidably disposed in said
slots and '

said pin end comprising a transverse slot
disposed in a forwardly extending face thereof, and
15 | radially extending lugs adapted to be slidably inserted
into cylindrical channels communicating with an axial bore
in said box end and thereafter rotated into engagement with
oppoeite annular shoulders adjacent'to_said axial bore so
as to limit further'telative longitudinal motion
20 therebetween,
' _ . said locking means comprising a spring-biased
locking plate disposed within said box end, said locking
_ plate adapted to abut said fotwardly extending face of said
o pin end upon insertion of eaid_pin_end into said box end
25 and to thereafter slidably engage said transverse slot in
- said face of said pin end to rotationally lock said pin end
relative to said box end following rotation of 'said pin end
epproximately 80" relative'to said box end;
. said box end further comprising diametrically
30 opposed longitudinally extending flutes and slots within
said flutes providing access to sald axial bore.
said locklng plate further comprlsing ears
adapted to extend radially through said slots and into said
flutes, said ears being slidably disposed in said slots and
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said flutes

t he | ongi.tud
end and t her
relative to

16. A
connector as
said pin end
cylindrical

said first d
conpri sj ng ray
said first s
the end of s
a transverse
cylindrical

second shaft
sai d. bore ex

di sposed from

slightlloy gre
end but | ess

sai d body co
said 30

at | east one
recei ve said
said pin end
end sabficie
box end and

S s so as to not extend radi al 'y beyond
but bmlﬂi"ﬁMij“ﬂ!MMﬁul at abl e agai nst said spring bias i.n
i nal ssengage said | ocking plate fromsaid pln ]
eby pernmit said pin 5 - "'end24o be rotated about [err] ,
sai d box end and thereafter slidably wthdrawn from said box.

doh RD rE LERFIY 39T ROY eRtoRd eradially| beyepdgsaidai d
Faniles GUP BSing n@amlppchaaimmeameaaeaﬁnéat gaiaega&anlgﬂa

Hi R e "?%J’J‘rqh%’%i sEtedEisn e6 ‘Hndaadafshifer or s

|huuxxngtp&atplffnmtsaidspid endoadddthereby permhtasaidn@ihug

ldy 0 e a n ta.
ha seéﬁgon sald 0 esqﬁglﬁéé ong| én% %é Eﬁﬁce aéggt from
&hﬁﬂﬁaﬁﬁeaﬂﬁﬁxdshkx|W#¢hﬁxagmt€r@mjaa%@cbmu shaft section with
sl'ot being disposed in said end- of said first shaft sectlon
sai d box end. furt-her ri sing a substanti al
t}@dy havi nd® FPRSER %ﬁ%ﬁ@n& %s‘ﬂ%ﬂt‘r’%ﬂ‘y"?ﬁéléaﬁet89lsal d
Sy Gaidicbrmecend; ammplcdsmpﬁuﬁ@l a Békdehadya

tendi na from.o Qf d-bedy to an- occluded end inwardly.
“%’ tahera O%Sj'o%l (L %%?% sai d body and having a di anmeter

ater than tSaaidjlmtmd ofuxtheir f¢ompristng £irstoandf seapddpi n

édé%ﬂ qﬁgaadga@ﬂggfa n ans thin
mmuni Céa}tl’ji n;al\% sal'd axl a é%orsiﬁéjﬁ‘é %ﬁl’t 69@ gbtie to \rMece: ve
respechise Lkt andmeaend digmeress; dS%Wn §h€lth€Fél"ﬁﬂ=Gﬁgh

bl@igig“irefséﬂtl'dﬁiﬁ@”@idgéé&&idrdiamét%r?aaﬁt.b@é§tidﬁét edgt 0 . o/
opes, QO sal | en ver | I FS S no
OBk A HAL L ARG SPee condefad tnofleafy box 35
mellattiloat txnishish cbirs retia £ & esactionf said bobesnbeabgt s said
'1%91%%&“&&11{ U ssh aa)g%itt %rom the end of said first '

'shaft ‘'section opposite said second shaft section with a

20

transverse slot being disposed in said end of said first
shaft section: ' ' L '

_ - said box end . further compriSing a substantially
cylindrical body hav1ng an outside diameter substantially
the same as said second shaft section of said pin end:; an
axial bore within said body, said bore extending from one

'end of said body to an occluded end inwardly disposed. from

25

HS1ightly’greater'than the diameter of said first shaft

30

35

the opposite end of ‘said body ‘and’ having a diameter

section of said pin end but less than the distance spanned e

'by said lobes, channel means within said body communicating .

with said axial bore and further adapted to recéive said .
first shaft section ‘and said lug of said pin end L
therethrough' ‘at least one. cylindrical channel concentric :
with said bore adapted to receive said.lobes of said pin.
end whenever said’first shaft’section{of:Said'pin end is
slidably inserted through said channel means of said box
end’ suffic1ently that said second shaft section of said pin
end abuts said box end and is thereafter rotated about 90°



-

25 * C L MS * ineither direction channel
further.conprising annular shoul ders adapt ed tﬂli‘ilgm{“l am“mlort sai d
: | obes, limting further |ongitudinal not gn un I'd pan &nd is again
rotat.ed about [err]in either direction; di anetrically opposed,

out war dl y f% r&itﬂé’f‘@dif@éﬂf&ﬁ)’ ﬁi&f@;}i‘ﬂﬁﬂﬁéﬁ MSnasedrhperapd body;

I onth udi nal | extend| ng slots connecting sald flutes to said_cylindrical

bore:- said | 3% $RPuLders agartRa 1P ret%ﬁ%p%%%dsvap@at:d |
cyli dri cal sba:xrce n-ibau Ctl.hﬁ)i(tﬂiyi flrther Msngiiai fivdll ot BRELl Sas@ring

d dapt ed. .t tal ' ' t hi | d db
I Furt ﬁgrecon%'.“?i%ﬁﬁﬁ'gnﬁs‘%%@% L T D T e S
dliiametondas | oppdEe: utivatdly facing al iongeiitudimalhy d
ongl U Nt ow Sl o P , Bl sl ;
conprising an upper enﬁﬂ R engage % ins ri n EUI de;
di anet ri cal |SxtHpHNG SIQER &?@@(ﬁ%lﬁﬁ}‘baﬁ@%tﬁ%cﬁﬁ%ﬂ sCFY eabage

20 the Iyt udinal slots in said body and extend radi ally outvvard
t hrough said slots Int%fcﬁld flutes so as to, be accessjble for manual

‘mani pul ation therein i R iReANS FORRTHSING P SR ar dl y
ext enid ng shiirdpgEEad iion salixpteyll imdwivdl tbore loff (sl e risbiofersdi ale fthest shaft
25 secti [ [ aid
sl ot when sa%(gn&d’gn ‘?s&gsl&}dnlqg/%éser?éepﬁ'{rﬂe?de%a%?rﬁﬁ%w% éc?l’"%
end, and to sadlG&spWing origthjn sthel QﬁQﬂtudm’eremiale @aldkrhpre amdr eaf ter
rotated abo gy%T
connect or asl{taue&nﬁglréﬂ béeﬁ?ii% eCh S‘@f}dﬂ" tocgbe sl da ey ee‘?%a%hee nﬁ
rqpatlonaltfﬂﬂﬂﬂﬁgF t#?ﬁ?%ﬁegﬁﬂcfkﬂ?tqﬁﬁpgrﬁ%ﬂ%@&%ybox
end asdl t hersafgrasd rvmﬂtlsmat&agmuumfhnuﬁﬁsrﬂd gxildtbody i carkdigl box
end, - and bei;n ‘%’{]&’rtqﬁ; adapted to be unlocked and di sengaged by 35

a

di rectly apd1 | pressure to said ears of said | ock
said lock plate comprising an upper end adapted

to engage the slot in said spring guide; diametrically
opposed, radially extending ears adapted to slidably engage
20 the longitudinal slots in said body and extend radially
outward through said slots into said flutes so as to be
accessible fdr manual manipulation:thefein in the
longitudinal direction; and a downwardly extending shank
portion adapted to abut the slotted end of said first shaft
25 section of said pin end in a radial direction perpendicular
to said slot when said pin end is slidably inserted into
—/ _. engagement with said box end, and to releasably engage said
slotﬂwhen said pin end is thereafter rotated about 90°

relative to said box end;

30 said connector assembly being thereby adapted to
be slidably engaged and rotationally locked by inserting a
portion of said pin end into said box end and thereafter
rotating said pintend'abqut 90° relative to said box end,
and being further adapted to be unlocked and disengaged by

35 _directly applying manual pressure to said ears of said lock
plate against said spring guide and said spring in a
direction oppbsite to said pin end, théreby disengaging



pl ate agalnst sald ﬁirln iU|de and said sprlng in a direction opposite to

said pin end, ther 'Hﬂﬁﬂ

shank portion of s
said pin end to be again rothteld about - [ergg relative to said box end and,
thereafter slidably withdrawn fromsaid box end. 5- . 17. =~ = A
connect or. asssatd yskhankst poctidnaod eaﬁangeekkf platee faoih @ISVt in

o owt ngs. 16 o450 B LREY ELRY bR Ehe LA Rl o Bl SHA Paikag M

end of a comﬁﬁﬂu# %@seﬁ%l?tareotdlﬁgldobanyeodeaoﬁ rhereamtaqnsiiﬂhbmy
clains. Withdrawn from said box end. o

5 _ 17. A connector assembly constructed and arranged for
use and operation substantially as described herein with
reference to the accompanying drawings.

18; : A wireline tool having at 1east at one end a box
or pin end of a connector assembly according to any one of
10 . the preceding claims.
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