Runni ng Tool . -2- DESCRIPTION This invention relates to well tools and
nore partic- ularly to apparatus for nonitoring one or nore paraneters 05
(such as pressure, tenperature, or the like) in a well. It has been common
practice.for many years to record downhol e pressures, tenperatures, ae? i}ﬁfi?;
other paranmeters in wells through use of instrunents |owered fromthe 2 Jat
surface on wire line, electric cable_ o, simlar neans. The in- 10
st r’efent s were powered by cl ockworks, of by electrical energy either
- supplied by a battery carried in themor transmtted to themfromthe
surface. Data gathered in this manner were recorded on a chart, stored in
a nmenory bank after being processed by a m croprocessor, or in 15 cases
where the instrument was .powered by electricity transmtted to it fromthe
surface, data sensed by the instrument were generally converted to
el ectrical signals which were transmitted via the electrical cable to suit-
abl e equi pnent -at the surface which processed the signals 20 and di spl ayed
these data in real tine and/or stored the resultant data for subsequent
printout. It is known to install instrunents in wells for re- cording or
gathering data over a period of several hours or several days during which
time other tools nay be 25 lowered into the-well, the instrunent being
| ater re- trieved with a retrieval tool. It is known to use a special side
pocket mandrel in which to install instru- nments for such purposes. The
si de pocket mandrel is con- nectable in the well tubing string to forma
part thereof, 30 has a main bore therethrough aligned with the tubing bore,
has\a receptacle bore laterally offset fromthe main bore and extendi ng
al ongsi de thereof, the receptacle bore having an upstandi ng el ectri cal
contact or prong in.its-lower end connected through an insulated plug to an
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35 lated conductor (wre) extending fromthe plug to suitable equipnent at
the surface. The instrument in this case is lowered into the well on a wrfe
line and ki ckover tool and installedjn the receptacle bore after which the-
‘wirevline - 3 - and kickover tool are retrieved fromthe well. Wen the
instrument is installed in the si d@%ﬁ.rmdrel , an electrical socket in
its lower end tel escopes down over € upstanding electrical contact in\
receptacl e bore 05 to establish electrical contact so that the
i nS]E rument dmiy FI%G.@ \iﬁn@rﬂﬁtdﬂ Qﬁélﬁﬁ%/otvgmméc%]la@l éli‘i@rﬁbﬁefpaﬁtﬁ.be |
surface and.so.that the instru sui table el e nal s
to the surfl&@é'l%?t %%%%5#\‘65 m§° pfn§¥’ §-‘Sl’.‘:‘lﬁl[gmﬁ a%/%?]?%té?géget%rg
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el ectri cal
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’ ’ able equlpment at the surfa.ce whlch processed the signals
20 and displayed these data in real time and/or stored the
resultant data for subsequent printout.
It is known to install instruments in wells for re-
cording or gathering data over a period of several hours
or several days during which time other tools may be
25 lowered into the well, the instrument being 1later re- o
trieved with a retrieval tool. It is known to use a <
special side pocket mandrel in which to install instru-
ments for such purposes. The side pocket mandrel is con-
nectable in the well tubing string to form a part thereof,
30 has a main bore therethrough aligned with the tubing bore,
has a receptacle bore laterally offset from the main bore
and extending alongside thereof, the receptacle bore
having an upstanding electrical contact or prong in its
lower end connected through an insulated plug to an insu-
35 lated conductor (wire) extending from the plug to suitable
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The instrument in this case is
loweréd into the well on a wire line and kickover tool and
installed in the receptacle bore after which the wire line

equipment at the surface.
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orienting sleeveiglaqw thignseseHACkAel GduPri@at ifexr apkoeks¥ehgl 0@ isplhys,
trip shoul der above the belly for actuatlng such ki ckover tool. 20
US. Patent 4P¥3Rtept, \ﬁﬁ‘ldr,[l‘? SEOFage &8 ISP H. E@éﬁiﬂegm&n on Oct ober
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mai n body. portion being formed essentially froma solid block of steel.
US Patent 4,416,330 which issued to David T. Merritt,. et al. on
Novenber 22, 1983, discloses a side 35 pocket nmandrel structured very nuch
I'i ke that of U S. Patent 4,333, 527,-bgit-wherein the upper body.section of |
the mandrel has a main bore and a Iongltudlnal keyway - | i ke channel formed
in the wal IPferite ofiiCamada, this channel - 5 - being aligned with t@a
receptacl e boreL?aé;pssoé ovi di soace t her eabove for the operation of a

- ki ckover tool. U Pat en , 440, 222 which issued to WlliamH Pullin on
April 3, 1984, discloses orlentlng type side 05 pocket nmandrels having

i mproved orientings sl @auaht UrS. Poé e870 3.A3fer 05 ¥t iedsufiduheaBar,nar d
J.P. d et al_ on Februyary 24 1976 and U.S Pat ent 4, 105,279 which

i ssued O[O% BleqEs g It o efopin, °é"c Decemben g0st 1878108 the PEiFER2dat ent
being a di vilsdmaoHf Uhs.maftemem SEEEM90 dWREERS & sshued p@@kabwaeadnel s of

t he non- orje {ype havi a set recepta-

bore, a bel &%b\gire FtheSte }gbt Y g%ﬁélrsg"aér'o&cg @bsol% °?%ra8p8EéFP5n of a
klckovert(xng GNEEaalﬂgspeghengmehdcailm@zahnmsunomﬂldaee@ftyptcal
receptacl e Or §.eN0aHE- sy AP! F\egﬁl % ing.el 56k égal e’él%‘@%}cfé‘ Bor

nnnltorlng I nstru-_nent 1nstal e receptacle bore t he electrlcal
cont actlQ n adpngeide theredss cabbpAdycabn¥e: dhe /izeqaptacke rbese BsRdUCt or

exttendl ][lgt tﬁ.di’k@g Slébﬁa - fdPessher it %fdléchﬁsdkdwféxdetébh t hendrakihng
parts o

AT T R TR AL TR
4,589, 717|tnnmﬁwith/&espeét Ebttherreeépaéclenbhh; 20, 1986 and di scl osa@
an electrical ogangct giadgre dosnie eqyse L2 o} Leulhl or8ONBEELIG ¢,

conprises mat - T BN Ferh & por I ONS por |on cént ai ns
a i quikb didgGeven ¢ de rspAngystsi 8sedl8hdet |disgleses an. orienting

type. side pocket mandrel which has an orienting sleeve o/
below the receptacle for orienting a kickover tool and a

trip shoulder above the belly for actuating such kickover
| tool. '

20 U.Ss. _Patenﬁ 4,294,313 which issued to Harry E.
Schwegman on October 13, 1981, discloses an orienting type
side pocket mandrel having much the same characteristics
as the mandrel of patent 3,827,490 but having a 360-degree
trip shoulder above the belly for actuating a pumpdown

25 type kickover tool. ' _

U.S. Patent 4,333,527 which issued to Robert S.
Higgins, et al. on June 8, 1982, discloses a side pocket

- mandrel of the orienting type constructed without longitu-
dinal structural welds and made sturdy to withstand high

30 differential pressures in either burst or collapse, the
main body portion being formed essentially from a solid
block of steel, _ _

‘U.S. Patent 4,416,330 which @ issued to David T.
Merritt, et al. on November 22, 1983, discloses a side

.35 pocket mandrel structured very much like that of U.S.
Patermt 4,333,527, but wherein the upper body section of
the mandrel has a main bore and a longitudinal keyway-like
channel formed in the wall of the main bore, this channel



for closing the open upper end to prevent escape thereof. At mating, the
plug is depressed to allow mating of the parts and the liquid dielectric is
di spl aced, increasing 30 its pressure and noving a spring-biased piston.
This dielectric being slightly pressured y the novenent of the plug and

being in cont agle Wt A1tk AP ARl d 3 ﬂ{@xf%@gd%@?e%%?ce

inwardly to assure better electrical contact between t

part€. 35 = ‘RE¥eRPeYS Lon Hheaapsyaidiam b deigkaieer Foqbipsur- face
use are di scl osed i p.4.S. Paatamts434%922330 wﬁlaﬁ8 BééuedB €88, ﬁﬂﬁham H
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extending fromthe surface. _U. Patent 4, 224 I ssue
H Rothberg onS3&%dabeetsal °199@5l ErbEMaTYs 24 ,si 487Bockanddeli Se hB@'Fﬁ@ta

pair of hydraulsi qoeqrzwrsolwﬁiaeslseﬁaaca:ed Berriaf@i 8. P{ Gabenal, rataﬂmonts
of fset recepta e b re 431, _whj ‘ch gu&qe
t

to Neil H Ak f 4 159, f""’:E‘s?vé‘z' Pa%ile%l g’?&é‘g & ds’i‘ﬁ’e“‘b’bc‘k
mandr el havlmgf@rlnm:rerpﬂtqnm,t disclesef Eidle neuaipdtachandvedscafndtiednén-a

hydraul i c cont Ral 8§t I ssue r -
Beebe 15 on Novgjr%t?le{rﬂ%g lég?f |sclhoa§’e§§;zn earlfm%be kiégk‘gs%egef £ c\/\ﬂta
is actuated i nCAGspeREe,t A | beldyi pakeyeertdsyi Ngcepeémﬁarheyef are:mfgldmg

shoul der when fg de GHSYY €bp é@@tléﬁfbedal nneitw&l leddib) Ngha e u§ £8h8ing
4,294, 313, whic sued to S man on Oc 981,

.
di scl oses a ki & 6nd tWﬁEF@P%aF & %ft spgRge-
pi vots from&n a&:l]iegrqu ammﬁnrrq\ élce@tn‘lim |web'¢)omta ationdeseingi inexru-~

ment installed in the receptacle bore, the electrical

contact. in the receptacle bore being connected via an

electrical conductor extending to the surface. These pat-

ents disclose in detail the mating parts of the plug-in

20 connector (that portion carried on the instrument and that
portion carried on the side pocket mandrel).

~ U. S. Patent 4,589,717 issued to Alain P. Pottier, et

. al, on May 20, 1986 and discloses an electrical connector

/

 for downhole use in a well. This connector comprises mat-

25 ing . male and female portions. The female portion contains

U a liquid dielectric and a spring-biased shuttle or plug
for closing the open upper end to prevent escape thereof.

At mating, the plug is depressed to allow mating of the

parts and the liquid dielectric is displaced, increasing

30 its pressure and moving a spring-biased piston. This
dielectric being slightly pressured by the movement of the

~plug and being in contact with the exterior of the con-
tacts, urges the same inwardly to assure better electrical
contact between the male and female parts. '

35 - Additional prior art plug-in connections for subsur-
face use are disclosed in U.S. Patents '3,059,210;
3,378,811; 3,398,392; 3,491,326; 3,641,479; 3,729,699;
3,736,548; and 3,753,206, -



tends outward of the kickover tool at substantially 90-degrees thus naking
possi bl e much shorter side pocket 25 nmandrels and applying strai ghter axi al
forces to valves and the like as the% are installed and renoved thereby.
‘U.S. Patent 3,837,398, which issued to John H. Yonker on Septenber 24

1974: is an |rrp{,o§erre%n q:r t:,he9 Wn%géﬁkoxg%ugaol t(oU %?(IE

4,294, 313,' supra Ivot armis feleasably |oc

i n it
m sal i gnedB§b§Fbv oretural 4 W‘t M!Wa £ r BRY 6he dispd qfRk e #ﬁ-ﬁ@r@Oc}Eﬁ'S A

Patent 4, 1R2nd#81 WHwihd sauephﬁ@ra)ph@dﬁt Yﬂﬂqutsanoegge&t fecé&ﬂﬁclé a
further inprovenent over_the

t Pat ent
4. 204, 313, BOE, dotineoied, b T 3P0 | TR kBF 1% HUSFAAIT FoReTel
dependabl eliner eaktendibgSfrBat ¢he ZudFadell, which issued to WIli am B.

Coode on ADib 8. BRLanc ho5h8%88s AunfbhoNikblea VS mondiskickover

t ool which when ori and ab uaf e nges ends” and
swi ngs it sRpthergoran oﬁep§mb§ra3903|mﬁﬁ» aBdeelosesofa sétldleedé%‘ilé%te of a

si de pockejeyRBdr ?z'av:.@% a paJJsJ St R 828114 c0ebm I fHed sesvtleéediugh D.
Enbree on QOct ober

at ent 1,954 which i ed to Gerald
o lebert £R SuRBizaol srketnd poef&ferumfg%toﬁzﬁﬁﬁfom 3767228
Ki ckovg_b t ool ofs. §Qod@a(ﬁérﬁ: Rai¥26 , £38,/6, WRichsuisaunedlO to NeiJ].‘S-I

Pat ent gﬁg %%g\r}e IAPV\E'&U%% tgﬁsgaw %15cll$ééétt ons gcﬁg 1983,

di scl oses ich1’s I"ifpr oVenent” over_ t he ck Ver Fool of
Goode (U. Smapdredt 1&@7@90@1 latera) Herl npnovigenoissat mgcep'eaqzlgkover

tool to bebag.guebﬁ e@eean%glanmﬁﬁm\a@ cd‘r&fdP n®rienting sleeve but

wi t hout engagi nB e conven-_tiodnal tri hou der at_the upper end o
its orienting sPof: PRUSH r333p?0Re Pc eI’-éFé’?dt F Feent - wArteRehel ps
to nai nsai ont Noviembledv @r, 1067, Widcldiaslagnetkly type kickover tool

which is actuated in response to its trip key engaging a -
downwardly facing shoulder when the kickover tool lifted
in the well tubing. - '
U.S. Patent 4,294,313, which - issued to Harry E.
. 20 Schwegman on October 13, 1981, discloses a kickover tool
of the 90-degree type wherein its pivot arm pivots from an
aligned position to a misaligned position wherein it ex-~
tends outward of the kickover tool at substantially
90-degrees thus making possible much shorter side pocket
25 mandrels and applying straighter axial forces to valves
and the like as they are installed and removed thereby. r’

U.S. Patent 3,837,398, which issued to John H. Yonker
on September 24, 1974 is an improvement over the Schwegman
kickover tool- (U.S. Patent 4,294,313, supra) in which the

30 pivot arm is releasably locked in its misaligned position
until withdrawn from the side pocket mandrel.

U.S. Patent 4,103,740, which issued to John H. Yonker
on August: 1, 1978 is a further improveﬁent”dver'the kick=-
over tool of Schwegman (U.S. Patent 4'294’313 supra) in

35 which the orienting key is designed for more dependable
operation. - ' _ ' ; C '

_ U.S. Patent 3,876,001, which issued to William B.

Goode on April 8, 1975, discloses an orienting type



position after it has been actuated to such position. 20 U S. Patent
4,442,893 which issued to Toomy C. Foust on April 17, 1984, discloses an

i pproved 90-degree type kickover tool whigh_is very sinply structured of
mnimal parts. U 'S Patent 2,962,097 which issued to WlliamW 25 Dollison
on November 29, 4980vef! 86b95RRICH D Wei el 1004 DaKLOgLA RIRLEL oL
engaging a well_tool and which I's releasable upon shearrng a pin: |sJType
of ¥gol can be tRELILRERcitEi ANAENANGg SHANGS ity lwemitPortliondtowartea

arranged to shesssitfoRi mbdve I theaserfdet €T A dIPor3th Walihed! pocket
. downwar d Jar-rln‘ﬁaxlﬁﬁg ts. U S. Patent 4,035,011 which issued to Inre I.
Gazda, et al. o €f12, 1977, discloses a running tool having a collet

for engagi n@>a wel | ¥odl , Pahentoll, 861 eiosg winrdmgi déwesd dtboHaghobi.t Embree

wherein the coldetqdi ek S, ar p- ogte Lngt I ,
thus, maintain égﬁg%ég%- ent’ V\nf?ﬁ’lf haegée Féfog??ggt‘hg'83??%%%%?1%%%';%%5&%3
to rel easi ng pds?t GeKadfoR-adighext i on ofunaifi8 ci A7 7pulbatiy ¢over =3 ighs

running tool toimyescanEntdcosdfi 8el RAEKBVEr todd- dPVEodde ¢8! 56t pakentd
position wher e|$’0§'14é1{e? collet fingers are 'not supported and nmay nove to

rel easi ng posit &L, BENRYR) 2, 282,822 issued to C. B. Geer 5 on
April 1, 158 andi.s. S. PaPahent 4238817800 whizth | sissdedeptonbeavida 1958

also to C. B. i sclo RS use, i | vi ng 4 ' i gpagt s
to well tool s%%gfm%%gl 3’9‘ i‘ﬁré‘\é{%*#aié' ar{eé)%%' tﬁéﬁ%&%%geﬁyig t]ﬁ%ﬁ%‘g% n?ggi
cylinder with &hpichodsslandabrprovenent svera the kickpvewn taadd ofxGerdieng
fromthe pistonmang, t Ba@eat tHegfedodi, Y| tRdersmproiién Vi Is
filled with h@'auki,ca o piereiosl, Sy LA e S efibling
pressure wheneVelte t K&CEP¥EEn FRE ekPerkR, ackuatpdaihgepragdng & Frevedsd
to separat e15 hetigd hubirdeftdngmsleeve but without engaging the conven-

U tional tripping shoulder at the upper end of its orienting

_ slot. A further improvement relates to a .detent which

helps to maintain the kickover tool in its misaligned
position after it has been actuated to such position.

20 U.S. Patent 4,442,893 which issued to Tommy C. Foust
on April 17, 1984, discloses an improved 90-degree type
kickover tool which is very simply structured of minimal
parts. | . N _

U.S. Patent 2,962,097 which issued to William W.

25 Dollison on November 29, 1960, discloses (See Figure 6) a
U tool havipg a collet for engaging a well tool and which is
releasable upon shearing a pin. This type of tool can be
used for_certaih running or pulling operations and can be
_arrénged to shear thé pin for releasé ih response to up-
30 ward or downward jarring impacts.
. U.S. patent 4,035,011 which iSsueq to Imre I. Gazda,
et al. 6ﬁgquly 12, 1977, discloses a running tool having a
cqllet for engaging a well tool, the collet being spring
~ biased to a position wherein the collet fingers are sup-
35 ported against inward'movement_to, thus, maintain engage-
ment with the well tool, the collet being movable to
releasing position upon:application of sufficient pulling
force to the running tool to overcome the spring lcad and



15 fromthe well fluids which enter to conpensate for the displacenent .
of the piston rod. According to the present invention there is provided a
running tool for use with a kickover tool for installing a well device
inian of fset receptacle 20 ~ of a side pocket mandrel, said kickover tool
having a pivot armthereon for carrying said running tool, said running
tool conprising: a tubular body havBng an external downwardly facing \l’
shoul der inter Latge. it s’ apd QR LTS o eng _fo chment 0
said 25 pi vo a?hrréi cngﬁsggl dgﬁi c%g&;ebr%lt%g'gh; YI rst nmaggl? o%qgié%g t ubul ar
body for rel easfbngexsip@ne i ngta spportesd, ppd may moys 19 redeasin®li e in
response to novgaBftisd. said pivot armfroma first aligned position to a

second ki ckover position;_ said pivot Lng frorped wth a 30 cam
surface thereon for coopél -‘ig@gﬁﬂﬁ%t&%ugﬁ?‘ﬁgﬁ%}&ﬁ_gai déF??Et

rel easabl% suppont i mprilkarls | 1858diand atU.lSeasPabert | @5 nadbewhbaleh carri ed
in a w ndow in &l o) i tjﬁ&ﬁ ody helowsajd d y facing
shoul der for ra Pg &%&%ﬁﬁ%ng.%egﬁeen EQﬁgn éd&3éQ°F§§%%H ?%?%gé ed
positions; an eNBERGEARS Jornisrnén pRlying jerring impastsoge | wekl menber to
expanded positi @8ol182aidbwhhdaBder Théye NhrdN a®Beb Rt fe MYArAR ¢80tHEe upWar dl y
t her ef rom whose, u Eer end .i,s engagggb{e W th Sfb%ﬂ§ﬁ¥é§§fface on said pivot
arm means bi aspﬁg 193 FIaAaE vEth a pisten, glidakle hherriny3add? ng

posi ti on;10 sai dpisk@anded bextgnding dfztam (thek pistdrerand: thaough fhei tion in
response o MOVERRNLe OfuinAl dyRiNgly 87 MateOThbYScd | 1 FiigEd peshtion to
its second kickover “position; “and second neans In said body for
frictionally enhudraglico medigmd B9 eysidyunwapkrsd haggesala ok | o/
device, said sggaashid/Miemevag fRANSiNAN GolicbResE e ) F25RLNRg O A

0oL L0 bbbt i e dBE <5 st ohd RS adhiE] >0

15 = from the well fluids which enter to’ co_mbens'ate for the o’
displacement of the piston rod. '

According to the present invention there is
provided a running tool fdr'usé with a kickover tool
for installing a well device in an offset receptacle

20 of a side pocket mandrel, said kickover tool having a
~ pivot arm thereon for carrying said running tool, said
running tool comprising: a tubular body having an
external downwardly facing shquldef:intermediate its
' ends and means on its upper end for attachment to said

25 'pivbt arm of said kickover tool;”first means on said J
tubular body'fég releasably sﬁpporting a ﬁellzldevice
and being releasable in response to movement of said
pivot arm from a first aligned pdéition to ‘a second
kickover position; said pivot arm being formed with a
30 cam surface thereon for'Cquérating'wifh said running
-toolf“said fifst'rEIeasable suppoffing'heans including
at least one lock member each carried in a window in
the wall of said tubular body below said downwardly
facing shoulder for radial movement between expanded
35 and retracted positions; an expander for mqving said



In said receptacle bore of said side pocket mandrel, 15 said lifting
force being greater than the weight of said well device. The invention
wi.l | be described now by way of exanple only, with particular reference to
t he_acconpanyi ng drawi ngs. In the draw ngs: 20 Figure 1 is a
schematical view showing a subsurface portion of a well having neans
installed therein for monitoring a pargqneter, pressure or tenperature,
or ~he like, and for transnitting appropriate signals to t he surface
for processing; 25. at least one lock memberto pgxpa Rositigpen said

t oget her, constltuteenphﬁmgmttnﬂvaab saﬁi|dpuﬂaﬁbremr@@Qauﬁm@angeﬁpﬁaﬁmhp for
installation in a megh? shogb g nnnlt%glng |nstr%g3§; ¥§8 ogeratl
position therein; o} Oggpgrear} A5 SPPRe

line 3--3 of Figure s8rf&team sadd psvota am,agesnsabyasmg)rsgududxmder
sect i onal igeWw sh %éﬁa e

I nstrunent andget he rgégg?%c%ﬁ Fi %ure ﬁ%ngsgigg%%l otns\éﬁ Vi e an er 35
along line 5--S of Fbgikg oved erapxelwlnganaossgmntgken
toget her, constitut erasbm twmaabméne%f RRid :swatsaqﬁ Iﬁ%mamdspaf&sw in
el evation show ng tS a&ckover t 00 { runnlag té# ex A
appear while |overiAYigRed BSLEifBNtO ﬁ)ﬁfcﬁg k ?ﬁﬁﬁap?sﬁ ign: an
cross-sectional vi ewseetomh medamsgih said body néoi--fridtianyldy céng&ging es

8A and BB, takgn togghierye (iabil Y Sufporting said well device, said
second supporting means being releasable in response

\/ to a predetermined 1lifting force applied to said
running tool after said well device has been installed

in said receptacle bore of said side pocket mandrel,

~ 15 said lifting force being greater than the weight of
said well device.

The invention will be described now by way
of example only, with particular reference to the
accompanying drawings. In the drawings:

20 Figure 1 is a schematical view showing a
subsurface portion of a well having means installed
therein for monitoring a parameter, pressure oOr
temperature, or the 1like, and for transmitting

Y appropriate signals to the surface for processing;

25 Figures 2a, 2B, and 2C, taken together,
constitute a longitudinal sectional view showing a
receptacle for installation in a well and showing a
‘monitoring instrument in operating position therein;

Figure 3 is a cross-sectional view taken

30 along line 3--3 of Figure 2B; .

Figure 4 is a fragmentary longitudinal
sectional view showing the electrical connection
between the instrument and the receptacle;

Figure 5 is a cross-sectional view taken

35 -along line 5--5 of Figure 4;



fragnentary | ongitudinal sectional view of the kickover tool and running
tool of Figures 6A, 6B and 10 6C in m saligned kickover -position
supporting the instrunent in a laterally displaced position; Figure 9 is a .
cross-sectional view taken along line 9--9 of Figure 8A; 15 Figures 10A and
| OB, taken together, constitute a vi BW simlar to Figures 8A and 8B, but
show ng the klckover t ool being r&st8rad to aligned position as it is <
lifted out of the side poEkmiremandéagl 6B, 2Gand 6C,Fi gakés thyetHBrgnd 2C
FlguresIIA-IIB:Iogl% ~C 0, udi_n sectio aJ wewshovmnga
nodi fied form of %&E:&f’: o%gfrﬁ ﬂ%&h&ﬁa# hggér"}dn aﬁ?l%ﬁg b\ da

running tool at(PREHEY t her levatdenwhsbewing shheor kédkaver rtsnorlumdt

Fi gures 12A- 12B hu@aghietogpnstitute a view 5 - simlar to Fi gures

|1 A-11B but show ng the kickover tool in kickover or msaligned position;
Figure 13 is a cross-sectional view taken along line 13--13 of Figure 11A;
10 Figure 14 is a fragnentary |ongitudinal view of an upper portion of the
ki ckover tool of Figure 11A | ooking fromthe side opposite that from which
the orienting key protrudes; 15 Figure 15 is an oblique expl oded view

showi ng the orienting key together wwth its associated spring and pins; 20
Figure 16 is a side view of te orienting key showng the spring latched in
operative position and ready for installation in the kickover tool.

"



13 Figure 17 is a fragnentary view showi ng the | ouvered friction nenber as
it .appears prior to being installed about the running tool of Figures IB
and 12B. 5 Figure 18 is an enlarged cross-sectional view taken along |ine
18--18 of Figure 1IB, the |ouvers being shown schematically; | 4 Figure
19'is a fragnentary | ongitudinal sectional view of a nodified formof side
pocket mandrel show ng an instrunment fri fionally held in the offset
reseptacle in which no | ocking recess haE been provided; 05 Figure 20
is a view showing an instrument fric- tionally supported on a running-in
tool string and about to be installed in a |anding receptacle in a well

fl ow conductor and fJifLi ' [al=Ye thﬁ&%s- e Unnﬁﬁé&ﬂﬁkﬁ ing
bei ng subsequently :ngu:tﬁ%%q@?ieée% w t hdr awn lwrg{ln the wel | 15gm t"‘I§:ita£;ures
21A and 21B toget hggejgonstitute a fragnentary |ongitudi nal sectional view
of a nodified instrument sim- lar to the instrunent of Figures 2B-2C.
Referring nowto Figure 1, it will be seen that the 15 well 20 is provided
with well casing 21 in which is in- stalled a well tubing 24. A packer 26
seal s the annul us betweenpid\erd UPi 18 24 PH8sLast BPordl i PidherhRURT aRBRE Of
the well 20. The annulus may be filled as desired with gas, liquid, nud, or
the |ike. Rroductiomn flalizs-7 reompigurd eAprmation (not shown) enter the
casing 21 through perfora- tions 25 bel ow the packer 26 and fl ow upwardly

t hrough the bore 27 of well tubing 24 to the surface. For nonitoring a

paraneter, such as pressure, and/or
_ Figures 8A and 8B, taken together, ccnstitute a

/ fragmentary longitudinal sectional view of the
kickover tool and running tool of Figures 6A, 6B and
— 10 6C in misaligned kickover position supporting the

instrument in a laterally displaced position;

Figure 9 is a cross-sectional view taken
along line 9--9 of Figure 8A;
15 |
Figures 10A and 10B, taken together, constitute
U a view similar to Figures 8A and 8B, but showing the
kickover tool being restored to aligned position as
it is lifted out of the side pocket mandrel of

20 _ Figures 2A, 2B and 2C;

Figures 11A-11B together constitute a
longitudinal sectional view showing a modified form

of the kickover tool in the running mode and having a

z



tenperature, or the like, at a downhole location in the 25 well while
recei ving val ues of such paranmeter or parane- ters at the surface virtually
i nstant aneously, the well 20 is further provided with equi pment which wll
now he described. A special formof side pocket mandrel 30 is connected 30
into the well tubing 24 at the desiregd.l ocation to becone a part thereof.
Thus, production fluids wll flom/up-ﬂaardly t hrough the side pocket

mandrel on their way to the surface. Side pocket mandrel 30 is simlar t

t hose side 35 pocket mandrels disclosed in patent Re. 29,870 to H H

Moore, et al., fundmg £opds aftpaheddiigtety Qi vichiis Surpar kpd
4,416,330 to David T. Merritt, et al., as well as patent 3,939,075 to
Bernard J.P. Gt i¥fSTHmERt? and patent 4,105,279 also to Bernard J.P.
dotin, et al., all of which patents are incorporated into this application
for all purposes by reference thereto. The side pocket mandrel 30 has, of

course, a main 05 bgq@d¥%§EQ2§u¥igkéﬁgé%ﬁgkiéf é@f{gggoﬁggﬁég?the ot her

and this main bore is~axially allgn ore ubi ng. The

si de gocket mandpAl d4rS HoHrEiRIr Y OMIALEth MK dk BB £ L Me Ok iSRbvEECEPL aAC] €

bore 36 for receiving an in- strument 38 suitable for nonitoring the

desired paramet@ollGrorkiRNAE &S .m AVEy e gdéBeionpceptacl e bore 36,
t he side pocket mandrel is shown to have a belly providing anple space for

operation of a suitable kickover tool, to be described later, for
installing tools such as instru- ment 38 in or renoving such instrunents
fromthe recepta- 1Figuire QoY s S mtessteeehiomahmeievatgkeni alpagent s
3,939,075 and 4,105,279 to Gotin, et _al., supra, the lower end of the
receptacl e i s Bdf&d lanrihrebhdiigue rket ve an el ectrical plug 42 having an
upst andi ng contact nenber 44, to be de- 20 scribed later, to be contacted
by théO% nstrunent 38. An | o

Figure 14 is a fragmentary lonéitudinal view of
an upper portion of the kickover tool of Figure 11A
loocking from the side opposite that from which the
orienting key protrudes;

15

Figure 15 is an oblique exploded view showing

the orienting key together with its associated spring

and pins; , : ' o/

20 Figure 16 is a side view of te orienting key
showing the spring latched in operative position and

ready for installation in the kickover tool.



electrical wre 43 is attached to the outer end of plug 42 and extends to
the-surface. The instrunent 38 has in its |ower end a socket which, when
the instrunent is installed in the receptacle bore 36, tel escopes over the
upstandi ng 25 contact nenber 44, making electrical contact therewth,
while the snap ring 46 carried on the i runment 38 snaps into an internal
annul ar recess 50 provided in the recep- cle bore. (The instrument 38
nmake< el ectrical grounding contact wi.th the receptacle of the side pocket

mandrel .) 30 The '”StrU”FP§F§§|T§31§t '?9§§m8ﬁgg#2;9 gl; 08b 1§§ht%%r Its

upper end for admtting we uirds from Bore~I Lo

i nstrument where SUléé@é?eée%i’étﬂ@ﬂnﬁeﬁBQF 38°Y) abeBQvEdedy LBEpElAG

pocket mandrel 30, while simlar to severa closed in't
prior art nentionedihgtgl Da@®o¥Boubathe NPunhdh§r @bolpeﬁft Fig8re@0 11B and
conventional side pocket mandrels. Thus, neither the main bore 32 nor the
recepta- cle bore 362Bonmmuni cates with the exterior of the side pocket
mandrel. This special side pocket nmandrel 30 com plete with the

el ectricalSplug 42, contact 44, and the nmeans for adapting the instrunent
38 to this equipnent, as well as the kickover tool and running tool for
installing 05 and renovi Rggune Lfsisuamnenlargefecwebk-saayiboalluvieshed by -
Qi s Engineering Corporation, Dallas, Texas. The electrical wire 43 has its
surface end connectE@k?B §h??%b1é“§u1§acé8eaﬁlBH@HFG tdBre§bht d@UBELEhe box
55. Equi pnent 55 'includes, a sour E trlcal energy 10 whereby power
may be transnitted SFANS PROYR, sﬁ ﬁﬁa sca H contact 44 to the downhol e

i nstcument 38. The instrunment 38, then senses the parameter or parameters
to be noni- tored and sends electrical signals back to the surface via wire
43. Equi pnent 55 includes nmeans for processing such 15 signals for

i mredi ate display, storage in a nenory bank, recording, or the like. Thus,
whetber the well is flowing, or not flow ng, so
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between the tubing 24 and casing 21 in the lower part of
the well 20. The annulﬁs may be filled as desired with
gas, liquid, mud, or the like. Production fluids from the
formation (not shown) enter the casing 21 through perfora-
tions 25 below the packer 26 and flow upwardly through the
bore 27 of well tubing 24 to the surface.

For monitoring a parameter, such as pressure, and/or
temperature, or the like, at a downhole location in the
well while receiving values of such parameter or parame-
ters at the surface virtually instantanecusly, the well 20
is further provided with equipment which will now be
described.

A special form of side pocket mandrel 30 is connected
into the well tubing 24 at the desired location to become
a part thereof. Thus, production fluids will flow up-
wardly through the side pocket mandrel on their way to the
surface.

Side pocket mandrel 30 is similar to those side
pocket mandrels disclosed in patent Re. 29,870 to H.H.
Moore, et al., patent 4,333,527 to Robert S. Higgins, et
al., patent 4,416,330 to David T. Merritt, et al., as well
as patent 3,939,075 to Bernard J.P. Glotin, et al., and



15 receptacle bore 36 is provided with no |ateral port neans other than
drain port 70 and is otherwi se inperforate,gnternediate its ends and, thus,
the interior of the side pocket mandrel 30 s no fluid communication with
the exterior thereof 20 - The upper body section 62 may be fornmed from

a solid bar of iesle P%os Szﬁ eégéé‘b{:éf BoLAEda! 5O, A1 rngs'é‘é‘ afy a1

transverse section of- section Is sSéeén
seew’in Figure°f tﬂﬁ%cPhé’ﬁiﬁr&s sﬁﬁﬁe 1qu'ii’qrf?é'-ﬁﬁppéﬁtgodshlé'ecﬁpﬁﬂilGQtp-Qn

general | y oval ,£d10WMepurpotied BiNdrotd Pénsd dpgePBYobe preferred in |arge
sizes of mandrels if l_%‘heat. Eressqﬁes are to_be w hhstood The i nner shape
78 is much Ilke a cyl g ehoPangredg 38 t Rag | R%eSPYR§Rrudt nBRLN
channel or yWeBCBZ( axttendinig i thypaugint iy, ﬁﬁcﬁn3616)et@nd/étolthe ethaek. and

opening therei ghg 3 ng. kg a§9dn§d°fwf1 org&hg g3 fb%S

and in this case ouses t ms%rurren i n~an out- o 1{41 | ' 6cafll
addi tion, the Itél}%ﬂg-vml'n@ bl dey mclsetfmanéreﬂ»t isefiyntthen m‘:@*ep@e@ hwlth

i nstrument, ISasr&iéﬁaﬂ&lafﬂgéfmeééepeaeie%okb E%O@&elf&ewl &y ymst
ordi nary 35 tool,s which may be |owered into the well tubin In addi- tion,

the upper. body SSEHAGH 638 | Suitakiei ERF| Ponditenifda igedparameter
i nstrunment 1Guer gearanéter®nt RABover ae efffyetivebtaptacie Wurd rmlslst tle

The upper and | r f _th p sec 62 are,.pr.epared f

wel di ng pref eras§1 ﬁg{;ﬁ%’g gretq'au"gﬁt %Wﬁlat%?\t gv§33a5?%1 upP5°Vle'§g
lower end is w@lml?éd! &pate 7for oopkratipper ofné cfuitiablevcichodgr skeol pnt64,
as 05 before gedlgddietipedNEatiBper f%’ideﬂfséatﬁ e{:?BQEYs%%‘H'éE‘ gﬁ tPu-

C|rQym‘erent|aII vvelde as at 82°to th ower |l ece
60 after it ha?%r?%u?-?aBFyrﬁF‘@B&PQd sp&%é%lmqa‘&ﬁ Wu%%rrﬁﬁﬁpﬁﬁéce
60 may, if 1% icded®émiend to pro- 10 vide neans for actuating an orienti:ng

ki C@’er tool thereighy 16,0 S Ml At QIASE L NG SLERYS 35458, 855" Q8a

4,105,279 to Glotin, et al., supra, the lower end of the

'receptacle is bored and threaded to receive an electrical

_ plug 42 hav1ng an upstandlng contact member 44, to be de-

20 scribed later, to be contacted by the instrument 38. An

eledtriqal wire 43 is attached to the outer end of plug 42

and extends to the surface. The instrument 38 has in its

lower end a socket which, when the instrument is installed

in the receptacle bore 36, telescopes over the upstanding

25 cohtact,:m_ember 44, making electrical contact therewith,

\U _ while the snap ring 46 carried on the instrument 38 snaps

into an internal annular recess 50 provided in the recep-

tacle bore. (The instrument 38 makes electrical grounding

contact with the receptacle of the side pocket mandrel.)

30 The instrument 38 has at least one lateral port 52 near

its'upper end for admitting well fluids from the tubing

bore into the instrument where suitable sensor means (not
shown) is provided. . _

_ The side pocket mandrel 30, while similar to several

35 of those dlsclosed in the prior art mentioned hereinabove,

has no_ lateral port as do conventional 'side .pocket

mandréls. Thus, neither the main bore 32 nor the recepta-

cle bore 36 communicates with the exterior of the side



orienting sleeve 84. This orienting sleeve 84 nay be formed and secured in
position in any suitable manner. Int Illustrated structure, the sleeve’
is forned as a sepa- 15 rate piece wh is then circunferentially welded -«
‘as at. 90 to the upper end of the upper end piece. The orienting sleeve is
provi ‘ded wit pair gui surfaces 92 ich e nd from.a _point 94
upwar di y tB° ﬁFgﬂaﬂgFﬁ}‘%qﬁ}ﬁsﬂ?% Lo V\€ n89°§8%| Jenargl 8 o‘é‘f}‘l‘ees W
from poi ntpPdte Twedth0 the gliedErdmalacpugay2qr cagtaot mtb,ceaddaltmg

ot handgide! #LE-RaadchLl £ak RLESRReY eVt allie JhOlLAghe! 5. The

hi gh poi nt This s not c ro- es a

%/ aC| ng
shoul der g@e}.b as *éhsagfé-dﬂ‘:l?yeé'n ?ﬂqlerﬂﬂ%gnk’é?lm sopllciEorerinsferl i ng

act uate®n éﬁ@rﬁéfnoirﬂn%5tﬂé9 WdtriiONe TRNERE, wlll , Wiiagh vid | fubei exdd ai ned
briefly herein belg Beﬁﬁéngeer end of, the ori.enting sleeve is threaded as

at 31 for %Yt%EﬁﬁeﬁPg?' CPXPR: Dy PedAS e XiRXASred The el ectri cal
contacts of therRedelpetitdicalaniimd £9 Bﬂs dod e fiaes! remEtodteated shown

olug a2 1 st8eraibable sireArR, dauBuneie, SRBRER naa Py e S BFaci
bore 36 oquﬁﬂpmpntkeSSrraﬁucéhd@G amd isonngenarcd y dlesitricaat i enexdwul der
100 is161 9hEPEHy *:6\%}6 fd 'B%t tﬁnsﬂﬁ%‘@ ‘4;'136 fvﬁ(‘z‘é“ e?iﬂ? gpoulger 101

forming a convens tronal to- netal seal res ng,’ such as
o-ri ng 102°eRBRStaRbuite @%I%WEBO%EOMStR“@Gﬁﬁeé’*@Gr ﬂﬁ’@ PR EaRent

conduct or g9 %Q%Méﬁseéla&hbt Spa@ﬁ:ﬁéﬁ& ead a@ﬁameéi 86 e dnio be

attached to a Ult a suitable

Sonacetor  Cafedl ‘ahdosgnes" g1SERrsRls B ighal Y] e O'equine Suefded FH “ond
i's attachewh.re 4ar; |Eqm.tpﬂ@ma:l 84 tincnhi&es;omeans tfem'bq:rc@:‘:esm sﬂ'd:le pl ug

2 hacns s MRELs IO 60 SRy gl SR iy Myt 20
formed of regordingy aﬁF‘ethep&é&ei-c haV| ng desired dielectric o/
Thus, whether the well is flowing, or not flowing, so
long as electrical power is supplied to instrument '38, it
will transmit electrical impulses to the surface to indi-

20 cate the pressure, and/or temperature, or the like parame-
ter, at the location of the instrument in the well. The
instrument will ordinarily be programmed to sample the
pressure, and/or temperature, -‘or the like, at perhaps
closely spaced time intervals and to send appropria'te sig-

25 nals to. the surface each time a parameter is sampled.
Thus, monitoring is wvirtually instantaneous and in real -/
time. Any change in the parameter being moru.tored may be
immediately reflected at the surface.

Referring now to Figures 2A, 2B, and 2c; the side

30 pocket mandrel 30 and instrument 38 are seen to be illus-

- trated in greater detail. ' ' ' '
The. side pocket mandrel 30 "is provided with means
such as thread 31 at its upper and lower ends for attach-
ment to the well tubing 24. A main bore 32 extends the

35 full length of the mandrel 30 and is coextensive with the
flow passage 27 through the well tubih'g". ' The side bocket

.-mandrel is constructed in a manner very similar to that
taught in U.S. Patents 4,333,527 and 4,416,330, supra. It



properties, is disposed between the plug 42 and the male 10 contact menber
112, to avoid shunting or short circuiting therebetwen and, thus, causing
the isnstallation to mal- function. Thus, an}jupstandi ng contact nenber 44 is
provi ded at the | ower end of the receptacle bore. A drain port 70 .15

cormuni cates t rﬁﬁg,%ia r | 3 rely.s | 3 :
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connector is carrieth@n 1derxboaye seetioncnis Ofothedi BF raineel id8.pbadd offhe

dnstrunent 38 i g cqnnected to_this femal e porjrop 125 of this connector by
a coupler 127 ﬁ%\ﬁeﬁ‘g %t ettPPcAP SRS ré%ng"ﬂ@deffgﬁ‘diangsorﬂg bar,
t her et hr ou@® t ¢hel ewtini dadte 32nmast the nashinednt d¥dlied: her esithélarly

portion 125 of & i Jic %%.t r. e I | h e
the 25 instrurrE\ftr?[é(i.lfff(r?\J the elegct_rl ca ag"onﬁégtor y ?E\Jwggd?é% :%(r% |s\9§¢£fed
by resilient s&@Qrmeachdy estrushan.c|the makn kYrrRiuk? dray Aoe of oxped céupieg

127 is preferakphy stimsilargbaiyl ) t SsHOVSc&p¥hd Be fbéPd V39T £SSERehhe-2
recess or blind hole in the upper_.end of _.contact plyg 134 and_30 shoul dered
therein to assGTERASSLEWRREARE R EFY | pREaldede £¢ edl Bofeics? A EhOPher

127 is proviodednd téo aate ttHe cothérr edlememtisd athereess SQchn ashitie t Anap
snap ring 46 ( .0 ) LS. C | n i t [,.[vS t

retained 35 i ni'gg‘s{ tr%ocnelglsﬁ %f’e #%ec'e‘?)f’g%?glgogggéggh‘?%gtf %21& "Q‘%%#?? %htgg
of the connect dhrieadadiecpanhngsi4ig the Mmain poydre7042 thieerprategfhve
Bore 142 is enhgiged, Andehlr gaded Anddsa URRS! o Gt AbplddafiOlshapdlre-

attachment to codpler 127. Bore as I'ts f[ower_ portion enlarged as at

144.7 Wthin bSTed BAY iQPRIGEHNEnthe s Garypfaneort i, valfed e The
el ectrical recepicdptadle Hore Visleils phoehdedl wikhwnbe 1dasnfabgsort means

U other than drain port 70 and is otherwise imperforate

~ intermediate its ends and, thus, the interior of the side

pocket mandrel 30 has no fluid communication with ‘the

exterior thereof. -

20 The upper body section 62 may be formed from a solid

_ bar of steel, but is preferably formed from an extrusion.

A transverse section of this upper body section is seen in

Figure 3. It is seen in Figure 3 that the outer shape 76

in the upper body section 62 is generally oval, however, a

25 round outer shape may be preferred in large sizes of

Y _ mandrels if great pressures are to be withstood. The

_inner shape 78 is much like a cylindrical bore portion 79

 with a large longitudinal channel or keyway 80 (as taught

in patent 4,416,330 to Merritt, et al.) opening thereinto

30 as shown. The keyway 80 is offset from the main bore and

_ in this case houses the instrument 38 in an out-of-the-way

location. 1In addition, the keyway while being of suffi-

~cient section to accept the instrument, is sufficiently

~narrow to protect. it from being struck by most ordinary

35 tools which may be lowered into the well tubing. 1In addi-

tion, the upper body section 62 is sufficiently long to

| accomfhodate any instrument, such as instrument 38, pres-
ently available to the industry. '



05 An insulating sleeve 150 is placed wthin the body 140 and a pair
of resilient seal rings 152 seal betweep,the body and the insulating sleeve
as shown. An external annul ar shoulder( 4 on the sleeve engages a .
correspondi ng downwardly facing shoulder 155 to limt upward novenent of 10
the sl eeve 150 UsSLRg e e 1 a seen I n
Figure 4, is sﬁ%@%dagpggoé%&d}g é%cgh %ﬁ%Ft ﬂe §§€g§e%%%¥25gﬁ¥gfﬁl ousi;

A conduct oareopzepaneﬁbéorleeel%lmspreﬁﬁeébﬂﬁsnde the madDeAut |‘q¢gxgé1teeve

150 as shoyw.pad&h€ JPIHE!sHAS 8u §adow@*&er dbqaenena bl R 1e 264 or
recei ving the upstand I n con m%mer 44 of _the mandrel |n manner to
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this reduc ia i | e S

t herein |ng€m?§hg§%§"fﬁ%lrerﬂ%ag§& g’g%é@a% ?E gasd%ase %OS@E’% [ nég y
engage t heof nrilre wappest emdulpitdorn §Pecdvftas) ids bhsarkbsemesmitakliyure 4.
The upper qg%pgi.egegg §§5€:§19E IIed and t hreaded for attachnent of pI ug

170. Plug I'S provi "a suitable recess or bore for receiving
the | ower end oThGpPPEQrI éade PiaaRi &Y Pray odifoitofiscdgsiced Xp pro-

expl aiTed ¢sdéi eheahBar £bts hewaatqa@ e&nd&tl@htiwemrmmr 162045

formed with an_internal anna g gess MwWhich 1s 30 di oseq?

contact menbeFe4i?a RAi BROVCOLE: Ha ansﬁrrllﬁ'é‘ V(ﬁ'he?fu EE R
conduct i veorrhénting asfnb.em i8a .gol 'ﬂhpisatcanh.eritxhgl Isénhevﬁh'i Mnmﬂmer bes
shaped to pg 304! Q8" LEEGPER Gih! pWsliit {LAE 1P ‘Eh efm

and its springiness assures good cont act W|th ot and \t-He

conduct or thekéllugbratednsiruchyxes Shenshaave %tf%ﬂ%rﬁ%cﬂ -’n%!?ﬁ)‘er 174

are avzs | aPéﬁebegbbJUQh&cthQSEh'eﬁs c1|r'&§mféz‘é%t‘ﬂatlcﬁf walldddrde aat ‘90 The
| ower end of %E% conduct or _socket. nmenber 162& S. substant hal Ia/r.even Wi th \t‘rbe

| over end BP i%%t?ﬂ% of the upper end piece. ienting
sleeve is provided with a pair of guide surfaces 92 which

extend from a point 94 upwardly to a high point 96 which
may or may not be located 180 degrees from point 94. The
20 two guide surfaces may or may not proceed along right-hand
and left-hand helical paths to arrive at the high point
96. The high point is thus shaped like a notch and pro-
vides a downwardly facing shoulder 96 to be engaged by an
orienting key of a kickover tool for actuation thereof in
25 the well known manner, but which will be explained briefly
herein below. The upper end of the orienting sleeve is o/
threaded as at 31 for attachment to the well tubing as
before explained. - '
The electrical contacts of the side pocket mandrel 30
30 and the instrument 38 are shown inngreater detail in Fig-
ure 4. Referring now to Figure 4, the electrical plug 42
is secured as by threads 41 in the lower end of the recep-
tacle bore 36 of side pocket mandrel 30 and its upﬁardly
facing seating shoulder 100 is tightened firmly against
35 downwardly facing seating shoulder ldl‘fOrming a conven-
tional metal-to-metal seal. ' A resilient ring, such as
o-ring 102 seals about the plug as shown. ‘A connector 106
provides a conductor rod 108 which -has its external end



sl eeve 150. Below their lower ends is a pair of insulator rings 176 which
may. be shaped identically and when assem 05~ bl ed as shown provide an
i nternal annular recess in which is positi g{i a snap ring 178 having its
bore chanfered at its | ower end as shown to provide a cam shoul der 180

whi'le th { | gLt da!
0, P St e b el st
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bore 186 enl arg S yPper end as sh Wn tﬁr rec ﬁnd ho se.a on
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inner wal | of havimge amexterned) Hangelih athelts PpRr ende 2pdgfesmed

the insulator ijegsal765,3RenERE Sﬁ%s{:h&g Ik8veagh hayeiregentapbloeeriag
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good, clean coRroReRid@Rrens h%1§8°?ﬁ§t PﬁﬁEﬁFnSé; PR 4
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and/ or noni nsult tin eg) ‘{qaur ds Fggae 3'{%6]5.214 r%t ggsggaagc&g_]p%{ﬁ? atyiLhe

time that the i ower en en
i nstrument is tfinstdgrsed dovvn over 30 the upstanding contact nenber 44 in

the |ower end of the e iRk bRia1Al Linthershifbaockal Bgksyiadbage

for\acconplishing suc ean_conhection are_provided Wi here be
expl ai ned. A pr%n]-?‘ﬁﬁrr §’$q i hbithedi SpeRRERFRet I}Pé’ll?ore A6 r&F'"359°Y*ﬁe
conduct or . dBeevdnkfithicalfés Rhet feddptacTontGvie | oeerwith f ahe 2fidndiredhs
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passage of fluids and solid particles carried thereby.

The female portion 125 of the electrical connector is
carried on the extreme lower end of the instrument 38.

20 The instrument 38 is connected to this female portion 125
of this connector by a coupler 127 having electrical con-
ductor means 129 extending therethrough to electrically
connect the instrument 38 to the female portion 125 of the
"electrical connector. The coupler is attached between the

25 instrument and the electrical connector by threads 130 and

U . is sealed by resilient seal rings 132. The electrical
conductor 129 of the coupler 127 is preferably spring
loaded and its lower end is firmly pressed into a recess
, or blind hole in the upper end of contact plug 134 and
30 shouldered therein to assure good and uninterrupted elec-
- trical contact.

The coupler 127 is prov1ded with a sultable external
annular recess 50 in wh:r.ch the snap ring 46 (see Fig-
ure 2¢C) is carrled and by which the instrument is retained

35 in position in the redeptacle_ bore 36. '

The female portion 125 of the connector includes a
housing 140 havincj a bore 142 therethrough. Bore 142 is
enlarged and threaded at its upper end as at 130 for



surface which will allow the | ower end of the piston to pass through snap
ring 178, the inside dinension of the snap ring being inherently smaller
than the outer dianmeter of the piston ey bei ng expandabl e or spreadable to-
ac- 05 commodate the piston. The pi st 200 is formed with an external .
annul ar recess 206 thereabout. ThIS recess has its upper_wall normal to.the

pi ston' s | Bh§RChAMENE taxiCOURLars 125 ni MPLe s hasiovifmakeWsr fRRTHioN

shoul der 2@%1&3&1' wrawallluof tmﬁhiﬁcwé s hevelel esall ikl tenpr oV
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t he snap ring 1 engages sSquar e per 5i e cess
206 on thelgPstand ta neirn@ﬁ tlse$:n11-¢lat BGMr Iptm;t?eléﬁZ H@@lcabﬂ-‘ye%m space

214 in theghar %o’d@ﬂ ARPVendi $h801809nkS shithved ae0BHRNE! V Ak tExebeam

non- conducting_l i quid 20 such as a silicone liquid.or. a suitable

non- conduc?PFéll@Fe§§€“1 en 154 P thaisleswe 1/Hgagrs o%r%?f’ie"&?°?‘|’ﬁ~§gl i quid
to be slighbwnwaealyt Farimatsmiulder iES 44 QUinic tupwer@naovenentdof The

I|qU|d|n ace 14 W t p I e t e nits
pl ace m?r eg rlgeaﬁ'ﬁ yiéo gﬁ ﬁgghl& %?%Tq‘gﬁ V\%.g gﬂlg'ﬁg\%tsnlgm 58 38#1 ghé

posi tion (séteeszleowrgs am@ehelih i Rignoee 4by . isnspacedg almlozmedpetapﬁery of
the |over gobhi @ReOhdwes Rind A% %ﬁ%&%&%’s a%one way seal ring 188 to

di scourage the non- conducting fluid fromm Lng out, of its gl ace in the
30 instrument. WheFPRRRCFRE: SARKAT 3memker, HBWPASHIANRS  dBELDSt acied
bore 36, tkad oﬂmumeﬂngnel@‘ewelsosh@r@me ar rhilso mehbagomOVEr the

ond of Tone ARHEbAFASBEnG &1 41 AR L4 ‘5o Ree Pt S8 RRaFER ST he.
fluid abovemghezqnm manmmem¢mmam®rehlsplacndnn€pate Redeks o/
closed aboyg Jiied) StAlkt dBSvE@Nthe' PHintOhu¥&@ore 164 terminates,
the conductor socket member 162 is reduced in outside
diameter as at 166 and this reduced diameter portion has a
20 pair of seal ring recesses formed therein in which resil-
ient seal rings 168 are disposed to sealingly engage the
inner wall of insulating sleeve 150 as clearly seen in
Figure 4. .The upper end of member 162 is drilled and
threaded for attachment of plug 170. Plug 170 is provided
25 with a suitable recess or bore for receiving the lower end
of spring-loaded conductor rod 129 of coupler 127 as ~/
‘explained earlier. o -
Near its lower end, conductor socket member 162 is
formed with an internal annular recess 172 in which is
30 disposed a contact member 174 which is formed of spring
brass or other suitable conductive material and may be
gold plated if desired. This member is shaped to be an
interference fit with the upstanding conductor member 44
and its springiness assures good contact with both the
35 member 44 and the conductor socket 162. (Contact bands or
membex:s such as contact member 174 are available from
Hugin- Industries, Inc., Los Altos, california.)



for the insulating fluid i s downward about the piston, and to do this
the liquid nust be forced dowmward between the piston and the one-way
seal ring 188. As the non- conducti ng;“qui d is thus displaced, it

di spl aces ahead of it all other |iquids salt -water, wat er nmud, and
the 05 like, so that when the instrunent |sfuII¥ seat ed, as enln Flgure
4, there will be godhe e cBRLaOE He\eAndnetesneackete o7 1184 91%he
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Since the one-way sea not aIIowf uids to re- nter *__ §2%4
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passageway comagudd<sastsy sheulpeer 1wzl oles@aparﬁa:éevmdm thios eshapi yingf

the instrunggnt . e « passage- way has a check
val ve thereril%n | cﬁ"’vﬁ Ib%b'f%gj?éﬁffg?d@‘? anSib%gss i nwardly therethrough

but will not allow fBekaté thenpaart bér dnsudader Fingsolk TR @ dFiBgt +8A. 14
‘the level of t &l ynf é‘%ﬁf&i—%&&%&%@ i1y 4 thbelh‘é ﬁ&@sbﬂ@lyms.

provi ded with short |nterrre ate bore 220. This short
undEjt andabl y %kﬁ/l%&ga?aaﬁohaﬁnﬁl Rereeddss %Wﬁ kP?ra’yt%euBB?Fang‘egr?
Igure 5. ThikowreCEsSréddive amdliHdmde fa ubfeewayusieadt imingy 188t he The

Theul ator StbeveiigolBandih EReRell WA Hor sty ko Whfen L,
162§ _as shovvn dispesed| & seal ring such as o-ring 190 for sealingly
engaging the inner wall of the housing as shown. The ring
184 is retained in place by a retaining ring 192 engaged
- in a suitable internal annular groove in the inner wall of
20 the housing 140 as seen in the drawing;"The ring 184, the
insulator rings 176, and the snap ring 178 each have a
‘central opening for receiving the upstanding contact
member 44 as shown. |

. In order to assure good, clean contact between the
25 instrument 38 and the upstanding conductor member 44, well
L/ fluids, salt water, mud, acids, and other unclean and/or
noninsulating liquids must be exclud'e_d' from the contact
areas at the time that the instrument is installed and the
lower open end of the instrument is telescoped down over
30 the upstanding contact member 44 in the lower end of the
receptacle bore 36 in the side pocket mandrel. Means for
accomplishing such good, clean connection aré provided and

will here be explained. ' '
A piston 200 is slidably disposed in the bore 164 of
35 the conductor sleeve 162. This piston has a concave lower
surface 202 which conforms substantially to the rounded
upper end surface of contact member 44 and the lower outer
edge of the piston is rounded to form an annular cam



35 recess 228 is fornmed in the conductor sleeve to facilitate the novenent
of fluids between holes 224 and 226. The body 140 is provided with a
~passage through its wall to fluidly c i cate recess 221 with the
‘exterior of the housing. This passagje is provided in the formof an
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initial lower position. R
The cavity or space 214'in the bore 164 above piston
200 is fill'ed'completely with clean, non-conducting liquid
20 such as a silicone ligquid or a suitable non-conductive
grease. It may be desirable for the density of this
liquid to be slighi:ly less than that of the well liquids
to be encountered. The liquid in space 214 will then be
buoyed upward and will be retained in its place more
25 readily. When tl_zé piston 200 is in its initial lower
position (not shown) and held in place by snap ring 178, -’/
the periphery of the lower portion of the piston is en-
gaged by one-way seal ring 188 to discourage the non-
conducting 'f_luid' _fi.?om migrating out of its place in the
30 inst;rﬁment. .
_ When the _in_strument 38 is forced down into the recep-
tacle bore 36, the_ 1owei: open end of the instrument starts
to telesdope over the upstanding contact member 44. The
member 44 immediately engages the lower end of the piston.
'35 As the instrument is forced further downward, the fluid
above the piston is compressed and then dispiaced. Space
214 is closed above the piston. The only route of escape
for the insd]_.ating-fluid is downward about the piston, and




fromthe well. The instrument is installed in and renoved fromthe side
pocket mandrel 30 through use of a suitabl Eglckover 35 tool lowered into
the well by suitable neans, such as a mﬁréj_ ne (not shown) and a string of
wi rekine t.ools (not shown)'. Wre line and wireline tools are wel | knomn

and - 25 - Y b f reat a Hﬁﬁﬁ'
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U strument 38 from the upstanding male c¢ontact member 44,

means are preferably prov1ded for allowing well fluids to

re—-enter the space 214. Since the one-way seal 188 will

not allow fluids to re-enter the space 214, other means of
20 're-entry is needed. '

The housing 140 is provided with a passageway commu-
nicating the upper end of space 214 with the exterior of
the instrument 38 as will be described, and this passage-
way has a check valve thereig which will permit fluids to

25 pass inwardly therethrough but will not allow fluids to
U move therethrough in an outward direction.

At the level of the downwardly facing shoulder 155 in
‘the body, the body is provided with a short intermediate
bore 220. This short bore understandably provides an

30 annular recess 221 which may be better seen in Figure 5.

This recess 221 is in direct fluid communication with the

space 214 above piston 200 via a plurality of holes 224,

through the insulator sleeve 150, and a plurality of holes

226 in the conductor sleeve 162, as shown. An annular

'35 recess 228 is formed in the conductor sleeve to facilitate
the movement of fluids between holes 224 and 226.

The body 140 is provided with a passage through its
wall to fluidly communicate recess 221 with the exterior



bolt 324 passes through slot 314 of the body and is tight- 30 ened in

t hreaded aperture 326 of the actuator , as shown, to hold the body and
actuator in close but freely sliding rgﬁgfionship. The head of bolt 324
'slides in the enlarged portion 316 of slot 314. The actuator is

slidable %va@é'.ﬁauggagt Pafild Pas é‘t?é‘ F? Brovifed s3p tﬂ@efé*-ﬂ plge upper
end of the actuator abufs or substan-_Ttrally abuts the_downwardly faci ngﬂJ
shoul der #P offgRNtgHSraRRVersadNLe| 230 3bicRdia FLRRFLB0SPENOAD see

in. Fi ?Frﬁgﬁﬁéﬁnd.BB,%ﬂ@i ehawi o f hgg@mzsbearsl'-lﬁlegge? bsrp'sg&tagu@} Bgodis
pi votal ly_attache A¢] to t ovwer hifurcate .0 ody
. 302 and lnbeansc’aré-juﬁe?¥rr§§ﬁ§%3%%'s. Z%iﬁoﬁﬁgﬁy'vﬁgclﬁ a)tX/ f)??/ofmpi n 336
to it95f r passradeowed0cpéraitsedihe nfloguré dluifls imbertkhadidSeafiop vot

arm 330 | H¢ ChGRELHG! h40 Cds ggﬁg%}%ggﬁghtﬁ RPAGFE W PiTL SHdecars | ed

on the actuator ma seen when the actuator 320
noves dommemﬁjl%ﬂ?‘@ﬁi@imfot¥%e§6%-302, ‘the pin 340, noving down-
wardly rel ativeri® &hecRi %Rilvd,M S36h sl | clédeic evall@ePi el y anmat,0 pi vot
about pi vot }FI n 3%% Hl a_ _count m—%o.ckvm se d rectlonl Wien gctuator 320
reaches i 0¥ RRrRbstRBol¥Pe WhiCh & SHRISYHREC sRLART - 8BS UFRe BFi%70t ar m
Wl B i rcidioki chegkr vadyiels andihswagingt toblee arel axathdbleutfromar dl y
fromthe S t antj de s 15 t pi.vot arm
SWi ngs ou?\g/}\gér/d?'%et '(L)@\Aé/a'rﬂ He%k%(lg%/ég%% OSl.{’lﬁg%Ft%%étt’ OOIﬁgg\rNrg erbé%eaﬁggrB?S,

bei ng hi ngheakheralverbaai heenn sapeaiadeseso IRV checke¥plveh@ssengs t he

pi vot ar mpiyola% 4t 0581 S§&&ANELh PESguiren shad 0@l rediel! eindBaRgePi M4 S | f]j
cl ockwi se positjon and thus remai ns substan- 20 tially parallel to the

| ongi t udi FEHNEKI@ of the ki ckover tool. In Figures 6A-8B, the tool carrier

neans Iimcl udes Phusy r when3pistioh Roonbsngoved dsatdbyn dhi thei doxwspended
"t r oducedTorSho SHeC SRR T Te gt e A B7 c 2ng) et [ R fhwer
open end of the instrument being telescoped down over the
upstanding contact member 44, the non-conducting liquid
above the piston éannot flow'through check valve assembly
20 234 so it must flow downwardly around the piston and the
upstanding contact member 44. This washes the well
fluids, oil, salt water, and the like substances, out of
the contact area as before explained. When, however, the
) instrument 38 is lifted relative to the upstanding contact
25 member, well fluids will flow from the exterior of the in- )
strument, through passage 230 and check valve assembly o/
. 234, into recess 221. From there it flows through holes
224,frecess'228, and holes 226 into space 214 to f£ill the
void created by such upward movement of the instrument
30 relati_.ve to the upstanding contact member. . This facili-
tates making the disconnect for removal of the instrument
from the well. S
_ The instrument is installed in and removed  from the
side pocket mandrel 30 through use of a suitable kickover
35 tool lowered into the well by suitable means, such as a
wire l_iqe_ (not shown) and a string of wireline tools (not
sho_wn)'. Wire line and wireline tools are well known and



It is readi.ly seen that when the kickover tool 300 is actuated, as by

nmovi ng the actuator 320 thereof downward relative to its body 302, the tool
carrier neans and in- strunment are noved froma running position wher ei n
they 30 are axially aligned with the kicRBvar tool, and therefore with the

tubing bore a F r toaklc over
posi tlgon V\heremg‘?ﬁebkggl lu%%rd‘raltgdff ma% Xﬁarfhe | anI?sI"ﬁﬂ’a%t sgggug‘%lagﬁaﬁlspw
di spfaced to a @RREXedA, osafrFil devigasenand Dlﬁhleh'ews!ﬂ.ﬂséitoqlet@pt atglelshor e

36 of 35 the side pﬁ)ﬁ’éﬁbu&ﬁ“ék%t%ﬁg IE@kaE@‘é%ﬁsO%g%@ He ¥ 11dedin—
with an orientin ?%d:i. er ,or having, a square _upwardl facl ng

end 3.51, and af N SLRG Y FRMERE 358UGHI @F hhRSTFIMeRls 38, siRdibee S
sui tabl e sl@f spetkes mhndradd3sdobedelnh aot ugher k&&&ov’é&ew 3 Kidfures

b h lid d h
b i ent i ng key | SATA0R T y PAPSASHIaR Ay APYEBH pr T Tdte FASKUATD B
first spring 35sipenilad §eabndespwhngh35ﬁhﬂh|h£kncﬁre)vthlesveryess@rerimae t doadh
does the first %QiiEQteBQBQt?anEHQSw:L%ﬁA' aB@oﬁ%e@;fr%eke‘P%?g@&g pin 357

which is carrie e aperture of orientir'’n ‘shown.

an energency, a |lar gBeﬁeFé'énapﬁPP’ed:q Figures | 6At “'—#@“%@}1 ak0Bo BY f‘ﬂﬁé-”(é?/e
repeat edl y 3mgageas €hap ehaukﬁeko%rl foblle mandrel, the pin 32 ﬂﬁdic@i’@ﬂr

and as the key noves relative to the actuatq t he cam sur e
300 Wil Force TRESERLDN PothE, Yesoranry: rumeRated Ghol SKONSE ARAE S0
detent neans ariespsdwidedt fos dheeitiiokpvidr t beodcididolosD in ithe above-

upper ost, and b3 Bnblioyl 8 a RS PAS ) Tl aLNEe L OB B2 1A

paiy ,of detent springs di spose e actuator, wound
around pin 362 anqoz;aenaf,pdu hgrlaas bUerefemsxcmcf@rsmdﬁomlmpmﬁﬂst st op

bl ock 364 wis le its ROckeiBer easlapﬁboeslﬁcﬂ%wa%f%f@né&éh%wr%y
facing surface 366 .at the |ower end of slot 368 in body, 302" as seen in

Fi gure 6A. SechaV iBIFRRARS 7. suFP RS kbread (304 on its upper end for

attachment to a tool train such as tool train 306. Body
302 has a flat surface 310 which extends from ;ts lower
end 311 to a location near its upper end where it meets
20  abrupt downwardly facing shoulder 312. Body 302 is formed
with a longitudinally extending slot 314 which is enlarged
as at 316. '
‘An elongate actuator 320 has é flat side 322 which
extends from its upper end downward almost to its lower
25 end. The body 302 and the actuator are assembled as shown
U with their flat sides 310 and 322 in cohfronfing relation
by suitable means such as a bolt/slot arrangement or a
T-slot arrangement. In the kickover tool 300, a shoulder
bolt 324 passes through slot 314 of the body and is tight-
30 ened in threaded aperture 326 of thé' aCtuator 320, as
shown, to hold the body and actuator in close but freely
sliding relationship. ‘The head of bolt 324 slides in the
.enlarged portion 316 “of slot 314. The actuator is
slidable between an’' upper po‘sitiah','“ seen in Figure 6A
35 wherein the upper end of the actuator abuts or substan-
tially -abuts the downwardly facing shoulder 312 at the
upper ‘end of body flat 310 and a lower position, seen in.
Figures 8A and 8B, which will become clear later.



able to provide neans such as cam bl ock 370 on the end of the springs 360
as shown to provide better bearing are and i nprove the operation of

t he tool. By applying a downward forc surface 366 of the body, the
springs 360 also apply an upward force to pin 362 which tends to lift the .

actuator and rmang:ﬁvatl arinnasbslgpgebmsngoa&b%eaelaet in{e gi RO 302. 30
The ki ckover_t ool ieen I%Hﬁé‘%}ﬁ?&s 6A- 6C |$ %\g intQ the, well tuw
24 as throtifh Bet ‘P OYffe & 049 t?‘quﬁ r 0P &4ty

shoul der %ﬂenfméé:as 0385 EethmgghdyyBE&taehleaI aw bliye pdmictte il f3ame 992 of
orienting n S C d The ki c ool is
then |i fteédtl'gm gﬁe f léfﬂgr ﬁgﬁl ggr %&Tr@g o I“ét%ntGBn' 'Il&e §%\6‘ mB?El}: S
spri n&%r@%enlﬁeﬁv\mm y33Qi s eﬁ@}ﬁ@ﬁﬂtﬂetbuisd@tsmm QQSOWhtquT@ ok enting

sl eeve 84 gigaybd! wiﬁh' g¥nl Bagl @a@éx‘f& 6rhetﬂfé c&eesataeobzaboutxe Infa GIy
| ongi tudinal “axi's until "the orienti n a eaé_-loge\?@pex I nd |cate by

downwar dI f‘?‘&c‘?ﬁgr§ﬁ3ﬁhiei"’398 Ehatny 8P| 4N Rhce
upwar dly ngaf@lyheelatiuvet tor thef boag eauseth@w@ﬁpdwo?;oand\mﬁ@\&owvardl y

| ati to. 0 3 t _.f f. t ent
pr i ngs. actrtRLy FRLgkEYe E0.trd VRN Ain niPentin ety She daedf ne
act uatl? aam!nb(h@y pivet paboutamivi80 pinsadig it aaatuntent-cluckwise
carrier megfgedgPoAld WRRhH' %cﬁwoﬁ%%er@ééﬁgst R ]Q.?Jvferﬁléét Gl aced or

of fset posi- 10 ti-on, seen in Flqu : is of osition the tool
carrier neeheRangePRsinufdIuras 8&t.lt%’?%lea?he“’f’fﬁl RiNgEc2¥R éﬁl]tlhé’%l’efé
pocket nmanitgl xdrkoifer Wbsitibhe wiririd irnl 1ﬁbarfr1@e 8énaheke endey GUit-

ded t d of bore 36. 15 \J
Then the- RabALE, T, (oife, GBERYPRE] SlSeSnt IO TR " Aefmalid  Bs 1he
act uatl¥ 3sownhe dsmtileogkidy® armdswéngs sptwagdiF0 towaphddickover its
position dﬁ@Q!"Elohn Ei QUE o§ ‘é{%ﬁf nfﬁ.ta%éJ%%%r M%ﬁif‘éd@ﬁefé@éged a,

correspon cam S actuat

remalns in a pendent p051tlon as seen. Thus, as the pivot
arm pivots to misaligned position the tool carrier means
pivots in a clockwise position and thus remains substan-
20 tially parallei to the longitudinal axis of the kickover
tocl. 1In Flgures 6A-SB the tool carrier means includes a
carrier 344 and a running tool 346 from which is suspended
an instrument 38 which may be like the instrument 38 pre-
viousiy introduced for monitoring the well pressure and/or
25 temperature. | | - ' N
It is readlly seen that when the kickover tool 300 is W/
actuated, as by moving the actuator 320 thereof downward
relative to its body 302, the tool carrier means and in-
strument are moved from a running position wherein they
30 are axially aligned with the kickover tool, and therefore
with the tubing bore as seen in Figure 6A-6C, to a- kick-
ovet or misaligned pesitipn.whereinuthe_tool carrier means
and the instrument are laterally displaced to a position
of axial alignment with the offset receptacle bore 36 of
35 the side poeket mandre1_30.=e
The kickqvef.tool_3oowis provided with an orienting
fingef er key 350, having a square -upwardly facing
end 351, aﬂd'attaehed as with pin 352 which has its ends



20 detent or latch the actuator in its fully actuated position. At
the-sanme tine, when the body 302 reached 'L%kuppernnst position relative

to the actuator, other nmeans becane effecti o positively lock the

ki ckover tool in 25 its fully:actuated posi'tion. This |ock neans includes a

| ock plunger 339 fagyi (ﬁngugysougmam 00 ShERPRLE dTbaPsELLS a0

whi ch i s biased 1 nwar a Spri arné ace yascrew3
engxded in t heaskuatead 32  (Thvee ket 35{QJtQafn meibt cﬁbotapeﬂ’nwﬁaand thaen

the 30 spring 334 @ay,es_glttgﬁ_, BlnRgede t ta IR dPSt [
Fi gure 8A, thei%l un § extend beggnda%t he flitat) sur ac%f%htfﬁ?mésﬂ 1s

act uat or . 1Yac'? bé?ﬁiﬂ %W%ﬁés by sSPEHRY mdRQa s AncdMdd@dat # ve
to the bod9530ZirsthaipriiRp 3sn tdiel wdyecbh@nepwihly BBe apdichurSoilded & he

35 actuator a | 80, is f spring 38 enter_into |l e
390 of the bod?/lgstsl%% % Ptthgg' %r?t?so 39*?%%V%ﬁp‘i‘dﬁed?’?%ﬁ%t%@a%‘ﬂ't?é?e
can be no rel aginde 35)61 agtlEt udonnd ashqtm nglnn‘aﬁénﬂdtlcmeuﬁemrrindn ignta&l
the - plunger ca n
happen after tﬁgg'%ac?a'g\r/gér&?%%%as been ?ﬁfﬁa act oat eg to afﬁmr{ﬁhol erng%M
with the | ock BPEFGENCYS0 MntREIe ef°¥ﬁ€ EP@Ilé\?ér torheaorpeatingndiast 2%t o
the side 030 pggkethe ei-eﬁaatéai @rRfiddhg t 8topl |séuldér 9@l dasethe

| ever 392 to npve o war.d of th er ,tool co Sld bly further than
Lhe Conti ning BEPETER rofthe PR ASS SOE SHERT (470 4%, her ey BAVET ST
t he si de pockewamddgr atelmtuirealeso r bben hcttuarluor t ¢thecaam sirface 321 wsll

clearly shown i , r el €358
di sposed in sl 5?1?93 0 Bﬁ‘}en%gf rj% pi vot ]'Eé nount edvﬁ i’?ﬁgo%od by
pi vot pin 395. LeverInB@dd} iom §§§6ntt dmftﬁ ?E?r pEP¥ddegodiay Oc;,etg?tlng

spring 3941‘50Ult@1earahtﬁ£hﬁbﬂ0$2@|ih3955 uppRrfict 4 041486 il Nty BEPets
formed on the | o end .of the.lever 392 %? %mgvn, 0a;-pd when this | ever
swings in a cl POSfitian ixfiative to the body '302.

A pair of detent springs 360, disposed in slot 358 of
the actuator, is wound around pin 362 and each spring has
one of. its ends supported against stop block 364 while its

20 other end applies a downward force to the upwardly -fac'ing
surface 366 at the lower end of slot 368 in body 302 as
seen in Figure 6A. See also Figure 7. It may be desir-
able to provide means such as cam block 370 on the end of
the springs 360 as shown to provide better bearing area

.25 and improve the operation of the tool. By applying a
U downward force to surface 366 of the body, the springs 360
_also apply an upward force to pin 362 which tends to 1lift
the actuator and maintain it in its uppermost position
relative to body 302.

30 ~ The kickover tool as seen in Figures 6A-6C is lowered
into the well tubing 24 as through use of a wireline and
tool string until upwardly facing shoulder 351 of the ori-
enting key 350 is below the guide surface 92 of orienting
sleeve 84 in the side pocket mandrel 30. The kickover

35 tool is then lifted with care. The shoulder 351 of ori-
enting key 350, which is spring-pressed outwardly, will
engage the guide surface 92 of the orienting sleeve 84 and
will follow it, rotating "the kickover tool about its



the finger 396 is able to project into hole 390. Lever 392 is
normal ly held retracted by spring 394 that it will not becone unduly
worn by being dragged along the 20 i wal | of the tubing. Wen the

ki ckover tool is thus in the bore of the tubing, the confining wall of the

L ulb ggg wnAlltoln @udﬁ]ﬂﬂwdiﬁéﬁ{un% tEhdTRMEL S1E V1R okfyféﬁ §4885 tﬁ%ﬁé{; the
ol e Su elo r ot”_engage .in the hole
even though WQi?A#ﬂi;g§1 eﬁﬁwiﬁ%ﬁgeg ngégapigﬁédg éﬁ1 etﬂElﬁPERovg?g
tool is at ihg HldenNé¢ yandt mhechduuhctéleupwa:emyn@oke[saﬁﬂ(brs sFukrthat or
near dounvgr gt cias S0 °LhACHo, dodl 6o OhLoD! LB Geradlve BaWEVET,

t he klckover |- OWer e hé“ac ed condi ti on,
to a pB3itiastuatdr & i WWWI%HQA-BBe whetent | eﬁFmCGSQZOfs detenhger

con- fineddy it 34y N9 ﬁé’r %hl@“tréfa@f*}é 18n§§¥ﬁd‘iﬁh‘i’arn%\}éﬁéhé hgc-

enl arged cavity “of the side pocket mandr el I nto channel 80, the

spring 382 WEshPeEVeRyeFhenartiatiory and éﬁ‘ﬁﬁoﬁ'—@@ EHY Ao REP| AGetS380
into hol e AN oudiwhrlilSplaiE tHe tRVErcdrias méam§ 395 cghat Qnﬁti‘ﬁt- in a

counter-cl ockw direction, nd 1 qu rther ?e
peri phery 3'|e"tth§ S IVEDr° ﬁgatpé)%% ’07 %%? p?ﬁnﬁg égopf’ﬁlt he
hol e 380 witlilorgr esemnt. ﬂnﬂnmgune 8Bl orifp tthiisabf fimetnposibionethet heobody

and act bat Qa3 ka1 £4320hKe OGN SR RGNS Sbhd Shelh oBorghys o

curely | ocke t 0o transmt upward ownwar orces to
the instrufEntther §iGe iPCKRt omandFeds 254 cATEd ‘ﬁ%t%%st"é’rﬁl'éﬁﬁl%

degrees anéhtahmazgisd Réh& e - tneygab:eols_ poitiai Qatyvé hehé 08ben
carrier. \Wen th%’_@ @oﬁ’eetool Is%i tbe %hat |l ever 392 re-enters thwe
confini ng MRPF D & SPYARL D1 ??ﬁe% te pocket mandrel, |ever 392
will eA8age theWhemerti® bmdyl3az mhartﬁftidngoz4tsuhppétm¢stcanséd
invardly, qisgn péé‘féﬂ%v%h%ggo e déHQﬁS{:oﬁsgzbo %ﬁ@shého'h]"&% 84¢ BY u

| onger is engaged In canndt prevent atlve
| ongi t udi nélel?ﬁi\}-'errﬁﬂrléﬁ 360 a@nanrad r dnfiq vdtso position shown in

Figure 8A wherein its upper can shoulder 372 engaged a
corresponding cam shouldgr 374 on the actuator 320 to

20 detent or latch the actuator - in- its fully actuated
position. ' _ ' .

At the same time, when the body 302 reached its
uppermost position relative to the.actuator, other means
became effective to positively lock the kickover tool in

25 its fully actuated position. This lock means includes a _
lock plunger 380, having a rounded nose 380a slidable in (/
aperture 381, and which is biased inwardly by a spring 382
retained in place by a screw 384 engaged in the enlarged

_ and threaded outer end of aperture 381. When the

30 spring 382 moves the plunger to its innermost position,
seen in FigurefaA,uthe plunger will extend beyond the flat
surface 322 of the actuator. When the actuator 320

_':e;ches its lowermost position relative to the body 302, a
- hole 390 in the body aligns with the aperture 381 of the

'35_ actuator and the plunger 380 is  forced by spring 382 to
enter into hole 390 of the body. . The actuator and body
are thus locked together and there. can be no relative lon--

' gitudinal . sliding movement between them until the



t he body, Thus, this |ock becones automatically rel eased 15 responsive to
lifting the kickover tool fromthe side p Qt mandrel . During w thdrawal
of the kickover tool fromthe side pocketgaa drel, the pivot arm nust be
returned to its aligned, or Figure 6B, position. Since the |lock 20

pl ungelr | 3§0 Pa®laiéfq%1d>eldlﬁ% red nsceted o edifsl £ced r@franhomela%got heTﬁh§0t
arm wi e forced to,ali i_tion en|t out er ages
restiction as 4" 388 Xezﬁa Hﬁgp SIC s?‘&g 38Eett9fgnd$8g %fs SHIH‘T
Figure | OB. As admdteﬂwlmr alldgh |rm1aga!91) iunith stEegam]@E;:hmger 03180 2&8nd

t he det ent sprl e | LOg t |q5fé/e ol
I n that positi on e runm%%&% lIb §§8f1 C'%Aa%h}é’ggpo cﬁ'f t"]'ﬁtg’d |E\1/I3t8
arm 330 reloéasmqk%ﬁtmrehe3¢ nsenffdniedglyo ttie Iélcllmvertlﬂ%ol redeage

The running toale346 91| HgdeRode! Gutiitid 08 NBMEN&k i KRRIE 4o hbeRsi8er~
enl arged as at 404 and threaded as at 406 far attachnment to the upper

e
of body or houfPl¥hg tarFhem,gham othes §opEiBing, RAFen3is 8kl aFfed ?;f?git

414 providing a:uhwm;f\mdlmincamgowntem cianhel shoth- the slitde 4p6ckbase
pur pose wll be er. ex A co et, 420 havi ngaa bore 422 which is

enl arged as at nel cﬁ]g%‘{)%ée]%slﬁc’?rﬁe I EBHREBPEWa of hous- ing 410,
and its uppé end neft absit clleanlyr shpwhadmFigurss iGh.erdvl ahdul0dy ghetas

shown. Collet 420 dsugordber 482 Pogl hioBokbiih Lieebady [be 30y SYbpakhe

means such as pins, screws,, It ma

more econoni callsy mipeddY f %E%r 0 AheshbRdy ¢ l‘t’é’ opiveh ePlins 395.

secured by scravsyerZni hr qgdedpiaseqsuitciidl bogetiiaeited espasdthan Ny
t hehe/ i nner ends en ag&ed i n suitabl e#cesse , holes,_or glots forned i

n
the col l et. Th&REo: i ovPund, ARehnd ¢ RIXOh B 18P vf BeRRRIGRNON ©oF
fingers 43Q5adhiryer panisexfermed bnsthé3loweaviethd of the lever 392 as

U shown, and when this lever swings in a clockwise direction
the finger 396 1is able to project into hole 390.
Lever 392 is normally held retracted by spring 394 so that

- it will not become unduly worn by being dragged along the
20 inner wall of the tubing. When the kickover tool is thus
in the bore of the tubing, the confining wall of the tub-

ing will not allow lever 392 to move outward sufficient to
clear the hole 390. At such time, the lock plunger 380
cannot engage in the hole 390 even though the hole and

25 plunger may be aligned, as when the kickover tool is at

U first fully actuated and the orienting key 350 is still at
or near downwardly facing shoulder 96 of the orienting
sleeve. If, however, the Xkickover tool is 1lowered
slightly, while in the actuated condition, to a position,

30 seen in Figures 8A-8B, wherein lever 392 is no longer con-
fined by the tubing bore, but is able to move outward into
the'enlarged'cavity of the side pocket mandrel, that is,
into channel 80, the spring 382 being stronger than
spring 394 can force the lock plunger 380 into hole 390

35 and displace the lever 392 as it is forced to pivot in a
counter-clockwise direction and thus protrude much farther
beyond the periphery of the kickover tool. The presence
of lock plunger 380 in the hole 390 will prevent relative



10 ing an upwardly facing shoul der 434 which is inclined upwardly and
i nwardly and a downwardly facing shogﬁ@zr 436 which is inclined downwardl ¥
and inwardly. The upwardly facing sh er 434 is nore abrupt than is the
‘downwar dly facing shoul der ‘436 for a purpose to be described. The 15

col | et f'%ftu&fﬁ&ﬁswxbéméimaﬂét{véén 'ﬁiﬁérHBBgt ahd é\étﬁEEM‘ andlhe
i NSt rument rovi ded nmenber 40 havi ng upwar

n
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incli & vpwbendedant |Smbsmlﬁlds{ sﬁﬂ)vﬂegﬂ'hesdémmmghafﬁh@g Is-mrul der

448 is ”Dfﬁ:.ﬁéft'%ltQéﬂabﬁehhﬁhlé%%db)} tAe RociNahd8le446. 25 Thus, the
collet fingerS may be noved into engagément with the internal fishing neck

of the instrum¥ReR tbf?%oﬁﬁhﬁ’t’e?egq r+8 gafrech#0 r E8akr dEMYF A%%engage
it. Body 428-ehtéebs gHbl confliedng maid Bukevidt thecupper ead @dvurs dly

faci ng shoul ger 449 ich_i gageabl e wi.th, the upper end of_the

ot arent S3ES, PPEREE (RRRGBRRT VASEET rioBmett b SRERSE) | Atk
theretl? TwalbcR7thé thel tubfinggeds ae:iga)g.é.d. be tdwlmerdstmmdlxa,ndii&- unl ock
them a c o] d [ I

A control Qﬁiéeigé fhsr?éc?ll %§§§egglvﬁiel %EI Ygl n togﬁ'g&g&%‘%fhe control
rod conprigdgersis engrasd 4921'115&\#@9% pBflge Wir nERNDPHePTeERRfe 454
and a smal félatﬂ%ﬂoﬁiﬁ%ﬁ&ihalf heRameh of MR RARItDr ItSlateldls. to Tg*‘,

upper end of t contr rod.i,s rounded as at 45 pr tru
bore 402 of€h °G¥per 8’6”:51&"‘? oBgFOBEFe Rgﬁ“ﬁglﬂ?glé(ar Cse?
attachml t pespenpiivet mmlﬁ.’i(tmfg the kickover ttaal frohe tm@psrldeend 458

contro o] ich protrudes frombore 460 of the carrier is
engageabl eﬁoggﬁ{:ogﬁ?@gf\pﬁce 462 formed on the |ower corner o/

During withdrawal of the kickover tool from the side
pocket mandrel, the pivot arm must be returned to its
aligned, or Figure 6B, position. Since the 1lock

20 plunger 380 has already been released or retracted from
hole 390, the pivot arm will be forced to aligned position
when its outer end engages' the restriction as at 398 near
the top of the side pocket mandrel, as seen in Figure 10B.
As the kickover tool is again in its Figure 6B position,

25 the detent spring 360 will a%ain be effective to maintain )
the kickover toel in that position. ' ' "/

The running tool 346 attached to the outer end of
pivot arm 330 releasably attaches the instrument 38 to the
kickover tool 30.

30 The running tool 346 includes a top sub 400 having a
bore 402 which is enlarged as at 404 and threaded as at
406 for attachment to the upper end of body or hous-
ing 410. Body 410.has a bore 412 which is enlarged as at
414 providing a downwardly facing internal annular shoul-

35 der 416 whose purpose will be later explained.

A collet 420 having a bore 422 which is enlarged as
at 424 is disposed in the enlarged bore 414 of hous-
ing 410, and its upper end may ‘abut downwardly facing



of the pivot armas shown. The control rod is urged up- wardly by . biasing
means such as coil spring 464 disposed i re 412 of the pulling tool
housi ng 410 and surrounds 10 control rod bet ween its upper and | ower

- flanges 454 and 456, as shown. The |ower end of the spring 414 is not

supported on | gpeerhkan t p d t UPRRE' 3
collet 420 while |§s Epﬁ}@?éﬁjs‘”ﬁ as QHB&E l?%bl rég-'vver be of %tlﬁietae in
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462 on the pi v§5{__gr r’g&;néhe zﬁ( koyer .t ool djege | ower of  t he control rod

450 is enlarged to provide bE5PLECSS E?Ge\ﬁﬁgﬁf upde? SREVFowerhe
edges 20 ©P coldets ismr sequneder byl )scmwsﬁe‘z@dtl'maad‘ﬂd)mnto Thel tatobe

470 1s smell CBOHGN delEufesPangy hswﬁ n w?#ovaﬁ{ o 8nfk 'QfgE0LaClin

fingers 430 as shown_in Figure. . I”s sufficien arge In anete
to prevent t hespéﬁplén&?‘%‘ﬁsﬁ% é‘@llleét: A gdets rﬁﬂﬁn}ﬁﬂ ign fre 2P} kefar dI y

suf- 25 ficientl y traepeidlitet NEID tﬂsdféQﬁﬁanglaé)ﬂ @epwus.—ad&wn df oa@;s&e-
I nt ernal fISh:,\gg %kOf thelnstrl,i_nméZra | t S?% g’swable to
knob 470 as pt 2dngers 430, ‘é’sn%eﬁﬁr eﬁl’“@&e 5% 43ferPFRidn

t hem t 0 t h#0codnhgol anodipwadiy alflazimepnsheultdexs 46k eallichpiis d.lncﬂ.iie:eﬁﬁ

ke hen | heulyekaMSr 8800y 2614/ LAY AldGNeLRgRiAloniag

seen in Figures 1S K ositron ure
the pivot arm ¥Bdchs @tenqbana@ Mmmgm@slwaméym cIZ&\ﬂaruPWdlY

while 35 the ggeknegaishiotilddilldingd Gdre arhPet EHARN o HHRd Nadvnddeily
vertical position, the cani urface 462 of the pivot armw ||l faqrce the

control rod 45826EPEhSHRN 43R TOF i3 sPUFBRELIR PRoSasEibedseenthen.
Figure 8B.15 |golllke flﬁgguse B8lpasabien, ehb&g&nobhen ihstiomentend oOas

control rod 45g &@p _no &Rgge{%éwééttﬁe?el %\g/eﬂ% w1tfﬁhe COll:'lpeI;[erfl nQer s

agaknst i nward m)vemant _
member 440 having an upwardly opening blind bore 442

having an internal annular ridge or flange 444 constitut-

ing what is commonly termed an "internal fishing neck".

.20 This fishing neck provides an upwardly facing shoulder 446

which is inclined downwardly and inwardly and a downwardly

-facing shoulder 448 which is inclined upwardly and in-

wardly as shown. The downwardly facing shoulder 448 is

more abrupt than is the upwardly facing shoulder 446.

25 Thus, the collet fingers may be moved into engagement with

U the internal fishing neck of the instrument with somewhat
- less force than that required to disengage it.

Body 410 of the pulling tool is formed with an exter-
nal downwardly facing shoulder 449 which is engageable

30 with the upper end of the instrument 38 to limit the down-
ward movement of the collet relative thereto.

To lock the collet fingers engaged in the instrument
and to unlock them, a control rod and spring are used, as
-will now be explained. S

35 - A" control rod 450 1is disposed within the ‘pulling
tool 346. The  control rod comprises a rod body 452
‘having a large external upper flange 454 and a smaller
lower external flange 456 intermediate its ends. The



can be di sengaged fromthe instrunment by nerely lifting 05 the kickover
tool provided the instrunment is hel $Ql_the receptacle. Ininstalling the-
instrument in the side pocket man- , the kickover tool is prepared as
seen in Fig- ures 6A-6C. In preparation, the kickover tool is actuated 10 .
- to swing tdspeiVvehdash eHevabtrbilerear &'se.lﬁ:oh&g%wa_@-ml-smrdi Edpckwi se)
to its pendent position.tq nove, the control rod to it el easi,ng positiaon
t he upper ﬁ‘&éﬁg ihénluﬁ?t %ﬂﬁ%#é“g ?gl &&‘ oﬁ’@@e&e?u?hgoéq ?et ”oq‘gﬁ} hew
col et to bereché0hofi redver warnien 33 atbachgdt bol thehepivet rashe 330 | ever
392 s depsessggle t O Lk Qrder | RGSLL uatﬁ{ef&gi@saéﬁe ifVas NG £ Nt iy

ki ckover tool 1s operated to Its running Ition, as seen I n Figures
6A- 6C,0% 0 Bt POt MRIEht PEPEFBEe35FHAP nBokeupSAn®E ¥R FRXTISE shiing
464 th 0 E0|tﬁ<§abéﬁhlfgwmgﬁi Ehﬁﬂsuhﬂfu&esiﬂtsw gsloy-.rdeac-ldmg-.ﬂmadm r@rxﬁ@r ment
to the kickgv tQal . .The kickover too nd instr nt .are attached to a
tool stri n%gaﬁéel K ?Wogfhg y t(ﬁ%\e I%%ilt‘r#\ﬂz?@dt & (yﬁg: i key is
bel ow t he wardhbyi by HiE=dng nme_aassisdehpcas(ecoﬁi_anspe'ling 4Bde das:p@wesi t ool
IS then "%ﬁeg&: %526%9&1ét§ui’iiﬁ t{-.881.k§i§u\é"i g 419 %‘ﬂoﬁ@df@o ggve to
ori- ent the Kickover tool wth respect to e receptacle bore and 1's
fgrthe'#ol i feRETed ma@thetwegnom&swspero anckk QUErp@anﬁﬁ 4%%n the
kickover tggh gsa8¢has Ehbim.acinal a@weesidriOBbr e Pk ivly 3prs Wd Indben
have space, 30 ﬁﬁrgw ded&%' sl o% 457 in thggbody,, to all %g it to ;&w nd a
little as TYRPPRRER MU AGWET 2F0ARIRI ASS5RUtndS FPPESHEES: PHedMigai nst
t he actuatupperSpnidngf3the wohildet 420 whriger itHsmmpper rendhis erwyagedl | eé?
an i nward Qi Ok | ' e ' er. d, bi of
pring 56 ha] seCtbNRr Sldsehe  ne" dohit il Hipnel? £HMRE CuBh 2800
seen i¥P Fi 3BP¥ BN Ampvand fones ite Shnteenteel yrefde toamaimteriatuitst aught
in U S. paigihded %ﬁﬁ@rS%%d Q5PUSh dMdhadenént NGAHIPT #hed Bgheidutor al\.lJ
face 462 on the pivot arm of the kickover tool.
The lower end of the control rod 450 is enlarged to

provide a knob or expander 470 whose upper and lower edges

20 or corners are preferably chamfered as shown. The
knob 470 is small enough to be disposed between the lower
ends of the éoll_et fingers 430 as shown in Figure 6B, yet
is sufficiently large in diameter to prevent the lower
ends of the collet fingers from being forced inwardly suf-

25 ficiently to pemit. them to disengage and be withdrawn
from the internal fishing neck of the instrument 38. It \/
may be desirable to form knob 470 as well as upper
flange 454 as separate pieces and then fasten them to the
control rod by suitable means such as threads, pin, or the

30 1like. L

When the kickover tool 300 is actuated from its
aligned position, seen in Figures 6A-6C, to its kickover
position, seen in Figures 8A-8B, and the pivot arm 330 is
extended at about 90 degrees to the kickover tool while

35 the tool carrier, pulling tool, and instrument remain in
their vertical position, the cam surface 462 of the pivot
arm will force the control rod 450 of the pulling tool to
its lowermost _'position,- seen in_ Figure 8B. In the



purposes by reference thereto. The instrurrent I's now wi thin channel 80 and
inalign- nment with the receptacle 55and can be |owered 05
thereinto. The collet is unlocked, but s supporting the instrunent.
-The kickover tool is lowered. The in- strument is forced into the

receptacl e bor eFBfure Ewcpeislt@ah CéRhleadinds dfdehe ThoweRalerd Ngr4&oakrbie
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turned on d electrical ene transmtted rou
i nst runent d hsLekover nEppinprovides I"Fh%ut %P$E§u¥‘ﬁn§ disedigldainefbegy
and wi || responfedeptdelael | pressure and/or the tenperature in the side

ocket mandrel. The instr en _gener,at riate

gl ectrical signals cW%#jgﬂ(]m?lm%#ﬁné EFBBgPﬁr &Rg%}\ﬁ p%“i% pgekgt man-
surface equi pmeiteb,s dthe hd{:s:kd\mxe feaolpr dsesprepared ssHSegeent idi S
readout g”dyor z%b 69:?5 arﬁ‘%‘P 515 A EHS:TEES LB ugh 1@’”;8&131%?
devi at es appreci a #y 1t he %? ?Q '? ossﬂé? th %ga Srde pocke ?
mandrel sudif 230 EVing Wm&bvogmgub@ar@catba carrherdds §W§GgpéPWPUn

of well bore. ydrds (diiddi&iigegssihl elésatpémeﬂ@cwsa@il%xborc% Oﬁoeachcne
mandrel nmay be |ocated at . the pppe .of the mandre
1E8 rgllonss

difficult for t$RPRETkoTER t"t?ol 100e P‘?%Ps"t’r%nf-hel r\’tﬂ?‘g% hgnd of
receptacl e borthe su.nstrﬁﬁenlnecnslseemést:bpeal aster t bhei rdwerTeehdnayt " theg"

: |t of I e ] d
os Qresull of Glidt! eosbathoehaninLlELiah? WU° HEIBOLEN UhE
is highly dési rraeﬂ%afmale*ﬁ%n%%elspdepreeae@ot%unppekehhesagﬁug&gg 5 ot

the' instrumentghe SHQB%(”E?H?}% n@l‘{eh n%h'édfkiél@o\fé%' ¥bNg jEeadife M LD ¥b! litROW
be described. The as shown in Figure 8B, is provided with a

cross bore 500 WWHRRHY sPPRiEioRy a8 §FeBOE-nt Figurés 6A-6C, to permit the
control rod 450 to move up under the blas of spring 464 to

collet locking posit_ion, thus securely locking the instru-
20 ment to the kickovef tool. :

The kickover tool and instrument are attached to a
tool string and lowered 1nto the well to a level where the
orienting key is below the orienting sleeve in the side

' pocket mandrel. The kickover tool is then. lifted to
25 engage its orienting key with the orienting sleeve to ori-
ent the kickover tool with respect to the receptacle bore
and is further lifted to actuate the kickover tool to
kickover position. Wher_l the kickover tool reaches fully
actuated position, the spring 354 will then have space,
30 provided by slot 457 in the body, to allow it to unwind a
little as its inner end moves about pin 352a until it
comes '_I:o' bear against the actuator. Spring 354, which is
stronger than spring 356, now applies. an inward bias to
orienting key 350 which overcomes the ~outward bias of
35 .s'pririg 356 and_' causes the key 350 to move to its fully
'retracted position, seen in Figures 8A and 11A. This is
substantially the same .pi_'ocedure taught in U.S. patent



receive a plug 504 as shown. The cross bore 500 is re- duced as at 506,
providing an upwardly facing shoul - der 508. A plunger 510 having a fl ange
or head 512 at its upper end is sllé§ di sposed in bore 500 with its .
1 ower reduced dlaneter portion | sposed |n reduced bore 506. \Wen the .

plunger 5 12 ed agai upwar faci ng shouyl.der

508, the rded‘g‘?%dé%id{: ip \M"quﬁc d‘%@‘fg‘#? R 6RFt 1p|v
arm -as sqarrpasisgnyeréﬂeneﬂcécmeré\tOOH spring 520 is di sposed in 10
bore 500 and h t djgu a n d crew 504
while its Iome?f%éndf%%g?‘gﬁ%ﬁgl n%tﬂgﬁe‘tﬂﬁghgg %gahflg?'heb ?urcl1 g?’ #h S, the
spring 520nefist Wathy &he | e%e%leﬂ‘é?%b‘—'tobslf&ng@rnd\ilcpiléndbﬁg tlowsnashd it

as fansas {eséDh€o, 15The collldtNops ﬁﬁ@ocﬁédse%ﬁ Ns£1 93T @udBortinypaced
i nwardly of |\(ot |n n%G in the pivot arm That is torg%aazl that the pl unger

is |ocat edt -vot TI n KASEONRT (FROhi #5t tAWe & t4e pi vot
armis in stmxkentoizsr forcedsahtgnaihqaose&epaacseebore Biegur el&itrtme

exposed end_ pf 20 a aforce to carrier 344 tending to
Forate it GubueoRtalE it maRe:  Sheolieh itk 45 BnGRhe, dnstiime

force willengagest ip thet ren:epttagaet doe rlgaczmtmeisawaﬁ) Eooimoflde thieckover
tool uyi |Jhﬁé*§rﬁzﬁ¥\ﬁ£ Pﬁrgléban ' gégﬁwﬁbvfe?et%h' igf 1&*35%&! > RA

mandr el . sprin suffi ci ent a/ powerful to. cause this
action evéira¥ the spdlefofrem ﬁé‘ﬁdr’é?s g Kdthdraym ArWositi on
with the regepwedlle boaetdp Qenidva LI PPEr medeklclfbeescrtmmSOénaay:dm used

repl abod YRS aoF Pl e Nkl €te { S SEFR 1887 mefer Shavg B oo
ment i oned @ar kingr eleuetrmht ex@engin beaamlttedaquuwt ruieeat 4Borto
moni t of4 ”%ﬁé‘@f@ﬂéﬁéeﬁ'sp@%% in i:'?étia‘\ﬁxgént 3 a1 kﬁtiéwét HED

i nstrunent w | noni tor ressure terrpera ure since the .
pressure 33leckricrlenergye2p B’éltlenﬁ%?ﬁ?%ﬁleteorﬁ}%sﬁ?ea RESHBIER t Uvee/
data can b@n@)oéﬁl the dripdrdthre adﬂe¢m<pemde p‘iﬁﬂ&t mandrel. The

instrument will <then generate approprlate electrical
signals which are then transmitted throug_h w'ire 43 to
20 surface equipment 55 at the surface for processing and
subsequent display, readout, and/or storage in .a memory
bank or on tape. I
In a well whose bore deviates apprec:Lably from the
vertical, it is poss:.ble that a s:.de pocket mandrel such
25 as the mandrel 300 may be located in the deviated portlon
of well bore. It is further p0551b1e that the receptacle </
bore of such mandrel may be located at the upper side of
the mandrel. It may be difficult for the kickover tool to
"aim" the instrument into the receptacle bore since
30 because of the slant, the instrument may "sag" as a result
of a little slack here and there in the klckover tool and
the running tool. '
If the "kickover tool 30 is to’ be used in deviated
‘wells, it is highly desirable that means be prov1ded to
35 prevent such- sagg:.ng of the :Lnstrument. Such means may
include the following means wl'u.ch will now be descrlbed.
‘The prO’C arm,' as shown in Figure SB,' is provided
with ‘a cross bore 500 which is threaded as at 502 to



such 'instruments are very accurate, very sophisticated, and very costly.
They may represent a cost of tens of owsands of dollars. The running
tool 346 is designed to install the deli 5 nstrument in the side pocket
mandrel gently to avoi d damage thereto. It may be desirable to provi de

means on the k| 0 I fy C& ching the d.nstrunent.shou
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means 552 and cont ai ner _npans_554 attached tQ [ ower ~actuat or
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suffi- ciently flexiple nove e r ubi ng ich ma e
perfectly stralvé’rﬁ E{h %Jgo %ﬁﬁr J&% Gi%ﬁ%seﬁw chﬁ)/ﬁ’ﬂll\/a?gﬁs}nsg
openi ng hol e 55ﬁawarda]qt uaﬂam.r@O s ldervgosyherthe t resiwecdir eshdas ofy the
or nore pins s 0, r 5 S ecelVv in
the upwardly ope @ﬁﬁ%ﬁoe—%g%é %f{%ﬁ?%ng%o%Sgg ngg}'g{:s%]c:ﬁ(egg %gl‘egl n
by suit- able rilmanglguicﬁ 68 widd BWB-. and/ sioide| gpBERT $RA 352 disposed in

sufficienthy | gard GdY asa tHEs oped \&W@f @xﬁ‘d o ﬁ@fﬁé&nséa§5§tatﬁaa(iﬁﬂer
di stance bel ow t he I wer end of the |l onggest nstrumeni en the mstruggnt

is carried 25 SF tRE I§THEN 194 0¥ J'leTh’cf"sst gvert ans 9310t
interfere with Hé”aﬂ rmnmdaf Ot)leéapn.ungei: t hehusGk sy ¢pwingrsadt bohbeantly

Fecaps acl ¢ bor SERLINE & doie St unded 516 HuhatG 00 SRELNE, Tt 88 for,
provided wth @ﬁmnqssihﬂQM|ch is flared at its upper end as at 566 to
gui de the hewer end mﬁ%@f‘ ﬁotfﬁ‘sléﬁéﬁuiﬁnhé@f‘éesﬁt Ois dp8cBar enkftaly
reduced in dlaneter 568 t0 provide an upwardly
\_ of prOt pin 336 in the pivot arm. That 1s_to say that
' - the plunger is located between the pivot pin 336 and the
pivot pin 332. When the pivot arm is in its kickover or
misaligned position, seen in Figure 8B, the exposed end of
20 plunger 500 will apply a force to carrier 344 tending to
rotate it about pivot pin 336 in a counter-clockwise di-
rection. This force will cause the instrument 38 to swing
outWérd'éway from the kickover tool until its lower por-
tlon is agalnst the wall of the side pocket mandrel. The
25 spring 520 should be sufficiently powerful to cause this
U " action even if the side pocket mandrel should be in a hor-
izontal position with the receptacle bore 36 on its upper
side. The screw 504 may be used to adjust the loading of
'spring 520 as desired. The coil sprlng may be replaced by
30 Belleville washers if extra strength is needed.. _

' As was mentioned earlier, instrument 38 can be any
suitabie instrument for monitoring the desired parameter
in the well. It is likely that such instrument will moni-
tor both pressure and temperature, and since the pressure

35 sensor will need to be temperature compensated, tempera-

| _ tufe data can be obtained_with-little'added expense. Some
such ‘instruments are very accurate, very sophisticated,

and vefy costly. They may represent a cost of. tens of



facing inclined annul ar no-go shoulder 570 for limting 35 telescoping
novenent of the instrunment into bore 564. The dianmeter of bore 564
approxi mates that of receptacle bo Q;G of the side pocket mandrel 30
and will thus sup- port the instrument in an upright aligned position and .
37 when the kickover tool is lifted through the well tub- ing 24, the

i nst rumentthobsahds| oft ddldars. |tThEhmannuhg tmkﬂ.cnmalnS|deHIgn§ﬂutoMn q~/
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t ool Q%gh a suit- able gu |ling.tool. The running tool 346 can_be converted
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wth a shepanbl fraenonndherrrtzhnﬁggt ltS0IGCr esuch’ mealy Sis NI eTh pthé i Ng
tool is aléached to arrig 335 ang Iomeéﬁg%lnto the well on the kickover
oft

t ool 300. %ﬂ%lﬂ?cﬁ8§ewl O PEn 8RSEFi d and actuated 15 in the
manner expl ai neGatehernbméans. 550f t ks aﬁhummldﬁepemduhgckﬁm@m taotua-s

| owered. T, I n [ 4 e e u t he
i nstr unentggﬁdgﬁenﬁt %&g&lgvé%\?\/aﬁl g‘%'ac?% ouI déaé: 43geon th?ﬁgg]?%‘?é
fi ngerd 43meangads2umnd dF?n’FaéPﬁg mﬁje‘-’r5%4§tﬁ'—ﬁchﬁé i ¥Rt theentowep

downwar d @N&”Bﬂta@tuéhércgbbet Rod #eads! 862 idEHARE ﬂ&vwmgshglgé 4 he
pulling tool - uses on{ rol 33 450 t.o, be . &gpther | ower,
0

conpr essi r@lg‘ﬁ nd? 4‘Ju het kn§BuA%0 THPRFESS o i BPS(?&ES'P’\(,)\ITHPB%G450 \
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444 of the Tns ment on passing. this ange, “t he )
flruxﬂ¥§vmm¢tsb¢|n§rﬁa§k Yostmaighfer mal position, and at the same tinme,

the spring 464 wbgl 583PHys aitsMughdicenial I@lsplaunaif ot @ity
opening hole 556 in actuator 320,' as shown, where it is
secured as by one or more plns_such as pln_sss,' The lower
end of rod 552 is received in the upwardly opening
20 hole 560 of container 554 and is secured therein by suit-
able means such as weld 562 and/or weld 563.

Rod 552 is suff1c1ently long to place the open upper
end of container 554 a spaced dlstance”below the lower end
of the:longestsihstrument when the instrument is carried

25 by the klckover tool. Thus the catcher means w111 not
interfere w1th the normal operation of the klckover tool
or with the process of 1nsta111ng the 1nstrument in or
removing it from the offset receptacle bore 36 of a side
pocket mandrel.

30 The container 554 is provxded w1th a bore 564 which

is flared at its upper end as at 566 to gulde the lower
end portlon of the instrument therelnto. The bore 564 is
reduced in dlameter' as at 568 to prov1de. an upwardly
facing incllned ‘annular no-go shoulder 570 for limiting

35 telescoplng movement of the 1nstrument into bore 564. The
dlameter of bore 564 approx1mates that of receptacle
bore 36 of the slde pocket mandrel 30 and w1ll thus sup-
port ‘the lnstrument in an upright allgned pos:.tlon and



30 the control rod to a position where the knob 470 thereon will support
the.coll et fingers against inward novene tg their rel easing position.
The pulling tool is now fully | ocked to t Instrunment and lifting the.
ki ckover tool will |ift the instrument fromits place in the side pocket 35
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t heisnal | spacdhss&ighaven Fok o 5‘1%@53 -~ The lower end of the colle

420 enters the upper open end of the instrument and when

the downwardly facing shoulder 436 on the collet fingers'

430 engage upwardly facing shoulder 446 in the instrument,

20 downward movement of the collet is arrested. Further
lowering of the pulling tool causes the control rod 450 to

be further lowered while compressing spring 464. The knob

470 on the lower end of control rod 450 will be moved to a
lower position allowing the collet fingers to be cammed

25 jinwardly so that their bosses 432 can move downward past
W “internal flange 444 of the instrument. Upon passing this
internal flange, the collet fingers will spring back to
their normal position, and at the same time, the'spring.

464 will expand and move the collet downward relative to

30 the control rod to a position where the knob 470 thereon
will support the collet fingers against inward movement to
their releasing position. The pulling tool is now fully
locked to the instrument and lifting the kickover tool
will 1ift the instrument from its place in the side pocket

35 mandrel. Of course, should the instrument be fouled in
the receptacle bore 36, an upward pull on the pullihg tool

of sufficient force will shéar the pin holding flange 456

in position on control rod 450 and allow the flange 456 to



and prying downward. As the stop bl ock noves downward, its upper end nust
nove inwardly a little for a short di tance as the upper pin 590 foll ows
sthe crooked portion of 30 the slot. t he upper pin 590 passes this
crooked por- tion of the slot, the stop block will nove readily toward the
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Figures 8A and 10A, runs longitudinally of the actuator
320 and is straight except for a relatively small crook or
convolut'_i_on 594. The extreme upper end of the slot may
20 preferably be in line with the straight portion thereof ,
as shown. o . _
When it becomes desirable to relieve the 1load of
spring 360, as when it is -desired to work on the kickover
.. tool without the detent being a hindrance, the stop block
25 364 is merely forced downward by placing the blade of a
screwdriver in the small space 358 above the stop block \./
and prying downward. As the stop block moves downward,
its upper end must move-_inwa_rdly_ a little for a short dis-
tance as the upper pin 590 follows the crooked portion of
30 the slot. As the upper pin 590.pa55es this crooked por-
- tion of the slot, the stop block will move readily toward
the lower end of the slot as the spring 360 unwinds to
relieve its load.
To reload spring 360 and restore the detent to oper-
35 ating condition, stop block 364 must be lifted. To do
this, the blade of a screwdriver is placed beneath it and
the point of the screwdriver then engaged in the notch 596
formed in actuator 320 slightly below window 366, after



and 608 in close proximty. Upward novenent of the actua- 25 tor 606
relative to the body is |imted by engage&q of the upper end of the
actuator with the downwardly facing shoulder! 612 fornmed on the body at the
upper termnus of flat surface 608. Downward novenent of the actuator rela-
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pro- vided by e recess 630 forned in the flat surface 6 of the body, as
shown. Thus, t kBeddedd AfoSRFIN% 3&%-uator in its | owernost position and -
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a flat side 604 and with an actuator 606 having a flat
side 606. The body and actuator are assembled with their
flat surfaces 604 and 608 facing each other and are

20 secured together for limited longitudinal sliding move-
ment. As will be seen in Figure 13, the actuator 606 is
formed with a T-slot 610 in which a T-ridge 611 formed on.
the body is engaged, thus holding the flat surfaces 604
and 608 in close proximity. Upward movement of the actua-

25 tor 606 relative to the body is limited by engagement of

U the upper end of the actuator with the downwardly facing
shoulder 612 formed on the body at the upper terminus of
flat surface 608. Downward movement of the actuator rela-
tive to the body is limited by the pivot arm 614 when it

30 reaches its full kickover position as in the kickover tool
300, as before explained.

The detent 620, as seen in Figure 11A, being.biased
by spring 622 applies a force to the upwardly facing
shoulder 622 of the body tending to move it downward while

35 at the same time applying a force to its pivot pin 624
tending to 1lift the actuator in which it is installed.
Thus the actuator is initially held in the running posi-
tion upon the body as clearly shown in Figures 11A and



tool 600 remains in the running node seen in Figures Il A and 11B. \Wen the
ki ckover tool 600 is actuated to its (kigkover position, shown in Figures -
-12A and 12B, the outer 25 end of det4 620 engages in body recess 630 and-
al so forces the release lever 635 to its extended position and holds it

there,.as9@en ixy thwrscéa&o?h%lsd id fsrslestbed o MRt 'ﬂ@égtibﬁ” the
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by its upper.en Thi,s |ent| ke e the orienting key found 05
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670. The Qnlide Key Q.Q% eCeni868 YOfiAY dRown' in Figure 12B. O
However, as seen in Figure 11A, the finger 640 engages the
outer end of detent 620 and prevents pivoting of the
release lever by the spring. ' Thus, the detent holds the
20 release lever in its retracted position while the kickover
tool 600 remains in the running mode seen in Figures 11A
and 11B.
. When the kickover tool 600  is actuated to its
kickover position, shown in Figures 12A and 12B, the outer
‘25 end of detent 620 engages in ‘body recess 630 and also
forces the release lever 635 to its extended position and W/
holds it there, as seen in Figure 12B.
Should it be desired to positively limit the release
lever 635 to movement between its retracted and extended
30 positions, this may be accomplished by any suitable means.
One suitable means for limiting movement of the release
lever is to form it with a hole therein such as hole 642
. and drilling a transverse hole in the body for installa-
tion of pin 644 which passes through hole 642 of the
35 release ‘lever, thus 1limiting movement of the release
lever, as clearly shown in Figures 11A and 12B.
Ah orienting key 660 is mounted near the upper end of
the actuator 606 and. is movable between an extended



formed -with a relatively thin body 676 having a pair of oppositely
extending wings 680 at its |ower end throqu'FO whi ch the pivot pin 666
extends, and a pair of smaller w ngs 686 n its upper end for anchoring
"the spring as- senbly 684 which is nounted upon the orienting key by a
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~ . The: orienting key 660, as seen in Figure 15, is

formed -with a relatively thin body 676 having a pair of

oppositely extending wings 680 at its lower end through

20 which the pivot pin 666 extends, and a pair of smaller

wings 686 near its upper end for anchoring the spring as-

sembly 684 which is mounted upon the orienting key by a

spring mounting pin 688 which passes through the coiled

portions: 690 of the spring assembly and the transverse

25 hold 692 formed about the wings 686 of the drienting key.

U The : spring assembly comprises a mated pair of torsion

' springs 694 having one end of each secured as by suitable

means such as brazing, welding, or the like, to a bar 695,

each spring having a free end 696. In assembling the

30 spring assembly 684 to the orienting key, the spring as-

- sembly is placed in position with its free ends 696 dis-

posed in holes 697 formed in the wings 686 and with the

coiled portions 694 of the springs aligned with the hole

692. The pin 688 is then inserted in the hole 692 and is

35 centered so that each end thereof is dlsposed in one of
the spr:Lngs. _

The inward side 700 of the orienting key may, if de-

sired, be formed with a sizeable notch or recess 702 and



15 end of groove 670 in the actuator. The spring assenbly 684 has bi ased

t he upper end of the orienting key to g; outernost position so that the -
~upwardly facing shoul der 662 provided erhe upper end of the key is ready -
to en- gage the orienting sleeve in the side pocket mandrel upon 20 upward
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outermost. position so that the upwardly facing shoulder
662 provided by the upper end of the key is ready to en-
gage the orienting sleeve in the side pocket mandrel upon
20 upward movement of the kickover tool in the side pocket

mandrel.

. Referring now to Figure 14, it is seen that the kick-
over tool body 602 is provided with a longitudinal through
- slot 720 which is widened as at 722 providing a downwardly
25 facing shoulder 724. 1In this view, the orienting key and

related parts carried;by the actuator 606 can be seen. | Y,
A pair of control plates 730 and 731 are mounted onto
a pair of pivotal shafts 733 and 734. Each such shaft, if
desired, may be made of a shoulder screw 736 and a nut
30 738, each such nut having a control plate such as control
plate 730 secured thereto in a suitable manner such as by
silver soldering, brazing, or welding. The plate 730 is
fixed to the nut 738 as shown in Figure 11B so that as the
_ actuator moves downward relative to the body during actua-
35 tion, the plates slide along the flat side 608 of the
body. It is readily seen in Figure 14 that the -control
Plates® 730 and 731 are spaced apart a distance less than
the length of the bar 695 secured to the orienting key



effective in holding the bar 695 in place. But when the body gets very near
I ts-uppernost position relative to the act%ﬁ the control plates nove
past the downwardly fac- 15 ing shoul der provi ded by the w dened
portion 722 of slot 720. Wen the control plates becone thus unsupported by
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i ndi cat ed gener he reference mer al The runni ng t ool gﬁ
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tool\./t he engagLemant “sho carrier - . . )
y the body and are free to pivot in a clockwise direction

as seen in Figures 11A and 12B, the plates, with their
shafts 731, will pivot and move out of the way of the bar
20 695. At this time, the torsion springs 694 unwind in a
counter-clockwise  direction and swing the bar until it
comes to bear against the actuator, as seen in Figure 12A.
In this position, further unwinding of the springs 694
will cause the orienting key to be biased inwardly toward
25 refracted position. . Thus,-tﬁé orienting key remains fully
operative until the very last moment so that by the time
the control plates clear shoulder 724 in slot 720 of the
body, the detent shoulder 626 of detent 620 has begun to
engage recess 630 of .the body to positively lock the body
30 in its upper position relative to the actuator.

A second form of running tool is provided for attach-
ing a well tool,. such as an :instrument 38, or other well
tool, to a kickover tool, such as kickover tool 300 or
600. :This second form of running tool is shown in Figure'

35 11B and 12B where -it is shown attached to the kickover
tool 600 and is indicated generally by the reference
numer&il 750. '
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as wi.ll be explained later. 15 The running tool 750 is simlar to
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igned with the kickover tool, 4 ,The pivot arm 614, simlar to the-
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surface 79080158819 ¥W¥sc#iPed with respect to Figures 6B and 8B.
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Running tool 750 is provided with a top sub. 760 threaded
to the tool carrier and having a bore 762 enlarged as at
764. Bore 764 is threaded at its lower end for attachment
of tubular body 766 having a bore 768 whose upper end is
enlarged as at 770 providing an upwardly facing shoulder
772 and whose lower end is enlarged as at 774. Tubular
body 766 is formed with an external annular downwardly
facing shoulder 778 and with at least one but preferably a
plurality of windows such as window 780 formed in its wall
in which a suitable lock member, such as ball 782, or an
equivalent lock: lug (not shown), is carried for radial
movement between . an outer 1locking position, as seen in
Figure 11B, and an inner released position, seen in Figure
12B. o

A control rod 785 is disposed inside the running tool
and is formed with a flange 786 intermediate its ends and

- with its lower end enlarged as at 788. This enlargement

35

is formed as a separate part and is screwed onto the con-
trolarbd:at-assembly, és-shown by the dotted lines, the
enlargement or knob being held against rotation by a
screwdriver engaged in the slot 789. A spring 790 sur-
rounds the control rod and is supported on upwardly facing

r
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614. Wen the kickover tool is in the running node, seen in Figures 1l A and
| 1B, the control rod 785 is in its upper pesftion and the knob 788 of the
control rod holds 10 the lock balls 782 i heir outer position in which
they engage the internal recess 794 formed in the upwardly opening bore 796

of the '”S”U”E%touei%exa%'ﬁi‘oi‘?br | dp ff‘”éz 158°ritts° x&@&?s‘éhhb ghe

provi ded on the running tool rlctlon I nstrument and
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to kickover posi- tion as seen in Fugures 12A and 1 he can1su{face 792
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rel easing them qr free inward -novenent to rel easing position, so that the
runni ng t ool 7§E‘nay be nerely withdrawn fromthe bore 796 of the_ in-
strument by sinply [When rfghie heigkekeyetopdolisafirrthae ramning medew Hasn

been engaged fli'q ypieuisa@ reGerhag eli@retate tdsheitste eeake;tssmmelr aln Wﬁsn
t he ki ckover tool 1s"™withdfawn fromth e side $ocket mandr el °§1he Egﬁg

and runni ng t o3PRA% PRSitlemeaNndothReknak,1§8, oF) FhRe FIRTH
Figures 3010l Atnel 16k BhAR1Er i7@2 oin nEkeir Wotikewhipos it nich tmicHSGheg

provided is a suitable,laouv e, fri ctlo ns as. o r l,on
menber 800 whi FH'9%ES th&d I?t%%gﬂ’ B'J ssglw ?g& eféséﬁg%g%r#at g¥8a| %fﬁ
strip is identidpesing hdre 36 L rime elnstreumeniy 138 nasi ghewniy Erdctéon
formed wth a %f%:ldr?ss Oéoéﬁaﬁév%s%lééé}tﬁaéﬁlz Qf&Vb%OﬁdédSQ{ﬂ oen&f riahgngl4

t hekgpet ween. ése bars are, then bent to,a tilted position to forma

series of |ouvdeel ﬁ?ﬁef?&ﬁﬁ%QﬁP%%YlﬁpgagBG@ FQﬁléﬂsFEUQ?HFIQP i fupport-
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the\ignnlng movement to disengage the instrument.

When the kickover tool is activated to kickover posi-
tion as seen in Figures 12A and 12B, the cam ‘surface 792
on the pivot arm 614 forces the control rod to its lower

- 20 position wherein the knob 788 thereon is disposed below
the lock balls 782, thus releasing them for free inward
movement to releasing position, so that the running tool
750 may be merely withdrawn from the bore 796 of the in-
strument by simply lifting the kickover tool after the

25. instrument has been engaged fully in the receptacle bore
W ... of the side pocket mandrel.-

‘When ‘- the kickover tool is withdrawn from the side
pocket mandrel, the pivot arm and running tool are re-
turned to their initial aligned position, seen in Figures

30 11A and 11B. _ '

- The friction means with which running tool 750 is
provided is a suitable louver-type friction means such as
louvered friction member 800 which is”fdrmed_of a strip of
suitable spring material. The strip is jdentified by the

35 reference numeral 810 in Figure 17 and is formed with a
series of transverse slots 812 providing a series of bars

814 therebetween. These bars are then bent to a tilted

- position to form a series of louvers. The louvered strip



tool where its upper and | ower edges 814 and 815, respec- tively, are
confined beneath opposed upper and Iowg{alips 05 816 in order to retain
the strip in place. The outer edges the | ouvers project outwardly
beyond the periph- ery of that reduced dianeter |ower portion of the

running tofdo b‘?dbiiéﬁ' Q¥ té‘ﬂui’!a&domﬁ £3Guciier e £NeNEBAthee! Ide&lb@}gaged
in the upvvardl ﬁep lNge bore 796 of the jnstrunent 38 , as seen in Y
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of the runnihg tool, consjderab rag or friction,1s devel opéd thereby. As

20 seen i9F¥i9fr&h 2k, resuced, m% h]a%w?’c'sp%f-é?neﬂﬁetﬁlﬁm
agai nst t heooDresdycbélow thecwiffowts 7BOLrunent 38 while the inner edge

813b of each | | ressed_a t.he outer surface.820 of t runm ng
tool. Be- cau%?’ﬁeqﬁﬁ)cﬁf}ﬁlﬁggnb{é %Od‘ﬁs SREAESSr Ar atifer UREET ‘i

strip ¥ sppémingebareaddsbaxfausie oinsheuneht pBi,cia:sy séenomnerm,guﬁae
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wei ght of Tnstrunen IS in the range o

appr oxi nat&Pyardt 8 f%nmspoﬁhﬁlw FéGFef#’L% mwﬁs §Préﬁ‘P&eB'e qaﬁ)out 18
to 30 60 peredyoes i@ éomewhad’ adifdl Dér AkBAn 2the 4rilemBspdneoteitty of

the instru [ n_or to_ avoid dro e.instr mant af runMg
Lool 1 urFERREHOnn IR ERS e SRBREned " tr ot | BPHr  nERDRY A
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sui t abl e nﬁ}-bﬁwaﬁ feure b@ shendnngp. wailnodi beren79%8 @if dhe 1nstru-

ment and to the outer surface 820 of the running tool,
considerable drag or friction is developed thereby. As
20 seen in Figure 18, .each louver 813 has its outer edge 813a
pressed against the inner wall of bore 796 of instrument
38 while the inner edge gqzp of each louver is pressed
against the outer surface 820 of the running tool. Be-
cause the friction member 800 is made of a rather heavy
25 strip of spring metal and because of the multiplicity of
louvers, the insertion and pullout force can be apprecia- ",
ble. For instance, if the weight of instrument 38 is in
the range of about 9 to 15 pounds, or approximately 4 to 7
_ kilograms, the pullout force likely should be about 18 to
30 60 pounds (8 to 28 kilograms) or about 2 to 4 times the
weight of the instrument in order -to avoid dropping the
instrument after the running tool is unlocked and before
the instrument is inserted in the offset receptacle of the
side pocket mandrel. _ '
35 : The 1louvered friction member should be formed of a
high strength steel having both high corrosion resistance,
a high modulus of elasticity, "and low brittleness. A
suitable material would be either MP-35-N Steel or Elgiloy



Steel, although other materials may performsatisfac- torily, especially

under ideal conditions and in non- hostile Vi ronnents. Brittle
materials or naterials which will becone rittled are to be avoided to
prevent 05 broken parts thereof falling in the well, especially fall- ing
into the Offsetst‘.@éEPt o€l €n e&i@tm&&&ﬁa&w wg e&&%ml SdRaldraRs
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into the well 1«_9 nthetool train.until the orienting key of the
is locat eJd

ki ckover tool bel ow the orienting sleeve of the side pocket
mandrel . The tool -t rBP n1!1§tﬂ3-t'é]éleuh{1F’FrFﬁEn5r in Ehei RddRePorsele Bangkieds

t[lepgj)\lmwar g' y teei !I@.ckb'v}l?z?%o&imgb@eroﬁf ebbe ﬁt{écﬂgwiitheviehe Fﬂﬂnﬁung
sto upwar m)ve- Q 0 ain r first ori ng .an en
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i nsthpunent into t set receptacle of e Sl de_pocC et man
wei ght of the t&ee %P‘dﬁﬁ, epdcefdithe mEndnk *e9l t3Rd fRYly engaged whlle

the operator rod 785 of the running tool is depressed (as
by actuating the kickover tool to move the pivot arm to

20 its kickover position). When the pivot arm is returned to
- running position, the operator rod will be lifted by the
spring and the knob thereon will move to ball-locking
position to positively lock the running tool to the in-
strument. '

25 The instrument is lowered into the well carefully on
the tool train until the orienting key of the kickover
tool is located below the orienting sleeve of the side
.pocket mandrel. The tool train is lifted until the ori-
enting Xkey lodges against the downwardly facing trip

30 shoulder of the orienting sleeve. This stops upward move-
ment of the tool train after first orienting and then
actuating the kickover tool. 'The pivot arm at this time
holds the running tool and thé instrument suspended there-
from in the channel 80 of the side pocket mandrel 30. The

35 tool train is now lowered to insert the instrument into
the offset receptacle 36 of the side pocket mandrel. The
weight of the tool train, including the kickover tool and
running tool plus the instrument, should be sufficient to



runni ng tool plus the instrunent, should be sufficient to nove.t he
instrument to its fully engaged positigp. The tool train is now lifted-to
snoot hly di sengage the running tool f the instrunent. For this .
di sconnect operation, the tool train nust apply a lifting force of about 35
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850 engage ‘of offset receptacle bore 36a of side pocket
mandrel 30a and Thee imstiuememt i mgyaalison lnd pnchmédt e thild i prictign. of

ouver s rebalips,! fige | 0 TAED! 410+ 20esBl-AER DY Wi LI AP oETI0GGETEN

The axi al rce requried ert or WI raw
shoul d1Be apdutirsticared byuhbe memmcezmmpml kBPO- giSaeh ami §npul | out

force genegghrhihetCaisddit iHIPRird Oisfiewri)éré hend UREPBuheRt ¥ 8BeH! 50
percent to assure, 25, that runnquglvm ngt i1 ft _the instrument, fromits

fully enga§@d RpsipfdFatsd; igens cR¥t %d?%fer?FCFhé’“ﬂlﬁqa otBaforce
of the fri chiien irsbram8hE iis tpﬁogieea witiRga rllo&m-uytpe"myrbetdaﬁaged

upon e, Lol ATUAREN S855AS L) PRectBIBEE, OB bty
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Pro- Vi ded A O o1 T B P 2Ee e e P S Pe P hte Y53k of side
pocket mandrel 30a-and due to the spring action of each of
the multiplicity of 1louvers retains the instrument in
20 place by this frictional engagement. The axial force
required to insert or withdraw the friction member 850
should be about 50 to 75 pounds or about 22 to 34 kilo-
grams. This pullout force generally exceeds the pullout
force of the running tool by about 50 percent to assure
25 that running will not 1ift the instrument from its fully
engaged position in the side pocket mandrel. If the pull-~ W,
out force of the friction member 850 is too great in mag~
nitude, it may be .damaged upon being pulled from the
receptacle during removal because of excessive energy
30 being stored in the stretched wire line being suddenly
released when the instrument pulls free.
The instrument 38a having the friction member 850 may
be installed in the side pocket mandrel 30 which is pro-
vided with an offset receptacle ‘bore having an annular
35 1lock recess 50 for engagement of the snap ring 46 of in-
strument 38. . _ o
If desired, a modified side pocket mandrel may be
provided in which the lock recess is omitted to provide a



35 | ock recess 50 for engagenent of the snap ring 46 of in- strument 38. If
desir ed, s nodi fied side pocket nmandrel may Q{prow ded in which the | ock
recess is omtted to provide a si de pocket receptacle w thout recess
such as receptacle bore 36a of side pocket nmandrel 30a, seen in Figure 19.
The principal ®hdetpgekeh woeceptaglehavitrpat ecesssér emchheas eeepbpehele
bore is to red h o] e 0 t dr friction
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receptacl e 36 Qr G%Of s&d pocket mandrel 30 or 30a, respectively,

provi des tf V|d|ng an insertion force and a pullout force
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S
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through any | ulyy -30ef | Pespee IR&Ey | nbh%i&e%‘”ﬂ@"ad”éﬂta%&r@ﬂnﬂkaglaﬁ'@'
Even after repeated _insertions _and_r VY sa undr e

more, the inseft] o SHECHOR | ﬁFCFoPB ar@’r&lqr?“fs ﬁﬂ’? %a"f e}bnﬁ’ﬁﬁnSBHStFH'
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very effectlve to centra nstr amént
30 i nport aAbl y Paadadti®yr BVeRocRaRYId J\nﬁﬁ%ﬁm}h and meulllaytprwhﬁg For

excel | ent gr ounGiSHArEY) A il Vet tifon éFde is about 50 pounds (about

~ 23 kilograms), the pullout force will be also about 50
pounds (about 23 kilograms). Whether the parts are dry or
well ltibricat_ed makes little difference. The reason for

20 this is believed to result from the edge contact of the
louvers which under high unit load cut through any lubri-
cation and make intimate contact with surrounding metal.
Even after repeated insertions and removals, say one

_ hundred or more, the insertion and pullout forces remain

25 virtual]_.ly unchanged. ,

. _ - In the case of friction member 850 used to retain the
instrument 38a in the receptacle 36a of side pocket
mandrel 30a, due to its resilience, is very effective to

N centralize the instrument in the receptacle, and, more
30 importantly, to absorb shock and vibration, as well as
providing excellent grounding contact between the instru-

ment and tbe receptacle of the side pocket mandrel 30a,

thus protecting the very expensive and somewhat fragile
instrument from damage. |

.35 It may be desirable to run a well tool into a well
and install it in a landing receptacle using a running

tool which supports the well tool only by frictional en-
gagement therewith said well tool to be likewise retained



ment and the receptacle of the side pocket mandrel 30a, thus prot ecting the
very expensive and sonewhat fragile ingtM®unent from damage. 35 ¢ |1 may
be desirable to run a well tool into &well and install it in a |anding
~recept acle using a running tool which supports the well toof only by
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A landing receptacle 940 having a bore 942 which is
enlarged as at 944, to provide upwardly facing stop shoul-
der 946, and threaded as at 948, is connected to or into

20 the well flow conductor 925 to form a part'thereof{ The
landing receptacle will receive the well tool 900. The
downwardly facing shoulder 950 on the well tool will
engage the upwardly facing stop shoulder 946 therein to
limit downward movement of the well/tool. If desired,

25 well tool 900 may be providea with a seal member, such as
the seal member 960, for sealing with the bore 942 below o/
the upwardly facing shoulder 946 in the receptacle 940. |

The insertion and pullout force provided by louvered
friction member 902 on well tool 900 may be, for instance,

30 about 50 pounds (23 kilograms) and the entire tool string,
including the runhing tool and the well tool will weigh in
excess of 50 pounds (23 kllograms), sufficient to gently
press the well tool into position 1nto the landlng recep-
tacle 940 without jarring the well tool. Downward move-

35 ment of the well tool in the fecepﬁacle will be stopped

" when downwardly facing shoulder 950 on the well tool
engages - the upwardly facing shoulder 946 in the
receptacle. : S
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ref erence nt®rer 8001000. Thi s i nstrunent dlf- 25 fers fromthe instrunent
38 previously descri Redy@ihy,i if the pullout forces were equal for both
~ of the louvered friction members, the pulling tool should
pull out, leaving the instrument in place in its recepta-
cle since the weight of the instrument favors this result.

20 However, it 1is recommended that a safety factor be
provided. ' -

Referring "now to. Figures 214-27B. it will be seen
that a modified form of instrument is provided and is
indicated by reference numeral 1000. .This instrument dif-

25 fers from the instrument 38 previously described only in
that the coupler 127 and the female connector member 125
have been replaced by the female connector member seen in
Figures 21 A-21B and indicated generally by the reference

- numeral 1100. _

30 The female connector member 1100 is provided with a
housing 1105 comprising a connector 1110 threadedly at-
tached tb the upper or sensor portion 1115 of instrument
1100. This connector member is threaded as at 1117 inter-
mediate its ends for connection to cylinder 1119 as shown.

35 The lower portion of the connector is reduced in outside
diameter as at 1120 to provide a tubular extension which
extemds down to a location near or a 1little below the
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pressed against the lower side of flange 1152 of the prong
' 1144.. The coil spring 1140 yieldingly supports the prong
1144 and its insulators 1150 and 1160 in their upper posi-

20 tion with the upper end of the prong pressed into firm
contact with its mating socket in the instrument. The
snap ring 1170 limits upward movement of the prong 1144
when the female connector member is detached from the in-
strument, but when it is connected to the instrument, the

- 25 upper end 1172 of the insulator should be spaced a short _

' distance below the lower side of snap ring 1170. W,

An insulated electrical conductor wire 1175 is at-
tached to the reduced lower end of prong 1144 by suitable
means. This wire runs down through bore 1130 of the con-

30 nector and is attached to the upper end of plug 1200
threaded to the lower end of the connector 1110 as at
1204. This connector is sealed by seal ring 1206. The
plug terminates at its lower end with an electrical socket
.1208 whose purpose will be brought to light later. '

35 . Plug 1200 may be of any suitable type. A suitable
type is a glass-ceramic feed through plug available from
Kyle Technology of Rosenburg, Oregon.



strument, but ‘when it is connected to the instrument, the 25 upper end 1172
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spap ring 1170. An insul ated el ectri cal ctor wire 1175 is at- tached
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connector 15 shown.
. _ An annular facing plston 1240 is disposed in smooth
~ bore 1220 of the cylinder 1119 and carries a suitable
outer seal ring 1242 for sealing with the wall of bore

1220 and a suitable inner seal 1245 for sealing with the

20 outer surface of reduced portion 1120 of the connector
1110. The floating piston 1240 is slidable in smooth bore
1220 between its upper position (shown), limited by its
contact with downwardly facing shoulder 1237, and a lower

_ position-(not shown) limited by its contact with upwardly

- 25 facing shoulder 1224. - ' '

Annular flocating piston 1240 is preferably formed of
a non-marring material such as, for instance, glass—-filled
Teflon, or the like, to avoid scoring the smooth inner

_ wall 1220 of cylinder 1119.

30 Lateral ports 1235 admit well fluids from exterior of
the instrument 1000 into cylinder bore 1220 where they act
against the upper side of annular floating piston 1240 and
apply a downward force thereto. The purpose of the float-
ing piston will be later explained.

'35 The extreme lower end of cylinder 1119 is formed with

| a counter bore as at 1248 to provide a  downwardly extend-
ing of. overhanging lip the function of which will be ex-
plained later.



1110. The floating piston 1240 is slidable in snooth bore 1220 betmeen Its
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up and another 1lip looking down, placed- between. Two
rings would provide twice the amount of drag.
The housing member 1124 is formed with a central bore
20 1261 and its upper face is provided with a suitable annu-
lar groove to accommodate a seal ring 1262 for sealing the
threaded connection 1226. '
Bore 1260 of the housing member is enlarged as at
1266 and is further enlarged very near its lower end as at
25 1268 and a retaining ring groove is formed in this further
enlarged bore 1268 and chamfered as at 1270 as shown to
receive a suitable retaining ring such as that shown at
1276. : '
A ring of suitable insulating material, such as ring
30 1275, is placed in bore 1266 and against downwardly facing
shoulder 1277. A sleeve of suitable insulating material,
- such as sleeve 1280, has its upper end snrrounding'insu-
lating ring 1275 and extends downwardly a considerable
distance as seen in Figure 21 B. Sleeve 1280 has its bore
35 1282 reduced at its lower end to prov1de an internal
annular flange 1284. ' '
A female conductor member 1285 having a bore 1286 is
disposed within insulating sleeve 1280 and a spider 1288
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1lip at J.ts ‘upper and lower ends for retaining a louvered
contact member 1300 thereJ.n as shown. This louvered con-
tact member 1300 may be exactly like that used in instru-
ment 38 and indicated by the reference numeral 162 in

N

20 Figure 4. :

A floatlng plug 1310 hav:.ng an enlarged head portion
providing a down_wardly facing shoulder 1312 is slidable in
bore 1286 of the female conductor member 1285. - This
floating plug is shown in Figure 218 in its initial lower-

_ 25. most position with its downwardly facing shoulder 1312
. engaged with upwardly facing shoulder 1297 of the female
. conductor member. |

‘The float:.ng plug 1310 extends downwardly almost to

the lower end of the housing member 1124 and closes the

30 lower open end of the female conductor member 1285 as will
- now be explalned. | _' |

- Retainer ring 1270 supports metalllc ring 1320, as

shown, and ring 1320 supports 1nsulat1ng ring 1325 which,

in turn, supports 1nsulat1ng rJ.ng 1330 whose upper end

'35 abuts the lower end of insulating sleeve 1280. Insulating

- ring 1330 is formed with an external ‘annular groove in

which® is dlsposed a suitable seal ring such as seal ring

1332 _for _seal:.ng with the inner_wall of the housing member



15 1297, and an internal annular recess 1298 is formed with a lip at its
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suitable liquid dielectric such as, for example, silicone o’/
oil. For the filling operation, the pi’ple'plugslzzs is re-
moved and a hose from a suitable hand pump is attached in
its place. The female connector member is placed in an

20 inverted position and the liquid dielectric is pumped into
the cylinder 1119. As the liquid dielectric enters the
device, air is displaced which'esbapes past the one-way
seals 1335 and 1336. As the device is thus filled, the
floating piston and the floating plug will be forced to

25 their extreme positions shown in Figures 20A-20B (if they
have, by chance, been moved theréfrom). As the device v/
becomes filled with the liquid dielectric, such 1liquid
will begin to escape past'the oﬁe-way seals. Pumping is
‘continued until air bubbles no longer escape past the

30 one-way seals. The instrument is then placed in a hori-
zontal position with the filler hole looking up. The pump
hose is disconnected and the pipe piug'is'reinstalled and
tightened to seal the filler port. ' o
| The female corinector member 1100 may be filled either

35 before or after connecting it to the instrument.

When the instrument is installed in the well and the

female connectér member is forced into the reéeptacie bore -
of the side pocket mandrel, it ié'télescoped over the



taching a handling tool thereto for pulling the floating plug to its
| ower npst *posi ti on when needed. When the fenal e connector nenber 1100 is
assenbl ed as 15 shown in Figures 21A-21B, it is ready to be filled with a

suitable liquid dielectric such as, for exéﬁpre silicone oil. For the
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reduced, as due to It is readily seen that a novel method of installing
a well tool in a well flow conductor is now practicable,
which method will now be described.
This method of installing a well tool in a well flow
20 conductor having a landing receptacle therein comprises
the steps of providing a well tool having an upwardly
opening bore at its upper end and having first friction
means thereon below said upper end, and a tool string in-
cluding a running tool having second friction means
25 thereon; frictionally engaging said second friction means
\_ - of said running tool with said upwardly opening bore of
said well tool; lowering said tool string with said well
tool supported thereby into said well flow conductor until
said first friction means on well tool frictionally en-
30 9gages in said landing receptacle and said well tool is at
its lowermost position therein; lifting said tool string
to disengage said second friction means of said running
tool from its frictional engagement in said upwardly open-
ing bore of said well tool:; and withdrawing said tool
35 string from said well.

z



- a decrease in tenperature, the well pressure acting on the upper surface of
the floating piston will force it down- 10 wardly to maintain welf .
pressure on the liquid dielectric. Should the liquid dielectric expand, as”
due to an increase in tenperature, Thedffoating piston will be lifted to

al | ow such expansion. Well tenperature often changes as a result of changes
in wthdrawal rates, injection rates, or 15 changes in fluids being
produced or injected. It is.readily seen that a novel nmethod of installing
a well tool in a well flow conductor is now practicable, which nmethod wll
now be described. This nethod of installing a well tool in a well flow 20
conductor having a | anding receptacle therein conprises the steps of
providing a wel !Tﬁeokoﬁégbmﬁ?aae%\ﬁ 1BrORGHYE NPrdP] fgd! ot EhePRty and
having first, friction neans fhereon_bel ow said, upper end, and a tool string

i n- cl udi nFEPR URRENERIANATRF N gOBAK 0 AR VRIS nERANTIES iRefdAeS,

fri gt i onal lemwgi metgaﬁdls?cmdfa&ﬁ:ﬁmml | Soff paditk,r é&@i QLQID.O(H_S W t h
Ssal upwar openi Qre 0O sal t oo ; 0 ren | T Stri ng
with said ITEH0| IEERI0F: &F [ FRPEBTUFRLBRaaMEYncP? MEGE CBhERE ot L |
said fi8st scopei off Mwsappendeld talrins i withoukl Hepartdhg gégom ithesai d

| andi ng rec€?uéi 5&?@@ Sl en¥ek hvbARiohS at its lowernost position therein;
idtoo [ Sali

lifting sa string to di sengage said second friction neans of said
running tool froRefeseneecipomanectgagereRendings; arpdteediipnspoenNasng bore
of said wel 8718062, agd20i76RJ6avnagagerdsnuQel, 35 string fromsaid well.

- 58 - The foregoing description and drawi ngs of the inven- tion are

expl anatory only and various changes in sizes, shapes, materials, and
arrangenments of parts, as well as certain details of construction, nay be
made within the 5 scope of the appended clains w thout departing fromthe
true spirit of the invention. o



Reference is made to co-pending applications Nos. 62 8820762
and 8802764. 2. -59: CLAIMs: 1. A runni ng tool @ m”m
ki'‘ckover tool for installing a well device in an offse
of a side pocket mandrel, said kickover tool having a pIVOt arn1 heéredn for
carrying said running tool, said running tool conprising: a tubular body
havkgg an external domnmardly facing sho®¥ der internediate its ends and
meansS” on its upper eghafms: attachment to said 10 . pivot arm of said
ki ckover tool; first neans on said tubular body for releasably supporting a
wel | device and being rel easable in response to novenent of said pivot arm
froma first ali gnedlposi ti on & cuaningotmb Xifidrouse pmsh td dn;cksaéd poobt arm
being formed with a §§1 rgaggli A gﬂr ge§%5$léald
easa

running tool; said flrst supporting neans |nc ud I'ng east one

| ock nember each carPfed $#¢Q1RHCKG§ elo waid kickewer ttoedl havinaya bel ow
sai d downwardly faci ﬁﬂvéﬁ%&nd&ihe&ébnrf&%a@iﬁ@ﬁ&;@%ﬁ@ﬁ@xgetaéwegaf@

and retracted positians; an ex ander _for noving ag st .one
menber to expanded pBSRRiRH GORRPLFHRE: h&vi H§ ﬁrc” Yé J'F‘gda'%xtendlng
upwar dl 'y therefron1mhnsenmﬁbekmmndrdkyeﬁgﬁggﬁbhﬁumdétlinheimed&aﬁeriase on

said pivot arm meangy, aggaw %g ﬁ end £ PV@J&%&% Hbsém
expandi ng position; “sald expan ern ve 0 ck ne eas ng
position in rédonsePivotmammef Séidshi&q}f%tt%lm fixah imeans pgtsaidgned
position to its secoadmkl%%ay gesi i—épéhsaﬂ«} %ﬁﬁﬁ&ﬂti’fﬁf‘rbswb'llséédz.@@dy for

el dusecond support| ABAERITS BELRGSFEFS ATh AeBEPRS P cLp GieBnep ot Sala "
predeterm ned |iftingitot G fromed fnrstalal.ngneul pgsi'mdn abot ar seevrid wel |
device has been instpjleder position; said pivot arm being formed with a
—/ 15 cam surface thereon for cooperating with said running
tool; said first releasable supporting means including
at least one lock member each carried in a window in
the wall of said tubular body below said downwardly

facing shoulder for radial movement between expanded

_‘U

20 - and retracted positions; an expander for moving said
at least one lock member to expanded position; said
expander having an operator rod extending upwardly

~ therefrom whose upper end is engageable with said cam
surface on said pivot arm; means biasing said expander
N 25 toward lock member expanding position; said expander
being moved to lock member releasing position in
response to movement of said pivot arm from its first
aligned position to its second kickover position; and
second means in said body for frictionally engaging

30 and releasably supporting'said well device, said
second supporting means being releasable in response
to a predetermined lifting force applied to said
running tool after said well device has been installed
in said receptacle bore of said side pocket mandrel,

z



in said rec e of said side pocket mandrel, ~-60- said lifting
forceu BHH!EB \man the wei ght of said well deV| ce..2. A -
runni dinclaiml, 5 ‘wherein said tubular body |s

f or med vm‘th an external annular recess bel ow said wi ndow, said recess
providing a lip at its upper and | ower edges, and said second rel easabl e

supporting nmeans is a |louvered frikc6don nmenber disposed in said recess qg‘g
p

extendi ng 10 sal bﬁgﬁ%lé&c bggiﬁa%&attlég_u%ﬂ%%aer v?é]%htla)ﬁng its u

and | ower edges réetain neat er an , said friction
menber being fosadd welh dewiggr-al | ouver menbers extending between the
upper and | ower edges, each such .Iouver nenber being tilted 15 such -

that the outer gurface of the t.ubu| ar. body gageapl £ hy one edge of
each 1ouver men¥eér and tHe g‘@%l &;@a‘“ﬁa ’g af%’r?bgr' i s engageabl e
with the 8 nner whekebh saaidi tubhﬂ.adehmdp issmoctmbduwemohrf léxtiernalmenber
bei ng made of a | g;@é of the | ouvered
friction nmenber azlgl%e i'ng %elﬁer]fglﬁd%&d‘? ggsal ﬁ devi ce, whereby
when said Iouvemviﬁi%gl%rliﬁeﬁﬁeﬁ-t%rﬂ%m andnﬁpwgrt%gea.s a@ﬁ‘g&@é@ in said

wel | device thegbebfidli AdPdasiilas rtiiff elRAhyees aSlaRmed ably 25
greater than th

ht of ._sai evi ce. nni.ng t ool
dubatanti aily nETHEREPR AmbeE Gi8Bosed din,anid recesnand SxkaRdISathown i
t he acconmanyi ngubstantiislly about said tubular body and hav:.ng its

upper and lower edges retained beneath said upper and
lower lips, said friction member being formed with (_J
integral louver méembers extending between the upper '
and lower edges, each such louver member being tilted
15 such that the outer surface of the tubular body is \-J‘
engageable by one edge of each louver member and the
other edge of each louver member is engageable with
the inner wall of said well device, said louvered
friction member being made of a springy metal, the
20 outside diameter of the louvered friction member
exceeding the inside diameter of said well device,
whereby when said louvered friction member on said
running tool is engaged in said well device the
frictional engagement therebetween is appreciably )
25 greater than the weight of said well device. —/

3. ‘A running tool substantially as hereinbefore
described with reference to and as shown in the
accompanying drawmgs.




