2206625 Ki ckover 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, tenmperature, or the like) in a well. It

has been common practice for many years to record downhol e pressures, .
t enperatures, and ot her parameters +n Ields through use of mstrurrentszzﬁt 2‘
| o ed fron1the surface on wire line, electric cable, or simlar neans.

The in- 10 strunents were powered by cl ockworks, or by electrical energy

either supplied by a battery carried in themor transmtted to themfrom

the surface. Data gathered in this manner were recorded on a chart, stored

in a nenory bank after being processed by a mcroprocessor, or in 15 cases
where the instrument was powered by electricity transmitted to it fromthe
surface, data sensed by the instrunent were generally converted to

el ectrical signals which were transmitted via the electrical cable to suit-
abl e equi pnent at t-he 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 may be 25 lowered into the well, the instrument being.

| ater re- 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

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\& receptacle bore laterally offset fromthe nain bore and extending

al ongsi de 't hereof, the receptami@k@eéf @@ylng an upstandi ng el ectri cal

contact or prong inits




| ower end connected through an insulated plug to an insu- 35
conduct or
surface. The instrunent
wire line
I nstrunent .
its | ower end tel escopes down over the upstanding electrical

cont act

| at ed

(wire) extending fromthe plug to suitable equipnent at the
in this case_is |lowered into the wel
line and ki ckover tool and installed #n"the receptacle bore after which the

-3- and ki ckover tool bhigyed fromthe well.
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able equipment at the surface which processed the signals
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 toocls may be
lowered into the well, thé-instrument being later re-
trieved with a retrieval tool. It is known to use a
special side pocket mandrel in which to install instru-
ments for such purposes.
nectable in the well tubing string to form a part thereof,
has a main bore therethrough aligﬁed 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-
lated conductor (wire) extending from the plug to suitable
equipment at the surface. The instrument in this case is
lowered into the well on a wire line and kickover tool and

installed in the receptacle bore after which the wire line
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30 differential pressures in either burst or collapse, the main body
portion being forned essentially froma solid block of steel. U S Patent
4,416, 330 which issued to David T. Merritt, et al. on Novenber 22, 1983,

di scl oses a side 35 pocket mandrel- 5t1uctured very nuch |ike that of U S’
Pat ent 4, 333,527, but wherein the upper body section of ‘the ‘mandrel has

mai n borezyutéhﬁgnuﬁtcaha&d keymay | i ke channel fornmed in the wall of ﬂh@

mai n bore, TNHIS {'5 ﬁ:l ng aligned with the receptacle bore and
provi di ng space e‘above e operation of a-kickover tool. U S
Patent 4,440,222 which |ssued to VWIIian1H Pullin on April 3, 1984,

di scl oses orientyng tx»a%e%tdengf? P23 H& S A0 BT AYadar ket ng
sl eeves. U.S. Patent 939, 705 Whi |ssu to Bernard J.P. dotin, et al.

on Febrfar 31’1@?-’31197716-: aft 8ls. %t%ﬁembiESZQ?Qlﬁﬂﬁcﬁq%s% P5iginaar d

J. P. G oti nghetedt, @nsAuga%ten& LB, 498 WRLERT igaed wu newardl Hi.Si on

of the 10 forner patent cl ose si de .pocket ndgel s, o

orienting t%eea&?’hav?ﬁg nﬁPnAﬁgFétp§ gf%j% é%ﬁ%b?%e 3Pe°56?8t'

bel | y aboveiddetymsepidel pobket pandrélngrt&pﬂnaé omom@zadere@ntyp:.aakl.ckover
tool, and an g tr f pggae&t C or
engage- 15 Iﬂatg gﬁ%attgr}&q'el ggfal_h g%&é ka'r{' %ggggﬁoﬁcoerl ng |é:1ls%3r8u? ment
|nstaHlﬁj|aiqnﬂﬁxigeﬁh%k¢@fbo¢ebeﬁhﬁ éb@@?mtﬂﬂ xefRRRacle Pﬁ%erEEthacle

bore bei ng £OPNEEt glale? B8reldisdd fbn CORIUE X I agow td1ga suhf ace.
These pat- ents djsclose in detail the mating parts, of fhe #ngn 20
o

connect or (PHERANHRT | HHeeER r RRAVEn thRe PEALYY tCERP IR RVEarried
on the si d&wpkﬁtMpé&t tb axePﬁéeéptécss%aia issued to Alain P. N\

Pottier, et al. 98 cla rigal tar for
downhole use in % %hﬁgitgw ‘ﬁ%igrs‘ %ﬁﬁ%& %gngﬁrgmgpgﬁa%d

femal e mrtucﬁmeﬁ”he:wermire poguisen 6gonl 37 4s dlscloses an orienting

type .side pocket mandrel which has an or:.ent:.ng sleeve

" below the receptac]_.e for orienting a kickover tool and a

trip shoulder above the belly for actuating such kickover
tool. _ : o

20 -U.S. Patent 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. o

| 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 stu?dy 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 whlch issued to David T.

| Merritt, et al. on November 22, 1983, discloses a side

- 35 :pocket mandrel structured very much 1like that of U.S.

Pateﬁt_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



aJiquid 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 lLiquid dielectric is displaced,

i fcreasing 30 its pressure and noving d "§%ang biased pi st on. Thi s

di el ectric bei sS4 ight.l essyr t he .,move and bei n
in\contact wt %%(‘1‘?5 g?ﬁﬁﬁ% % %l!'t %g"%éﬁcﬁpat&%le %5% Etrhg %g h%rﬁ??cgo
assure better &hegtealmte ciont ditte opieteaii drheo fred ekiokbvermateobarts. 35
Addi tional prior ar ug ngc n or ury
disclosed in U.S. & lIgat e%*tas'%e%%” 91;45?0%2? Vg'u%_f[i éa§§8 géz ngf}@l& I55»26
3,641, 479; 3, P31lday. on Apriues, aﬂa83.75@12915°ses rientsing psypet side
3,958, 633 m&igbcuétﬂﬁahdﬁéls\hﬁﬁ¥h ré«&u é%léﬁtlﬂ@ é@aeeés 1976,

e

di scl oses a si po avin por ILts
receptacl e bore conﬁliég'egg?g +:l hqcmﬁg ?91"16 i 1& %‘b?&c ng?’fﬂ"aﬁg Pt Re
ext endi ng fromGlletisyr f &te.all). SoﬂDaMrué,rarZzztlg%lg\MG chansisuwdst o Rabent

1 Rothberg on SHYEHA bich 980sudl tenoerdanh 05 BOC Kbl o6 Ny ngna

pair of hydrauli’c ¢d nes connéct ed air"of later ports inits
of f set recept adugusd 8, 11978, the Tattpa @ﬁﬂ:enz\: IEsine dsmi%honu@guﬁbe

to Neil Hid\kKkividyr Picer®! i BidBlostI¥ide BHSEkOECRandreIsdd s P& Chon~
mandr el having a Iateral L}poret in |ts of fset regceptacle bore_conpected to a

hydraul i ¢ cont R8N FAGhhaying %Gﬁalﬁ\kﬁ’%ﬁefs%ﬁea £8eFr tgcppta-
Beebe 15 on Nowﬁ.@mbai‘e,l%?beillqclabeeearuwr Inedex:pﬁdéue:kbmeé tpobv iding

Shoul der when SRR e erPeEaFLPRT Pl HIEAR R frdhn e e 885k daging
4,294, 313, mhuaﬂectmﬁald contac¢hr Ain EthMgmnemacdteoerQBenqeag-
S: \S/glt gsffoﬁqlg' HEAE by %'mé&ﬁ&‘eelgé’c&eﬂégf LJPRe¥NEh €4 "mbh L BLYIAY $hTkru-
ment installed in the receptacle bore, the electrical

contact in the receptacle bore being connected via an

W electrical conductor extending to the surface. These pat-
ents disclose in detail the mating parts of the plug-in

20 connector (that portién 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-bias_ed 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. ' |



aligned position to a msaligned position wherein it ex- tends outward of

the Kkickover tool at substantially 90-degrees thus making possible nuch
shorter side pocket 25 mandrel s and-agplying straighter axial forces to 3
val ves and the like as they are installed and renoved.thereby. U S. Patent

3, 837,398, whi cluisssuePatentiohs, bissYenker wiyicheptgiesd 24t319F4mes an

t. the,S {.oo0l Patent 4, 294,31
i wh oo R V8 %?‘&B%PP?%$¥C§§EF§I%7868ke Bfipbahoh 2142 pitders o
until wit hahandrel ohavingsiale lpseirell rnpoxtelin Uits Rfifmdt 4réeapté&,lewh| ch
issued to jpfpe H:oxaakeeéaorwusm%t Howd? ’€n as Zggt@fc{dxamevggﬁf&&ggv

t he kick- qver tooI { Schwe nan (U. S _Patent supra

t he OrlQﬁﬂ:iﬁf erﬁﬁ%ﬁ%@%endable operation. U S. Patent

3_, 87|6, 001, whi cms.ssmed:ém: W4| J2zad86, Gomﬁcmnlsléwed %ovmiz%ért H. 4 and
i scl oses n ove 0 iC n ori ed an
act uat ed h|I{rg’ngéls!:’cg]!‘r9e H'a‘r%ee e?ng ’{s3°<7a’nd§b§§d s‘%’/ﬁ% 3% Poviet epoPPF%ﬁ owar d
a p05|t|ondﬂﬁiﬂ?thﬁNtmgsetPﬂecemﬁﬂhxﬁnﬁukngl@bnpmckellnaadcehne&ied

U S. Patented, %{ g e r 1977,
and U. S Patenat0 %%%%&%ﬁéf |ssu§edﬂt{o&9 Fggéﬁ gge&tdggg\laﬁge%

1977, B h coveddi ghPatentovbmdrbPs 4dder Mol ckimaired ootoof Nedddd-(U. S,
Pat ent 3, 8¥kK¥¥marsupsm) -ApPil 20, Ui§82, Paliesklode368a78Q1qehi FGck'ef‘Esued

t David T. t J 18, .1983,  di,scl Kk whi ch
o an i mpr GPEREAAL oD8P iAo & GRSREAL GBPED! WEhodEs( G EEoeht ERFeBYBFA%0L.
supra) thédamproomemsitedrixbla lyydhaukickeontrobolihe.be actuated by
engagi ng a conveig 15p££8ﬁé 055@“%%9 WrA%YE Pé%:&#t@g”% 889?9'% Eﬁe

conven- tional trlpplng a4t the uppér en s orrenfi
f urt herld mAtb NaKsRbeR| 2t e%9§“6: a@bl%@bﬂ%esmmhearly type kickover tool

which is actuated in response to its trip key engaging a
downwardly facing shoulder when the kickover tool 1lifted
in the well tubing. | - U
U.S. Patent 4, 294 313, which issued to Harry E.
20 Schwegman on October 13, 1981, discloses a kickover tool
of the 90fdegree_type wherein its pivot arm.pivots from an
aligned position to a misalighed'position wherein it ex-
tends outward of the kickover tool at substantially
90-degrees thus making pessible much shorter side pocket
25 mandrels and eppiying straighter axial forces to valves
and the like as they are installed and.removed thereby. W/

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 w1thdrawn from the side pocket mandrel.

U.S. Patent 4,103,740, which issued to John H. Yonker
on August 1, 1978 is a further improvement over the kick-
over tool of SChwegman (U-S. Patent 4,294,313, supra) in

35 which the orlentlng key 1s designed for more dependable
' 'operatlon. _ . :

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

Goode on April 8, 1975, discloses an orienting type



hel ps to maintain the kickover tool in its msaligned position after it has
been actuated to such position. 20 U S. Patent 4,442,893 which issued
to Tormy C. Foust on April 17, 1984, discjoses an inproved 90-degree type
ki‘ckover tool which is very sinply structured of mninmal parts. US.

ngg;td 2, |962 Q&Ek%ﬁ%oéﬁ?)ﬁﬁﬂc?owli%# 'o%‘ﬂeWte%!Slél?Qit |éfc§9£h’@é1d NQYﬁ‘gggr;_RQ

i scl ose ure a.tool _having a,coll et for i n

tool and whi chil é‘“}% s‘ﬁ’é‘arﬁﬂbng Spiths Fower; ﬁf@"g’f"g'i g?wiﬁ‘ﬂ Be

used for certalpwsmmnmgabpvpulthag ofifett | pesepndctan & a rahged pockéear

the pin for k‘%gl%fn response to up- 30 ward or downward jarring inpacts.
4

U. S. Patent ‘Which issued to Inte |. Gazda, et al. on July 12,
1977, discl%ses a r 8hifi -ngPatrnt h&vﬁﬁg:&9§oWhG1Chf G:Saamghg‘tmgﬂ‘aghem Eobkee

the collet bei pg Wﬁd&ﬁ'@s%iﬁ AP 4 Orbé(@é’ﬁ'@'é‘ o3¢, §9L|6ﬁ1&hnggéﬁe6re

sup- 35 ported agaj nst |nwar novenent to hus, naintal h engage- nent wit

the wel |l tool, ¥he®@ER12t PheBiePativ PR e i tué‘er @8aast H7 pobPthoF Ut slight

appl i cation of mp‘xfdv@nmﬁtsotwemgtﬁ@rleﬁckevéhetbumnlorfg dovde t- U Oy er pagenthe
spring | oad ang -6 tﬁo e‘?t hé coll'et to a position wherein the

coll et fingers 4% &1 RS and may nove to rel easing position. U S.
Patent 2,280 822 i s3éd tcPi!:erB: A 2685780 whidchpriissugd 1958 Dawdd .S

Patent 2, 851, 13 4hirgh bﬁs%\a%&ef@er 1%83195§1§E§8shg @ FidRERlr tool

di scl ose WELL JARS for use in %\‘%F arri n% npacts to
downhol e. Thes&highs 3§ ecad IMRFINRMSNE | eveypdhmvkigkavey| teedr of t fogde

pi ston slidabl qu.lmr epatand 69,18376 OOI)J SE&Erar)odthextlmdv&ﬂemﬂn bhabmuabon
and t hrough t h% t he

oL oush (e dibiobbe S "EET be ARl 5G| Sirabbhbs . thbler-
t he pi ston ¥%d temidsq:orl_antihgaﬁhegve but without engaging the conven-

tional tripping shoulder at the upper end of its orienting
slot. A _further improvement relates to a detent which

U hélps 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. ' | _

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

25 Dollison on November 29, 1960, discloses (see Figure 6) a
tool having a collet for engaging a well tool and which is
releasable upon shearing a pin. This type of tool can be
used for certain running or pulling operations and can be
arranged to shear the pin for release in response to up-

30 ward or downward jarring impacts.

U.S. Patent 4,035,011 which issued to Imre i. Gazda,

et al. on July 12, 1977, discloses a running tool having a

_ collét_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 b_eing movable to
rélea&ing position upon applidation of sufficient pulling
force to the running tool to overcome the spring load and



piston is provided to separate the hydraulic nmedium 15 fromthe well
fluids which enter to conpensate for the displacenent of the piston rod. -
According to the present invention there is provided a kickover tool for
installing a device in an offset receptacle of a side pocket nandrel
conprising: 20 an el ongate body having a flat side and neans at its
upper end for attachnent to a todt StTing; an el ongate actuator having a
flat side and an orienting key near its upper end; nmeans including a T-slot

connection for connecting.,sgid__body__and. actuator. - et for 25
rel ative |ongi t‘ﬁ‘a‘f‘?l;i %Fg&Fﬁg n’b‘?/erﬁantpo%‘lfd”ﬁo he"l%?er%la gz.lﬁge_s ‘?%}:?fhg each
ot her; -a pivot fimgyexs/otael ynobursugbaorsed ahd mapwovendooredaasingddy, said

pi vot arm havi 2idfKe outer end and an inner end, said inner end of said
pi vot arm bei zgooper atively connected with said 30 actuator to cause

said pivot armto pivot UnS.rBapeRke 4827824t 18%1ed (*R Gy BoveHERRT bet ween
sai d body and sghd gatiuat ar,; a96@olandamr.ser pPatert @,1851,220r wkikhon said
free outer end of aid pivo neaps fel.ea Ly | atghi sai d
actuator to sai USTRRA S@t??’ﬁ'“gﬁr §,§§Ha algp, g? %b_ g ?%%%ﬂeaélggiél%eld t ool
carrier is aligWELLWARS fardubedin sappliying jarvimng pgapactsntehevelh said
tool carrier isgj lwnhbgaed .p@e%é If¥s agkd fea{és}{]qraﬁgkga?éy
| at ching said t8%§?%é?%|erb?% sal ¢ . .ég%o%d posi ti on I ncluding a
downwar dl y f aci hgvinga ealipdesayith fpisionesiidalie shegeitt 888 ? having
aﬂ Ur\évar Ci{% f f.sits)& P Ukgeendiwy dRdab the piétdn arﬁflit&rdﬁghvmhéﬂ% 1; aci ng
shoul der en the, ,body is in said seco 0S1.t L : .Rg | ody in
sai d second 10 €nd ?Jgsi eon,cyzﬁﬂg?]& ears_&g‘qpo E‘l'ﬁ(ggne%s_ﬂn%éggl yé%%}gri ed by
sai d body and nhydidel iret wedium. posTe i @volidr unwantid ahpangesedn obt  said
shoulders  and prgsguil Wrien@Wel! £he Pidtibr FBH 8Rthdd0! AN¢18882AGD! © DY 2
' piston is provided to separate the hydraulic medium
15 - from the well fluids which enter to compensate for the
| displacement of the piston rod. | \/
According to the present invention there is
. provided a kickover tool for installing a device in an
offset receptacle of a side pocket:mandrel comprising:
20 an elongate body having a flat side and means at its
upper end for attachment to a tool string; an elongate
_actuator having a flat side and an orienting key near
its upper end; means including a T-slot connection for

‘connecting said body and actuator together for Nl
25  relative longitudinal sliding movement with their flat

sides facing each other; a pivot arm pivotally mounted
‘near the lower end of said body, said pivot arm having
a free outer end and an inner end, said inner end of
said pivot arm being operatively connected with said
30 . actuator to cause said pivot arm to pivot in response
‘to relative sliding movement between said body and
said actuator; a tool carrier pivotally carried on
said free outer end of said pivot arm; means
releasably latching said actuator to said body both in



pocket mandrel to nove the rel ease |ocking neans to 15 detent shoul der
di sengage position when the tool is withdrawn froma side pocket nmandrel.
The invention will be described now by way of exanple only, with particular
refer ence to the acconpanying drawings. In the draw ngs: 20

Figure 1 is a schematical view show n a subsurface portion of a well
haviveg neans installed therein for noniforing a paraneter, pressure

or tenperature, ora fbﬁstlpdﬁtioﬁnﬁhefé).tn @a@ﬂsﬁbéllé&ﬁ%&* @B" b &ned

signals to the surfa res,2A, " 2B, and
2C, taken together, gggﬁsﬁﬁj?@%i’ Pﬂﬁgﬁ Lﬁilﬁ%ongeEWb*rﬂaﬂn E‘EI%BV\A saidy
receptacle for inst atbali orarmiexr wibl imral msilsaliigned mmﬁmw nsaiﬂsﬁéit@ngo
in operating positio %ég 0Ss ct £
along line 3--3 of F?g%?gé "’Fﬁb’g%&”z‘ﬁi %aciﬁ f?'%éfre é[a%?"g‘ gﬁlglf‘ nal
sectional viéw shof#frend tHF@ltéPéc%WMll@ﬁnégwnwm \ﬁasnnghehmmbdemrrent

and the receptacl e; Ehgsﬁﬁj 5>dd§' aacaggén.@egd oga}tdw&%&aq:lﬁg.n ﬁé‘, aérpng
line 5--5 of Figure 4 Ei gures and C ta oget her,

constitute a |ongitull P'ﬂ%?djﬁ ewfaﬁ P8Iy ?r}?“%’@i‘l one’&gﬁg%et I y"’i'-ﬁhel 34 on
showi ng the ki ckover downwaxdiy Ifanmnggshmﬂlder when! tity buay disppear sdid e

taken along 5 SpeolC shstiibn, abelind B£8R BRIE, sqgid
t oget her, cond®i t ut epgs:.tion, and release locking means movably carried by
said body and movable between a position forcing

U disengagement of said shoulders and a position
projecting from said tool and engagable by a side

pocket mandrel to move the release locking means to

15 detent shoulder disengage position when the tool is
withdrawn from a side pocket mandrel.
—/ 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 or
temperature, or the 1like, and for transmitting
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 ‘Plong line 5--5 of Figure 4;



fragnentary | ongitudi nal sectional view of the kickover tool and running .
tool of Figures 6A, 6B and 10 6C in m saligned 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
| OB, taken together, constitute a viewsimlar to Figures 8A and 8B, but
showi ng the ki ckover tool being restbred to aligned position as it is
lifted out of the side pesketestrel el 68, 28nd 6c, FitakeAStddetrdt and 2C;
Figures I A-IIB_to e.th%r co stitutf. a Iongitudi nal s.ectioga vi ew show ng a
modi fi ed for m of TR WK By APPIHHIAINR L NASY ¢ PRTT Yrdde SERELRRYI 3 a

runni ng tool atpactisd ‘timer elevation wshowing stip®orkiedkogeri tedl wareit ;
Figures 12A-12 r.gonstitute a view5 | simlar to Figures
11A-11B but sh(?rv?ns%gﬁ{*g"oﬁ?ckover 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 fragnmentary |l 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 with its associated spring and pins; 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.



Figure 17 is a fragnentary view showing the |ouvered friction nenber as it
appears prior to being installed about the running tool of Figures 11B and
12B. 5 Figure 18 is an enlarged cross-sectional view taken along line
18--18 of Figure Il B, the |ouvers being shown schematically; Figure 19
is a fragnentary |ongitudinal sectional view of a nodified formof side
posket mandrel showing an instrunment frictipnally held in the offset
receptacle in which no | ocking recess has Een provi ded; 05 Fi gure 20
is a view showing an instrument fric- tionally supported on. a running-in
tool string and about to be installed in a landing receptacle in a well

fl ow conductor and frictionally retained there, the running-in tool string
bei ng subsequent|y [Af Ehey APEEaK Fhthey hAVering fano instament; | - dMYOFiyyur es
21A and 21B together constitute a fragnentary | ongitudi nal sectional view
of a nodified instrdffdfhf sinmi- 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 betmee by 4 casi 21. in.the_l art of
the well 20. The annul us r#}ﬁ:% ffs?laz ggg%e%?ggo fth" b%‘% il ﬁlﬁ °Rid,

or the |ike Productyion fJul dgr formation (not shown) enter the
casing 21 through per ora- ffg%s éﬁ?%ﬁ%ﬁwvthe packer 26 and fl ow upwardly

t hrough the bore 27 of well tubing 24 to the surface. For nonitoring a
parameter, such as pressure, and/or tenperature, or the like, at a downhol e

location in the 25 well Riyurees Bpiand1BRAl tEke Of tS4IEPhPA] aPBhEEIGLLe a
PareE fragmentary longitudinal sectional view of the
kickover tocl and running tool of Figures 6A, 6B and
10 - 6C in misaligned kickover fposition supporting the

\_ instrument in a laterally displaced position;

Figure 9 is a cross-sectional view taken

along line 9--9 of Figure 83;

15
Figures 10A and 105} taken tégether, constitute
\;/ ' 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

L4



ters at the surface virtually instantaneously, the well 20 is further
provided with equi pnent which will now be described. A special formof side
pocket mandrel 30 is connected 30 into the well tubing 24 at the desired

| ocation to becone 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 simlar to those QEQ@ 35 pocket mandrels di scl osedw#n
patent Re. 29,870 to H-H Moore, et al., patent 4,333,527 to Robert S.
Higgins, et al., patent 4,6416,330 to David T. Merritt, et al., as well as
pat ent 3,939,075“5%1%%¢ﬁ%?ﬂ gteackeg; therstoafromaphich dg EVELL LGS 279
also to Bernard_J.P._Gotin et al., all of which patents are incorporated
into this appli%%lf%%??ﬂwe%fr pur poses by reference thereto. The side
pocket mandrel 30 has, of course, a main 05 bore 32 extending through it
fromone end to the other and this nmain bore is axially aligned with the

pore 27 of the tubl ng;qdhgssigR-pagkebolRAdECohSelitiaer PLKlled with a

| aterally offset receptac ore receiving an in- strument 38

suitabde for nogikoranoged hpigdestsed1Ral aBehat sHoRk ng2tAREKS Lk ovAROVE  t he
of fset receptacle bore 36, the side pocket mandrel 1S shown to have a belly
provi di ng anpl et@@ﬁcenflaicweéﬁtbﬁanfsaaiﬁ-héaa?b%ilﬂielﬁqver tool, to be
described later, for installing tools such as Instru- nent 38 in or
removi ng such instrunents fromthe recepta- 15 cle bore. Simlar to the
manner taught in patents 3,939,075 and 4,105,279 to Gotin, et al., supra,
the | ower end of theFigeepthd| &sis oveed-sadtihneddwdewo trkeei \ad oany

el ectrical plug 42 havinf an ug$tanding contact nenber 44, to be de- 20 \o
scribed later, ¥¥®eldontdcPEdFbgurfellAstrunent 38. An electrical wire 43

is attached to the outer end of plug 42 and extends to the surface. The
instruh®nt 38 has in its : ' :

Figure 14 is a fragmentary longitudinal view of
an upper portion of the kickover tool of Figure 11A o/
looking from the side opposite that from which the

orienting key protrudes;

15
Figure 15 is an oblique exploded view showing
the orienting key togeth%: with its associated spring
and pins; o 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.



| oper end a socket which, when the instrunment is installed in the
receptacle bore 36, tel escopes over the upstanding 25 contact nenber 44,
nmaki ng el ectrical contact therewith, while the snap ring 46 carried on the
instrument 38 snaps into an internal annular recess 50 provided in the
recep- tacle bore. (The instrunment 38 nakes el ectrical grounding contact

wi tNot he receptacle of the side pocket ma el.) 30 The instrunment 38 has
at |east one lateral port 52 near its upper~end for admtting well fluids
fromthe tubing bore intqg the instrument where suitable sensor neans (not
shown) is provided. The iiEifghckbtlSrehdrAImen tafy Ieiay i$hring ESeral 35

port a5 o converld SiRHed ks L 15y PR LI GE ARFRAT (Y 171 L0 HRE Wi

bore 32 nor the rece -Gl & b 0 ' e fthothe exteri o) he
si de pocket mand %&aﬁ%% S%Heogfegﬁ:kg? e po%ﬁtéon%dgr]"élpk%g%%%} ;?) l(':’at‘;enévi th
the electrical plug g, contact 44, and the neans for adapting the
instrument 38 to this equipnent, as well as the kickover tool and running
tool for installing 05 and renoving .the instrunment in. the well, may be
furnished by Ois Engineering Corporation, Dallas, Texas. The el ectrical
wire 43 has its. surface FEifur@MMECciLchn Cerflidd Péd Ec FoiES 6 BNV AT ERiew
represented by the box 55. Equi pnment 55 includes a source of

el ectrical energy lifskerhexleing doimey Y&y~-18 df ahbgutd ellR) at ke rbodBer pl ug
42, and contact 44 to the downhol e instrunent 38. The instrument 38, then
senses the paranet erboingshown eschematbicablys tored and sends el ectri cal
sigpal s back to the surface via wire 43. Equipment. 55 includes nmeans for
processi ng such 15 'signals for imedi ate display, storage in a nmenory
bank, recording, or the like. Thus, whether the well is flow ng, or not
flowing, so long as electrical power is supplied to instrunment 38, it wll
transmt electrical inpulses to the surface to indi-

o/



20 cate the pressure, and/or tenperature, or the |like parame- ter, at the.
| ocation of the instrument in the well. ,The instrument will ordinarily be
programmed to sanple the pressure, andﬂ&f‘tenperature or the like, at ;
perhaps closely spaced tinme intervals and to send appropriate sig- 25 nal s

toth f I n
U rtual Ty | pot anianEsys R AT iRy, Tonoltidil boELISRRT .
bei ng noni Yde¥dofaf Pedified ficamy qfefside cpocket hwandredc showdingr ramg now

to Fi guresigéerafenndriGe ichaayindfa Bocksle rapsiet 3acapealas! rigrent 38
detail. The side pocCk rel 30

are seen be Illﬁi %ra ed in g gater

i s. provi 9?tﬂ° Qf&iBg pegesEnPag PeeNaPTPVdS8dser and | ower ends for
attach5 ment t oFigreraeldp t ds ng 2'41etA rEhcswhﬁjea'iQ gxEeRdmeiite Sﬁlcf-ul I
through the SRTTY  EipBSrRas. ' R ERRRIANE 4K Khoy Ce e Rt SRR Hhet

manner ver§ospei | nst ledt imaughiandipogs. rmm@la 383, $2%elddd ﬁﬂ,oMG 330,
supra. |t condﬁcé&f”SﬁdOffﬁ%ﬁMﬁrll?‘%%&é;ﬁf‘ecﬁothéPeuplﬂfx%r %:@g&“rpn 62,

and a |l ower body sectiqn 64. The | ower ection (s solid
bar of stecePobr SEXIRGa PN u§PBﬁeqPFnFéynﬂﬂﬂ1‘1ﬁS’m freg| ppdpaitherawie main
bore 3 nmuStometiha@achebts, addi |l ed, or simlarly fashioned. If material

for this | ower ction | f ormgd _by.extrusi n bore 32 nay be
formed during tﬁggéxégd%1%naﬁ O%E%s“°$ﬁéh?§cgﬁpégﬁgﬁﬁﬁf Qﬁ%ﬁ¥
chi ned subkengitudinapasactionad wiew bére ﬁ@dafleﬂowmsthmmnnt:ﬂlmmfathe

ot her e'eﬁﬁﬂﬁstéhQEGOinsﬁﬂﬁﬁeﬂﬁ B?ngeﬁEeE' ;ess 50, the upwardly
faci ng seat shoul der 68, the thread openi n . the drain port 70, thess

protective | ugsR9§ethEgl BeY: tt%rFe‘&P%% 1ané| t Ha13p&ke aseenafhate theii r ed
for caml eréDy tbe xs r ppeveaeat mhhwalﬂ%asihg 3:1'1 rﬁceﬁﬁﬁéhe 1B0ri§ 36 i's

e oed et tes 2 Gedh RAUSLATHE. O RopabhAY Y& LeBPL' ch Wihrhs

between the tubing 24 and casing 21 in the lower part of
the well 20. The annulus may be filled as desired with o’/
gas, liquid, mud, or the like. Production fluids from the
20 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
25 well while receiving values of such parameter or parame-
ters at the surface virtually instantaneously, the well 20 [\
is further provided with equipment which will now be
described.
A special form of side pocket mandrel 30 is connected
30 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
35 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



internmediate its ends and, thus, the interior of the side pocket mandrel 30
has no fluid conmunication with the exteri ‘'t hereof. 20 The upper
body section 62 nay be formed froma soli ar of .steel, but is preferably
formed froman extrusion. A transverse section of this upper body section

is seen in Fi g che '4 i§5 Sf’%‘ ?fsg' QPrQe§n5Q'ﬁt Ji I'l"e ?itcﬁ'l'lr?ha@@ 49.1ng4he

upper body section 62 | oval , however . round ouf er _Shape
may be preferr RFi WhF-&F‘gé’%*?%féfss oFrﬁam@qlfa*'gﬁ%aﬁ-nEPesté‘tﬂrsesaQPélﬁétB@n

w t hst ood. Thior MIEYI plpesdS by FeIfSréhte ahgyétedrlcal bore portion 79
with a |arge Iongltqﬂ{nal hannel. or ke 80 6ag t augh atent

4,416,330 to Merritt %%%’ﬁﬁg"\%‘% htd s LhoRT2 e X PP
80 is of fsé@> f hmne hb‘z rm:textﬂncmg dehirowgh hl's fraemw hnesesdt be thst pitivert adg

in an out-of- th&l%yméfﬁaﬁbee ig! axi% J.tgtrié% Kﬁ%ytweﬂ#?f@eé*?go@ft

suffi- cient sectlon to acce the 1n frci narr ow

protect it frorfuingy st'?%ksb?errBQFKGdeﬁaFiy’eQS lﬁocﬁ%rmléhpﬁﬁyléédl Wished

into the well taubweerémgddffs&toeecbisea@a&eIbo%dyssseﬁﬂ %&?Wﬁ? an in-
sufficiently | I nstrunent,, such as_instr

(0] cconmmo
e Contly av e oF Bt kAnLe) ro MOnTEARInd the AeRirednEarsheter
upper body Ebctommﬁiamtepsepahb@v’horthml df figepr ekeepltaylien Hdwe nBapethe

11 o Tl SERRL i 13 86, R ol 2 B

upper end of the re expl ai ned.
end of the. uppeﬂrmnicﬂijB@@el Gnr62p|e§a¢=|mmfferaerﬁumalgllevekd@uomratoel t@o

the |ower end gfe t@&sé‘PPﬁédeﬂQtﬂi‘ecefcﬁo fﬁé€£1}in§a%ogg‘§sn s%&ﬁ a§£y19§%%md

to be, so wel ded. E pi éce esired pr o-
vide~ means (ﬁen%m?%a Pn@r 5FNQ&ﬁﬂ§uﬁqﬁ? iashgrents €F°ThEP§|He°S€ta'
provided\M151EﬁlenhdféJng sl eeve, such as the orienting sleeve 84. This

orienting sleeve 84 SRy P 1.0 "B PehIEE U EdohE PROPLEGREE"238% 0557 0kG
4,105,279 to Glotin, et al., supra, the lower end of the
\_ receptacle is bored and threaded to receive an electrical
plug 42 having an upstanding contact member 44, to be de-
20 scribed later, to be contacted by the instrument 38. Aan
electrical 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 contact member 44, making electrical contact therewith,
Y while the snap ring 46 carried on the instrument 38'snapé
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 fiuids 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 disclosed in the prior art mentioned hereinabove,
has no _1ate:al port as do conventional side pocket
mandréis.. Thus, neither the main bore 32 nor the recepta—
cle bore 36 communicates with the exterior of the side



the illustrated structure, the sleeve is forned as a sepa- 15 rate piece
which is then circunferentially weldedyps at 90 to the upper end of the
upper end piece. The orienting sleeve ‘ provided with a pair of guide :
surfaces 92 which extend froma point 94 upwardly to a high point 96 which’

S faces M e R i o araY
paths to apx ma%/ft’h E:HFgl?];ﬁﬁ?ﬁl‘é%P ?brgghldtﬁv pSPﬁgaFé" thtis éﬁ‘gpe REi ke a
not ch and means¥fdes adlagdnimen rttley ifra;hma’:mmsietﬁo 9&1?@ égu tpgened by ﬁn

orientin of,_a u } 0.2 nown
manner b %S\%f]'l'l & v‘#ﬁ lﬁgj‘e‘ﬁé?;%l ne%‘{bgﬁéf ?‘Lhﬁ@ é %’03391 f& i?ﬁ%{g%l%glr’&end of
the orP8 nt and semoMing -the eauetruneat dn ftdille atetldohm ‘be furnishedt ubi ng
as before gyPbaiigedngliRetlion) Cotloraiid DofLdde phigspocket mndrel 30

30 and the instrunent] 38 are show in reater detall in FI& cure 4,
d

Ref erring now t G0 RASEH LG €LER: f‘?c&laspl’&f FRTEACR @R ICIBNBG LR cads

41 in the Iteweﬁnemal@‘ Siefde¢ egquipmée st porépdésehtedddypatietborngsel 30

and its upyardl seati.n shoul der 100 is g agai nst 35
ownvar ol y ERRIFRSEeatihg 1 19 o cORbERERirgha indEEY
met al - £8- nehalrebyalpowek megi heettransmittetichiaswirei 43, 1p2ugedRs abdut the

Pl Ug a5 ‘SNENRe 28 CUNES Ofnd ORoBFABIUCS bR O [ OTrS WOk Elinkine 1 (5

external en exposed as to a suita conduct or,
such as coﬁéuctfehelw senges hey parapetercOcearameters %9 e nmpnin

COPnecthr E?%-bﬁ{&@i@)sg[ﬂd!it Ie@léd&ié&prs"@%nﬁgrhbécllettazgsﬁ éﬁrtfafzel §ia

integral w male contact I ep as ifs u

por 1 on  cHiEed b CHEPRRAROosk SngLidss  masan) ot (steat bao BBEh 1)

havi nglan eigmalal fdzﬁngnméaiaae displaye’ stwragedihoaramemdéry bank,

sui tabl e c%?:td 31? ?”tﬁ’% qgél red dielectric properties, is di sposed
plug t

bet ween thé e 10 contact nenber 112 to avoid shunting or
short circuitin§hus, whether the well is flowing, or not flowing, so

long as electrical power is supplied to .jnstrument 38, it \J/
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 1like, at perhaps
closely spaced time intervals and to send appropriate sig-
25 nals to the surface each time a parameter is sampled.
Thus, monitoring is virtually instantaneous and in real u
time. Any change in the parameter being monitored 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 tubing. The side poéket
mandrél is constructed in a manner very similar to that
taught in U.S. Patents 4,333,527 and 4,416,330, supra. It



t her ebet ween and, thus, causing the installation to mal- function. Thus, -an
upst andi ng contact nenber 44 is provided a he | ower end of the receptacle
bore. A drain port 70 15 conmunicates th eceptacle bore 36 with the
mandrel's main bore 32 as shown to all ow proper drainage and free passage

or V14l ds and 39! i i o g ehdicptlie THe REMRLDAAOUIAP 12505

t he_el ectrical connector I's ca extremd
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The coupler 127 1 s provi W|th swt e ext'ernal annul ar .recess I n

whi ch the snap cﬁ%%@%&%’@aﬁballh’epﬂé)alll§lca‘?‘? i BALiBNPIRP WARCIR] h§h°"m'

:c nstlrument 1i0s @%lﬂfda% the p@ﬁhéroal:eﬁ:ehlt% r*ﬁm@sj iihanea% tﬂ'élgsnap

ermal e portion Q ne inc Qusi_n 0

195 ¢ het ot hr ougiRd BSaEsm S EhE LobBRrdRY° Reatdonthe BRI & the,

130 for - att&bmeaded copenphgr 4127. thBordrdih? pasti t30) owde pproteqtlve

enl arged as at t i r N,144,
ﬂl?% 72V 1840 ﬁ%‘érl%f’égh Sg ﬂ‘gx‘&e thd- Fb@&&sg %3{3150% Eé
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intermediate its ends and, thus, the interior of the side

U - 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

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. In addition, the Xkeyway 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. In addi-

tion, the upper body section 62 is sufficiently long to

accommodate any instrument, such as instrument 38, pres-
-ently available to the industry.



annu| ar shoul der 154 on the sl eeve engages a correspondi ng downwardly .
faci'ng shoul der 155 to |imt upward novenent of 10 the sleeve 150 in the
housing. The | ower end 158 of the sleb , as seen in Figure 4, is spaced a-
short distance fromthe |lower end 160 of the housing. A conductor socket

menber 162 is pegbt{;gped hAA! i%wbgf_ein&%mo%t b RRME Hortl AeSEHUR- 62 THI S

menber has a 15 downwar d- openi ng,blind bore_ 164 for recei'ving the upstant®
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is reduce n out e dianeter jas_at nd this reduced .di aneter portion
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provi ded 28fwithe a upReraheddr Riece o6honEtes: iecdidas ngeeRe FWIkRAPENAI of

spring-1 oagedpaeaduebobe 8o Weldeld.coupl er 127 as -explained earlier. Near
its lower end, conductor socket, rrerrbgr 162 ig fqQrmed w th an, internal

annul ar recess T2¢ UPRGE &Nd PIRFYi SQoRRY alloitads eq 7% WR¥FCR i s
formedl®f wpdengmeaass @orot eturtimp| arcoraitiintvingatleiclabvend bteglbe
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sleeve is provided with a pair of guide surfaces 92 which
extend from a point 94 upwardly to a high point 96 which o/
may or may not be located 180 degrees from point 94. The
20 two guide surfaces may or may not proceéd along right-hand
and left-hand helical paths to arrive at the high point
96. The high poeint 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 N
herein below. The upper end of the orienting sleeve is W,
threaded as at 31 for attachment to the well tubing as
before explained. . o
. The electrical contacts of the side pocket mandrel 30
30 and the instrument 38 are shown in greater 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 upwardly
. facing seating shoulder 100 is tightened firmly against
35 downwardly facing seating shoulder 101 forming ‘a conven-
tional metal-to-metal seal. A resilient ring, such as
o-rind 102 seals about the plug as shown. A connector 106
provides a conductor rod 108 which has its external end



I s.positioned a snap ring 178 having its bore chanfered at its |ower end as
shown to provide a cam shoul der 180 while the upper end of its bore is left
unchanfered to provide a square stop shoul[ r 182.- The purpose of this snap
rimg 10 178 will be later brought to light. Below the pair of I nsul at or

176, {4 d,b '
1400Thi S 1 ng AR s 2 B i Be et B o aned 85] Bt oqrlucpu, N0
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have a central opening recei ving the up ng contac er 44°as
shown. In or dehaﬁfénasm @@@G@alclfé@m%ﬂt@ctaﬁoémﬁeémnﬁé el mnd yfermeds

and the upstandigng gondggieapmenbep) 44einel lnévbﬁaes é@éiré@term@w@trlc
acids, . and other unqlean and/ or nonlnsulatln qui ds nust excl ude

fromthe cont aPECREERIeS: tife 4ISROTRA! Fﬁﬂeﬁﬂsﬁhﬁnﬁﬁugs e a?ﬁ%lfl? he
| ower openl@ndcohtat intnibereDl2i ot alvasiah peitutioivg over %ﬁmecimnﬂhﬂm@g

cont act menber ¢4 uhind:0la S al { NRULRGEPUAR] 5 haLe: 3ae it s Shale-

pocket nandr eI accor{pl 'S such Cah-connacti on are
provi ded and wifanctdon .be expl ai ned. A pi ston 200 is slidably disposed in

the bore 164 of 35 ‘ﬁ%sCOWQiﬁta%&ﬁYf é&%taa_@'ﬁeﬂbéi@mlh‘i% M‘f&é@ at
| owegr, surface 29&%% ‘conforns substanti all t he rounded y

surface of cont end of the xRESP Je? 9856 of ﬁhérﬁllgt cﬂﬁ”?% %0
r ounded tolBormmumm:dars cthie redsaptslenboren 36 atithv the |wawdrebdsof
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passage of fluids and solid particles carried thereby.

W, 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

- 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 provided with a suitable exterhal
annular recess 50 in which the snap ring 46 (see Fig-
ure 2C) is carried and by which the instrument is retained

35 in position in the receptaéle bore 36.

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



snap ring being inherently smaller than the outer dianeter of the piston
but bei ng expandabl e or spreadable to -~ 05 comodate the piston. The
pi ston 200 is formed with an external %ﬁﬁﬁlar recess 206 thereabout. This -
recess has its upper wall normal to the piston's |ongitudinal axis, thus

formng a re dq rdly. faci shoul der - . The,lower wall of .this |,
recess is %g:d::chgneég\’@go ﬁ%lggeﬁpg%/?ﬁeué ea%ggnpgﬁoﬁ#ﬁ\é\?ow,eﬁhgﬁr fen N
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to define its initial | qwer gQSItI, n. The ca}';u or space 214 in_the bore
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buoyed upwsla¥nwarddY |farinetshorbden 138 peatémibrupvardr mayemgnt wien t he
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y snap rin , e periphgry_q e |ower portiqn of e, pi.ston is en-
gaged by oftlSRXExcaP Mgy 198 FOOUFS.din ab® ERBCAON-2 SBRRLCERRESRCS d
from m gr atfrum cte dfowés endicE60 nof heh&Ohousinguent. Wien the instrunent

38 is forced do ' e -4 acl QF , sLh ) n. f the
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menber 44 itheedinsulatingagekeevre Lo@crasnighownthe This omemder fAasha
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conpressed and then | aced. S I s _closed abové the piston. The
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and plained. Just above the point where bore 164 terminates,
the conductor socket member 162 is reduced in outside \o/
‘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. " '
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
members such as contact member 174 are available from
Hugin Industries, Inc., Los Altos, California.)



to,do this the liquid nust be forced downward between the piston and the
one-way seal ring 188. As the non- nducting liquid is thus

di spl aced, it displaces ahead of it all ot% liquids, oil, salt water,
wdat er, nmud, and the 05 like, so that when the instrument is fully seated,

as seen in Figure 4 mHEICIGusk! bnBe d10%the CEBAEUERBEAFodIUMGRISAR £051 368

mendeér 174 and the contact. area of the male con- tact nenb

addition to t hEURHAG Y oﬁVFUst"%tY%e&‘“’Fﬁe echt 9t %aénéPéaW’-Béd
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t he instrunent BV | de _pocket .nma arres . when _the
v endl 160 FGR 1 Tof@h ndk ‘Brb 85EBeal Rar e oo, i ch o st
der 68 in ORe rhélcﬁss-btaslehbwnepmvm& an intermaldemnuldmcrécess einhwhich
di sconnection afgt Uafméﬁ n
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140 is provided with a passage at| ng_t he up end of space
214 with the of%4A% BFOBnENPHILPEaRZ 28 The WPHFPBECSe T1hiy, 5370 FATY
passage- WP haga wiilde e dlater ha'mqht\/nta:hliught pernmt fluids to 25 pass

i nwardly theret hrou%b}?%; eve?gg% gkl &g{sulléLt% trqr'.@ével.}@ergtp{lq& gghnlgn

outward direction ownwar cl ng shoul der

the body, the RREiItionadyvidedhs thP%q@ﬁtbPﬁ?erl{Mdl‘a{fetb@r digysing IAPs

short bore undqrrﬁitsarxdﬁh& Y194 ONh§ea bare3q sanH1ArgeRrans 224 ﬁﬁ:@h B8Ry RS
bet{er seen in Figure 5. _This rece s.221 is in direct flgld co catlgﬁ

Wit h t he space b‘b‘?/erﬁﬁ%ﬁ RORSE A [PRETYIY oFCR é%’*“z?z hr od
the insul atlér stigeyeld80 isanflormedundlti yanf extleanal2tréecesse mnrmhmd:lmr is
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body 140 is pr RNIRILNG tthe enengeathrofigihetRousing as shown. The ring
U ; 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
fluids, salt water, mud, acids, and other unclean and/or
noninsulating liquids must be excluded 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 connect:.on are 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



wall to fluidly communi cate recess 221 with the exterior of the housing:
This passage is provided in the fornEgL n off-center transverse hole 230
which is clearly seen in Figure 5. nd of hole 230 is plugged by

sui tabl e means, such as screw 232. A check val ve assenbly 234 in 05
passage 23Supfacet whiilch fwilll odllowi dhe rkaweiheendt erff othef piettesnnged 40 as

i ndi cat ed Qy.Lhe.a. ' Wil L _not- per pi df efr The
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check yal ve has_.been superj nmposed on check valve ,assem bly 234 as seen
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200 i s novextepnal dlannularherécess 1@46oftHdmeatmnatict oThisedeeekE? ss a
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Thi s. shes the- well fluids, oil, ;salt water, an e |ike su%‘;rs%ﬂces,
out of 'Y he? coRPathouldsras Whedr theydnstramentyds hednst dovwarrd i e unent
38 is |iftener ¢ledlli,vetti® plietopstzonli lg HBERCin25% e nbewerwgds it ibwls wil |

flow fromthe_exterior.of fhe ip-_str.une t hr ough.passage 230 and check
val Y/Ve assepﬁ‘% )§§ ,wlni ntbg' r%%%sénﬁgi.rluﬂ%:#%%e?%gg‘geﬂobag ltq"lﬁ' ks 224,
recess 228req@sshabés 2Zhusy oitpdse Appantdd | aga bestoifdrtheat atbury- sucb
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the side pewgetpperdrsidae3fot hfedaBsus060for ik tgbseoki €kOMRIfine its
initial lower position. , |
| The cavity or space 214 in the bore 164 above piston \OJ
200 is filled completely with clean, non-conducting liquid
20 such as a silic_o_ne liquid or a suitable non-conductive
grease. = It may be desirable for  the density of this
liquid to be slightly 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 régdily. When the 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 fluid from migrating out of its place in the
30 instrument. o o .

When the instrument 38 is forced down into the recep-
tacle bore 36, the lower open end of the instrument starts
to telescope over the upstanding contact member 44. The
member 44 immediately engages the lower end of the piston.

35 As the inst:u_me_nt is forced further downward, the fluid
above__-' the piston is compressed and then displaced. Space
214 is closed above the piston. The only route of escape
for the insulat;ing fluid is downward about the piston, and



35, tool lowered into the well by suitable neans, such as a wire line (not
shown) and a string of wireline tools (notAshpwn). Wre line and wireline

tools are well known and - 25 - have be@n sed for many years to install
subsurface flow controls, safety devices, and other well tools in wells.
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ext ends from i menwignedndtis iIcentact ma%namavwe@ G})ﬁél’t aadtheemating
neets 20 alor UPa SVYRd b1 dcd degr312. Body 302 is fornmed with a

| ongi tudi nal |y extendl r?vgl ot 31%&3\“ ch_is_enl,arged as at 316 An el onagte
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oots, such o dind| Plefkilin? 10 MiodEss' RefAOY A0S BEPTALY, BHOLER' ©
ki ckover t ool 313;); 68 simuthierreceptacle phoses36hr ough sl ot 314 of the body
and is ighiy 30 engfl bPabbr eadohaTidle €RE AloEBAnBELIBHOT0f2the 35-
shown, to hoId t he body and actuator in close freely
strument 38 from the upstanding male contact member 44,
means are.preferably provided for allowing well fluids to
W, ~ 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 therein which will permit fluids to

25 pass inwardly therethrough but will not allow fluids to
L 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



sliding relationship. The head of bolt 324 slides in the enlarged .
portion' 316 of slot 314. The actuator is slidable between an upper
position, seen in Figure 6A 35 vvhereig E{be upper end of the actuator abuts:
or substan- tially abuts the downwardl% f'aci ng shoul der 312 at the upper °

end of bodyéf | 3o a l AN, s I, fgure 8 whi ch
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pi vot arm ggo%vm '%aggg Hﬁ% g?@%‘?é{degm ?gh%i \\I/A%troa ou ME)I \Q/}&tallpiﬁo 32 in
a count er - PPEBLEK sutwarsefilow thexefxraMat or 320 reaches its | ower nost

posi - tion seemnen &L@keﬁtaﬁéfe@h%&%d dbechieln! WAIWUI blssRlply 1554,

i ckover position wherein its free end extends .,out- wardly framthe body
at subst anPP¥ B® %'%r%&?- which-is,sWATeRs inte RiAfe ar FYGH ke

out war iy tdedon lchdak eva)Pvest aad, suwaryimpltoolsi arenaans13e berog

hi nged t he 0 IS i t - |1 see Thus the pivot
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cl ockwi se gbeck yalyed haseemesuperimposed Bponi sheckyaralvel assenhe

| ongi t udi ngh yaxp§40fad haddrtkenerri ) EbIUEESEIREY BBnd G dPOlcearri er
means inclntéd!efg g carrier 344 and a ?ﬁ%ﬁli ng tool 346 romn&l% fs%’%spen’dﬁd
an instruntHPCEd%hi ch nay be like the instrunent 38 pie- viously

i ntroduBed for mhuist,oritign thEstohl 200eSi8Itoved/ abwa2all e he eboré i S
e b "S54 b e STl 8ol S ST E e, TRROFD
means and Ppen end of the instrument being telescoped down over the _
upstanding contact member 44, the non-conducting 1liquid o/
above the piston cannot 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 \J
234, into recess 221. From there it flows through holes
224, recess 228, and holes 226 into space 214 to fill the
void created . by such upward movement ‘of the instrument
30 relative to the upstanding contact member. This facili-
tates making the disconnect for removal of the instrument
from the well. . o N _
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 line (not shown) and a string of wireline tools (not
shown) ', Wire line and wireline tools are well known and



strunment are noved froma running position wherein they 30 are axially
allgned with the kickover tool, and therefore with the tubing bore as seen
i.n Figure 6A-6C, to a kick- over or msaligned position wherein the tool
carrier means and the instrunent are | afef | Ty displaced to a position of

ial ali t h, th f t tacle_b 36, th d t
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shoul der 96 in e man shear and as noves
down- wardly relatlvBefethéga@Hmnﬁﬂ Fl?ﬁ?%ﬁnﬁéuﬁhﬁﬂ?QﬁM}QﬁlIltoM@éhthﬁ

orienting key théH'%MaEeihéCkﬁék89§kttBBl I'n addition detent j@aiyfidteq
provi ded for detentin e actuator 320 in its uppernpst and also in |ts

| ower - nost posg?Fﬁﬁa?éYaPVvﬁhForFﬁérSBG? SyReraly 300 of Kdakates fradigs® 00
360, disposed ifsslsimidaT ofot hheaoiﬂtﬂ&cﬂfer | Sopbuiad stlesed pin 262 amb\aaeh

spring has one of e up orte bl ock, 364 | e |ts
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Figure 7. 14 may bexﬂéﬁggerabkﬁoio ?69Vifﬁb{ﬁa%%tter beafﬁ§?EQ|Q&&d %

the end of the springs as shown to provi ar ea
i nprove the opeRaYiBE dteanfe t SYFh amy thygad n304 on its upper end f°r

attachment to a tool train such as tool train 306. Body
G 302 has a flat surface 310 which extends from its 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 extendlng slot ‘314 which is enlarged
as at 316.

- An elongate actuator 320 has a flat side 325 which
extends from its upper end downward almost to its lower
25 end. The body 302 and the actuator are assembled as shown
with their flat sides 310 and 322 in confronting 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 bddy and is tight-
30 ened in threaded aperture 326 of the 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 positibn, seen in Figure 6A
35 wherein the upper end of the actuator abuts or substan-
tially abuts the downwardly facing shoulder 312 at the
upperrend of body flat 310 and a lower position, seen in

Figures 8A and 8B, which will become clear later.



downward force to surface 366 of the body, the springs 360 al so apply an
upward force to pin 362 which tends taljft the actuator and maintain it in
its uppernost position relative to bog). 2. 30 The ki ckover tool as
seen in Figures 6A-6C is lowered into the. well tubing 24 as through use of

a wireline and t}QCﬁnﬁﬁ'ﬂﬁn Ltfﬁmllslpyweltali Caaeaéﬁealdsrb§5iu%tt enorlg
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| ongi t udi naianﬂgem:mlame cto stivet hedy :BOIE, athaapsbn and, bagdyinghdofwhnwot arm
330 is swung, r ingtru- .ment 38
are noved tC)é?% era ?ﬂ%{%€5%%§35183£ set™ p W§ig ?agﬁe ?éSnplx ﬁigure
8B. | nlthi o ftet piystt iaboutepivok @in i 232 ndans aAdunberrgioskvise

outsi de theyiRidtiWH e HRnoh EE%uﬁ't@% BORK GleJEHKY eiténﬂoaéem%ehbes&he
verti cal channel 80 where_t ¥eare suspended oi sed above the_opéen upper

end of the TMptSRER bBrElSB §582A and {#fy, hﬁaHkKQ'3®EmmH§1F|PFe&nto its
upper most pitss - kicRoveel gdsdticn t Whepetinatits 32Peet ki cexbengk 3a&-on

det ent sprl ed..int s Si gute 8A wherein 4y
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remains in a pendent position as seen. Thus, as the pivot
arm pivots to'misaligned position the tool carrier means
pivots in a clockﬁise pdsition and thus remains substan- |
20 tially parallel to the longitudinal.axis of the kickover
~tool. 1In Figures 6A-8B, the tool carrier means includes a
carrier 344 and a funning tool 346 from which is suspended
an instrument 38 which may be like the instrument 38 pre-
viously'intrbduced for monitoring the well pressure and/or
25 temperature. |
It.is readily seen that'when the kickover tool 300 is .
actuated, as by moving the actuator 320 thereof downward
relative to its bbdy 302, the tool carrier means and in-
strument are moved from a running position wherein they
30 are ax1ally allgned with the kickover tool, and therefore
with the tub;ng_hore aS-seen-ln Figure 6A-6C, to a kick-
over or misaligned position wherein the tool carrier means
and the instrument are laterally displaced to a position
of axial allgnment w1th the offset receptacle bore 36 of
35 the side pocket mandrel 30. _ '
The klckover tool 300 is provided with. an orienting
fingef or key 350, having a square upwardly facing
"end 351, and attached as with'pin 352 which has its ends



rjpperrmst position relative to the actuator, ot her means becane effective
to positively |ock the kickover tool in 2 ts fully actuated position.
This | ock neans includes a |ock plunger 3 haV|ng a rounded nose 380a
slsidable in aperture 381, and which is bi s i nwardly by a spring 382
retained in pla a screw 384 ed.in the enl arged ,an t hr eaded
outer end sgéﬂ@%llﬁr dia . hﬁ@ﬂﬁg % suchi A§ %gég HAF MR iR
to its inner rmat:tpa&rorrr 420 .sedhei rke‘?l G divh ;t:h&:tplahmﬁi pin [ 3%xt&mdl the
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retracted or dapgl axssl Eﬁ:@mrh@thﬁd3%outThp£n03570MMd]ﬁpmen ddfeied hén a

ki ckover tool has,been full actua ed to align hal e 0 wt theIo
pl unger 380 anﬁuér’Fg ethip%%%?/ef’ ioil ?&l&ege%ag ed®d nP8°YHe- s
pocket mandr el egérgehtygi entlarge fidtrces applneldeasce tleevecriéﬂttmgmkﬁa/ as

bl lbhe ? C&Pge OJI:TKQQ#OW The Cc an el Egépl I'I'lﬁ{l?] ﬂfef%' Qtrngtllr)é’re
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finger 396 'S to project into ever I'S nornma
retracted by sPPSkgPIsitden malativg Yo fde Bl‘&ihé%dul y worn by being

dragged along the A pair of detent springs 360, disposed in slot 358 of
o - -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 facing
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 'appljring 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 1ts uppermost pos:.tlon
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
engagé the guide surface 92 of the orienting sleeve 84 and
will follow it, rotating the kickover tool about its



20 inner wall of the tubing. Wien the kickover tool is thus in the bore of -

the tubing, the confining wall of the tub- ing will not allow |ever 392 to
nove outward sufficient to clear the 390. At such tinme, the lock
pl unger 380 cannot engage in the hole even though the hole and 25

| unger I t I
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the ki aooves;drfOlsdBty in \fe Uw/.ar dIﬂrtHnge{: égith‘.ent BRei ®BbAUMENL
through its pi Vot arm 05 ex endeg‘lt bstantl %%/9 degr ees %nd t Qrough
the run- niSRFHSH BRIBRNRES: AEF s St ¢ thS DR PPRE Rickover

tool is li fdﬂedtne tdiaie Ipuekeﬁgiharm}m'li eandt lae:ecowithn.ng the nveotdcal the
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wal | 27 of t |ng and™w di s- placing
pl unger 38@%%% af drheveeeeptagbe | bexer3fs: engaged in hole 390 and,
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relatlve t the bo s this ck . bec onatlc re sed 15
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detent spring 360 snapped into 1ts position shown 1n
Figure 8A wherein its upper can shoulder 372 engaged a &/
corresponding .cam shoulder 374 on the actuator 320 to
20 detent or 1latch the actuator in its fully actuated
pos1t10n. _ '

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 Figure 8A, the plunger will extend beyond the flat
surface 322 of the - actuator. When the actuator 320
reaches 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 tﬁus locked together and there can be no relative lon=
gitudinal = sliding = movement between them until the



Dur| ng withdrawal of the kickover tool fromthe side pocket nmandrel, the
pi vot armnust be returned to its aligned r Figure 6B, position.

Since the lock 20 plunger 380 has alre een rel eased or retracted
fromhole 390, the pivot armw || be forced to aligned position when its
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L 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 kickover +toocl is 1lowered

slightly, while in the actuated condition, to a ppsition,

30 seen in Figures 8A-8B, wherein lever 392 is no longer con-

fihed 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 plﬁnger 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

beyon& the periphery of the kickover tool. The presence

of lock plunger 380 in the hole 390 will prevent relative



faci ng shoul der 436 for a purpose to be described. The 15 collet fingers

rel easably engage the instrunent 38 shown. The instrument.is
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During withdrawal of the kickover tool from the side
‘pocket mandrel, the pivot arm must be returned to its o/
aligned, or Figure 6B, position.  Since 'the, lock
20 plunger 380 has already been released or reétracted 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 again be effective to maintain
the kickover tool in that position. - ' <
The running tool 346 attached to the outer end of
pivot arm 330 releasably attaches the 1nstrument 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 c_idwn‘wardly ‘facing



and 456, as shown. The | ower end of the spring 414 is not supported on

| ower fl.ange 456 but is supported by the upper end of the collet 420 while
i.ts upper end is engaged with the | ower (S’%dlﬁ of the control rod upper
flrange 454 to 15 apply an upward force toa~“the control rod to maintain its
rounded upper end 458 in engagenent with the cam sur- face 462 on the pivot
ar m-of _tge ki Eﬁm@rnmolsh&hméfvexs eag ehotine Ct!éﬂ:l[lréﬂ 431_1(; 480 Zs'oes:xmécarg@d
to provide a 2Ql X er 0S per._and | ower. .edges or
corners are gr%%flerlggﬂ 3?{1%#61% éﬁs‘ﬁ%@ L%ﬁoﬁﬁ.me Sk B98P UG (23S
enough to be dpdpssedaravmencX htheoldkegnds dihatheltohapt bei meadilys0and
shown In FiOUr 8@ ¥ebnbfisdiiyChdilacddl 9¢ HAUUIRer L0sPLAAH, ke
| ower ends of the _collet fingers _frombeing forced 1nward]y suf- 25,
ficiently P3 pErhilet hifh SeHRhghYe ¥FHe¥R 476 hdheardedbminke | sietiaale
fishing neck obodye apettiurest &3fd hakvimy theirdeinew! endsO eh§agedknizb

470 as well s .upper_ flange 454 as separat | eces_angd then fast hem
Lo the cont rol SFTART e, FEtRas Sro M0 St a1 eb D ARrI i chne go et ke
When the Kkickover Theolcdllet i42@cisatfedmeld aovith ta plugrédtyosif | depeseen

in Figures 6A- i %‘ﬁé Sk ki en,l lgur : s §be
pi vot garm 330 ?s?ng?é'r’{{?}c#gat a géu?&gph %g’?gegﬁt %)étt%e a?'clg%%e%%%%l pgﬁ?f% 35
the tool ca&Pridng pan iwegvaedly Haringtsheasddereddid Whichei ¥svdngldgied

position, the ‘&iﬁia&‘é{ﬁya%d”ﬁ%vﬁrdl@ MY Y BSwRwdFd1y OfE@ihdeskoaiaer £96
450 of the pulling topl to its ower nost osi tiqn, eien Iq‘ Fi urede.
'n the 33 MAjWTe BB pBSLIPGA, HEVARHLbrATfe PHREATING GRR HEYBFaT B
450, can no | ongacisypshdulider [4serisntsref abpaptolthen fiisngeies dganwatdly
e ovTeeache b RRaE 58, ) °h Sbehs ETHIARAGARALY. s,
is held inlﬁheqod.dm adlingers releasably engage the instrument 38 as
shown. The instrument is provided with an upper end
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 Iabrupt than is the upwardly . facing shoulder 446.
25 Thus, the collet fingers may be moved into engagement with
— . the internal fishing neck of the instrument with somewhat
less force than that _réqu:i_._red to disengage it.
| . - éody 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 coliet._ finger-s. engaged in the instrument
_ and to un_lo'ck then, a control rod and spring are used, as
~ will now be '_'explained. o - |
35 A cq,rit_rbl rod 450 1s disposed within the pulling
' tool 346; The _con‘l_:rd;l.__ rbd comprises a rod body 452
having a large e_xternél upper flange 454 and a smaller
lower external flange 456 intermediate its ends. The



| h installing the instrument in the side pocket man- drel, the kickover

tool is prepared as seen in Fig- ures;%ﬁgip. In preparation, the kickover
tool is actuated 10 to swing the piv m outward, the carrier is swing
down- ward (clockwi se) to its pendent position to nove the control rod to
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: 458 PYEn
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face 462 on the pivot arm of the kickover tool.

The lower end of the control rod 450 is enlarged to W/

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 collet 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 permit them té 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 sultable means such as threads, pin, or the
30 1like. '

When the kickover tool 300 is actuated from its
aligned position, seen in Flgures 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 instfﬁment'remain in
thelr vertical p051t10n, 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



05, thereinto. The collet is unlocked, but still supporting the

I nstrument. The ki ckover tool is |owered. '% ]’i strunment is forced into
the receptacle bore 36. Electri- cal contac made.. The snap ring 46 on
the instrunent engages in the receptacle bore |lock recess 50 to hold the 10

Lnstrument |0 Hidffre B JoSiON, [BRe kiob! UPAHO 1hhbr dnaNdheootisl
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electrical sigpalcspMidh are then transmtted through wire 43 to 20
surface equi pméent 55 at, the surface for processi ng and subsequent displ ay,

readout, and/or stoldydnstallinmhrthednstrunantape. the sige IPefkek Bene
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mandrel such 25 as t.he 300 be | qcat e.d in the deviated n
of well bore. Y+®§ sﬁAf'LﬁchﬁeS"r‘b%@THﬁ’? fﬁ'ée TR S0t el%fagg éeg
mandr el mayObe tloocauenb Sthe tpa.vq:tpezmmiﬂ:mﬁrdhethmmhnl-lerlis nsyuhg down-
difficult for " t o1 h e cle
bore since 30 ecau Eﬁ%?kw&%%él an? aj[%Q :‘ﬂ%rumanggggrtlbﬂ tga?“%@‘%e%%
of alittle sl &ontRale Bod tRerits nreheaﬁmqomsnttmn.an*@m hépp&ﬁmefgit@’él
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etranent . SR SRR REFaFRc e THEETOITON £Y ADEnS U WFPPL nobPBe
descri bed. 1%he gEledsaarlsvars Ivis ideprepsead S mslqm]ovtlniedamtuatarcfnem
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e cross bore 500 s té- " . ) ]
running position, as seen in Figures 6A-6C, to permit the
control rod 450 to move up under the bias of spring 464 to
collet locki'ng position, thus securely locking the instru-
20 ment to the kickover tool.
_ The kickover tool and instrument are attached to a
 tool string and lowered into the well to a level where the
orienting key is below the orienting sleeve in the side
| pocket mandrel. The kickover tool is then 1lifted to
25 enga'ge its orienting key with the orienting sleeve to ori-
ent the kickover tooi with respect to the receptacle bore
and is further lifted to actuate the kickover tool to
kickover .pd:sitio_n. When the kickover tool reaches fully
actuated position, the spring 354 will then have space,
30 prov1ded by slot 457 in the body, to allow it to unwind a
little as its inner end moves about pin 352a until it
comes to bear against the actuator. Spring 354, which is
stronger than spring 356, now applies an inward bias to
_ orientihg‘ key 350 which overcomes the outward bias of
35 spring 356 and causes the key 350 to move to its fully
retractéd position, seen in Figures 8A and 11A. This is
substéntli_al'ly the same procedure taught in U.S. patent



duced as at 506, providing an upwardly facing shoul - der 508. A plunger 510
having a flange or head 512 at its upper end is slidably disposed in bore
500 with its lower 05 reduced di aneter tion disposed in reduced bore
506. Wien the plunger 510 has its flande 512 engaged agai nst upwardly
facing shoul der 508, the_reduced end of the plunger will protrude sli ghtly
fromthe p|4vd't42ar3(ﬂ3 8o sBenskn mhdghe B dnecrepraiedoiheradn ntPru2ell

di sposed i iy u&%oggy P Y Y itas ﬁﬁéréwer end supported agal nst the |nner
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cost o er}i’ls%rument will then | “generate approprlate electrical v/
signals which "are then transmitted through wire 43 to

20 surface equipment 55 at the surface for processing and

v

subsequent display, readout, and/or _storage in a memory
bank or on tape. N .
In a well whose ‘bore deviates appreclably from the
vertical, it is possible that a side pocket mand_rel such
25 as the mandrel 300 may be located in the deviated portion
" of well bore. It is further possible that the receptacle \_/
bore of such mandrel may be located at the upper side of
the mandrel. It may be difficult for the klckover tool to
"ajim" the instrument 1nto the receptacle bore since
30 because of the slant, the 1nstrument may "sag' as a result
of a 'little slack here and there 1n 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 provided to
35 prevent such sagging of the 1nstrument. ' 'Sl.ich means may
1nc1ude the follow1ng means wh:.ch w:.ll now be descrlbed.
The pivot arm, as shown in Flgure SB is provided
with a cross bore 500 which is threaded as at 502 to



t hpusands of dollars. The running tool 346 is designed to install the
delicate instrunent in the side pocket man%c;‘S gently to avoid damage
thereto. It nmay be desirable to provide s on the kickover 05 tool for
cadtching the instrunment should it accidentally fall free of the running
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removing it fr&ﬁat%éltﬂ‘f%fettq%cﬁb‘t‘%‘ﬁﬁ boF'Eu§6 &Ihea SR D Rt CABRERRFLY 30
The contai ner appliespraoViciese Wd plungse S0 ténding std | exesnatitt asupger

end_as at 566 t t-he 1 ower end portion of the instrunent thereinto.
The bore 564 |§% %%L?%git?llen di anmeter as at 568 to provide an upwardly facing
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_ he 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
outward away from the kickover tool until its lower por-
. tion is against the wall of the side pocket mandrel. The
25 spring 520 should be sufficiently powerful to cause this
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 spring may be replaced by

30 Belleville washers if extra strength is needed.

As was mentioned earlier, instrument 38 can be any
suitable 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-
ture data can be obtained with little added expense. Some
such ‘instruments are very accurate, very sophisticated,
and very costly. They may represent a cost of tens of

N\



' fromthe

bere. 36 of the side pocket mandrel 30 and will thus sup- port the .
instrunment in an upright aligned post t@n and when t he kickover tool is
lifted through the well tub- ing 24, instrument will be lifted with it.
Thus, the very costly instrument which otherwi se may have been lost or, at
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fingers tosbegtenmmeed 2buti nidar ¢opldo erxi’ﬂ%l twhosees Pessibdy rhveee
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i nt ernal ange, the co I ngers w rin to.their nornal
posi ti on, ﬁh&n'&?-Yt Hdexdhle i e, mPNE Qﬁﬂ'é’ 4‘@21?%"?111 EEB&HH A SFoBRY he
col | etlslownwarger gle&tfb&lyos&(}a;_@m; control rod to a position wher e the

oD, 470, Lher eOB i LS Upper i LS Geb okl W90 031 o ELIIETETE 1O
i nst runent opedihgf thole t366 kinkeokuatewat 320, as shown, where it is
secured as by one or more pins such as pin 558. The lower o
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 sufficiently long to place the open upper
end of container 554 a spaced distance below the lower end
of the longest instrument when the instrument is carried
25 by the kickover tool. Thus the catcher means will not _
interfere with the normal operation of the kickover tool ;;
or with the process of installing the instrument in or
removing it from the offset receptacle bore 36 of a side
pocket mandrel.
30 The container 554 is provided with a bore 564 which
' is flared at its upper end as at 566 to guide the lower
end portion of the instrument thereinto. - The bore 564 is
reduced in diameter as at 568 to provide an upwardly
facing inclined annular no-go shoulder 570 for 1limiting
35 telescoping movement of the instrument into bore 564. The
- diameter of bore 564 approximates that of receptacle
bore 36 of the side pocket mandrel 30 and will thus sup-
port the instrument in an upright aligned position and



will lift the instrument fromits place in the side pocket 35 nandrel.

O course, should the instrunent be foul g’Zn the receptacle bore 36, an
upward pull on the pulling tool of suffi t force will shear the pin

hol ding fl ange 456 in positi.on on control rod 450 and allow the flange 456
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inline with thé stralgt portlonthereo as s when it eco
desirabl e to r&crews @26. oathis gmnwgrtﬁsi) putlingn tiool; slﬂle@tl’t@d:he@ wbe k

on the ki CkOVeE:aEQ‘S.'exWBt@UEthel&?éf‘éﬁ Bty 8nbi REEANCEN tEﬁeStl@ib%\P&i‘
25364 is nerely _faorced downwa | acing, the bl ade, of a_screwdriver
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420 enters the upper open end of the instrument and when

L | 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

_ lpwer position allowing the collet fingers to be cammed

25 inwardly so that their bosses 432 can move downward past

" o 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 1lift 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 pulling tool
pf:sufficient force will shear the pin holding flange 456

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



tion of the slot, the stop block will .nove readily toward the | ower end of .
the slot as the spring 360 unw nds t r<8lieve its load. To reload spring
360 and restore the detent to oper- % ating condition, stop block 364
nmust be Iifted To do this, the blade of a screwdriver is placed beneath*

it and they % e dy, 596 rned
I n act uator 320 S?ﬁﬂ{%é{@ %ﬁfgzi/v\d\%mtng%m%%G ter ngQIﬁ,m chﬁ?] ng

screwdr i vquléeLFsé’d’“t d-spriﬁpﬁﬂftﬁ‘* tsct:l‘%llétlab Blapge 1 456 1 ¥higheinpsYrni on
seen in thasdrauppertds ble aicw brock ith |thi€dpokheis,i thalb68oMkk be

wound or | caded and_as. per_pin,590,0f .t bl ock, passes 05
t he crooke%"&? |sona%%4p?ﬁl%ﬁgn§$ ?ar 818%&‘1{“’\5 %@rﬂﬁ‘ilﬁ?‘a Fg aESBé'r ating
positi 0f. Emgagest fioforsprheginstrwnent neeadaly bye meimed | biktingi theupper

The | oad of Sanes SueL | BEeA! Sholdlt frdiite TRYP MISHARS Q0 phidpRKEacom 10

the |l oad o pring 3 over tool

i || ustrat e¢oldet; fincas then ingtaopents. where it ‘i s i ndi cat ed general I y by
the reference nygy ah:héoosalwed@ ckenoentiafkef00the \Hop Sb&bb&r 3841 he

ki ckover tog‘ 00 rev ébe gescyri bed byt gmch because certgt

i npr ovemrentS'1G 1$¢cP8i RToVAFete 15 & & Ny} g‘aﬁ’é'oﬁé‘F ors.
Ki ckoveo t as aﬁ(iﬁ.n,s qum,deshdulcten, borl yw&DP,. haay nge aptbatdeddén6@heand
with an ac Vi i d o tuggor are
assenbl ed vtf'l\nét h t hgoq‘?lf at%a?%éc"g%n%t)f%%aé%‘a@flg 9¥g§ggh§§f hgé aﬁg are 20
secured tog-@tﬁherstqn blotked6homgivt b sdlidabidy n@pumwd emntheAackiual- be

seen in Fi c or, f d t T t l]:_l&)r ich a
T-ridge 61%% orarlr%% ggeaa E’Hﬂ’ ﬂfgoéjflﬁiég?:?g?huég h?) i 3@toﬁeé t surfaceSs
r

604 and 60@9%@%@&%@8%% ym VRheFE 3p thévaesu&hezs PES 606
rel ati 18 t gedtinpdnds dndadged Dy £ngafensnt sDétshssappachedrakd: g

actuat or \Matnh Jp%%sdﬂ'ng@arﬂ yoé afél?ger slot 358. Slot 592, as seen in
Figures 8A and 10A, runs longitudinally of the actuator
320 and is straight except for a relatively small crook or v
convolution 594: The extreme upper end of the slot may

20 preferably be in line with the straight portion thereof,
as shown.

When it becomes desirable to relieve the load 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 N
screwdriver in the small space 358 above the stop block </
and prying downward. As the stop block moves downward,
its upper end must move inwardly 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 passes 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



shoul der 612 formed on the body at- the upper termnus of flat surface 608.
Downwar d movement of the actuator rela- tivesto the body is limted by the
pi vot arm 614 when it 30 reaches its ful Ié( kover position as in the

ki'ckover tool 300, as before explained. The detent 620, as seen in Figure

11A, being biased, ring 622 applies a force to the upwardly facing
showder 622 of“’?’t’ﬁg‘y b g? tsg‘r’f'(ﬁ"‘?ﬂ}"t‘}()?%%ﬁ UsefovFRaPYnand 33LH the Shee
time applyi ng dlowketd oitssuppert positidh tsduh ng-;tﬁhél Htratwimgact W Othén
which it is in ug_t ua |t| I runnln
posi - tion upo%tl-lachJ etgldglpagscﬁggggé S%g\?\ﬂs§ﬁlgl gur s*&i% N4 P A5© ?he
actuator. 606 |1§aﬁﬂﬂecam@) assthewyppessinirnrba® efethin smogljrha'!soquApaaaes

12B, the debenithe’(rdokéd 2baetEBHN 5V, Ci PCKNE S818821 Rble WIGIN a1 Pf SRELNY
622 and upon reachin psition, its_upper edge 626 05 en

its | ower nost ga%es
beneat h t he dowitks %f%&??@t%uﬁ’ﬁ 1teom-. prghevﬂﬂéﬂ BF (FRF ingt 360 p¥dl
formed in the flaintain athe6God blheckodin atsshnwhrTmlﬂ.ﬂw desrsim) ,

| ks th t uat, ' | t t t but bl

ocke the pivoridiss ot 3R PLREE, B98, hpdd; ARRaty 'Oy By olErERRTRY’
rel easabl e as wihd Joad of esgtingetk0dn Figure 11A, it will be seen that a
rel ease |eqgr 635 1% phygigiby %‘fﬂ@e&'ftﬁﬂ:ﬂﬁvggd*bout By El‘i‘?}stﬁlé‘ce@? A

spring 639, better seen In Figure 12B, I's woun pivot pin
engages finger FAMAes bR okhFARIBhA AL Whereodd dis r@%%tqi%v%?n%%slhénm’ng

to rotate it cmms Qfefé::l'éﬁd.‘d\ﬂﬁtﬁnéﬁaltsoext eqHed kiekbiiesN tIJEIVEIM fsgvéEy
12B. However, en | F{g gﬂ- # v f| n%eJ 640 e g_ﬁ{/ %heco gug
of detent 620 fri'd“ s € 8 LRF i1 ?ﬂg
Thus, the det emthiwH ds bheaﬁser eloehsecée‘aeml num:u'mmeattisd pnsorponaWIadI e
e e E e A S e s
' - Kickover tool 600 is provided with a body 602 having
a flat side 604 and with an actuator 606 having a flat
o/ side 606. The body and actuator are assembled with their
flat surfaces 604 and 608 facing each other and are
20 secured together for 1limited 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
o _ 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
tendipg ~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



ki ckover position, shown in Figures 12A and 12B, the outer 25 end of .
detent 620 engages in body recess 630 a also forces the rel ease | ever 635
to its extended position and hol ds . |tl¢ as seen in Figure 12B. Shoul d
it be desired to positively limt the elease | ever 63.5 to novenent i
between its retracted and extended 30, 05|t|é) t.hi s may be accongllshed

by any suitdfi-e dfmnshe RETUAFPROOe dmITIRd | Fai dithy SFioPhe o’
rel ease | euer seeri 0l OFgutesi 1DAaahdl @28herhien datEntass 1wl EGﬁatatdd

drilli |1 whi ch
pra!sselsntgh‘rfj1 d’%r{t%'er ﬂwolfes% %eé%%ﬂ%%ésgﬁf‘e\%:%@ F% %lgork%f nﬂé‘ Qéénnt | gf
t he rel eas@dehdng asits edrawemiasth ipesigiors 141 arkpReR, geri 6Afi ng

key 66@si S gHeidieRd ﬂseéaéﬂeﬂ%oeao@ﬂﬂafalyheaeewtgﬁoéﬂéeendszas ﬁpaabl e
bet ween an exXt ended g%leon shown gure 11A in which it

protrudes Wdided é‘*}bbn@?h’ée ??pﬁépnyFmFﬁellrk}‘i @Hﬁ/&lﬁfocﬁ“%%r%%nf’g an

abrupt upwanhd mddaﬁ; Ngs SBRGWHEr msnr G&diélede'béntt adwrtmdacﬁ'haaor
orienting kr%; [ese les th orlen% found 05 ont}g Iégve t ool

i 11 ust r at ed™ant*3esENVHPTT BPBFES n%‘dsbgf"éﬁ}y4 ?—?gﬁ?’es 10
and 14, .andoxks/eche mmmmt!om f\h‘bl loiclc@\aerlpgsm:ihnt he orienti ng
sl eeve pn the si p&&{ésﬁtW&edrgélégsgﬁiemasa%if Al ‘bé’aéﬁpiQ%EaCkOVer

t ool |n t he wel | -known manner orienting k I's_moynted in

a wi ndow 662 iFidure dekdmtih okl BRI S8R i B2t T)l%:'t-eﬁﬁ Bﬁﬁeﬂl €p8sad in

the transveisedulidy 6aSuntBEs ty nthevibedy tsompWIpfv@admengagnd iR a
groove such as. roggg 670 formed in the wi ndow. 664. &/ﬁunt ed
é

thus, the & y esttl%r Pree tbn \}tﬂuraeooh? GI%I Vot uFe thgd
pi vot pin ipdvoteepim 6BFdand epgayes Gfﬁ)ngiheéélol dim:rmagi kety €6, sasrteen in

Figure },5 dr fagn%l\@atéa %%géét' Y éﬁaﬂng 396 6:?9»:9@3.' NG acBahkest

opposi eI y extending wn ovver hr oug
clockwise to :Lts extended position shown :|.n Figure 12B.

However, as seen in Figure 11A, the finger 640 engages the
outer end of detent 620 and prevents pivoting of the o/
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 \_/
holds it there, as seen in Figure 12B.
o ‘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 limiting movement ‘of the release
lever: as clearly shown in Figures 11A and 12B.
An orienting key 660 is mounted near the upper end of
the actuator 606 and is movable 'between an extended



20, which the pivot pin 666 extends, and a pair of smaller w ngs 686 near
Its upper end for anchoring the spring as- senbly 684 which is nounted upon
the orienting key by a spring nDunting~pinlg§8 whi ch passes through the
coil ed portions 690 of the spring assenbly d the transverse 25 hold 692

formed about t h8{m! 88 ¢ g @%@l}eyl %&Priegaééf_ﬁﬁﬁlaﬁ well

cori ses a nate alr of tOI’SI on sp havi ng one én
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or recess 702 aftheve NgYi Bfled 30 Ip &1&@3&%&9%9%&%&9 a%}(&”eéa'seu-

notch or recess 706 whi ch acilitat'e 1nst orientin
actuator, as V\n‘fqtﬁ‘lo‘?ﬁ‘%ekb‘k]ﬁl"é?ﬁeﬁ"kf%%rtl‘ﬁewgbirhﬁmﬁs@ﬁﬁp?%m has been

assenbl ed ® 05 t he THé estiefitkay &Y ¥ED N MGEnbed baea Ivﬂ.ﬁﬁidvﬁdesm hel e
692, the bar 91%“ S dgﬁ gsse%olsnto ar e notch 7Q2 %rd sna?pg) d.over Qe
smal | pr oj ecti o' 703°aRA-Pht & Ch &Y r’ﬁb?%h 78V TR  fSBgsed in
retained in thechaetrangvense dsobdecsdn EhgarplnGhavmnghdltshopp_osh&esplnldlsg
re- 10 tained r?#.ﬁ &4 ctnt Qegr%Me Whe ad Aﬂé:k@f’@rfoﬁg ihSthe side

assQrLbI ed. When over “tool 600 I1s In e runnin e as, seen in
Fi gufes 11A andakB, °f-hé‘”6?q%t§ﬁ@ ke%%eids thus stBﬁt é’ﬁd&i‘tdég tke¥. ifhe _
pivot pin G%5 ifred tbepivod abbutenthéfpgveevpif/hile thaicpivderpinThe

spring assenbl yfzﬁgél @gssflggegntggooggeg.,gnd of the orienting key to its

The orienting key 660, as seen .in Figure 15, is

\_ formed with a relatively thin bedy 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 w:?.ngs 686 of the orienting key.

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 disposed in one of
the springs. ' |

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

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



out ernost position so that the upwardly facing shoul der 662 provided by the
upper end of the key is ready to en- aga.the orienting sleeve in the side
pocket: mandrel upon 20 upward novenen t he ki ckover tool in the side
pocket mandrel. Referring nowto Figure 14, it is seen that the kick- over -

t ool body G&s{iSe P& OMi ] ObhWdi : ugh .sl.qt .22Q whj.ch is
‘Wi dened as at j?%ér%i\n/?glﬁng %ﬁﬁgt\/\%%rzw Bg@b}; gg?‘ﬁggs g’&q&&pg‘fﬁh P’nr t hiwe’
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pi votal shafts an .__Each such s | esired, may be_made of a
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such a®5corthel oplienting0 le=yru66d tared epbni 688 shasallexrminsersaah ias by

silver sol | g r azidlg, W Wel<di N9. .at.e (30 is_f|xed t ut

738 as sho%géjfgn E?gﬂréerggiBbg% \t@’,‘r?asfI ia]t% Fégggg%ggt&rz‘%ﬁnvé r%%wﬁﬁé%ga %ngtive-

to the bodyarflr ERgPREBuPVeB5theoEmakie prajestibnde?e4 oagdt hintbatthsi de

608 of the gy nbtchs 7dwdi | ¥hsepay Wi10upe %ea{]mﬁ& hen CeR r%x]naqg.at es
t he t he

730 and 731 are spaced agar,t a distance less than engt h of ar 695
secured to MRy | 8Ft SREK P Fiaprepléngto this helddihe ofPpRAgeFesUppOrt

the ban069%s®inédatotbe b€y e nomar anefI@cttNg tRiarBYEra teole tig the
orienting kE[e tngoﬁ%%s it outwardly toward extended posi- tion, and that the
d

control pla e t pivot to release 05 the bar 695. Wen the ki ckover

tool is lifted iWhemetBedkipkoker tmalr 0k tire theertunndngepodrgages t he
arrested i bt FRJuEes 1I¥ Bfia LPUT FREVKRTRRE 0, U TEROTAS" I (g
body thus nidvese¥poRAed, BPEitiento The Rivek cRi;nt%g/ chft a8l theaoaderso,
731 comiS nund oofericovef fET0i 18 ithd10adtigtbbe DAMS I piing! ackembByt When
the 684 has biased the upper end of the orienting key to its
outermost position so that the upwardly facing shoulder
662 provided by the upper end of the key is ready to en- o/
© 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. In this view, the orienting key and
related parts carried by the actuator 606 can be seen. \;/

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 Fiqure 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



body gets very near its uppernost position relative to the actuator, the
control .plates nove past the downwardly f I ng shoul der 724 provi ded
by the wi dened portion 722 of slot 720. %hg% the control plates becomne

t hus unsupported by the body and are free to pivot in a clockw se direction
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a well tool, such as an instrunent 38, or other _well _toaql, to, a kickover

tool, such as KdekBFERSEEE| Py qantegined Tap¥axd BRALf atidlorlithnthg PegY
i's shown i LOFi gwﬂ:ﬁ&r 11Rsanshel 2bodethuit mweemoupwai-aamaﬂl@eth& the

ki ckover tool | di cat en ef erence. n ral 7
The runni g t oAt ERR. ERbSE°Tilabae) P¥ol 152l R (R Bepda
600 t hrough useeffectiwduinr hoddlingarthiecbazs26%5 vinaplacet.t adwll vihenetbeby
a pivot pin 75 f | 6

(o engagea ] S BRE Nety Rode| HEpNpHILAE BUSLEIOR, Bo15E 78 U LRR
nnvéﬁ%nt of trm?Q¥RﬂtQ§urF¥ﬁ ?%$%¥9¥é9¥%t?ﬁémﬁY90Pa§Fn?PB dRUnpaEALyofac-
shown in F_llgiurqﬂéBshabmaeraazmeprmlaéduasgntth'é beaéﬂehowzﬁidmtma oel |

07, L1 K ckovered 801141, SHERIEHEnLoChr ool SEhe ToicShe' Uik oBhetBbokeha
- by the body and are free to pivot in a clockwise direction
U ~ 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 tl"xis, position, further unwinding of the springs 694
will cause the orienting key to be biased inwardly toward
25 réfracted position. Thus, the orienting key remains fully
operative until the very last moment so that by the time
_the cont:dl 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 positionhrelative 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 kickqver tool 300 or
600. This second form of running tool is shown in Figure
35 11B and_lzs_where.it is shown attached to the kickover
tool 600 and is  indicated generally by the reference

'nqmetél:750.

[EY
o



instrument axially aligned with the kickover tool. The pivot arm 614,

sintlar to the pivot arm 330, is provlﬁz%vmth a cam surface and a
spring-biased plunger as will be expl d later. 15 *.._The running tool .
750 is simlar to running tool 346 previously described with respect to .
Fi gures 6B and E Runnl Nng tool 750 is sgrow ded with a top sub 760 threaded
to the tool carr P8 & vER9La 758 el 6SOBRPSESE tes BRe 7PAVOtRRTEM 764Nk
t hr eaded a61it ofl ulmer k&nﬁtoﬁrerc a:bbachrmnttlﬁ:@ugw s Wmra kahulH6 teyi ng a

bore 768 eg 70 .pr VI din war faci ng
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is formed W?hpa-ﬁthtaé?ﬂhais afierned H@Mvv@m:llqnd af:aq:ng asoaIterS&?ﬂImhd with
at |eagd ops aﬂgagraak%ahwtﬁéﬁpw@faw fai(élgfg \Mﬂzﬂﬁ% b &% i;u 780

formed in it which a suitab suc or an

equi val entPF-BEEaﬂuEW’ﬁ&Fné‘h&ﬁn)thei $oodr GazF i qﬁi(ﬂfa‘-l"m@ﬁ piveken an

outer | ockapg ﬁaStheobosatlme&hwflﬂﬂmgl&% 1] amHuY)erad ebiea sl
posi tion, 8<Een in F| ontrol rod 785 is thgozke,d i nsi de the
t

ur
runni ng t oBFX 3R s rﬁ&&n\%t °"ée¥? nd® 62 Hethefat EHERVeRd with
its | ower tadlenithegezhgagenenB8sof EMomleldxar'{:ﬁemof thef owld cwrvieeparat e

ot oY, 186! BHRY O CeddE 588" B> crld %Jcﬁgl#%aﬁﬂbh% AR W DY e

dotted lines, the en enent or jgai nst
screwdri vei-néﬁé'ﬁgeﬂtl ﬁxtlﬁélyl étllmd Witdp hﬂgm@tﬁn tanihds the control

rod and is SUprhbegn%ﬂJI@/ﬁi d6v4 [ agififllar ROWHEE PV | Brhh&3R0dY;d 66
while its u aged heneat h t he flan e 786 of the control rod.

Thus, the B B Gegl gg%g rE B‘oﬁﬁr(flacteoér@p\ﬁars(ﬂ%‘- siaFed PINESY RF ¢ oQ/
seen in Figild béBexplddinednflaites.its upper 05 end in contact with the cam

ﬁgégaquzgz of EHE Rurdliny R&df 748 e LHOVEL %%%%1h%'éBJf“%££””'”g
previously described with respect to Figures 6B and 8B.
Running tool 750 is provided with a top sub 760 threaded

to the tool carrier and having a bore 762 enlarged as at o/
- 764. Bore 764 is threaded at its lower end for attachment

20 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

25 plurality of windows such as window 780 fdrméd in its wall
in which a suitable lock member, such as ball 782, or an /
equivalent lock 1lug (not shown), is carried for radial
movement between an outer loéking position, as seen in
Figure 11B, and an inner released p051tlon, seen in Figure

30 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
is formed as a separate part and is screwed onto the con-

35 -trol rod at assembly, as shown by the dotted lines, the
enlar?ement ‘or knob being held against rotation by a
screwdriver engaged in the slot 789. A'spriﬁg 790 sur-
rounds the control rod and is supported on upwardly facing




in.Figures I[lA and Il B, the control rod 785 is in its upper position and
the knob 788 of the cantrol rod holds 10 t ock balls 782 in their outer
pesition in mhichqaheﬁ’engage the internal'recess 794 formed in the
upwar dl y openi ng bore 796 of the instrument 38, as shown. Friction neans,

soon to bée descghbi I &7 O 0 i 00k o f iciionally, _
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and 12B, the c f o] e.pi Lot ar 4 forces.the.control rod to
its |ower 20 p@?#%nsgﬁgggﬁh Eﬁénkﬁ'gb%ggggfﬂ]&ﬁ on 3PS FRIPSSIRS, di Ry YBReT

| ock bal | s 982, endudnr ganksioty Wikim the ¢asesumface o2 neEhtthe pdivessiam
position, so thgi4qf{he running tool 750 may be nerely withdrawn fromthe

bore 796 of the in- ‘strunent 32/ sinply lifting the kickover tool after the
25 instrument has beWReBn&RGeKichav¥er £eok iEcdpt &l Pereing mpdesi ®een

pocget | ma{lﬁr el . iNharigresi ghaveind ?thai,s thé hdb?%oﬁ.& q:aa stsi digs P?ﬁkﬁtts
mandr el , e piy rm.and.runni ool, are re- r o their initia

al i gned positio ,éggegc‘ls %#P&u@’?srd‘e 1% °3n{§§§18.% %ﬁ’@-f?‘?‘&?’ﬁ"&% rednddidsh
whi ch runni¥@ tthbe 15k Pallei @2 in hedirt abiter guositigpeihr whtiichn treans
such as | ouvere Lgti 00 ' i 0 f St

sui tabl e spri ngg?réé ?i at‘[ﬁE n!} eggpraiagﬁfé\é?%%%ntﬁﬁ egg%&etahef%;&iregf-g}’gﬁggly
numeral 810 in PPEOLBI1PORRI7PE P8r kBE WnERryment| 3§, oRst SHeWer sFriiahtion

812 providing amé&hsesSsebnbaics Bl 4déSHEF EPEE Y\eQre PHIRARIEA 6n athe! HRMDSHY

to g tilted pos#t | ?n go %or. nta seéieseof I ouver;.ﬁ. .The | (l)nuvered strip -
800 (which is sFRAPLafOFntEirhdPRRrLIYoSPARILDA: ke ADShEment and, SUPRSTHhN e

4) is then ¥t ackdgabbuaftiee rthenilogi dalMhdisve tilseeppeel 8adedowor dgRE-d

|8i14$an_d 815, repBGEmeht"VELYaiBbAghga" LREY 1 RERGAKL@RPOSEd Upper and | ower

P When the kickover tool is activated to kickover posi-

Y 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

U 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 éligned position, seen in Figures

30 11A and 11B. -
The friction means with which running tool 750 is

_p:ovided is a suitable louver-type friction means such as
louvered friction member 800 which is formed of a strip of
suitable spring material. The strip is identified 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
__posi;iqn to form a series of louvers.. The louvered strip



05 816 in order to retain the strip in place. The outer edges of the

| ouvers project outwardly beyond the p p ery of that reduced di aneter
| ower portion of the running tool body Jbom/the wi ndow§ 780. Wien the
running tool is engaged in the upwardly 10 openlng bore 796 of the

[ t t Ei 118, f the f t

ronber 500208 (B | P FUALRF arfo R YA 0RO s Ehe GOMFAGH BRARE et e/
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devel oped taereb £ gs i seen in Fi $§Ch | ouver 813 has_ its outer
edge 813a P g§§e§ adiehdCUVRFS rﬁf'e‘?:’%gﬁ'lmﬁwﬁﬁ Y7896Y8RY; the BRAHIPEE whil e
the inner etygeof3Miatofreduded odianeterploweedpagtiion dhemiit insitgace
820 of thetggg bgg?,t Bgllo?v %ﬁe ARSI forl ction nmenber 800 is nmade of a

rat her heavy I ng neta and because -of the nultiplicity of
| ouvers, the in¥Yaenid %nmﬂnﬁjt tpedceleaengagsshr d0i the| apwaardly

i nstante, bpehifigWpiotlal 703‘5 I@ﬁtEHaEahs%%m%nltn Jdle dangeeff ﬁxboﬁi?@r ﬁ 1|5 g
i y shou

ounds, I‘OXI teI to 7 kilo t he uIIout force, |

Ee about 1§§8p %&ﬁﬁism(% ? g?bﬁFéﬁE‘) mepbeg, FOO 4% hlekeds the
wei ght of tbeardstar Mtem\ed)rgosltmoav&ldxcﬁroupengnhlilael dlamdTIy after
{he Lol netaolde vl SRR DELES Gl Md Sl Y od SbARCPUAL (NS

of fset receptacl e of € poc rmand
friction nérbeFisnomenirr f whend ndt achh§linedr diyt & e haThag bdté hi gh

corrosi®n f?&bﬁﬁ.éﬂcenﬁ?h'ﬂé‘ 'Z?ﬂuhﬂﬁe%e%ﬁéfe' Cf{wor ﬁ@ Ly i ggtc ness.

A suitable_materi al |on t ee

el t her
al t hough offBVerads i P p@P%SPnyP 8, Moy a%lexed such that it ap-’

plies a force to the inner wall of bore 796 of the instru-
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 gq3p 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 louvered friction member should be formed of a
high strength steel having both high corrosion resistance,
a hlgh modulus of elasticity, and low brittlenéss. A
suitable material would be elther MP-35-N Steel or Elgiloy




t'o.ri |y, especially under ideal conditions and in non- hostile

envi ronnments. Brittle materials or maheehals which will becone
gnbrittled are to,be avoi ded to prevent 05 g?oken parts thereof falling in
the well, especiafly fall- ing into the offset receptacle where they would

cause damage | functi ons of _.the apparat.us.. (The friction nenher._nay,
i f \desired, bé ea%?br’n%hgéré?‘f th ?%U\"Eq’ac-e[Vﬁésco Act pﬁ&%&rﬂ' Q\?P&é’&fﬁ?'y
certain el ectrieeilyonesperiallly anderabidealr oronddifgions| st ihesnon-
Inc., Los Al sLal i ' i nst [ g I R+t h '
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750 is attachéthieh awidd| becrmey emby itttd ahAruiientba savgided tReRreNgaFed
on the rus ngpidkén pdetsttherederfalling, ihhenbowe1196eapethaliigsirauent
i s tel escoped pver ,the | r epnd of the rynni.ng tool and full aged

whil e the operft%r 1?‘3'(?' 7g§gof° ?uﬁﬁcﬁé’%ﬁa&%e i ¥hQLs Y %ﬁ% ause
actuati ng t he damadge cantlomalifunmbionsheopi the apparatis.t s(Rhekdrdction
position). W | Vot LSs ur N I £4,Qn (o] tor
Pod wi i1 be | ippniay £EeSiEah! REphOLErHRNTELRAR hETholiyEr Ryl
bal | -1 ocki ng eentich bansbsprpyéfed otk wcertaimi ajectsicad tgenpectors

strument. 13 availdiife! NFrioW™®Niugdn! OVBIREtrEd: [ heThel | cares ul Y to,t he
tool train until the orienting key of the kickover tool is |ocated.bel ow
the ori enti'ng%? Bt2the side pocket mandrel. The tool trainis lifted

until the ori- entimg kegtadligeleaijnsvstmehe dawsher sidef pockett mamdi@l,

shoul der of t or | i sl : his_ s S d. noyes Yo) t ool
train- after fihtﬁ’s 50‘?'? r?%grzfg %ﬁ%ft ﬁg-ré at uggpnge%%%ﬁg’\;gp%?. fr)f‘%‘gﬂﬁ‘l ot
armat this titeohoV89 tise atkadhed t bol aakdalhesstming vardt thes dastaymendy e-

fromin the chagngl 8Hedl drdgedoPoeke! rﬁﬁaéhgl t¥d1.Therdp +heg! dgediar i s

now | owered to jnsert_the indstrunent_into the offset r,ecegt cle 36 _of the
si de pocket neFtPRt. ThRe RRFIYNTO8r oFhtRQorNBERPRENEN S g ﬁgeﬁﬁepﬁflcl?&\?é?
tool and runnitiget Dowvepl sadt be ithe murdiing stusl dame sullyceagaged while

N, the operator rod 785 of the running tocl 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
U 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 key 1lodges 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 the ‘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
weigh‘(::of;- the tool train, including the kickover tool and
running tool plus the instrument, should be sufficient to



move the instrunment to its fuIIy engaged position. The tool train is now .

lifted to snoothly di sengage the runni gool fromthe instrument. For this
di sconnect operation, the tool train nﬂs apply a I|ft|?|g fprce of about 35"
to 05 50 pounds mnus the weight of the instrument. This upward force
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mandr el 3OROGKthm'9°Le®ttal¢é-eepr| ng action of each of the:multiplicity of

| ouvers retai nsphe jALAHERY hiy281s0) K oviaé&afl With apafresgaegment.
The axial force required to i sert or \M%g raw the frictjon menper 850

shoul d be BEBRETS®L I HRMIIUSF ABSEE1DSY ST NG TNy EstOThi §5Bul | out
force peneandl Mndicedsl tihe thel teiference afundral) ugoong sueh Bn abndt 50

percent to_assure,25 that r.unnj.n 'II t ng _f its
fully enga 36“5'88‘% ~5n 557 A& ?%ﬁ‘rp M éené mqé{%ﬁéﬂ’? is é or ce
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energy 30 e|n stor stretched re line being Suddenly rel ease!l
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the .inner wall of offset receptacle bore 36a of side
‘pocket mandrel 30a and due to the spring action of each of  \J/
the multiplicity of louvers 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 1lift 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. L |

It des_ired_,_; a modified side pocket mandrel may be
provided in which the lock recess is omitted to provide a



If desired, -a nodified side pocket nandrel may be provided in which the
| ock recess is onltted to provide a éﬁ(ﬁe pocket receptacle w thout
recess such as repeptacle bore 36a of sid cket mandrel 30a, seen in

Ftgure 19. The principal advantage in omtting the lock recess fromthe

receptacle borg;is é:} &S, %égﬁtéé’fé Qg.thggts 'rdet%egsISS g@&ﬁeks@‘é’ eé}%%ch{'

frhkction nmenber, a wel | as i'ns
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the receptacl el%LtLg%e%I q.(:af Q:%Ce %.Exs@%c:{roﬂ f%or%e is about 50 pounds (about

23 kilograms), the pullout force will be also about 50

o pounds - (about 23 kilograms). Whether the parts are dry or

well lubricated 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 virtually unchanged.

U o 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
centralize the instrument in the receptacle, and, mnore

- 30 - importantly, to absorb shock and vibration, as well as
providing excellent grounding contact between the instru-
ment ‘and the 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 toel 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



thus protecting. the very expensive and sonewhat fragile instrunment from
damage. 35 It may be desirabl esgno un a well tool ri nto a well and
install it in a landing receptacle u ga runni ng tool "whigh supports the
wel | tool only by frictional en- gagement therewith said well tool to be

i kew se r [ 4.1 Sal 4 Q0 ckes - Gt I
engagensnt hePast ety SPolepBRet ) opIR R CELOR Y BBt
utilizing UpwerewWdehdowkhar Weldr aqd impactBusube disefe sehlffowithedrt ce.
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faci ng stop_shoul - der 94 nd.t aded as_at .948,..i s _connect tqor into
20 the melPb?I%m#86nﬂgcY8?19§8°}oBb§rn1'°H§V9r Y SGF1NEL & Qﬂ#ﬁ%ﬁ;ﬁl{
recept acl e eml theeguinndnghetawl | is oehg8ged Whidshd dberaupiher f endngfshe der
950 on the Y eu r e=Tod .0, heul der,.946
therein to ‘*Igin#t Eggam%rdd %@igﬁgﬂ:ﬁbf ?ﬁ% \I\%Jlﬁq@olr%ﬁ I €1céjeglgr %d,_pa%5° we N/
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not ‘shown).
A landing .receptacle 940 having a bore 942 which is
enlarged as. at 944, to provide upwardly facing stop shoul- o/
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 provided with a seal member, such as
the seal member 960,-f6r sealing with the bore 942 below _/
- 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 running tool and the well tool will weigh in
excess of 50 pounds (23 kilograms), sufficient to gently
.press the well tool into position into the landing recep-
tacle 940 without jarring the well tool. Downward move-
35 ment of the well tool in the receptacle will be stopped
when downwardly facing shoulder 950 on: the -well tool
engagéé the upwardly facing shoulder 946 in the
receptacle.
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numeral 1GG0. dbb$. lnstrunent dif- 25 fers fromthe instrunent 38

preV|oust descrlbed on Y
ua ly, if the pullout forces were equal for both

of_the louvered friction members, the pulling tool should

o 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 214-21B 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 21a-21B and indicated generally by the reference

numeral 1100. o

30 ‘The female connector member 1100 is provided with a

‘housing 1105 comprising a connector 1110 threadedly at-

tached to 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

extends down to a location near or a little below the



tthat the coupler 127 and the femal e connector nenber 125 have been repl aced
by the fenal e connector nenber seen im Eigures 21. A-21B,and indicated
generally by the reference nuneral 1#0./30 The fenmal ¢ connector
nmenber 1100 is provided with a housing .1105 conprising a connector 1110
threadedly at- tached to the, upper 0 ortion_1115 of. instrunent
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10 shown @xergn m4erm|d:fs:mg,qdl 52 f Hi et mulat@rlmm%naléeu% t he
downay gl ¥ i da il Odnd & 1 OFTRAGES 1A5LEbined bt 1464 gbuehe
first insufa 1150 bel ng enl ar ed a &L.L 3&9@ cond. i nsul at or
member 116@1‘1%\#?&}-% _‘E}H?edﬁ‘%‘iaﬁ %ylgac g &Eﬁ dexy QFRELr 2Boft i on
1164 tel esgerRiid Nbe wure 113860fof hehti ridrstsihsudatbdbisOnemoer t ilﬁpper
end is preg_ﬁed agai.nst t%]e Iov€ fggle of flange 1152 of the prong 1144.

The coil s stpports the prong 1144 and its insul at oNe
1150 and 1160 i mtSmandlpmumr member ohl6Pt havhaguppberend1léR & prong

presseds ntfﬁ:% %EP”tzaé‘dué’éé hai hReFRY brSOrdeet 1184t heeldsdspe@ntintolhe
shap ring 0 novenegnt of the grong é144 when the femal e
connect or RAXRr1358 o%fa'@l*l%df%xi%% %ﬂ%“?-ﬂt°r 1150 and its upper end 1s

pressed against the lower side of flange 1152 of the prong
1144. The coil spring 1140 yieldingly supports the prong o/ _
1144 and its insulators 1150 and 1160 -in"their upper posi-

L

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 cong_:ected 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. \)

- 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 avallable from
Kyle Technology of Rosenburg, Oregon.



Strument, but when it is connected to the instrunent, the 25 upper end 1172
of the insul ator should be spaced a sho gghstance beI ow the | ower side of
snap ring 1170. An insul ated el ectri cal uctor wire 1175 is at- tached
te the reduced | dwer end of prong 1144 by suitable neans. This wire runs
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Bore 1222 is enlarged an IJF s ‘"ower as at 1
attachment of thisergindeperll®® 1and. is |'aheeaqiedp¢rq ureceiver wine péddced
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1119 is pnavi desl e tTatere desepileedateral ports such as port 1235 which is
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end of reduced portTon 1 connect or annul ar
facing piston haterak ppPrEsssmdm %ﬁo@@ﬁtbok@imblﬁh tife spacededmmedd-and

carries a sui t@@éfyoweqweaherIdwn%&%ﬁprfaeﬁhavgmn%mstdlfaéﬁ]embl S hgee

1220 and a suitable I nner seal (1245 for Sealin he 20 outer surface

th
of educed porYPRer 1238 Hf tﬁ%d‘é%ﬁ‘ﬁeé’f’&tlfi‘lol e°f| CoOMRFEALt bht 9246% s
sl i dabl e un; srsmwmbore

.. An annular facing piston 1240 is disposed in smooth
bore 1220 of the cylinder 1119 and carries a suitable

U 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 floating piston 1240 is preférahly 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
thé 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.



1220 between its upper position (shown), linmted by its contact with
downwar dly facing shoul der 1237, and wer position (npot shown) |imted
by its contact with upwardly 25 faci oul der 1224. Annul ar floating

pi ston 1240 is preferably fornmed of a non marring material such as, for )
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Two with the help of an annular ring, having one lip looking
up and another . lip 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 rlng 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'mat'erial,
“such as sleeve 1280, has its upper end surrounding insu-
lating ring .1275 and extends downwardly a considerable
distance as seen in Figure 21B. - Sleeve 1280 has its bore
35- 1282 reduced at its lower end to provide _ah internal
annular flange 1284. '
A female conductor member 1285 having a bore 1286 is
disposed within insulating sleeve 1280 and a 'épider 1288



rings*woul d provide twi ce the amount of drag. .The housing menber 1124 is
formed with a central bore 20 1261 and i per face is provided with a
sui t abl e annu- Iar groove t o accommodat e eal ring 1262 for sealing the
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lip at its upper and lower ends for retaining a louvered
contact member 1300 therein as shown. This louvered con-
U tact member 1300 may be exactly like that used in instru-
ment 38 and indicated by the reference numeral 162 in
20 Figure 4. _ .

A floating plug 1310 having an enlarged head portion
providing a downwardly facing shoulder 1312 is slidable in
bore 1286 of the female conductor member .1285. This
floating plug is shown in Figure 21B in its initial lower-

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

The floating plug 1310 extends downwardly almost to
the lower end of the housing member 1124 and closes the

30 1lower open end of the female conductor member 1285 as will
now be explained..

Retainer ring 1270 supports metallic ring 1320, as
shown, and ring 1320 supports insulating ring 1325 which,
in turn, supports insulating ring 1330 whose upper end

35 abuts the lower end of insulating sleeve 1280. Insulating
ring 1330 is formed with an external annular groove in
whichfis disposed a suitable seal ring such as seal ring
1332 for sealing with the inner wall of the housing member



15 1297, and an internal annular recess 1298 is formed with a lip at its
upper and |ower ends for retaining a | Quvered contact nenber 1300 therein
as shown. This |ouvered con- tact nenb 00 may be exactly | i ke that used -
in instru- nent 38 and indicated by th reference nuneral 162 in 20 Figure °
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suitable liquid dielectric such as, for example, silicone
oil. For the filling operation, the pipe plug 1228 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 escapes 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 therefrom). As the device U/
becomes filled with the 1liquid dielectric, such liquid
will begin to escape past the one-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 look{ng up. The pump
hose is disconnected and the pipe plug is reinstalled and
tightened to seal the filler port.
The female connector member 1100 hay be filled either
35 before or after connecting it to the instrument.
When the instrument is installed in the well and the
femalé'connector member is forced into the receptacle bore
of the side pocket mandrel, it is telescoped over the



taching a handling tool thereto for pulling the floating plug to its

| ower nost positi on when needed. Wen the fenal e connector nember 1100 is
assenbl ed as 15 _shown in Figures 21A-21B, it is ready to be filled with a
suitable liquid dielectric such as, foF’é%hﬁble, silicone oil. For the

filling operat| I pe..jl 28 is re-. ed and a hose froma
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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 pradticable,
o/ - 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
\U 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 gages 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 majntain well pressure
on the liquid dielectric. Should the @aqu|d di el ectric expapd, as due to an
increase in tenperature, the floating piston will be |lifted to allow such
expansion. Well tenperature often changes as a result of changes in
withdrawal rates, injection rates, or 15 changes in fluids being produceHJ
or injected. It is readily seen that a novel nethod of "installing a well
tool in a well flow conductor is now practicable, which nmethod will now be
descri bed. This nmethod of installing a well tool in a well flow 20
conductor having a | anding receptacle therein conprises the steps of
provi di ng a wel | Theolfaredaiqardesonipt jonpandndrioviagsa ¢f sthepénvend and
having firsgj Bﬁ' Céfé)”eﬁﬁi‘gﬁaiafﬂle%l@e' Qﬂ‘ﬁs%'a‘il‘&)i%ercﬁﬂﬂgear‘Qrﬁ k9eksString

in- cluding a running tool having_second friction pneans 25 thereon;

frlctlonalI§héE3&@lﬂfﬁﬁﬁkﬁk%coﬁﬁdfPFEFPS@N%&%%;Qﬁ EQFHsruﬁﬁrﬁF}%oFﬁmth
sai d upwar degreasn nied0i Bs 0bfSAdchgthict o, inaweruengmaaed vtmhrst theg

i th id | | tool ted t b t fl t
Said first PFPBE G mEdRe AHPRRATA L BUR LR OT1OTRNY y iRt h HEs el |

| andi ng 5ecepUacbplau¢ sifi theelinvepdiiare. at its | ower nost p05|t|on t herei n;
lifting said toolp e?t %HLT °1£" g5 S6l ﬁ&mg%éﬁiféaeg?ﬁans Ofypsdi d

runni ng tool from n en upwar dl'y open- .1 ng bore
of said weHsliﬁQGanﬁﬁQQT ékébﬁg of+35 string fromsaid well.

-58- The foregoing descrlptlon and drawi ngs of the inven- tion are ,
expl anatory only and various changes in sizes, shapes, materials, and o/
arrangenments of parts, as well as certain details of construction, nay be
made within the scope of the appended clains wthout departing fromthe 5
true spirit of the invention.
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Ref erénce is made to co-pending applications Nos. 8715062, 8820763.4
and 8720764. 2. - 59 - CLAIMS: 1. A ki c kover H“ﬂmmm Iﬁ“ll ng a
device in an offset receptacle of a side pocket mandru“m X

ah el ongate body ‘having a flat side and9neans at its uppet eénd"fof *
attachment to a toqhaSiMg,nd; an elongate actuator having a flat side and an

or behting key near Tts upper end; means including a T-slot connection for
connecting said body and actuator together for relative 10 | ongi t udi nal

sl i dit ng moverent OIvvi ih t?ﬁi " Al'niciaivc?&s];bam! gef)eﬁfétatl&ab:aadét?&iea i3 &h

pi votal | y nounted ng e lower end of sai ody,. sal vot arm.havi ng a
free outer end and %ﬁfﬁ%ﬁcgﬂECJS%iq; 2 fidfle PRFKFL %gim%’ﬁ‘@i‘ng
oper ativel y Bonnecta elionigatei body thasting aocflat sidenand means @Etvditsarmto
pivot in response't‘%ﬁe@l Y | i 'a[lﬁm% epen .sald d_said
actuator; a tool car |-er%%|hvg?gl+§/g carri édggnésgﬁ&m%?géﬁgﬁtﬁ%ﬁaégegai d
pi vot arm neans r @daeryhavingiaflasi gidetand @n orientingdey mear ifsa

first position whergigersend;! ofdardd inclul2hgi £'Tisict! beRREctid f@ d body
and in a second position wherein said toqgl carrier is in a pmsaligned
position; said mearfONECtABE8314,RPdY,ARH; AGTUAkQF ttﬁ’gﬁtgﬁ?rjr%‘? relativg
second posit10n i nclomjirgdinabvsiliadidigy mbwement snicutl dheionflat dsildedy, a
detent on said act I ! Ldl ' I g bl e
Wih said downvar ol PTg sach, ot der 4 BRvEp B f"?(séi?g B neroRaa” ©
posi tion and | ocki r‘%"@i—i Gngoﬂfl. §8id hodys ecsaid pivati exm haviing|a£3eel ocki ng
nmeans novably carrigiftdy endl Sndly i3nerTBHAD| SaREINRRR Snd0Sf (dAld pAveENY

FooT and engagal o 4P 2eSPEcoBBRAIVAIN- APBPST R RBLACRCA 2R ng
nmeans to det2Bt shazduder sdidepiwae gumsitbi pivotein tiesponsé to meldtdivawn from
a side sliding movement betwégn said body and said actuator; a
tool carrier pivotally carried on said free outer end of
\_/ . said pivot arm; means releaSably latching said actuator
to said body both in a first position wherein said tool
20 carrier is aligned with said body and in a second
position wherein said tool carrier is in a misaligned
pbsition; said means for releasably latching said tool
carrier in said second position including a downwardly
facing shoulder on said body, a detent on said actuator
25 having an upwardly facing shoulder engagable with said'

. downwardly facing shoulder when the body is in said
second position and locking said body in said second
ﬁoéition} and release locking means movably carried by
said body and movable between a position forcing

30 disengagement of said shoulders and a position projecting
from said tool and engagable by a side pocket mandrel to
move the release locking means to detent shoulder
disengage position when the tool is withdrawn from a side
pocket mandrel, said means_fér”releasébly latching said

35 actﬁator to said body in a fi:st position including an
upwérdly facing shoulder on said body and said detent
feleasably engaging said shoulder.




ocket mandrel, said neans for releasably |atching said 35 actuator to .
sald position including an upwardly facing shoul der on said
bodyl mnnullmﬂumﬁ" rel easably engagi ng sai d shoul der. -60- 2. A -

ki ckoVer® t dol "as®cl&imed in claim 1, wherein said actuator carries said .
orienting key, said orienting key haV|ng an upwardly facing shoul der
t her eon engageabl e with a downwar dky60aei ng shoul der 5 in said side ‘=

pocket mandrel uppn upwar dy nje,h% ggoﬁaééi &mﬁeantgﬂdq ative thereto

to cause rel ease of said | at means and to cause actuatidn of said
ki ckover tool frdthersin FF%@tachﬁ'gcﬁﬁﬂ-?ﬁ dFridy ogienting day kisak8ver

posi tthn &0 3. orient(zjﬁgk)t:@(maeﬁngoah &ﬂyrﬁcuﬁgcémmdér Wﬂe: ﬁl n S?I d
orienting key is hiased outwar nmea er eo
anchored to sai d B¥Fenhi FR9RE d“¥'F ﬂ&“‘@?@iﬁf g ?Elﬂ% sﬁﬁ’éﬁ plate 15
means whi ch are rigx saidl sx@ltpmked:hmandrehmptm hapwarg proovemerty sifnst
rotation by sai d dJigf ,HEheEe D015 2klatla0 SRR, Sald Mdligageans being

rotatable to rel ease salg pring nmeans u on sal d act ua bei'ng m)ved to
sai d second Ki ck&feﬁ%@siﬁ—?ﬁﬂ-‘%%“@ﬂpé et?(Fause Gﬁ‘é\!@wll &f edddof said

spring means to m&eﬁat@b.ﬁcﬁrbﬁi Eaidnﬂifgwertﬁﬁﬂiﬁgopbeﬂﬁidm teeXalig
retracted positiq Ki ¢ over tool as clained in claim3, 25

wherein said pl atsgcﬁﬂgngl?]é‘?‘é"‘?sé’?sé fgn Spri-ng means to cause retraction of

sai d orient®ng key only after said | ocking means has | ocked sa| d actuator

in said second k|3ckover oilﬁ-l §0tool és clafimedb‘f'.‘nkcf tool as

claimed in claim™3, wherein salg spring means I asl ng sal ‘d orienting
key between ext er‘lﬂ’@&e&ﬁds?w‘s‘! [RRIEEF 1paskey otk Rigsed guswardly by W/

'spring means haVing one end thereof anchored to said
orienting key and its other end pressing against plate

15 means which are rotatable but which are initially
supported against rotation by said flat surface of
said elongate body, said plate means being rotatable
to release said spring means upon said actuator being
moved to said Second_kickover'position to allow the

20 unsupported end of said spring'means to engage said

' actuator and move said orienting key to retracted

~ position.

4. _' A kickover tool as claimed in claim 3,
25 wherein said plate means releases said spring means to N
cause retraction of said orienting key only after said
'1ocking means has locked said actuator in said second
kickover pOSl.tlon.

30 s, A kickover tool as claimed in claim 3,
wherein said spring means for bias:l.ng said orienting
" key between extended and retracted positions comprises
two springs, one on either side of the orienting key
_ and hav:.ng their free ends connected together by a
35 bar, said: orienting key being f.ormed with a notch



tmo sprlngs “one on either side of the orienting ke r free
ends connected together by a 35 bar, said orieﬂ! i“orned
with a notch -61- ‘engageabl e ' by said bar when s

depressed, wher eby said bar being engaged in said notch mnll hol d Sald
springs depressed to a dormant position while said orienting key is being:
assefibl ed 5 to said kickover took,6ka+d bar being rel easable from said

notch of said orien f | r k QSEP installed. 6.
A ki ckover tool as tglhggﬁegméﬁfsairaecgg v'h%}{l(#;g'd S?Sr{&rf# i n conbi nati on
with a running tool depragsed, tvwhex said mrheengcema@enam saddf ree end

of said pivot arm sakehlwinL r}ﬁal@%h;ansg: de r&&békhaéo RO@6raNtNg means
on its upper end for attachn%?t toaia fIVO arn1 first, neans gg sai d body
for 15 r el easabPPSLIEAPRY | PE ing; key is Reing assembledneans

bei ng rel easabl e |ntbesabdsk1dkbvam doplyosaidwndhebégngmw@&basabaeckﬂumr
position; and second,gRans.an Pl HOD LAY 1P hegoahLL: SURRPLRc el |

t ool , said second ré& € means beln resp

upmard nmovenent of §§Ydhﬁ$dw§vbﬂnﬁﬁeﬂlaﬂter a wel |l tool supported on said
running tool has been installed in the offset receptacle of a side pocket
mandrel . 25 7. A coggpnatlon as clained in claim6, wherein said
tubul ar body of - sai &*runni ng & kover okoRk a5 caimed iR ANy PXRRERARI ecess

provi ding opmsed upaimanin lcomdinatioharith RS runhingatsbs eradhedpperti ng
Wihits upper and P o8k SBAIRF, REEFLE o 108, Feot S of 8% 8uer I po.
said, friction nenbepivetrermorsadd wanhinguaml linkdudinger @ wwbuAaext end
generally parallel b4l RavOitfiniedtis"8h ¢ Sugpler! BRd" ESP! St dcitlent to

said pivot arm; first means on said body for
15 releasably supporting a well tool, said first

releasable means being releasable in response to said

pivot arm being moved to kickover position; and second

means on said body for releasably supporting a well

- tool, said second releasable means being releasable in

20 response to upward movement of said kickover tool

after a well tool supported on said running tool has

been installed in the offset receptacle of a side

pocket mandrel. -~ '

U 25 7. " A combination as claimed in claim 6, wherein
' said tubular body of said running tool is formed with
an external annular recess providing opposed upper and
lower annular lips, and said second supporting means
is a louvered friction member carried in said annular
30 recess with its upper and lower edges confined beneath
- said upper and lower lips, said friction member being
formed with louver-like members which extend generally
parallel to the longitudinal axis of the running tool
‘and which are tilted such that the inner edge of each
35 louver-like member engages the bottom surface of the



qmﬂ' :“mummmed such that the inner edge of each 35 | ouver-1i ke
“m bottom surface of the -62- recess and when the
ruAning it o8l Fs attached to a well device the outer edge’of each -

| ouver-1like menber will engage the inner wall of such well dévice, the

friction nmenber being formed of a springy material and 5 the outer
di mension of the friction nenber wheé? assenbl ed on the runni ng tool bei ngu

| arger t ?anI the paséske dﬁd*ﬁ?éhoﬂhérr%xhﬁ._dgebtboﬂe_.lvé .c&aaafnegbxowanbeﬁeme
runni n ool Is n ed.,l n e wWwe eVl ce e lLouver-11Ke, ne ar e
flexedgso t hat tﬁ%‘gf‘?? g'tqeoﬁ’a’-efo ge @%ﬁﬁgneﬂ?u'ﬁ%‘f‘vﬁé‘ﬁ f“ﬁE'bFFi‘Eﬁin member

and the wel | tooengagethe tinasrswall cmfemsuchowelppieticehethel | wei ght of the
wel |l tool. 8. frjdcﬁ&ﬁm' BEi ﬂﬁbﬁegf'gﬁﬁr@?m\é’eﬁiﬁi%ﬂé sai d
pivot armis formed wth a.cam surface, and sal Ir supporting neans on -
sai d runnieng t ooFhe cufken éé@?nﬁh@nl%l&%.ﬁﬁéﬁt%mmﬁﬁéa in a window in
the wall of sai dagsémpdiaid badyhéofuirdiiciltobRVBERRG Raigeehanl €hé act ed
position in which each J.ock nenber 20 oes no xtend outwardly of said
Pody and an oxpalREHS SURERBRONHSF dite wmtd RRERos RSt PERISEOR: war di v of
sai d tubul ar bodyunmihg oedgigecendaged) imnthet wehhldewime &her ecess in a well
devi ce for suppogt, 1 S gﬁﬁe i r,_stzrg;ei ., panded 25
position by an e&%‘gn erﬂ%r? g‘a‘l ?%b%ﬁéa;ﬁ%gga@gal e%nggé'ggglaﬁgfnovabl e

| ongi tudi A8l | y bergrasmeRtybetupen | e fissienonambes ansiithg wald | ock
menbers to expanggsi pias norenthad $wffidiedd 88 slspottotHavguld retracted

her ef r om whose FBGAF: &It BROLGEMA e by said cam surface on sai d pi vot\u
arm said expander being spring biased toward | ock nenber expandi ng
position by biasgng ”EansACéﬁﬂli.)fﬂa@bf@.sdclaim_ed in claim 7, wherein
15 said pivot arm is formed with a cam surface, and said
first supporting means on said running tool is at
least one lock member each support_ed in a window in o’
the wall of said tubular body for radial movement
between a retracted position in which each lock member
20 does not extend outwardly of said body and an expanded
position wherein said lock member extends outwardly of
said tubular body and is engageable in an internal
annular recess in a well device for supporting the
same, said lock members being held in expanded
25 position by an expander in said tubular body, said \/
expander being movable longitudinally between upper
.and lower positions for moving said lock members to
expanded position and for allowing them to.move to
retracted position, said expander being formed with an
30 operator rod extending therefrom whose upper end is
engageable by said cam surface on said pivot arm, said
expander being spring biased toward lock member
expanding position by biasing means carried by said
tubular body, whereby when a well device is engaged on
35 gaid kickover tool and is supported by said lock




t ubular. body, whereby when a well device is engaged gn%%?—'——TﬁﬁTFRTEFbver
tool and is supported by said | ock -63- nenbers, s

be thus supported whife the pivot armis in ali gned W“ﬂﬂ“ﬁ“ﬂ ai d
cam surface thereon does not depress said expander, a en sa dski tkover

toot is actuated and said pivot arm5 I's pivoted to kickover position,
said/cam surface thereon will depress $3 ¢ expander and free said | ock

m%‘lrrFegI s to move t 0 héhberd ,©SubRSWE1 D uViReCwill Ny tius| sippoftédainileai d
we evi ce.

! s, Sud h bef
described with refé%@ﬁé?”q§ 2t %é ﬁ%gaﬁh%%dtsu stant|§ﬁ§¥ R '§%fln etore

surface thereon does not depress said expander, and
when said kickover tool is actuated and said pivot arm

5 is pivoted to kickover position, said cam surface
thereon will depress said expander and free said lock
members to move to retracted position wherein they
will not support said well device.

10 9. A kickover tool substantially as
hereinbefore described with reference to and as shown .
in the accompanying drawings.




