"APPARATUS FOR MONI TORI NG A PARAMVETER | N A VELL -2- DESCRIPTLQ%&TQ{
invention relates to well tools and nore_partic- ularly to aS% r EU 351
Jronitoring one or nore paraneters 05 (§U&h-as pressure, tenperature, or the
Tike) in a well. It has been compn practice for many years to record
downhol e pressures, tenperatures, and other paraneters in wells through use
of~instruments lowered fromthe surface on wire line, electric cable, or
simlar neans. The in- 10 strunents were powered by cl ockworks, or by

el ectrical energy either supplied by a battery carried in them or
transmtted to themfromthe surface. Data gathered in this manner were
recorded on a chart, stored in a nmenory bank after being. processed by a

m croprocessor, or in 15 cases where the instrunent was powered by
electricity transmtted to it - fromthe surface, data sensed by the
instrument were generally converted to electrical signals which were
transmtted via the electrical cable to suit- able equipnent at the surface
whi ch 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 instal
instruments in wells for re- cording or gathering data over a period of
several hours or several days during which tinme other tools .may be 25

| owered into the well, the instrunent being later re- trieved with a
retrieval tool. 1t is known to use a special side pocket mandrel in which
to install instru- nents for such purposes. The side pocket mandrel is con-

nectable in the well tubing string to forma part thereof, 30 has a nain
boge therethrough aligned with the tubing bore, has a receptacle bore
laterally offset fromthe main bore and extending al ongsi de thereof, the
receptacle bore having an upstanding el ectrical contact or prong in its
| ower end connected through an insulated plug to an insu-
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35 lated conductor (wre) extending fromthe plug to suitable equipnent at
the surface. The instrunent in this case is lowered into the well on a
wire line and kickover tool and instwalded in the receptacle bore after
which the wire |ine 3- and kickover tool are retrieved fromthe well
Wien the instrument is installed in REECRIRRBIOMCcket nandrel, an electri CH'I/
socket inits lower end tel escopes down over the upstandi ng el ectri cal

contact in the recgeptacle bore 0O to establi ctrical conptact so
that the instr uné‘?i’( Yentkicr ’é?le?:fﬁﬁ &8 ‘éﬁllelrg?? %n@ tPeget RAFEES~f rom
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20 and displayed these data in real time and/or stored the
resultant data for subsequent printout.

It is known to install instruments in wells for re-
cording or gathering data over a period of several hours
or several days during which time other tools may be

25 lowered into the well, the instrument being 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. The side pocket mandrel is con-
nectable in the well tubing string to form a part thereof,

30 has a main bore therethrough aligned with the tubing bore,
has a receptacle bore laterally offset from the main bore
and extehding alongside  thereof, the receptacle bore
having an upstanding electrical contact or prong in its
lower end connected through an insulated plug to an insu-

35 lated conductor (wire) extending from the plug to suitable
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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2,964, 110 3, 603, 393 3, 807, 499 4,039, 026 4, 440, 222
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mai n body portion being fornmed essentially froma solid block of steel.

US Patent .4,416,330 which issued to David T. Merritt, et al. on
Novenber 22, 1983 di scl oses a side 35 pocket nandrel struct ur ed very much -
| i ke that of U.S. Patent 4,333,527, bk =wherein the upper -body section of
the mandrel _has a main bore and a Iongltudl nal keyway-1|i ke channel for nmets
in the wal | & - - this channel -5- being aligned wth the
receptacl e bore 89d5390vi dilo@10eEce t hereabove for the operation of a

ki ckover tool. U.S. Patent 4,440,222 which issued to WlliamH Pullin on
April 3, 1984, discloses orienting type side 05 pocket mandrel s having

i nproved orienti ¥Ss| cRgbentU. K. Pa&&a,r&"B wBdch05iskuet | ssuctbwardBe nard

J.P. Agkin al n Fgbrapry 4 ngg U. t hell i ch
i ssued tgg Bgfﬁgfd ‘.]Jrg ﬁ #I% O% e ugus't ?7{&@3 tﬁu‘l é{ﬁfn tent
bei ng ‘a di vitBessodt: . tt’rré-lopﬁbﬂaﬁﬁr 3pa§t28m4 dlvé’til%elﬁuedpwkéiomdirlél s of

the non- ornao&engatrme &AL hadlhnﬂuéug”é'@ bqrs% alaﬁfcfl%%fe if P fenCd ©
bore, a bell, above he, receptacl e bdre pro i ng space operatlon of a

ki ckover todPg eaﬁ‘ﬁ‘ﬁst % ‘E?’é@’fﬂc‘&hxﬁﬁml&ctc‘ﬁnﬁm?é'% feypical.
receptacl e s ch&goade ﬂlEualM anbjznahm Noagl extfdetnl réeepehcde dore

| |
Cont act 101 PHEMISIER: AneE S DL OFRER cBhg; 5eqRBEAELE RERE dofiuct or
ext endi ng tmﬁhagsuspaoe fmesepparati@m sofli &c| bickowedettzndl ; handatamg
t f th t t
parts o SrREHQ'ihPr e (£h@tp g{& ngﬁafgﬁ.hﬁgxﬂg tﬁﬁﬁi&fé&é’f’en

and that portion ca on the side poc ;
4,589, 717 |§99édWﬁ6hAr&ﬁpept|@ﬂtﬁhﬁ regeptiacle hare 20, 1986 and di scl osew’

an el ectrical connsqt ObaftentdowEdE, 49e wmweli.suﬁa S £PNELENId E
conpris mal e and fenal oé%tj ons. emal e port]on cont ai ns

a |iqui ggdPEFQBY’PPGngﬁd 2ORprAvEEst fed k| 8 GF‘iﬁlsﬁﬁ an” orienting

type side pocket mandrel which has an orienting sleeve o/
below the receptacle for orienting a kickover tool and a
trip shoulder above the belly for actuating such kickover
tool. . 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. _ _ : \J

U.S. Patent 4,333,527 which issued to Robert S.
Higgins, et al. on June 8, 1982, discloses a side pocket
‘mandrel of the orienting type constructed without longitu-
dinal structural welds and made sturdy to withstand high

30 differential pressi:res in either burst or collapse, the
main body portion being formed essentially from a solid
block of steel.

U.S. Patent 4,416,330 which issued to David T.

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

35 pocket mandrel structured very much 1like that of U.s.
Patent 4,333,527, but wherein the upper body section of
‘the mandrel has a main bore and a longitudinal keyway-like
channel formed in the wall of the main bore, this channel



‘for closing the open upper end to prevent escape thereof. At mating, the
plug is depressed to allow mating of the_parts and the liquid dielectric is
displaced, increasing 30 |ts pressure 3nd ffovi ng ‘a spring-bi ased pi ston.

“This dielectri n ol ure e vement. of th u -
bei ng in cont alg P’\% %1%\% oﬁ%f rﬁdﬁsp)éBﬁE tggfg aﬁ%g@??ﬁglggngpace
i ardly to as%h#%emverf@rebhmQnercbitoacofbet kdckovee tabd.and femal e

parts. 35 Addgr{ & ONapa ¥R O" 4’3‘@46”2'&' rMPﬂ-EH‘eqtésQié% f Qb Swﬁi‘iﬁamf #ce
use are disclosed. in" U S. Pa ents 3,059, 210; 3,378,811, 3,398,3
3,491, 326: 3, Fajlingon Appylsly. 13987‘36 Qisclages: opkenping tme gide

Patentd 3,?58 ﬁ&ékeﬂhmshdressundvénqOxmﬁﬁ&?&dAofEEthFg glleakesqn Nh¥ 25,
1976, discloses a p I ng. a,l atera ort 1ts O et
receptacl e bore co?n‘ké%t eg’%t nm';l %gérggﬁd ‘g? ich hﬂ'&ﬂfﬁf’ hf’FBFr&SJI %

ext endi ng frorﬂldn‘emurfetbealu Sm PR ebrtualry 224 9861976, cranc‘ssm!acs toPﬁCdaertt

L Fotiberg on Sepk ogbeT wAlon! Wbudd 4 0BEEnArY U0 ORI LE G R3YI U
pair of hydraul{C cbn I 'nes connected to a pair of eral porfs’inits
of f set recept a%‘ll@l%‘br%: 1978, theulsttqnatmtenu being3a divisian pdsihe

to Neil HloAka{'ﬁEP Bﬂtéﬂ‘;' ! d%%cljo%%z sfaé&c Qéﬁ%ta weinde ket ERAAMRIn-

having a | ateral re’in its offset r ecept ac (i bore connected to a

hydraul i c. cont?BﬁlePT’h@g tyee F%'E"En’i‘aglggsaGUS n\here . 88yedtestrregepta-
Beebe 15 on Nogkébdsord, 196TneIh)SC|am% aghearrgcéptacie chhore poovidingh

o .
oo e e PHESRERS, abReaieH | R ERYRR Bl B L odbhins
4,294, 313, whiehectricalt contact En 2€he Selffegtarereracizerbdte wIghge-
di scl oses gski £ﬂ§?¥eﬁgtQ%aeinéhElggggﬁaéies%t"“%‘?{ -\ Q:oh&%o@ﬂﬁ‘ ifistru-

pivots from an osi t1on wher el
,ment 1nsta11ed in the receptacle bore, the electrical

U contact in the receptacle bore being co'n'nected via an
electrical conductor extending to the surface. These pat-
ents disclose in detail the mating parts of the plug-in

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

U. S. Patent 4,589,717 issued to Alain P. Pottier, et
al. on May 20, 1986 and discloses an electrical connector
for downhole use in a well. This connector comprises mat-

25 ing male and female portions. - The female portion contains
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_ 'p_:e_ssure_ and moving a spring-biased piston. This
‘dielectric being slightly pressured by the movement of the |
plug and being in contact with the exterior of the con-
tacts, urges the same inwardly to assure better electrical
contact between the male and female parts.

35 Additional prior art plug-in connections for subsur-

' face use are disclosed in U.S. Patents 3,059,210;
_3,378,811:_ 3,398,392; 3,491,326; 3,641,479; 3,729,699;
3,736,548; and 3,753,206. ' '



tends outward of the kickover tool at substantially 90-degrees thus making
possi bl e much shorter side pocket 25 nmandrels and applying strai ghter axi al
forces to valves and the like as they & e installed and renoved t hereby.

U S. Patent 3,837,398, which issued to John H Yonker oxn.Septenber 24, 1974
i's an i nprovenent User HFeRthuelntef 8Tk ovehiehol ipsued PACentTamem® A 3135/
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Cctober 4, 18G7a padrUcS. 1Bzeral $odts AR it dfﬁwmtddptﬁﬁ]aé bdte Hebert

on June 1977, ybgt h i ve over ki,cko | of
Goode (Ugé Pat ent 7?&&%‘?%&% 5 nzl)#) Wi%‘ is ﬁéfgnt &1#%8.
which i ssueﬂkkﬁﬁmamavpa TAPNERr |21°t: 0A982nuadiscdoser0sR sﬂdaa:l gsmcket

ki ckover to | r @ggp& 0 t Ki % EIF@"P
(IUCSOVPaten;)‘h;mgi?%mOéﬁa,‘?{sktijé ?2)01/ 1 X’%\?tnehﬁrt‘ g’?a%l?%gétgﬁe%c over T ool

to be act uatlé‘arﬁycgﬁﬁﬁﬁr-ﬁg §°c6n\'/’é'ﬁr31’é1ﬁ SRRLTSL ddMerg sl eeve but wit hout
engagi ng the conveos.t patent r3 38N 0WKEEh aissieduRRE T f Bdebe

o ort e Sk nalehBeE S ARSI thE" oy Ch U
which is actuated in response to its trip key engaging a .
downwardly facing shoulder when the kickover tool lifted v/
in the well tubing. R '

U.S. Patent 4,294,313, which issued to Har;y E.

20 Schwegman on October 13, 1981, discloses a kickover tool
of the 90-degree type wherein its pivot arm pivots from an
aligned position to a misaligned position wherein it ex-
tends outward of the kickover tool at substantially
90-degrees thus making possible much shorter side pocket

25 mandrels and applyinq strafghter axial forces to valves
and the like as they are installed and removed thereby. Q‘j

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 mxsaligned pos1tion'
until withdrawn from the side pocket mandrel. '

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

35 which the orienting key is de51gned for more dependable
operation. ' o

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

Goode on April 8, 1975, discloses an orienting type




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

‘i nproved 90-degree type kickover tool whych is very sinply structured of
“mninal parts. U.S. Patent 2,962,097 which issued to Wlliam W 25 Dol lison

on Novenber 29$1d19@®erdteollomichsmxe?l ®if ferfled ém|abﬂﬂaﬂ€dah§ﬁbé§t ihor

| h
ndaci no 2 reiterglhig0d YOLUnhs RLCRANGE AU RORAL QSO Noudll®a
be arranged t Pehthionhahave f Sher dffset | receptanie t ofum 8ddearpocket

downwar d jarrimdf@pcts U S. Patent 4,035,011 which issued to Inre I.

Gazda, et . on July 12, 1977, discloses a runnjing tool having a collet
f or engagi% a wel qut%ol Patgnt 4,082,835, yhish nissied cbot BughpBsi Embree

wﬂer ein the can actobeers, almflpp%n&iuplsrtpdtaﬁal nsbsnlnlsaadgméarr&abubla,

t hus, mai nt ai n 3 nt th the t : c ein e
to rel easing pqi) |g?gﬁlﬂ éﬁﬁ?’état PB\A@&n%S}O44 c?éﬂ? pgﬁqtﬁngc‘ﬂﬁgegg F‘ﬁ‘e
runni ng t ool timpmuwemsmtsheveprthg kiekowet toolS-ofimodde(BoSl ePateat a

posi tion wher co ingers are not supported and nay nove to
rel easi ng |on h@léf %&aﬁéai 2,282,822 issued-to C. B. Geer 5

Apri | fQ958 arld. 85 S. Pabentnt 4236817800 Whish i skarupdeptenhbavid 1'958

also to C B. M&eeitt d'o‘iP'@ﬁﬁuX@'—lﬂARslﬁﬁ Ua%.s'c'io%%%' yangcﬂaedoélg 'tESBQ;CtS
to well tools _downhgle hese ‘J{ars are ‘the }é raulic avi ng

cylinder with %hifFR: &8 an dHBPE° ¢neRt n°¥ﬁ&' Lhe kickeveg, tyqqi‘d °§xFSH§Png
fromthe pistouasd Patemgh 31)87€)p0oDf suupra)cythadeimproviiteriteyveaabling

(oibed vt Mg Uhieys VR oy 48 o ShERRRRL S, “URBNT 07 o, coBERE €
separate tHe yibnal i ordedting sleeve but without engaging the conven-
tional tripping shoulder at the upper end of its orienting
'k/' slot. A further improvement rélates_ to a detent which
helps to maintain the kickover tool in its misaligned
position after it has been actuated to such position.

20 U.S. Patent 4,442,893 which issued to Tommy C. Foust
on April 17, 1984,_disc1§ses 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 impaéts;
U.S. Patent 4,035,011 which issued to Imre I. Gazda,
et al. on July 12, 1977, discloses a running tool having a
‘collet 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 t_ooi. the collet being movable to
releasing position upon application of sufficient pulling
force to the running tool to overcome the spring load and



15 fromthe well fluids which enter to conpensate for the displacenent
of the piston rod. According to the present invention there is provided a
si de pocket nmandrel for receiving an electrically powered instrument
for nonitoring a 20 parameter such as pressure, tenperature, or the

| i ke, at a downhole location in a well,. conprising: an elongate body havi Rg/
a main bore therethrough and neans at 8t-s upper end for _connection to a
string of well tubing; a receptacle bore in said body laterally 25

offset from -and extendin gsjde said i.n_bore, the |ower d of sai d
receptacl e bore opBhd q‘et %° ﬁg e erd orp°sg'?l°§a|‘3‘%§‘ |‘F\?

| ongi tudi nal keywafingews claaenehotn suppoatied and m&yamubmmo rebeasing gned

wi th and extendin Y y fromthe upper end 30 of said receptacle
bore to a | ocatiom near upper end of said si deegBOCKEt mandrel, the
i nward si de of said channel Ub§|- Eam 4,282a8d2nissnash e C.hB. uBpeer end of

|Sa| d rgcepz acle bg&% if1q aQEeSﬁ%e éxﬂiowlb tﬁ?&@bxﬁl"%%‘l @!otmiax q
owered into sai Si poc ndr.e ou ng; an
an el ectrical conth%?“%%ﬂ?gg afi n’gqrE? &t§9.ta. q:ngea'n@‘??leé'& fd S‘E € ower
eﬂd of hsal dhrectﬁptm.re .iJmsefandubevimgapplyiingu ai:fﬁllg:dmdnetertbodwm engl ng
t her et hrough, the n te t ro

pei ng connect abl e ?%c’]a% 4°g'gﬁﬂ Bal con r 3§ g%lt%lg ?’gd% e%%r?%% and
the upper end of shaving edgyldndeswish @miﬁgonnsblcb%bl@ msp@acaadtﬁ)re and
providing aggel ect {4@n CYBkACExeaRa eﬂ%@:‘izmbi‘.hén%fé%ﬁ rarfaak;hseﬁgﬁcehéo

of anlnstrurrent vveredthrouhth ~ tubkn i nst al in said

body with its | owe?“‘%rﬁ)f r &88 vEY1IRAe%: o TPeepfa¥ice boe #idleds Wk w/
portion housed in ppdfhulliznnaedatmve I davoﬁapﬁméwrmnbeavmgosnl d

main bore “”ObStr“Béé%%ur%?h%en£§££“Eﬁi“pié¥§ ugoagexéénds, a floating

' ' plston is prov1ded to separate the hydraul;c medium o/
15 from the well fluids which enter to compensate for the
dlsplacement of the pxston rod. |

' According to the present invention there is

provided a side. pocket mandrel for receiving an
electrically powered linstrument for monitoring a

20 parameter such as pressure, temperature, or the 1like,
at ' a downhole location_ in a” well, comprising: an
elongate body having a main bore therethrough and

means at its upper end for connection to a string of

well tubing; a receptacle bore in said body laterally

‘25 offset from and extendingzalongside said main bore,
the lower end of said receptacle bore opening to the
exterior of said body; an internal longitudinal
keyway-like channel in the wall of said main bore

- aligned with and extending upwardly from the upper end

30 - of said: receptacle bore to a 1ocation near the upper
end of said side pooket mandrel, the inward side of

said channel being open to said main bore, the upper

"end of said receptacle boredbeing accessible through

. 8aid channel by tools lowered into said side pocket



75 electrically powered instrunment menber for nonitoring at |east one

paraneter, such as well pressure, well tenperature, or 'the like, said
knstrument nmenber having a |louvered friction nenber t her eon for
frictionally engaging i.n said receptacle bore for 20 retaining said

I RSt r ument menber t herei n; and el ectrical receptacle neans on the

| ower end of said instrunment for engagi Bg=sai d upstandi ng el ectri cal

contact in the | owemapase®f Mg}ﬁcqﬁgacbglpor&blﬁgcomgn%l élcéct?.?_egh]er
aspect of the present 25 ntion | rovi

device for instal ICHEBAT ﬁsiﬁ'@a ﬁF&&Fﬁgf %nqaaad fpodnd FAfdng: | thaid
receptacl e having alowee hemdngpfa saddl recéptddlet borpel Ian@ngmﬂ gP¥nsai d
wel | devi ce, sald n a n n its
30 upper -end | oeopIsted Tolfigid dod QW%%Manghé%%@m@a SThe'i s
| ower end - for5fr| ct |1<9W&F-‘I ye%ga?f-l ng aide bns MG @pngucuoreamst ableéngsal d

second neans i ncl udldaaneeﬁaswa&o Wéhé&tfﬁ?@ﬁs d@?ﬁﬁét&?r r@&(ﬁ

exterior of said well devic sai d recess neans rovi pper and
| ower |ips, and | OU\F@PedsuF%‘?Rn ond thﬁoupmm ﬁ’ésﬁﬂf‘ér@qqﬁ:%@é‘

external recess andextendgngtintepaidapdcéprasletonre &ind enshdveL die@eahh sai d

ol Crat 1y of inteqr oLepsaies dhale 8RbEGManET Iy bl SLACORA Zagtiih?
and | ower edgdd andofeanginstrumentydhvenad t—hmdghmhe welllks tubdmgestandsai d

body will engage saijfgbaflyed@ndid fs%iaussayeﬁgé? ids i%d:'&ﬂ%d&%&r $nWi Il
frictionally engage the I nner *gel P?é'ﬁ sal d receptacle tqQ retai n sai d
t

wekl’ device 10 SARer EPTEP #R¢ {9 major peEtiory hawsedy iRay of
exanple only, witlsaidar¢hanned aboebesaidecrdéceptaclacbor@areavindg aaidgs.

In the draw ngs: main bore unobstructed; said instrument including: an

15 electrically powered instrument member for monitoring

at least one parameter, such as well pressure, well

temperature, or the 1like, said instrument member

having a louvered friction member thereon for

frictionally engaging in said receptacle bore for

20 retaining said instrument member therein; and

_electéical receptacle means on the lower end of said

instrument for engaging said upstanding electrical
..contact in the lower end of said receptacle bore.

According to another aspect of the present

s 25 invention there is provided a well device for

installation in a receptacle in a well flow conductor,

. said receptacle having a bore . having a wall to be

frictionally engaged by said well device, said well

device including: a body having first means at its

30 = upper end to be engaged by a running tool and second

| 'meéns at its lower end for frictionally engaging the

bore wall of said receptacle, said second means

including: external annular recess means formed in the

_ exterior of said well _device; said recess means

35 providing upper and lower lips, and louvered friction

pd

o/



Figure 1 is a schematical view showing a 15 subsurface portion of a
wel | having neans installed therein: for nonitoring a paranmeter, pressure

or tenperature, or the like, and for transmtting appropriate <
signals to the surface for processing; Figures 2A, 2B, and 2C, taken
t oget her, 20 constitute a longitudinal sectional view show ng a \/

receptacle for installation in a wel-l 1and showi ng a nonitoring instrument

o ooper 21LNg POS! hefls! "BEELLioldP! 1R hla RldHiA FELLAD Ynd 1RY1HEH "

along line 3--3 0 gur
fragmentary | ondt8uBPREF ardtiqwex edgesewtt%mhgeneﬂ@h %8sk uppex|

connectlo[l bet }Nee&nﬁh?lbﬁéi'rulml " Bel betagcapf FtaﬁzébXFl 8a{& frilctidn
cross-sectional view en.alon in 0 i qur

Figures 6A, 6B, %Y‘,mgtaa@\mﬁgég h‘é? ’t?b'?é’as‘ut émév?’c')nd‘ﬁ’%rﬁal
view, partly i n sewténdzngrinlemen saiid appeatam:h ]s:lwam edges larxk bedngt ool
and runni ng tool i};_gays‘\i\&gl&&p rlm %gaggstns%gﬂ{re% nto a

wel | ; 35 Figure™7 I's a Cross se |ona V|e aken a I ne
Flgure 6A; Fi gur e¥idA aengage tsadsh bodet hend ddesoutere s of @ald

fragnentary | ongilbudbpohens@ss ivinal fr!b@!bnéﬂly‘éﬁ%agéckﬂae{nﬂé¥ﬂwaiﬂd
running tool of Figures 6A, 6B and 6 m sal.i gne Ki.c oveghg_5|t|on

supporting the i nSFrunéfid |r1¥Fq§ﬂﬁ§F§FIytﬁléﬂ¥§Eéﬂ gaid: |

Figure 9 iX) a theseinectlonal view taken along line 9--9 of Flgure 8A;

Figures |OA and e | Ll ar to
Fi gures 8A and BB, bu t 15 Tﬁé”$$$ent389 &Pgigf%ve %%%8H§?¥g res red to

‘aligned position af |exampleftqniybutwgthth@a@ﬂ#ﬂyMQGCkceference to the
accompanying drawings. In the drawings:

-Figure 1 is a schematical view showing a
15 subsurface portion of a well having means installed o
. therein - for monitoring a parameter, pressure or
temperature, or the 1like, and for transmitting
‘appropriate signals to the surface for processing;
Figures 2A, 2B, and 2C, taken together,

20 constitute -a longitudinal sectional view showing a
receptacle for installation in a well and showing a
monitoring instrument in operating position therein;

Figare 3 is a cross-sectional view taken
along line 3--3 of Figurg 2B;

. 25 - Figuré' 4 is a fragmentary longitudinal
sectional view showing the electrical connection
between the instrument and the receptaclé;'

- Figure 5 is a cross-sectional view taken
along line 5--5 of Figure 4; '

30 ' - Figures 6A, 6B, and 6C, taken together,
‘constitute a longitudinal view, partly in section and
partly in elevation showing a kickover tool and
running tool as they would appear wh;le lowerlng an
instrument into a well,

- 35 . '



mandrel of Fi gures 2A, 2B and 2C; Figures 11A-11 B  together constitute

a 20 | ongi tudi nal sectional view showing a nodified formof the
ki ckover tool in the running node and having a running tool attached
thereto fromwhich is supported an instrunent; 25 Fi gures

12A-12B together constitute a viewsimlar to Figures 1l A-l1B but show ng
t he ki ckover tool in kickover or nisali-gddd=-position; Figure 13 is a

cross-sectional view taken 2igafe3p is a biBEsldsctidih FLOW Laldd" AT e
14 is a fragnentary l.ongi ud%n&* j ew of _an upper portion of e kiéﬁ er
tool of Figure 11A IJ@Q@%%‘F 0 t#%ggﬁeUéAépposite that fromwhich the 35
orienting key protrudes; -12- Figure 15 is an oblique expl oded view
showi ng the orienting key to &Qﬁé (ot 0t 8. as i ated ring and pins; 5
Figure 16 is a_side view of’ tﬁg or |se\r/1§tA| %&hkg?/' sﬁ%%é"gﬁﬁﬁg ti mPASHEERESR i n
operative posi?ion aftl EFAGPEREATY nJdomgisudbnal n secsivhakoveiew owf Ehgure
17 is a fragmentary WiekRov88Woel tdil ¥nning! €8HAEL frlcti m%rg:)e S it
appears prior to bei ipstal | ed-abo t"hén?unninéﬁfgégﬁgég @?@u[es EP?B
and 12B. Figure 18 irsk%anlgnllﬁ*' g’regss- ckeYeHaPOsitdon s suppariiag sheng
line 18--18 of Fi gudmstirtient tite a lateeadlpadizplabeanpssheis; cal | y;
Figure 19 is a fragnentary | ongi tudi nal sectional view of a nodified
form of side pocket 20 mandrel showing an instrument frictionally held
in the of fset 1@ eceptacl e i n Fgune Jo L8ckangEnassesechisnake vigwovicdken

Figure 20 is a vi ewal&hg\/\lﬂﬂe FULY Ufsyg_gaf@tg;;;
o/

Figures 10A and 10B, taken together,

constitute a view similar to Figures 8A and 8B, but

15 showing the kickover tool being restored to aligned

position as it is lifted out of the side pocket
mandrel of Figures 2a, 2B and 2C;

| _ - Figures 11A-11B together <constitute a
20 longitudina_l sectional view showing a modified form of
the kickover tool in the running mode and having a
running tool 'attached, thereto from which is supported -
an instrument;

N 25 ~ Figures 12A-12B together constitute a view
similar to Figures 11A-11B but showing the kickover
tool in kickover or misaligned position;

Figuf_e 13 is a cross-sectional view taken along
30 line 13--13 of Figure 11A;

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

35 ,orienting key protrudes;



25 frictionally supported on a running-in tool string and about to be
installed in a landing receptacle in a well flow conductor and
frictionally retained there, the running-in tool string being subsequently
pulled free and withdrawn fromthe well; and 30 Figures 21A and 21B
toget her constitute a fragnentary |ongitudinal sectional view of a nodifigg
instrunment simlar to the instrunment. %? Figures 2B-2C -13- The
arrangenent shown in Figures 1, 2C an 6C does not fall- within the scope of
the claims but a descriptiFdgureods is Hrs ebliguguesploded; viewc Bhewing f or
explanation. 5 the orientingR&Egrtb?ﬁkﬂé&NdﬂthFiﬂgV&BQOCidtedM Ebriﬂ? seen
that the well 20 |s ptPV|ded W t casing 21 in which is instalTed a
wel | tubing 24, an fcker 26 seals and annul us between the tubing 24
and casing 21 in the Iomer part of the mell 20. The annul us nay be 10
filled asgdesired with h tgn fluids
fromthe fgr mati on (not Eg%glvrﬁ) ?‘er t ecgé'e;r']' Sf ﬁé(e?%lé&q%% petformati ons
25 below the packehowigg e Bpmngwbﬁmedt hnoggeramérq)minoofamél |
tubing 24 to the supdafe folb installation inFQhe”Rﬂéiévéfﬂtdélpara”Eter, such
as pressure, and/or t'enperature, or th i ke, -~ at- a downhol e

| ocation in the well while receiving values of - such paraneter or paraneters
at the surface virtually ipiguset aVIemsAy friaigm ewehiyZGrieiv ishowhag thevi ded

\;,)Mof:rlzetZOrran&Peqw pir$ ‘;%%gryngctrgﬁuo O*V?‘ﬁ‘? %]cr ggﬂﬁ%%ﬁoﬁhgooﬁﬁid&-%
| ocation to-becontnstaided mbontothe ruRning ¢9edt P6n Figunes willB fandy

upwar dl y through i@@ si de pocket 25 mandrel on their way to the o/
surface. : _

1?igure 18 is'an'eniarged'cress-eeetional_view :
15 taken along line 18--18 of Figure 11B, the louvers o/
" being shown schematically,

Figure 19 is a fragmentary 1longitudinal
sectional view of a modified form of side pocket

20 mandrel show1ng an instrument frictionally held in the
offset receptacle in which no locking recess has been
provided; -
Figure 20 is a view showing an instrument \;J '
25 " frictionally supported on a running-in tool string and

about to be installed in a landing receptacle in a
well flow conductor and frictionally retained there,
the running-in tool string being subsequently pulled

free and withdrawn from the well; and

30 ' ' | '
Figures 21A and 21B together constitute a
fragmentary longitudinal sectional view of a modified
instrument similar to the instrument of Figures 2B=2C.



Si de pocket mandrel 30 is similar to those side pocket mandrels disclosed

in patent Re. 29,870 to H.H More, et al., patent 4,333,527 to Robert
. Higgins, et al., patent 4,416,330 to David T. Merritt, 30 et al.,
as well as patent 3,939,075 to Bernard J.P. dotin, et al., and | 4

patent 4,105,279 also to Bernard J.P. Gotin, et al., all of which patents
ar€ incorporated into this applicatiom E3dr-all purposes by reference

thereto. The side pocket ”anﬁié"aﬁ@nbéﬂenefiw sj_g, Fﬂ?‘?%fﬂl%ﬁ%ﬁdsgc

extending through it, from ongaend toTthe other an |nfbore 'S
axially aligned w t AoPRenBbrEaLY ¥ithinctheionpe ofnethe d<clpddiet bREndRel s
further provided w deseriptioml | wfof f shésé ecriigates bo{i® 3SthdlRdedeceb¥i Ny

an in- strunment 38 ' r nonitoring the desired paraneter 10 or
par anmeters. Above t%g‘bgggég{’&?'ecept acle bore 36, the side pocket mandrel is

shown to haveéba belly provi Refpraipgenopate Eigurepdy aitorwidfl abeui seehe

ki ckover tool, to bﬁ‘:hgﬁscfh ?%Aﬂt eho ig;?%én‘ﬁ%dl k”%ht&gif%‘ég'};\gagéi pgtru-

ment 38 in or renoving such instrunments e recepta- re.

Simlar to the mann#hicBuimtingtaldednaswelbsrubingandd4, 1%, prokes @E6tin,
et al., supra, the lsea®s easd Mnrul@s’ BECREEE thd TuBhg 2 £Nkhd kaeadgd21 o

receive an el ectrical ug, 42 havi ng an_upst andi.ng cont act nber 44, to be
de- 20 scribed | atert® ?beb@"fﬁﬁ"ltpé&teﬁgbﬁhgﬁégﬂn#rungﬁ? Wuriem ¥t PRcal
wire 43 is atiached fidlede asitdasised withlgas 42ignddexeddon chehdéiker f ace.

The i nstrunent 38 haseliclisn |AMkseetof A RImURGH. (NNEbHAA ) BRELHMEN!

Is installed in the recep ore scopes ove e upst'andi ng 25

coktact nenber 44, #BRi AaSERPBctdl c fhrouah apenfioxmations \¢f | dedpw stb® ring

46 carried on the i patkdfents 3@ndnagiow Nt Epwrdlyt eheehgiRNthd Horee29sés S0
provided in the rec%g-nt 1(hlﬁt_a bcir4e. (The instrunment 38 nakes el ectrical
gr oundi ng : _ ng to' the surface.

Y, 15 - For monitoring a parameter, such as pressure,
and/or temperature, or the like, at a downhole
location in the well while receiving values of such
parameter or parameters at the surface virtually
instantaneously, the well 20 is further provided with

20  equipment which will now be described. '

. A special form of side pocket mandrel 30 is
connected into the well tubing 24 at the desired
location to become a part thereof. Thus, production
fluids will flow upwardly through the side  pocket

— 25 mandrel on their way to the surface. '

| _side pocket mandrel 30 is similar to those

side pocket mandrels disclosed in patent Re. 29,870 to

H.H. Moore, et al., patent 4,333,527 to Robert S.

Higgins, et al., patent 4,416,330 to David T. Merritt,

30 et al., as well as patent 3,939,075 to Bernard J.P.
‘Glotin, et al., and



contact with the receptacle of the side pocket mandrel.) 30 The instrunent
38 has at | east one lateral port 52 nead its upper end for admtting well
fluids fromthe tubing bore into the instrunent where suitable sensor neans .

not shown Vjpd ) i drel 530 ile gpmlar t
geveral 35) o?étt:ﬁfcl)g_ehdliggl'gggd%}%%t %&ﬂ%%@#tfh@hﬁ%ﬁg#he%i ﬁ&bdv@fhhasu
no lateral poft wiichh PakeBkei Ake ingerperastednwintie| thish@pplistatian t he

nmai n bore 32f¢praliepaepesesd- by eelferende ¢HErEtgates with the exterior of
t he side pocket mandrel . Thys _special side pocket mandrel 30 com plete
with the electri ct?e-plslf‘dieﬂz?°88ﬁ§ac’?a’£’;'eina°t RA%eaRE RRUERRNt Andiain

i nstrumeR 3ore 32i extgndpngnthresghelit fromond @nd ao it cdinby Wi Ng
tool for in I pg Q5 d ,r ' j u Lo _the wel |, y, .be

f ur ni shed bi‘*@%sﬁﬂﬁgi boze nlgse @ér./ipé(}?la{ T%lni&%% ﬁ@?ﬁTtﬁss. SFfo 20 S 15hey)

wi re 43 has tubing: f atheecsddeopeskedd mandxel abs ¢ funthere prgpviideshiwith
represented Ry f@%g@gﬁ ' Jes, @ r ctri eal
energy 10 \Aﬁe%%gsrhg\%gféﬁqy e tra sérf%]lféle <\5'/?&(;1 ?Mélrg 3f§%€5\6§§§ EJf’";llng?‘
contact 44 t%t¥%eﬂgwﬁﬁoﬁé‘1m1t%rﬁ§m moniteningnsheudemirsed Rarametewes
the paran@t eéro?apame!&?e&e_r.s Abdife MERE- olfPset LU & B6te! 68!, HiHwal s
back to the sy acecg wre_43 Equ.lﬁment 55 includes neans for |
processi ng s'etfb‘i-el§° 'e%naﬁ'%n‘ﬁﬁ?li % PRPEN 4itS,) hgve s ao Belly n Rrovdding
bank, recordimpleospabe Ifiore. opdrstiomesfica shetuble kickoverntool, R .
flow ng, so n | t po [ lsied 304 Nnstr nt 38, Jt w
transmt el e%?rlgggﬁrg%gl s}gﬁro' :tﬁg{'sériﬁgggatj@%l rﬁﬁqlszosu%‘lgfgst ﬁéisﬁré‘%'sur__e,_
and/ or tenpdrentirdd dn wor nemeving ssucht instyuments| from Gheofredepta~ w/
instrunexB ignd hsoMel!. The instrunment will ordinarily be programed to

anpl e the pressure nd/ or tenperature, or _the like, at perhaps cl osel
:pgged ti rrepi nt eEéh‘f‘%f%ﬁdt?okgggﬂ_aﬁﬁgFoﬁP% S-i"gpagn%lgs% S and gce

each tine a oAaGHE2T9 to sdotlier]. 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. An

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,

while the snap ring 46 carried on the instrument 38 snaps

into an internal annular recess 50 provided in the recep-

tacle bore. (The instrument 38 makes electrical grounding

contact with the receptacle of the side pocket mandrel.)

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

its upper end for admitting well fluids from the tubing

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

The side pocket mandrel 30, while similar to several

35 of those disclosed in the prior art mentioned hereinabove '

has no 1lateral port as do conventional side pocket

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

cle bore 36 communicates with the exterior of the side

P e . 3 @ e - c e w wr . @ eames mimme— w o e



‘Thus, nonitoring is virtually instantaneous and in'real time. Any change

I n the paranmeter being nonitored nay be i lately reflected at the
surface. Referring now to Figures 2A, 2B, & 2C, - the side 30 pocket
mandrel 30 and instrunent 38 are seen to be illus- trated in greater
detail.' The- summmanmmel TRAsi specialdadde t;ibcmsmmf\enssoheaad

e n bBFZ so oniMtR ' fLER e pRepBriBRl ST 42, Brthse, 4% Jand e
coext ensi ve wi Means fonvadapting thet instypment 3R tOttibiagequi'pBestdeas

pocket nandr el ¢esncc&§twétﬁﬂckavarr%a§r ana’ x-uﬂdmgartéatba{- ;agqahlxag
U S Patenéé 4, 3?&3 527 apd 4,416, supra., ' fornmed er

end pi ece oYiRy the |i&$t6?m% in I%r"e]t))odym@écP?oﬁ“Gﬂls
| over body Secibwroties fmgrmbefmgsob obatien, sbsmaﬁy Téﬁasan extrusion.

If formed froma sol or.e 32 nmust ed, dri d,
or S|mlarlyfash|o I t t

itk "flecBRicrl wﬁ%ﬁ 4% Has S perade, ohd Fonnred
% ext rusi onl, ttee smitambeesﬁifaa; equipment, dnrepugsbme@(thwsuw pboRCESs.

erecetace S en B3 ne ti ' to

bore 32 gs showm, %‘g%ﬁ% arﬁm%&%% g e#]g%% ter%ggéégﬁgél egﬁggy
snap ring r]é)cesdlmbx mmmaurybéatmgsme'ateé h!)ua d@ir6843t hplugr 4ageand
openi ng 41, th%&f}@a&mt £80 he ARt 'i&?séﬂﬂﬁaer? 38 e $AUCEnbREGRdnEL.

and the speci aI ere- quire etin circunferential wel
74. The 15 recdbt enpGensHs | kh 9r8§¢é@&*ﬁft W#\opﬁﬁ?’éiaﬁﬁrﬁortp RRANBOBer

tﬂan drﬁl n pOFtthQedithc}] SsOnder#166tt 19811 i Slsnﬁ%mbatﬁel bargade 914
communi cat i.on WiHe i oxEquiBRBRR B dRcdydes Heapz: £k pFacessing Fychs,
may be for & faignalsofeod Hmmedfiattecadispilay sspoeégealihya‘cmeumlryrbankn
extrusion. A tmﬁﬁfe&}'ﬂ‘ﬂeqlf:@' S upper body section is seen I n
—/ Thus, whether the well is flowlng, or not flowing, so
long as electrical power is supplied to instrument 38, it
will transmit electrical impulses to the surface to indi-
20  cate the pressure, and/or temperature, or the like parame-
ter, at the location of the instrument in the well. The
instrument will ordlnarily be programmed to sample the
pressure, and/or temperature, or the 1ike, at perhaps
‘closely spaced time intervals and to send appropriate sig-
25 nals to the surface each time a parameter is sampled.
W Thus, monitoring is virtually instantaneous and in real
time. Any change in the parameter being monitored may be
immediately reflected at the surface. o
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 uppe? 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 pocket

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



Figure 3. It is seenin Figure 3 that the oUter shape 76 in the upper body’
section 62 is generally oval, however, Ié 25 round outer shape may be
preferred in | arge sizes of mandrels if great pressures are to be

w thstood. ,The,inner shape 78 is nmuch like g cylindrical bore portion 79
W L o ar g8 AR GBI SERURREE SRA(BABSS &6 AN (URKAE PROPaPERELSR 1\
4,416, 330 t ¢2yerand ta Jxiwer . Dodypesecijiomeé&i nto 30 as shown. The keyway

80 is offset f ey Woad 044 D t he qisnst 38
P o oot o1 o L LF, BOE e 113 SRERRO.OE0S) MEIE KOS
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pres- ently formiddinye éxtiheionfduthé ymain Bofeuppechagnbel gotmedndarihgt he

upper body ction 62 are prepared far weldin eferabl y_in_the manner
Laught in pitdnestoieion pracess: |the TrerPtatifcBRER a6 48 RPeRIRRS (ne
upper end ofchimed osebstbanfiadldy paradllels ©6 mafior cbexel di2neals Shewnpper

end of t e OQY SEGLL O oSG e LAkl d t to
the | owelIPGe%S'?(;fs?hgxﬁpgééé-e%&ﬁ%%}el%% e{ﬁﬁlg%éﬂgéybs\é@r? gagsl ??i%?ysgrggpar ed
to be so welrddw reresHp2P,ckbepupwarddymfpcing iseats shewnlder: 68pr $helo

vide means fyredddit bpEnIRcOr AEN! ithe kagkeNepdo! 7bheraid, F‘Q‘_étl%%}ib@_e_d
with an orienting sleeve, such as the_ orientin eeve 84. his orienting
sl eeve 84 n§'§"9§9 B nﬁﬁear?'(?‘?e%uéw?ﬂ fdgi t?’Hﬂ Ts‘%gaﬁ?eﬁiiiac]ab? apenke&". In
the illustrapdded r 6orurcomplet hgethe circumferentisbpweltd 745 e rhece o
Upper edf pERGPRCALIE ke ns” FCREEVIRRG Iikh, ok {5 4PRE pBBE Berhd®
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ey or nay Tﬂfé¥iéd¥§¥é*&é§0eﬂﬁﬂrSﬁ&,f%Bﬁbeo@ﬁé5%%té¥¥br of the side W/
pocket 'mand_r_ei 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
Figizre 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 1ongitﬁdingl 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 frbm the main bore and
" in this case houses the instfunggnt 38 in an out-of-the-way
location. 1In addition, the keyway while being of suffi-
cient section to accept the instrument, is sufficiently
narrow tio pr_'otect'. 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.



‘20 two gui de surfaces may or nmy not proceed along right-hand and Ieft-hand
helical paths to arrive at the high point QB’. The high point is thus
shaped like a notch and pro- vides a downwardly faci ng shoul der 96 to be
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pocket mandrel g d the | nstrument. 38 are shown in gr eat er detail in
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has its extern expose 10 to be attached to a suitable
conductor, such as dﬂﬁdu‘épbﬁrv\ﬁné péecsys& aavadfe oniecdesiredchoapra-
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integral with nmale contact
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portion reducedhereinsike RFoyeded ‘aétma&mr&ﬂe RY; Rlae¥e, n§ushesdetheo,
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bore 36 with tHe nﬁhsremrmw wef ethe Appewwandopdiecey prByer ogienkiys

free sleeve is provided with a pair of guide surfaces 92 which

extend from a point 94 upwardly to a high point 96 which

may or may not be located 180 degrees from point 94. The

20 two guide surfaces may or may not proceed along right-hand

and left-hand helical paths to arrive at the:high point

96. The high point is thus shaped like a notch and pro-

vides a downwardly facing shoulder 96 to be engaged by an

orienting key of a kickover tool for actuation thereof in

25 the well known manner, but which will be explained briefly

_ herein ‘below. The upper end of the orienting sleeve is

N~ - threaded as at 31 for attachment to the well tubing as
before explained. :

The electrical contacts of the side pocket mandrel 30

30 and the instrument 38 are shown 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 forﬁing a conven-

tional metal-to-metal seal. A resilient ring, such as

o-ring 102 seals about the plug as shown. A connector 106

provides a conductor rod 108 which has its external end



passage of fluids and solid particles czilgi ed thereby. The femal e portion
125 of the electrical connector is carried on the extrene |ower end of the
instrument 38. 20 The instrument 38 is connected to this female portion
125 of this GaipEs¥ddadlatd LIOPES b2 ' gleglr - guﬁi reans

- 129 extendi ng ther et har ough %o el ct%i églh?&h%gn%gct%tti\gﬂqar%(gpucnen '%%"f’o t Q5
femal e porti &IPS ?%fc?ﬂgu‘é BEt MiZ& tbnnk¥t 3 suiitableumanneckast sweh
between the s a mrapsomicommkdtor gdrﬁﬁ w@&ﬁp{%ﬂ@ﬁ@(jﬁﬁf@?ﬁ% o a{lﬁe
is sealed by sresilient seal rings; : e.el ectrical .conduc .
coupl er é%? 'S périe %‘?%%‘? @éprién}g %%aé@&egﬁali t'éf’f’b\/@?!lﬁnd’q aah MembREssed
into a réces31@- bIThel RéNG i42 thasudts vppenf emhtportpbngredacedd B9
shoul der ed t epiidd U EEfetér gggda%nq_wl?ﬁgrg g:iﬁ%uqla%i}\gt rélceaévecg%ct.

The coupler 127 is provided wi_th a suitable ex annular reces ¢ i_n
whi ch tﬁe sni‘&vﬁ%%mlg—f%ez@zl At aits cepperi end.anh forxmed

i nstrument i off et a negudtable Popiaselci amihﬁcepaégifeaoredf?@xeéféfic
femal e portign 125 cludes a_housjng 140 having a bore

f the copnector. i
142 theret hr SE@P.“‘%&%- . .%sgﬁs?gﬁa%ant heaRNG (421 andpsde drales at
130 for 10 acomtacdntmeémbemupl2r tb2 Avdinl esHéRtDAg oS showdy PDFéU D ng

entarged as theblbetuldr!dhd Ol endd? BAlsiy 'L (80E FLESILOQ 0N 144,

a femal e elecirical receptacl’e s pfo-"vi ~WAT'c (

05 An Ean@tdidmg sl eeve 150 is placed within the body 140 and a;fal r

of resilient seal mhyads datah |3§Lg t eeve
ThuadS akb pstaln w&bﬂﬁ%ibg eg&eﬁesn % Vidd¥ _

as shown. An_exteynal annyl ar_ shouf der 154 on t c
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passage of fluids and solid particles carried thereby. (-
':_l'hé female portion 125 of the electrical connector is
carried orj the extreme lower end of the instrument 38.
20 The i_nstrument 38 is connected to this female portion 125
of th_is co_n'n_ector_ by a coupler 127 having electrical con-
ductdf means 129 extending therethrough to electrically
connéct 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
conduétor 129 of the _c.ouplei:-- 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 ) 'shoulldered therein to assure good and uninterrupted elec-

trical contact. e |
| The coupler 127 is provided with a suitable external
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 'ix_';_the receptacle 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
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*the insulating sleeve 150 as shown. This nber has a 15 downwar d- openi ng
blind bore 164 for receiving the upstand-" 1 ng contact nenber .44 of the
mandrel in a nmanner to be ex- plained. Just above the point where bore 164

“t er m nat es, thgreapinehe’ t%oe%ﬁxgl@%% 16 r% rﬁfi“gﬁ 'irtsotﬂo%}é’ﬁe é’éﬁ%@éﬁr

at 166 and this reduced ter portlon air of sea

r esses for ne@NtAETEAn 3% ki d44-esi Withint bé’é'&l H:hg§n§68i*e§ elowegosent t o
sealingly engagergyed pawio‘nallluqf a Fenald M dtaaall Yerptd &R | s 598F- i
Figure 4. Theg §" q?‘u mi‘ig dr|II and threaded for
attachnent of P ﬁg 178 Bruy? ni°§'81‘0 th a suitable recess or
bore for r@Beiving Ahe inaulating oslepmenglsa)adsd plavad twithin the dody
coupler 127 as p ned i er I 0. ctar S

menber 162 is %gerjm%?i'ld ﬁéﬂ- %tferén%?{]é#nﬁ argw!r;g'cgrrs}‘gY 2f€% \%%Iaélhql%;&%en
di sposed a conthet bﬁéﬁbéfndlmh%inﬂulétil)gﬁééee‘vespSi showmass Ay external

suitable C0ndUSﬁhMEaﬁabﬁbhihe%nQSﬁalbrle’@'éié&v@ %gaf e%esd r:ﬁﬂ'rﬁb d‘ﬁ'i@er
is shaped to be an |ntir ereg fit wth conduct or ‘menber” 44

b1 e Spr § nofneavaRaTy, Faciagy SHEMIASE vha% B iini Lrs AL MRSt eTen bt
the conduclor thekelebta 15(630maehebawsimg ey Slewel éndCiBBaE NEwder

174 are avail ahle_from Hugin_ lndustkies . Los I_for

The | ower end 8#"%?&8’05%@?8? 53‘ lé}g%?‘rbg é%é% s?aC?‘P ﬁ’e%ré#%fth
the | ower end Gromhthendowex ngtdsllé&/@ﬂame Btmtm.mm.e| r lower ends is a .
pair of insulator rh”Q?odrH AT ¥ gd jigdenid cg wh BRednefhapgem
05 bled as shown provi an 1 nterna annu ar recess In I S positioned
a gnap ring 178hRavingplating slery® ck2Q as isROYRver ThiAE d%e mpRxinhas a

provide a ggm abwubdea-bfa@nwd diia lﬂm ¥yl ﬂir | pefe i dhd sui@fﬁpstand-
unchanfered to,provid uare stop der The ur ose of
snap ring 10 igﬁ ﬁﬂ’? 6’& br‘&ugﬁ#oti rb\/?t t%fbe ex-
i nsul ator ringplaifieda ridustlSabowve the point where bore 164 terminates,
~ the conductor socket member 162 is reduced in outside
diameter as at 166 and this reduced diameter portion has a
20 pair of seal ring recesses formed therein in which resil-
ient seal rings 168 are disposed to sealingly engage the
inner wall of insulating sleeve 150 as clearly seen in
- Figure 4. The upper end of member 162 is drilled and
threaded for attachment of plug 170. Plug 170 is provided
25 with a suitable recess or bore for receiving the lower end
of spring-loaded conductor rod 129 of coupler 127 as
o/ ) 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.) .



positioned in the enlarged bore 144 of the housing 140. This ring 184 has a
bore 186 enlarged at its upper end as s to receive and house a one-way
seal ring 188. The 15 ring 184 is for with an external recess in which’
is disposed a seal ring such as oa-ring 190 for sealingly.engaging the
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engaging the inner wall of the housing as shown. The ring

184 is retained in place by a retaining ring 192 engaged

in a suitable internal annular'groove in the inner wall of

20 the housing 140 as seen in the drawing. The ring 184, the

insulator rings 176, and the snap ring 178 each have a

central opening for receiving the upstanding contact

member 44 as shown. | .

In order to assure good, clean contact between the

25 instrument 38 and the upstanding conductor member 44, well

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 connection are provided and
will here be explained. _ : : '

" A piston 200 is slxdably dlsposed 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 é&nd surface of contact member 44 and the lower outer

edge of the piston is rounded to form an annular cam

-t w—— e = ¥ teemrm =



l-ower wall of this recess is beveled as at_210 to provide 10 a cam
shoul der. When the instrunment is being Iomaded into the well, the piston
200 is held in its |lower position (not shomm) by the snap ring 178 engaged

in i | h [ her_.dQwn
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bore 36, the Imﬁr opeE engHe the instrunment starts to,telescope over
r !

upst andi ng cont BESTRMHEP0448 nhelfadl (iksgdgwer; @?b%?n
end of the pist c(motBEshd%m; hbyi thier Wrp ringolvedehyagldr ifovivsmrektérnal

fluid above the co se t hen di aced.
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The cavzty or space 214 in the bore 164 above piston

200 is filled completely with clean, non-conducting liquid
. 20 such as a silicone 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 readily. 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. | _ | . _

When the instrument 38 is forced down into the recep-
tacle bo;e' 36, the lovjer open end of the instrument starts
to telescope ovér the upstanding contact member 44. The
member 44 immediately engages the lower end of the piston.

35 As the instrument is forced further downward, the fluid
above the piston is compressed and then displaced. Space
214 .is_ closed above the piston. The only route of escape
for the _in'sulating fluid is downward about the piston, and




in Figure 4, there will be good, clean contact between the contact nenber
174 and the contact area of the nmale c tact nmenber 112. In addition to
t he washi ng action just nentioned, the“Contact areas are w ped clean as the-:
mating 10 parts are telescoped together. Downward novenent of the
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this passage- way has erein which perm t to 25

pass i nwar dl yapnemhmguaaut n| pdddtiom Mfthﬁd!laﬁbiﬁﬁvéeﬂ'-ﬁ-éﬂetmm
in an out V"afﬂleﬂ't&%%ao“thét chEaE%VQEles ke dApad cllear ad MheshatddRy 155

in the bfgy rovi.d th a short internmedi ate bore 220. " This
short bot® uR8&ELSt aﬁ'ﬁaGF}eﬁFSPFQe§°Sﬁt§Gr'annuI ar recess 221 which may be

betth erhseen in gl wwﬁwirdThbvemtgwaﬂhe Sinstlﬁlumeﬁt frbuadivgrrmm4 iseid OE
Wth the space 214 a 0 via a It | es g
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sl eeve 162, thesHastruménta3sulengsfes rupwasdIQSfacmgr rigngliimedh eshemridtict or
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body - 149, i Oer 58 n' Bhe PUEERRACTe Hobd 362 POl To 1 ui dl
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seen in means are preferably provided for allowing_well fluids to A
're-enter the space 214. Since the one4wav 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 'inw'ardly therethrough" but Will not allow fluids to
. move ‘therethrough in an outward' ‘direction. o/

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



Figure 5. One end of hole 230 is plugged by suitable means, such as screw
232. A check val ve assenbly 234 in 05 pasé_ﬁ‘ge 230 permts the flow of
fluids into the interior of housing 140 as indicated by the arrovvs but wll

nosenly boa vBECLhORINE R 2 hn Tl eSaSalee A Sor ViR IR ERR BN s
CI |on check vadDe9ffingentey Syansyerser hoden 230 Wh iicho hsT mel@erdmeen in

vestbrook, Conpegufeuis. ToReSYARR®! dEorng1enen vekve m«g@ suitable
superi rrposed upon check ve assem # 234 as seen In ure urt her
en .

indicate its fufiERP8n. 5355’?‘ as koRle nﬁ%%bﬁe?&l‘y in
tpe Eore 16@150fpabsagendmll qseﬁhiewetﬁEZ fa.fbwi difesﬂlﬁieédihed eHRY m}:nitﬁ)b’td
of the instrune te st andi ng qont act, r
44, the non-congt ?‘%ﬁ‘{gs'%q%u ‘?“i@’#’é@ h’yca taFF8 tfﬁ"b g""&ﬁg&("et
val ve assenbly pem234onbwardmfitowf therefmomr dl y around the piston and the

upstanding - contact afiETiflecyidvalydl SucliYES cnblik Yl hikdina§i 234,

salt water, and the ances, ’out e contact area as
expl ai ned. \VheRaYhbfeosr thentype vhieht iggswaged dagor placeve t&!lQMGPre'

upstandi ng tont agkidn c‘?@&ervaﬂ’\%é bhd! %’ivégirig i rQPét Eea‘ﬂfaﬁﬂ'eorffgm

the in- strunent, through passage 230 and check val ve asse gl 34, |nto

recess 221. FrofPehdr@® i £OF IroeSHRERQK, honnesticyty o The ) hEP&s @
226 into space Zhéckovhilkle has bich SWpérimpysédcliponWvehdcRowvalng Hdsdrme

i nstrunent 30 | at to the upstanding contact nmegbeln,.. . This.facilis
tates making théfﬁi s%%ﬁn&ﬁ f&F %B g#"%fr?hegji %Tgt r%ﬂeﬁ rgﬁa‘{ﬁ@%ﬁel pts
The_j nstrunent Fenekdeall ed in and renoved fromthe side pocket mandrel 30

through use;9f a sui trﬁ%e lﬂﬂ?‘?"fis@?‘n E@‘él J'.é)‘"ﬁé\‘?éid' ﬂggai'afyw?“ bore

sui tabl e neans, such as W r reline
tools (not showhf4 W é:hq r@%ﬂé‘-‘-ﬁ??eﬁlﬁe"ﬁodl aﬁ% %ver?s‘k:h%vxﬁfarﬂe lower

open end of the instrument be:.ng telescoped down over the
upstanding contact member 44, the. non-conducting 1liquid
above the piston cannot flow through check valve assembly
20 234 so it must flow downwardly around the piston and the

o/

upstanding contact member 44. This washes the well
fluids, o0il, salt water, and the like substances, out of
the contact area as before explained. When, hovever, the
instrument 38 is 1ifted relative to the upstanding contact
25 nmember, well fluids will flow from the exterior of the in-
_ strument, through passage 230 and check valve assembly
- 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. |
'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



have been used for many years to install subsurface flow controls, safety
devices, and other well tools in wells. Al though existing kickover tools
m ght be used to in- stall an instrunentlguch as instrunent 38, in the
side 05 pocket mandrel 30 of well 20, the kickover tooI of Figures 6A-10B

I's particul aé syi table for_this task and has geme ures whi ch wi INe/
handl e the v Pé i4Re n%o’ae}“FEXt g4 rretts g&b‘d’ &G Bt
safety. Ref econtgoileyw safEtyudeyicest,hamd)lothes; we:l]wtldpltsa ir0 we;]e]m. t hat
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di scl osed i nStRdladveingErUNSREd SUSh @S cAnSErynenso3& o Foudhe \#ide
patent i@Si ngeeketahaekd&euelarm fbyf wa‘lqrqru:e ﬂmé el dkdEP eSSl dP Figures
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train 306. Bpeyriad? fleaa:ua-efs ath ish fwilkl Jdndle chhexverys dxpensive | aner

end 311 to a ogatian neq end where it e br upt

downwar dl y fgc?ﬁﬁﬁagﬁo&ln Q@e‘rﬁy B9 ‘fecﬂ%eci ‘% t%azpeﬁ'gngl tudi nal ly

ext endi ng sl ot 31Raﬁ|e|r<rh.n9's mwatgeﬂlguras $26.througlony@Be d&t witldr B8e0

has a flgb ss@g %a\gngg o ¥y ts upper end downweygl phaPsitd® its
302 and th

| ower e actuator- are assenbl ed as shown wth

t heir fI at sBGé?rSiéYaM Ihe nefaranhUReTl A9%n KirYeh| £oPka?@0such
as a bol t/sl g airdiarEab @hel lhek@veﬁr toogerEidclodedt ha Kimkoabsvéool

300, houl der . hol t 324 14_of th d
30 encd i n BRREagEsS ebunrent of Phe a8} £0orBlst” B Gh W4T nbfa
the body andiacburpomatied d'iea:saarbthy frefdnerste diox) akl purpesep. The head
of . bolt;§24 sli d%d)é&b\}éie ¥’ 9880 p%biﬁ&es?’lﬁn Oéloﬁ e 3136%% ?gBS

actuator is slid etween an upper positlon, seen i gur e
wherein the BaYdnderm@eans; h&ush uaBorthirad 304s R ( &ﬁ-s t‘PﬁP?’; % sTerRe

downvar dl y fagicaehwletit des 812081 kR ivORRICHENEk 0tobRdElin $d6. andoay

over posi tigR, SR80 AN A" &5 BRe8 Y15 il Neitk bhaBo B2 TR EINER,

end 311 to a iecation near 1ts_upper end where it meets
20  abrupt downwardiy facing shoulder 312. Body 302 is formed
with' a longitudinally extending slot 314 which is enlarged
as at 316. - '_ . _

An elongate aetuator 320 has a flat side 322 which
extends from its. uppe_r end downward almost to its lower
25 end. The body 302 and the actuator are assembled as shown
w1th their flat s1des 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 body and is tight-
30 ened 1n 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
slldable between an uppez' position, seen in Figure 6A
35 wherein ‘the upper end of the actuator abuts or substan-
tlall;y abuts the downwardly facing shoulder 312 at the
upper end of body flat 310 and a lower position, seen in

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



"A pivot arm 330 is pivotally attached as by pivot pin 332 to the | ower

bi furcated end of body 302 and tool car- % means 335 is hingedly
attached as by pivot pin 336 to its free o2 ower end as seen in Fi gure 6B.
“The inner end 05 of pivot arm330 is formed with slot rreans 338 which is

&gaged wWith pin 340 @iveeasf 396 26! yiGEaPRy attachia "oy BY pEAgE! bin

seen that when the act uator 320 mpves down-

302, the pin 34F |?@edoﬁﬂerV\/§|‘-§P}"’P§P§t P&‘Q PngpRRi andn ool Gerr
cause the pi votrm mEANS B35 Vs Hbﬁgéd])yvﬂttitmmi;%’slﬁyapi?@blﬁtﬁincthkWose

di t VWh t
i gures SA and W SIS |0 ctoudh o AbcspRRT LA RIRES fB oot T otRE! end
its free e® exaferpivotit amaring ﬁ-smﬁdﬁmdmcli;ttats.‘mbsmeansaldgs 9éhilelyr déss,

as 15 - shown. ansR%g@R gﬂ;p § mgg?iq ﬁagﬂl %h%o‘ﬁ%rt%alﬁo@(%/ﬂ poit_t &,,99

the tool carrier el ng retoremalns 1n a
position as sediPW benreadily rseen,thatwhen,the actwatori Q&@dms‘dsﬁ fowWnthe

tool carrier NRAIR} WdFativé €6 OocKyi §8d90§bi' %érylﬁhysoreﬁavmﬁgsab%an-
20 tially parallel tothelngltumal X1 S ' Ki ckover t ool

Fi gures 6A-8B, Wardlpgrelative tothe p EPEd%E"‘a:’%%r ¥}l 3auskqthe, piNekg
tool 346 fiam d¥mwhtos paum@mieduanpmwtr t;smtasﬁ Wi & seynbert-checkhdse

andl or 25t anpche R wRbhoRES e el 3 At |1 MEoneBRSRE bBs4
is actuated, astign,rme@j iheF&gnm'GSOtSPBwld 18&,e dhed vty carme| willebeoint s

body 302, the t @f?n f f u Qg
pogition V\herelfnggt hggegsgéar axi a %é%i %afﬁ gﬁlﬁg‘%ovée%!g% Bﬁlt

therefore with ‘Eﬁ??éilcmblfrrg’mooit@easbgéxn #% Iﬁ%té"@-ﬂcaéé}f t 803 ‘P{?‘é&eeﬁvera%r
m sal | gned Lsos glown heasi ehen v a:ﬁrsﬂngea@sw@ﬁhi etbwaau K ekove

e prae] o hor STkASnS 58/ LhaL Shukiet adabdI1R, Hblds'Hindel Shereto
remains in a pendent position as seen. Thus, as the pivot
arm pivots to misaligned pOSition the tool carrier means
pivots in a clockwise position and thus remains substan-
20 tially parallel to the longitudinal axis of the kickover
- tool. 1In Figures 6A-8B, the tool carrier means includes a
carrier 344 and a running tool 346 from which is suspended
an instrument 38 which may be like the instrument 38 pre-
viously'introduoed for monitoring the well pressure and/or
25  temperature. - -

U : It is readily seen that when the kickover tool 300 is
actuated, as by moving the actuator 320 thereof downward
relative to its body 302, the tool carrier means and in-
strument are moved from a running position wherein they

30 are axialiy aligned with the kickovef tool, and therefore
"~ with the tubing bore as seen in 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 ‘alignment with the offset receptacle bore 36 of

35 the side pocket ‘mandrel 30.
, The kickover tool 300 is provided with an orienting
finger or key 350, having a square upwardly facing
end 351, and ‘attached as with pin 352 which has its ends




The ki ckover tool 300 is provided with an orienti ng finger or key 350,
having a square wupwardly facing end 1, and attached as with pin 352
which has its ends slidable in a suit e slot such as slot 353 forned .
in actuator 320, .The k 350 can ut pin 352 and the_pin can s|ide
in slot 353 a§gﬁggggﬁ %'¥he° orFE?ng*%ek 9 ?‘ﬁ?‘? as plR%s3ad ofoRRed iy
spring neans aathatiorg32005 Thersﬂeysplsmga%‘piamt ammrﬂrsmsmgar&ﬁ&w@l ch
provides a le a n h I rst 0 354 and
PR cAROSI1AR) 18R de 30, bl pddH! | e, Schhii K £

356 are wound ch o 8 Cart &
orienting keyinibiadlyhdpkasedp mwlwnby spttmgenfaansa épp[ludalngo 4 he

orienti ngOierﬁﬁséospblnbhgslﬁeﬁrﬁ?I%eaé f‘ﬂh&gﬁ ORnikau! Vl%%g n the
mandrel, the pin 352 ear. and as k ‘noves down- wa relative
to the actuat 8?ssFﬁe &Sﬁl §§‘P\"‘a9€e§2§h\ﬁ IflizﬁFr &Pring or Bekh wpPRingso 384 | y

retracted posahdors56 nagediwowmd daboat "PANS38YE Wit d88 fedrPRiENihnt 15
t he actuat or 320

Lts u erm)st and ,al so, i'n jts Lower- npst position
relative to tRer Bﬁg} 3P %‘fﬁﬁr q}'e‘teéﬁ'ti%r*‘ﬁgsﬁﬁo agyj SReWRy | Ans|aN
358 of the aceuergencys \aoamrgas ofmolappmiednd:ceauﬁe spriepting ey cisits
ends su t a 4 e
Gounvar 5 Tor 2 Hdoked Fepbdtdar W@**P%e 565, K N |
368 in body 302“6595%5 anﬁﬁgaﬁé WA, 1 sbeax and-iasurthey key imongs tsbwmy r-
abl e to proviggraegngelatives Ltk osdstézeow Ehe ath @uﬂméwlﬂg&fﬁo

the tool . EEOYESI tRRgoEaBhing, Relofee T3 13, merRncke BoTHELTy  the
springs 360 al so appl adaitiomr detent e means rar@anbvﬁ:dederﬂﬂ' tdbtlexiﬁiring
The ki okovar Pb | a@tBatly’ 32d "yt PRES PHBbeRRBst Hhd Afhe ofm deg Youdii g
24 as throughmest pesitipnerelative tootthe: body #@2aJ upwardly facing
shoul der 351 of thg ghir of detent springs 360, disposed in slot 358 of W
' 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 Figqure 6A. See also Figure 7. It may be desir-
able to provide means such as cam block 370 on the end of
the springs 360 as shown to provide better bearing area

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

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

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




enting key 350 is below the guide surface 92 of orienting sleeve 84 in the
si de pocket mandrel 30. The ki ckover 35 ol isthenlifted with care.
The shoul der. 351 of ori- enting key 350, ich is spring-pressed outwardly,
W || engage the_gui urface 92 of the orlentln Sleeve 84 and w | |
fQllow it, 11§n9§3 D untdd) Hig Arienting key #ngagrs fdie Apex
uR : dt heggrl ]tcamirngdaﬁ'.)ed%WWMﬂl}exgaeﬂhgagﬁdubdeﬂow\A@fd|ﬁhd‘ ;iﬁ':mht-
shoul der 0 eeve, and can advance_up no rt
Further lifti ng&E& use iee%e %ﬁ% éé MR 'ER)V\%’F X/ P %F{%‘y@ﬁj
actuator 320, &Jftdng mpusds thlet bmiy Bé2ceo afiovelcupwardpyi mgﬂ.a&ﬁ&e Ao
this relatios Iaewawm'zormw@gﬁt nd' ! Eng°! YBEANEN® £ATLNA! Y ANULOATY-
war

the pivot arm 330 is svvun%[ dut the tool carrier neans 335 an

instru- pment 38SREANGS 3600 AS aFBF-&I I%Plcﬁ"slﬁ{%lcb@%itwmél poviement to@m,

seen in Figure gQrs! bdtuderPftket aBebhto2N dnee B , CBhél pAveRARIIANB0 is
I nstrunent are outside the in bare 32 of the side pocket nmandre| and are

within the vert PVIPI. ERTYardly ARG &hedpol Farrian RepnmhiddR) and Ansthan-
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Clifted to i UpRer.NDS |on r e at

bl ock 370 oh0delaRPr EsePha s oREe, Bk I, i RrtRad s ¥isn, aite ER1
Fi gure 8A wher ecariiierumeans: and himsthoumen awgaga&sadeortmsmm P A2
shoul der 374 onglehg gt B%Qr q?éicé@ ﬂQ{lﬁ’EBE”tarﬂi %C@&téiﬁdgciﬂét Qfecfﬂéalf

fully actuated position. reach I'ts
upper most posi tFBH“PGIla@P\/é'Wec H’é‘%)bt%E?oF“SBFHQPdnﬁaﬁ§eﬂe@&’i%’°eftfr\§:tqw

to\pesitivel y | apipeirhend @foua@ fr@@eptl&c’«l% Bord Wd.y actuated position.
This lock npgns 1ncl pdes 0 r 380, Vi a unded nose 380a
slidable i n apert ure% %ﬁ’rﬁic‘e\% ? UP&S@&%%‘? tsé’zos”
retai ned in pl atéohny relative 38d &hgagm:tumtd:hesml altged cam block 370 on
U detent spring 360 snapped into its position shown in

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

20 detent or 1latch the actuator in its fully actuated
position., : _ _

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

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

30 spring 382 moves the plunger to its innermost position,
seen in Figure 8A, the plunger will extend beyond the flat
surface 322 of the _actuatoi'. ‘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 'actuato:_ and the plunger 380 is forced by spring 382 to
enter into hole 390 of the body. The actuator and body
are thus locked together and there can be no relative lon-
gitudinal sliding movement between them until the

- - ——— e ot G e — - — - crermmme s e eme




and threaded outer end of aperture 381. Wien the 30 spring 382
noves the plunger to its i nnernost pos@a?)n seen in Figure 8A, the

pl unger will extend beyond the flat surfafe 322 of the actuator. When
the actuator 320 reaches its |owernost position relative.to the body 302,
a hole 390 i rplllmgéndysal ignsehrhhté&eonpdﬁpﬂ.ac&&lfm‘bmt hela539act uThds anal

t he pl unger ol ody.
The act uat or?é;%a gglare I%Mé%ed g‘ti{?gro%r#dn%ﬁg?e hgaas:,g%e&fr‘lotfpgll tive
| on- gi t udi na@ctyatedny rhOIQ)eQ%ewithhérhe uke¢k piupger 3BAn@Rd 380

is retracted a@ftétsmh@:eﬁiékmbolt%&%na;hIb%é}ﬁnleubfeaam% agher sl
ki ckover .t.ool s peen f actuated .taog al.ign hole 3988wth the | ock

pl unger 390 PRCKeter MRR rﬁic?Bvelsutf(ﬁFifﬁ%t ent? ov@Leavi nthe: haedieases
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outward of t I ckover. tool_.consider- abl f.urther f|n|

bore 37 of t%i( Y“bﬁngﬁﬁpwﬂ} € alg% &ﬁyj‘ &%ﬁwmﬁ’h‘lﬁ

pocket nandrdtuhinglﬁeswd&dma‘mw.hl SsThe ohannelleo in the Bsidel @@ldhpt
shown in Fi g%%ﬁ 1 a 392 is disposed.in
slot 393 of b dgé‘k éfgvfags go 2 ??f%%ﬁ%? g %%éhe body by pivot pin 395.
Lever 3940 s b| akbdist mlw ahoyn ckh W:@%nﬁkby9épran§ 392 ,wsnat

around pi vot ﬁf'eg'gé le%PrQQQCRBOQi%ivo%@d fzrﬂgﬁoégﬁsi 50?%3&? @azt %a
| oner end of fhe Eﬁver 392 as shown, and when thIS | eve

»
cl ockwi se dir vetally; mmounted’ tQ  the. bedy Py, e&f‘m\‘ nt&?n h&l9§'390
Lever 392 is meﬁl B92helik r epiagiead byowarang Pérasctédat pdsiwdn nop

R TE e T B A % R
wal | of ti%e tfdngeng39s| Lsnformedown @h@r Rager oemtvefohhaaﬂ.éveurf BoRiast to
CheTol o abo Sy ufh SHEA RO 1kbes Betpllediea, BbA gl
t he ki ckover ¥h®| ifinger 396 ~is able o “proj ect into hole 390.
Lever 392 is normally held retracted by spring 394 so that
- it will not become unduly worn by being dragged along the
20 inner wall of the tubing. When the kickover tool is thus
in the bore of the tubing, the confining"wall of the tub-
ing will not allow lever 392 to move outward sufficient to
clear the hole 390. At such time, the lock plunger 380
cannot engage in the hole 390 even though the hole and
25 plunger may be aligned, as when the kickover tool is at
first fully actuated and the orienting key 350 is still at U/
" or near downwardly facing shoulder 96 of the orienting
' sleeve. If, however, the kickover tool is lowered
slightly, while in the actuated condit’ion, to a position,

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

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

,i



first fully actuated and the orienting key 350 is still at or near
downwar dly facing shoul der 96 of the orienti &ﬂsl eeve. If , however, the
ki ckover tool is Jlowered slightly, while in the actuated condition, to a

position, 30 seerbmgogwmﬁf %&@eﬁ@%&fﬂekﬂv%é%ﬁo%ﬁe 0 ae&P and

fijned by the tubing e nove outwa
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confining nmaixo bog£l Bt2? h@fuﬂﬂértﬂﬁﬂngf 24hand @d1poskctainedr ¢hwardls, s~
will engage the i of the tubj %4 and_ w |

i nwardly, dis: @g ﬁn?hggaock 5k u RN :H;& Pod tPSﬁlﬁgge%&’tng% it no

| onger is engagedlomgéml ds3%hgaged t bhns holanrzgo pandgntthusl,atcamnot prevent

| ongi tudi nal| movegple e ISnatt il A1 ShakhLe Qe BePIlLua LB reliet S

becones aut omati ca rel ease Fesponsi ve over ool
fram the side pockee hedyls el Thogsi ftgli\ﬂ tmmhecgmes heukomtiealwolrerlmmed

the side pockes f?élé’;%&ksﬁéeﬂ% VQ&f%&WWEBebQ:{&EWéthbel' (fromi K side
or Figure 6B, osition Sl nce l'ock 20 plunger 380 has already

been rel eased or P%‘E’F%'ét%ﬂn‘”%h hol e 390 the pivot armw |l be forced to
al {gned position when Dusing!vithdtawagagsts the kckoveti tooksfebmdthenaside

pocket mandrel, the pivot arm must be returned to its
aligned, or Figure 6B, position. Since the 1lock

29 plunger 380 has already been released or retracted from
hole 390, the pivot arm will be forced to aligned position
when its outer end éngages 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 runm.ng tool 346 attached to the outer end of
pivot arm 330 releasably attaches the instrument 38 to the
kickover tool 30. - : :

30 The running tool 346 includes a top sub 400 having a
bore 402 which is enlarged as at 404 and threaded as at
406 for attachment to the 'upper end of body or hous-
ing 410. Body 410 has a bore 412 which is enlarged as at
414 prcviding 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
a_t,424 is disposed in the enlarged bore 414 of hous-
ing 410, and its upper end may abut downwardly facing
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the top of the side pocket mandrel, as seen in Figure | OB. As the kickover
tool is again in its Figure 6B position, Z‘ZD the detent spring 360 wll
agai n be effective to rrai ntai n the kickover tool in that position. The

runni ng tool o t he outer end o I V.ot arm 33 rel easably
attaches the g nts *‘%P’t'h%l Eﬁoﬁgpwpool Coljely£20 3s YR 1\
t ool 346 incl pdsit&otnmﬁtlim#O&hba\hody abposeméokmwue Smeahar gmttﬁsaﬁt

"ho 410, Boap iy el 8F SHLTTINET éoenff% P Bel r e 2B8L°
downwar dl y fa®mPxe mmnmicahhm Fepdangd messlaammosaSpma wthe be

later exphgi ngd11etcois elseifrdidvibhd aciae&s 426 \Pénféhaéa e'ih%ﬁageﬂuféaﬁie‘lz‘l
i s di sposed I%Qt he enlg{;ﬂed bore 414 f hoﬁﬁa&r g 410, and, its upper. e

may abut downRQAY yaPertHzes andch innex snds. erg 989 459 s
secured in posutitable tﬁﬁdéééﬁsbdtb’.lésl, soxTEs ot $ aﬁdameaaﬂn théhcetlatus,

epiaced 11 necess Ty ‘edli AzSdn T Vi8R s "RAREII €€ tkpens;
t hr eaded i nt odenitt emlrgéxsjwzxpeeamh ehaumdghaw ragttdmal | bo=s e:MSpeogaged

B tabis rg'%gsp?ur a O%gr ﬂﬁﬁ%f n er S@C%llgh }.—Qe ﬁfélﬁ;eézo

Is formed wt 0 .ea havi n g
ext ernal bossupyansavyi Hnwa hraf!ﬂ)vmr@%‘?mm facingeshauldeni 4R6i s

i nclined upwhﬂ'mnanﬂsr a%&qmaarab@nmw Qha fiatiat@ishoul fige 4Garlagh
is inclined dovvn and._ i nwardl The ug I x__ facing shoul.der 434 is

more abrupt t KaS “gt Wﬁ\aﬁﬂ‘y % PPRE aRSY hats ¥, %epﬁPBBE’érflaYg.d
descri bed. Thealﬁng:Oéheﬁldérngess fo":ﬁl aailﬂh&pbséanﬂﬁgbet hies ¢rithed TENThe!
oo shown s THgpldl>t TR S BBy WheilelPREe STHgR AR 49,
fl ange 444 cosbowrut - The whastmmentrrm:hsy pmﬁédan w:mn eanal uppehi rgpd
neck” 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 dow‘nwa'tdly facing' shoulder 448 is
more abrupt 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 _recjuired to disengage it.
Body 410 of the pulling tool is formed with an exter-
nal downwardly facing shoulder 449 which is engageable
30 with the upper end of the instrument 38 'jl:"o limit the down-
ward movement of the collet relative thereto.
To lock the .collet finge'rs' engaged in the instrument
and to unlock them, a control rod and spring are used, as
. will now be explained. B | | ”
35 A control rod 450 is disposed within the puiling
tool 346. The control rod comprises a rod body 452
having a large external upper flange 454 and a smaller
lower external flange 456 intermediate its ends. The
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20 This fishing neck provides an upwardly facing shoul der 446 which is
I nclined dowmmwardly and i nwardl'y and a dom@ﬂardly faci ng shoul der 448 which
is inclined upwardly and in- wardly as shown. The downwardly facing

Shoul der 448 is nore abrupt_than is the upwardly. faci rli,gvI shoul der 446. 25
Thus, the col | etPRefy@nd @f the RAErohierd kb goundediias athet Fhtand pro-

fi d! ng neck of ﬁﬂwde'wsﬂ(i)wmjﬁf hbbi-bl lapaewiat?ﬁqes ﬁefcgubh?gotmid {ﬁ%ﬁcﬂ@
to disengage it ody, t he pul Ling.tqgol s tor _an exter-
downwar dl'y f aci #5%51&#5&?4%3%?951?5 3h§a Ei8e eggliqm%‘r? t%vﬁweﬁg
of .the instrunemf 38heo Kigkovelre tomd. waTlenouppent erdt4%8 caf etcontrol
relative thgget U ) g e ed giaN J41€44,4S

to unlock them %gdcgrifgﬁsh%gg gggt?&ﬁdélg{;gmugggg gssowicHI %%%%%a‘f’ﬁ%& g
expl ai ned. 35 ehgageakde MHith GamBNTEAGR s$R ckprmedhion tthe plaven coxrer

346.  The conigfolthd OfiveéeMarnSas shdwll. bofiye 46RtPEYI PBdA ils2fiyed up-~
ext ernal upper fl ange ;1 gﬂgsgnsmal | er | ower exter

nal fl.ange 456 "
intermedi ate i™& gy RSANS: Ruch Pﬂe°93it lséﬂn\"&gj 464 iFRR%ed s
gt 45?168ndf prﬁ- i usterse t4u UG hnﬁepmaim‘g tﬁv_blumsiﬁidg AQ? andl éﬁu;mugﬁus
ore o e _carljer a tQ t i vot _arm of t ic r
t ool . Thelhppgr"%‘?ré' 4§§§ ‘S%b g’&ﬁ&%ﬁ% Oggfgalp vﬁﬁ‘ihgﬁ?’ﬁ:r Lﬁg%nq?%n&(f
bore 460 of theaamirdif:_eﬁ. ias ashpwyeabl Bhe lwmmmﬂrdﬁc@xm@n‘inmmﬂ.bnis ot
| ower_corner of giifbdiiedd 8h™M Boweb O arkle RN Rak ! sapiipetdalPey A Y

by bi asi ng nmeans sudch as_coll spring 464 di spose
pul | i ng tool hoRBRRF N8 8 e t 1420 c¥hile) 1% ppRY (RNGcES engaged

uppes and | ower dilaggafe ﬁﬁhﬁﬂﬁf@,oﬂ&ﬁﬁ%ﬂ?ﬁ@ FEARUpSEN ﬁhaﬁ&e wuag
g T X Ty T oK v
control rod uppaourdedjeuppért ced 459 \imnengagenehtr ceitly the coamr dur-ed
to mintain its QUG WP BIVEE & COF0RET clbddl £ AM SUr-

The lower end of the control rod 450 is enlarged to

_ provide a knob or expander: 470 whose upper and lower edges

20 or corners are preferably chamfered as shown. The

knob 470 is small enough to be disposed between the lower

ends of the 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 to disengage and be withdrawn

from the internal fishing neck of the instrument 38. It

may be desirable to form knob 470 as well as upper

~ flange 454 as separate pieces and then fasten them to the

- control rod by suitable means such as threads, pi'n,‘ or the
30 1like. _ '

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

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



face 462 on the pivot armof the kickover tool. The | ower end of the
control rod 450 is enlarged to provide a b or expander 470 whose upper
and |l ower edges 20 or corners are preferably chanfered as shown.
The knob 470 is small enough to be di sposed between_the |ower ends of the

col l et finger Fignre, 8B HRadition; ghhe kpobyeon jthe levereend, qfrgentroliw/

“dianeter to pro®Asc tan AVEr1ERgsr Bupptrs AREt1éweBcenas T 6 €Re Nsof Pe€ed
i nwardly suf - t themto di

Pisc wan | . O Bk o
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form knob 470can k¢! disengaged | frge the dnstyument pycowarely lhtbing
fasten th t ﬁ_g £ b it la@ Iq:h[gaam séﬂﬁlge r I N r
the 30 Ii Egl &qu? €. ‘ii&ékggg% isfggF&ggO I'S actuat e ??o%?i ?@g i%}heﬁhg

position, seeXeceptiagles 6A-6C, to its kickover position, seen in Figures

8A-8B, and the pivaln YRGS iy CKhENIREL AimEREUE NN HB/RS HOckEE man-
ki ckover tool while 35 the  tool carrier, ullin to%, and mstrgment
' éi‘?%’ 2

remain in theB¥elertthe Kkickaver tRelc as% BREN, 1Bt EiGn
will force thareateniec.od HeGpréparetivn) itige tiohtkdvert ool over avshated
b the 1 oR8: & Bing 6 PAYRE ATF Rr oy SEFAPF bR SPung: d8whe o
the collet fi ngpads z(_gabm:lwiisa/)arﬂonni/bsrer]:te_nde_nt hpeosdideon tho cmbvet then be
O o 9oa e EtL IpSAL R B, EBASRN e LS ek R 488 o
instrument inthfe ingtryserst dmntelpsropedhovey ckBserlawsy eB pr‘?ﬁoa’ﬁ'—bﬁ?
seen in Flg- AL €6 _atltachr-%l? i hdtruhést Kok ey miwdasiglygtﬁemgie)
R U T T
t he upper endtife tbedypstandethens thel dickmmemveoolhds mperated otot hes
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 locking 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 engage its orienting key with the orienting sleeve to ori-
ent the kickover tool with respect to the receptacle bore \_/ -
and is further lifted to actuate the kickover tool to
kickover position. When:the kickover tool reaches fully
'actua_il_:ed position, the spring 354 will then have space,

30 provided by slot 457 in the body, to allow it to unwind a
little as its inner end moves about pin 352a until it
comes to bear against the actuator. Spring "35'4, which is
stré_nge: .than spring 356, now applies an inward bias to
orienting key 350 which overcomes the outward bias of

'35 spring 356 and causes the key 350 to move to its fully
retracted position, seen in Figures 8A and 11A. This is
' substantially the same procedure taught in U.S. patent



collet to attach the instrunent to the runni ng tool, the 15 release |ever
392 is depressed to unlock the actuator frog@he_ body, and then the
ki ckover tool is operated to its running poSition, as seen in Figures

6A-6C, to permt o] 0t ve under th s of. spLin
464 _to col Fet | oc mgfgécgs#t#gn é&é s?@%@t‘e gl &8EPHB°FH§°-B &W“ﬁghﬁgﬁ?‘l
to the kickover tRPOSesR Wcmemmltmuetnstrunent are attached to a
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bel ow the orienting  sleeye in the side pocket man ki ckover to
is then lifted t&® e¥gtBe. tPFs FecaRtagi keyboren apd oGt bR slewezed

to ori- ent Ofe Wimdusints ool THet kolaercdis t @n1bEkéaT eBLRC! St POL esv\gﬁck&.ng
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ki ckover -tool reathes Fé 80Fcat PG oSHERGY ST ﬁe"‘@pﬂ'ﬁg SWRrfd. (The in-
have space, 30 mtxnnhmtb.’yssfoted&?inhot Itheba:gceptacild Gorée 36. unpledtgi-
little as its in e 2 ti 0 b
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applies an i nwar ¢ngages oimrtbﬂtrﬁgen‘b903€0bMBcﬂockem 50 taitheld the

bias of 35 gpri RGhsiHumeitt e \ S -
retracted positi (r)§g1 See’}FI nC%y%ur eéSQSA%%%?%i&grﬁlgo%g ié%b%tig%téi&a'ltf, w1th

sanme procedure t %t Erem the imstyymept ppdsiis MWF%“’“ from
i ncor porat ed her edhe fwelall Rftaserehpvadl asfnehet Nelciicker NEoblStandredbol

e be 1over ad oS EEInd’ A0 thetliedl, THY LHA0ckicod CRERLET AP HE BRfnag
t héd_instrunment. P Rndk(ﬁﬂeﬁctmal senemyec;raﬂa;nittedstthmughu wire c@.‘.‘d to
into the recqpt aglfstiifertd 3d! &6ihho1e2! Cﬂfgﬁgim erfﬁ rg%ewufheh Eﬁés

46 on the mstruglnt e %ﬁg:,:s In the recepta recess
the 10 instrune xf:ﬁg enexpgyiiand¥iliodespond rteqthe VWQ:hl BF&ﬁFPF\'G
coll et fromthe iamil/cietheaténperdtui@ 2l theMside pocket mandrel. The

instrument will then generate appropriate electrical
signals which are then transmitted through wire 43 to
20 surface e_quipment 55 at the surface for processing and
subsequent display, readout, and/or storage in a memory
bank or on tape.
| In a well whose bore deviates appreciably from the
_ vé_rtxcal , it is p_ossible that a side pocket mandrel 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 kickover tool to
"aim" <the instrument into the receptacle bore since
30 because of the slant, the instrument may “sag" as a result
of a little slack here and there in the kickover 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 instrument. Such means may
include the following means which will now be described.
"+ The pivot arm, as shown in Figure 8B, is provided
"with a cross bore 500 which is threaded as at 502 to



the well. After renoval of the kickover tool and tool string fromthe
wel I, the electrical power may be turned’b and el ectrical energy \
transmitted through wire 43 to 15 i nstrinent 38 downhole. |Instrument 38
wll utilize this electrical energy and will respond to the well pressure
and/ or the temegekve caj P19§e59|4dea§)o§hevnsranaﬂm .cOo®s | horeu560t is | tet+hon

generate appraided ©adl Cat! 1554, S pHeAlLHY Chnarepwfal%faﬂ?é‘iﬂg{]e%ﬂ&af Qugh
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it is hi gg y 3§S|Er'ié%u{egt6gt sﬁg ﬁl'rsoé)e p‘r\o% &Z'd %%P%é‘ géri%vgfs\t easlluﬁfs'csg%\glur}g
of the indPruhore 5 URReY, And reumrmﬁr@qms\s the chnDer|

now be descri lemd ahe sru:mt 5047 wh$18hQWs | DowegUlend3Bheats rarqawﬁéﬁtd ¥héh a
cross ore SORell i o AE Fibiied H0ek? s36 St BAL ‘Sortiatiar,
f aci ng shoul - aggpl i=g8.a A’qthmg:m Hhgew i Matémm o éxtend 1Pt aasi far
upper end is gld %}Qs\hﬁéposed in bore 500 with its lower 05 reduced o/
di aneter paortion sposed in reduced bore 506.. When the plunger 510 has its
flange 5135engaged PignaeR Skfwaraf eqmaimFigwee| 8Rr Soospaced imeandly
end of the pufnqsaivdtlbiﬁr@taucie Y Pivot’ aFnl.ne MaOlid" Ko Fayoehat
- the plunger is located between the pivot pin 336 and the
pivot pin 332. When the pivot arm is in its kickover or
misaligned position, seen in Figure 8B, the exposed end of
20 plunger 500 will apply a force to carrier 344 tending to
rotate it about pivot pin 336 in a counter-clockwise di-
rection. This force will cause the instrument 38 to swing
outward away from the kickover tool until its lower por-
tion is against the wall of the side pdcket mandrel. The
25 spring 520 should be sufficiently powerful to cause this
action even if the side pocket mandrel should be in a hor- U
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 nmentioned 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 1little added expense. Some
such - instruments are very accurate, very sophisticated,
and very costly'.- They may represent' a cost of tens of



fﬁ Fi gure 6B énd 10B. A coil spring 520 is disposed in 10 bore 500 and

' ' ' f screw 504 while its
h Its upper end supported agai nst the |nné55bnd o] :
Igaer endpEears agai nst the head 512 of the plunger. Thus, the spring 520
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er 510 as seen
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with little added, expense.
SopHi sticated, aRHeDELY EdexibleTihy nayer Emeedgnttirangt ﬁ?swﬁﬁch may

ds ofl&ol het Spe Ty g 46 is deS|gned to insta
EQFFEgPeSinstru;tnt Z@ fgeel?pggggggﬁandrel gently to avoid damage
oﬁ

thereto. It may be d ab?Pe h@spr %S dappemsend Qispoisekoviat a5 dowalardlly
cat.chi ng thellﬁnpemﬁmﬁ th§|65@iiﬁwhéﬁﬁhﬁbry3zo, as shown, where it is

secured as by one or more pins such as pin 558. The lower

end of rod 552 is received in the upwardly opening

20 hole 560 of container 554 and is secured therein by suit-
| able means such as weld 562 and/or weld 563.

Rod 8§52 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 Dby the kickover tool. Thus the catcher means will not

o 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 limiting

_35' telescoping movenent 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
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fall free of the running tool. Such neans is shown in the drawing and w ||
now be described. Catcher means 550 is shbwn depending from actua- tor 320
in Figures 6B, 6C, 8B, and 10B. It includes rod 10 neans ggZ gng

cont ai ner nmeans, 554 atta o the |ower end of actuator .3 od nmeans _
552 i s shown t¥NeB %elc‘g g‘PHQIre teRl hds idifkrd Jthsapghshewwellpdski-higy/ -

three rods of $ngl 24;1: eﬁeﬁldmtﬂiiﬂégﬂﬂ vﬁifllr(lf]@ Bherdd J?gg[:ﬁggi:' -erfqglgglt ly)the

fl ble to r ubi i.C n

Straight. Roa Yesy) 88ekay” A RER Al (o FRUreFg mavapela beer, Taste

556 i n actuat oPrg2@at ateasbyn semexred v tdax;agedurhgd asoppinge frredDif RIHS
h 5 h r ecal, e

upvar Sfyp'?peﬁ?ejgf bonfope E8friBbed Bomtne yer1Wlehidadd ard Srisnous,

suit- able neaMakinghaBsextra $xipaddter thel weddswikbd abx@tindieniry diaoit) y

long to place the opgré Uﬂi’@ﬁf@zﬂén@faﬁorﬁ n%re 5§ét§i§9é&edfﬂbﬁt% Qghgw

the | ower end of %hg Ion e nstrument the instrument 1's carrie
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by the ki ckovdP®® tm Fepdasi qﬁaaﬁﬁe wWunning teelrwith w tsuitire
normal oper at i sinlef pumhhgckmcﬂr t Orfe Ofuﬁhiﬁgt{iSon 946S&afl be'doHvdrted he

f th tacle bore 36 of a side
bocket s o1 €6 o R 1 gl kodt By s Ehanan 458 hontRoFhesgon-
which is flaretrel iredugbadr withasaat shé&rablgw pdnt harid)wmiami@rtﬂl?l%
of the '”S”U@é‘i’e&§'%5§2}:?'fh—5@ 8hfe rPdd $ Eiﬁ.g% td %ul %’Teég{;ﬁgﬁgﬁ

to provide an upwardly ng_1 nc Thed annul
| i mptl ng 35 t%?%%%%ﬁ §5mﬁ/@-‘¥rer1t°w@|re§heinﬁ9t r%nt’eilﬂ,t oohorthes6kicksier

dianeter of $He6E $6¢. aPREOKiERbOEr tBah iaf tn@ﬁceaileﬁk:%&%% 36fatdde™

si de pock mandr 30 and will thus sup rt.the. instrunment In an upright

al i gned pg'ts?l tiHh mannetry, £¥Ripingd kB?E’FlPDGF“F?'I i fAtker hpetyatien,

wel | tub- the kickover tool is lowered. The lower end of the collet
420 enters the upper open end of the instrument and when

the downwardly facing shoulder 436 on th_é' ‘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' Sprihg 464. The knob

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

25 inwardly so that their boéses 432 can move downward past
internal flange 444 of the instrument. Upon passing this \_/
internal flange, the collet fingers will spring back to
their normal 'po'si'tion, 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 'instrum’e'né' be fouled in
the receptacle bore 36, an upward pull on the pull:.ng tool

of sufficient force will shear the pin holdinq flange 456

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

Pmem cmemm wramse cm cmmpis cr—— - —_——. - -



‘bng 24, the instrument wll be lifted with it. Thus, the very costly

I nstrunent which ot herwi se nay have been Legt or, at |east, severely
darmaged by dropping free in the 05 well, y- be - retrieved fromthe well
‘With ease and wi thout naking an extra tr|p into the well with a retrieving
tglc:)rl{. The i nstr ®eMa Symwgrdcuntil; é@e&%ﬂﬂntma'atie\lponkknobarﬂw b¥he
e

replaci ng the rigyllet trs i’!téh?péﬂ.éd e&iéa Uy 'ffhﬂ%@ ﬁér%iéﬂniﬂgtﬁm'
346 can be conv;i(r%ed 10 to- 456 onto

tooI |nn
the con- trol SMpPoLE r &8P e '&{g PSFrilF{lPﬁg the celiek
426. This conv@mmlaré\gpbsmtloaedt taehmm kaob @703 ¥ndnchn WEr &ils-
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and actuate rér}dr}a%ﬁg ér%nnetf'ﬁgx%?glg%gﬁlﬁg ge%yg ty %Ef"lteér‘} kf’tﬁ?;l’f'l"%n{:ﬁ
t he ki ckover to&llql@‘ﬁmetwl wikd lenaughenfoxcet e mlthdtra&lzozlmtventoched
upper open end Qgitiet Qrbﬁ@ AdCrihéne t he downwardly facing shoul der
436 on the coll et f|n ers 430 engage upwardly facing shoul der 446 in the
instrument, 20 down/&&x ﬁbﬁeniﬁgeof"ﬁ heopyenience, ar¥het &top blpeker364,

| owering of the wnidH 'EbtiR!"oﬁﬁéﬁ@iséhﬁecgﬂbbﬂheaoin450 éi%ﬂl%f Uféher such
| ower ed whi Eg c%rg)resm ng spri ng é, he knob 470 on the | ower, % a
control rod 450 3% 13 BN 9 ?rpogft‘l’%}llal‘f‘% previdedein the

fingers to ble fci'msm stowrvin cltlyeswramgthep.s sleoen sin Pigare N6 8RyWNandd
past interna

fl ang;a t he -col et |%€€? SI’MEF? ?g?t réyb 5 s[];{%ﬁ’é%a%‘?m&p%% ﬁ%rgggﬂﬁ'

at the same tin&on h32@pbync 4paiwi laf epposg sucH as/cpime 550 secimedait

re\give to 30 S ahiNd Updiurds AROERS! LEoPET ok Nend ol 48 £HELE Bro-

suppor%r the co et f| ngers agal nst 1 nward novenment r re ea |ng
posi tion Re pRY Jﬁ{?tms|%"9ﬁﬂ9¢ui$yalﬁ%i(§d°foslﬂ%sl-ﬂ%?rﬁﬂﬁht formed in

lifting the Kiclegyvaipgeiterwdll ids 1 epss1oeenssfr OSIIM:SSQh?lCSsI 8ebficin
si de pocket 35 ndr el .

d th be f d
recept acl e bore LEs Lﬁ%\a gd. LﬁqA'ongﬁﬂé F}Lﬂerfqlﬁd"‘ijd%% erf eeﬁ'IFQPBP'EE
will shear the pi'zo reridlli iy étl:na@gh'é%xceppoﬁorl anrebativelyl smalll 46Poakdor

allow the flangedrfiftion 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
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 readi’ly toward
the lower end of the slot as the spring 360 unwinds to
rel:.eve 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



nove downward until it conmes to rest upon knob 470. The collet nowis

- supported solely by flange 456 which in gjrn I S supported by knob 470. In
this position, the collet fingers are p% ti oned far bel ow knob 470 and can’
be dis- 05 engaged fromthe instrunent readily by nerely lifting the

ki ckover tool whiich etitelgcirewdsiverwi ididusedt to uprocland cbifet threora'ddtev

nstrument. Fay LR o k&gfugﬁﬁepbg@eimt Baeh 3 N adgd gl e ldl

ot herwi se be provide
or wall, may B&opr dliagkl is ted, itheospringt a§0dwémng>e weungh ih Ter
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act uator,320 §§§%It§ g#% %t%@cgggowié‘ gﬁgt %{# #égwt)b"?ook{&?o“) '
convol ution 584nc‘éhd:lx9<tm hlpck cam méve hdowhwardapnly hefeventomirgin
line with theg ﬁte:‘)g{?gl% oriorstﬂﬁq%tﬁdeof as shown. Wen it becones desirable

to relieve the 0, as when it is desired to_work on the

ki ckover 38ol wit h&Jth‘hbfﬁ%geﬁPmel'?fg kickovern&ool; nis sdddustaatess n4
is nerely forgqgui@uverxl bur&h i g wherél aéei%f i&\ﬁ@aﬁﬁﬂi{ lgaietan;heby

o ock mogo S’%%ﬁié’r%f {anes, it gﬁﬁkﬁﬁét PiNe "RAGEPUFE Sorns 698 TR Ykort
di s- tance as st:.hﬁlurpetro ptie SRl ckoveptoble 3@00@@i;mr§]3ordeﬂcﬁibed hhut%
slot. ~As the { p'ﬂ'e%?\?sgas ko) o t{i‘%&{o Okﬂﬁg%fem{eh% Of%ltngér?%?;te&h

stop bl ock WI| Ve r'e y toward wer “e e sl e Spring
360 unwi nd8 t@hemeie\/.emaas he prefrrred Ry sqme RPSALXR. restore the

detent to oper- 35 gjRiddieX FEb] | 66 iﬁtﬁi’o@iaﬁh 3§ﬂh”55tb&ﬁ(|6éi eﬂav;ﬂ_e do

this, the Blage Yla€ s1da"604%and” Wil “an actuator 606 having a flat =
side 606. The body and actuator are assembled with their
flat surfaces 604 and 608 facing each 'other and are

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

25 tor 606 relative to the body is limitead by engagement of
the upper end of the ‘actuator with the downwardly facing -/
shoulder. 612 formed on the body at the upper terminus of
flat surface 608. Downward movement of the actuator rela-
tive to the body is limited by the pivot arm 614 when it

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

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

35 at the same time applying a force to its pivot pin 624
‘tending to 1ift 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



the point of the screwdriver then engaged in the notch 596 formed in
actuator 320 slightly bel ow wi ndow 366, after whi ch the screwdriver is
used to pry and lift the stop block to its er position seen in the
drawi ng. As the stop block is lifted, the spring 360 will be wound or re-

pocti on 504 1 n ¢ RAEFoAd The Relliakaf, Soth 15 MREvEECEE] 4%h A PR Shion
Thﬁ | oad of spri @@ mm in mlnras nlgheapdod 2B,0dhe Metent ugReriporotated
7o) e | e hof LSR8 o) ) AEZP A8 B

of spring 360. 10 - m o I ckover too | ustrated
Figures [1A throd@RChingherids ¢ Javwerpesth: RPSEHLPRL | yivs (WePeEf cpdgee 626

nuneral 600. 05he efigaigeecr beneathOhes aswhwardlyarcacirdeskoakauer ¢23! p260
previ ously descri

I ncor porated 15 tvﬁ?i;éﬂ#y%&Bﬁeﬁ?@%“ggﬁgdfgﬁﬂgi iﬂe\-/.%n%%?s/%rs?go?f

600 is provi ded wheh bodypdyas0&hbwuni ng Thud,attise ddet@ntaldckst thwe actuator

606 having a flaty sige_6 0 ¢l _act OL 2EE:f Myl gd wi '
flat surfaces 4 %ﬁd%%&"ﬁ . éggﬁgg hé’?‘é&a#giglggfgg?gﬁt?eggggﬁégﬁ%&
for limted | ongiogksadthespigtaty amw S1l4rein . fukl vkickaresposibipshgure 13,
the.actuator,1806 i s fa@y@daubbhea ik St@iefdlpld Wi GRif1 Thbwd¥e Odtpiaifed.

flat surfaces 604 and 608 I n _close

on the body iIs engaged, thus hol ding, the 0
proximty. Upwar ﬁh&xﬁ@%ﬁﬁ oAt HE e‘(gitlda-b%?e?‘br_t%% 3 creledse: LevRE fdayls

is linited by engigetallyfmbunte@pao etheobddye €62 ubyorpivet Pin 637. A
1 8L our f ace- 608 TP %o RETIAE oFSARc 1t s oREB/ (TR SR Bpdht
is limted by th@ipototpimn6814 anderenigagi®s finghrs 640s foximediakovke short
PosLLL0, 25 48, U EOSR S0 S0pr e Chgrg o ottt B Stbuftlr-
up@dly faci ng clockwise to its ex .ended positi_on__shown in Figure 12B.
However, as seen in Figure 11A, the finger 640 engages the
outer end of detent 620 and prevents pivbting of the
release lever by the spring. Thus, the detent holds the
20 release lever in its retracted position while the kickover
- tool 600 remains in the running mode seen in Figures 11A
and 11B. -

" When the kickover tool 600 is actuated to its
kickover position, shown in Figures 12A and 12B, the outer
25 end of detent 620 engages in body recess 630 and also
o forcés 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 movément between its retracted and extended
30 positions, 't'h_is may be accomplished by any suitable means.
' ‘One suitable means for limiting movement of the release
levg'i: 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



shoul der 622 of the body tending to nove it downward while 35 at the sane
time applying a force to its pivot pin 624epending to lift 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 |l A and 11B. As

the actuator 6BOSi&ieByeshawn tin|Bigureoctld; odnayhicdn ith profrudes wekhq

12B, the detenpefdnd %Heotﬂz%lfé}?y‘t@f Q‘né’ciéﬂ:ﬁévéﬁat%& ¥ tpr?éséﬂt§péhn9
622 and upon regchln I ts 626 05

S e Bt ABEHEY ymarany, FadToy, eRouraer 552 mrovidad i tks SpBetos
630 fornmed in ehd.fl a'hisuofrdmtﬁ@@ eyt h@snd;ieastmélmeﬂ'mng lwy floimdt
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rel easabl e as mentlnmdbé’a@quaummaa gmmnlea lpt andl 114pe Qm'bnsemesa
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spring 639, better seen.in |guré ‘1S woun pivot pin

engages fi ngerséﬁe"ﬁorimadihﬁ s%@esaefakemmam;‘% | @Ebénf-eﬂé\d &5 aehdirng
to rotate it couekCtheCkicktvet tooll qﬁmeéwmm in Figure

12B. Howev. as seepn in Figure Il A th flnger ages th out er end
of detent g‘;o and pr erﬁrsieg'iwq r@e%fégﬂ d:vg? o¥yr§4fy. 1n
Thus, the det ebhehalctuator msrahdamﬂxd\es anpitrotrptinacs:emj dispésad ul'xl
whi |l e the kick r ur A
and 11B. Wen ?ﬁg %E%%gvgg- g’lmgggdlsg taéi} {?/%Q°BO§| t |'§ﬂ
shown in Fi gur engagadarit W RIroore csuch as qvnevef G(?é)t m i;'ng@gﬂessiﬁe

body recess 63Qa21d g# SRihR6GCSEANE b BREEa! %mrs 63&%& Ookisn®thgnded; i
position 3{? n?lds it there,- as seen_in Flvgure Shoul d it be des;reg to

posi ti vel reenda e?b‘é%’é pRour 538 Rivak t"’Béi‘-ﬁe@Hel Pdvial (2R ols
and extended 3frepotiot sQria,e i gﬁmebfsmcorrpl i shed by any suitabl e nmeans.

The orienting key 660, as seen in Figure 15, is W/
formed with a relatively thin body 676 having a pair of
' oppositely extending wings 680 at its lower end through
20 which the pivot pin 666 extends, and a pair of smaller
' wings 686 near its upper end for anchoring the spring as-
. sembly 684 which is mounted upon the orienting key by a
spring mounting pin 688 which passes through the coiled
portions 690 of the spring assembly and the transverse
25 hold 692 formed about the wings 686 of the orientmg key.

The spring assembly comprises a mated pair of tors:.onu
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
co:.led 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 orienting key may, if de-
sired, be formed with a sizeable notch or recess 702 and



One suitable neans for limting nmovenent of the release lever is to formit

with a hole therein such as hole 642 and drid liing a transverse hole in the
body for installa- tion of pin 644 which pasSes*through hole 642 of the 35
rel ease lever, thus Ilimting novenent of the release |lever, as clearly

shown in Figures having @ smllprejection %04 psoviding mtswabter natch or

upper end of the reddset Po6 @@ﬁcmnﬂacifiméb|ﬂs'€8&%ﬁP the SENEPRY key
position, shown i F| ure 11 rof rudes | _beyond the

peri phery of the Aty °‘énd°$r‘é£%¥t§ bﬁbF?ﬁB%abM\%r diy facing
shoul der 662 provi ded Aftér sthepsprdmng d&smyeesannabetdeeﬁeiﬁmlw to
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slide in groove: &ngﬂhaed)m enting key 660, as seen in Figure 15, s

ext ondi g wi ngs 680 a0"Hh FBRCRLEREVER, Sus 200 3 ot (FHE ruatide megs as
ext ends, . and a peaeemfisnﬂﬁ.qerem Add oM nkhB, i theupl%e’nﬁmdgf keyaréfrisigin
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' 662 provided by the upper end of the key is ready to en-

gage the orienting sleeve in the side pocket mandrel upon

20 upward movement of the Xkickover tool in the side pocket

mandrel. ' |

Referring now to Figure 14, it is seen that the kick-

over tool body 602 is provided with a longitudinal through

slot 720 which is widened as at 722 providing a downwardly

25 facing shoulder 724. 1In this view, the orienting key and
related parts carried by the actuator 606 can be seen.

A pair of control plates 730 and 731 are mounted onto

a pair of pivotal shafts 733 and 734. Each such shaft, if

desired, may be made of a shoulder screw 736 and a nut

30 738, each such nut having a control plate such as control

plate 730 secured thereto in a suitable manner such as by

silver soldering, brazing, or welding. The plate 730 is

fixed to the nut 738 as shown in Figure 11B so that as the

. actuator moves downward relative to the body during actua-

35 tion, ‘the plates slide along the flat side 608 of the

body. It is readily seen in. Figure 14 that the control

pldtes 730 and 731 are spaced apart a distance less than

the length of the bar 695 secured to the orienting key



means such as brazing, welding, or the like, to a bar 695, each spring
having a free end 696. In assenbling the 30 spring assenbly 684 to the
orienting key, the spring as- senbly is phagged 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 683,
i s then insertePringshe thate the sontrolaplakes cFUBPSbt: e ek égé so
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to 05 thgygorlgﬁéphgkkggs%(l and pin 688 has been inserted in hole 692, the
bar 695 i s depresseWhent ¢hearkickovenh 00lads difitesy vetheh@iden  pocket
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11B, the or entln iIs+in.its extene 03|t|on i, vot n666
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that th dly.f
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Ref erri ng now LgFﬁth e ﬁael é%rou gégg ﬁ&\eﬁ] %‘? ﬂi’é’rdévﬁ%aig@gy gRL-1 s

provided with a longi ddin ot 720 s w dened 722
provi di ng ¥ dohndashoplder 724 provided by the widened portion 722 of

slot 720. When the control plates become. thus unsupportedu

by the body and are free to pivot in a clockwise direction

as seen in Figures 11A and 12B, the plate_s, with their

shafts 731, will pivot and move out of the way of the bar

20 695. At this time, the torsion springs 694 unwind in a

counter-clockwise direction and swing the bar until it

comes to bear against the actuator, as seen in Figure 12A.

In this position, further unwinding of the springs 694

will cause the orienting key to be biased inwardly toward

25 refracted position. Thus, the orienting key remains fully
| operative until the very last moment so that by the t:.mev
the control plates clear shoulder 724 in slot 720 of the
body, the detent shoulder 626 of g_ietent 620 has begun to
engage. recess 630 of the body to positivel_y_. lock the body

30 in its upper position relative to the actuator.

‘A second form of running tool is provided for attach-
ing a well tool, such as an instrument 38, or other well
tool, to a. ki;:_kov_e: tool, such as kickover tool 300 or

_ . 600. Thie second form of _running tool is shown in Figure

35 11B and 12B v__zhe_i:e it is shown ‘attached to the kickover

tool 600 and is indicated éen_erally by' the reference
numerja_‘l 750.



25 facing shoulder 724. In this view, the orienting key and rel ated parts
.carried by the actuator 606 can be seen. A pair of control plates 730 and
731 are nounted onto a pair of pivotal shaf tk;3733 and 734. Each such shaft,
if desired, may be nmade of a shoul der screw 736 and a nut 30 738, each

such, nut havi ng a cont-m:g Pﬁ anéu%‘ﬁs -; 5t 58! d?:lrﬂ-fe%te@ égc%% (}’1 ggte%ﬁgm.

in a suitabl e manner suc ilver so derln razin or we
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effective in hol a%&%%%tar ’E)"%Oii% ?ﬂ'g%’é ed ‘Eﬂ%‘vﬁ‘%ﬁ%ﬁ%’gﬁﬁ el very
near its uppernost po@he opivat aarme 614, tfsa"miam&mrthehplvontra&hn B30 £Sis
t th d f 4 dened
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by the body and #dX¥ ke explainedilateri ockwi se direction as seen in
Figures 11 A asd 12B, tfie pi'@ﬁﬁn%""'t%lt hﬁsd f@aéiﬁlﬁﬁi ty 'éurm\ﬂq @66&6"34’@
pri ngs

out of the way of the bar. 20_ 69 torsion s

unwd ina counPHeVAMRSIN s@eﬁFFéPFf’or‘l’ié’r\H WP@"‘E h&opFigunes 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
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 w.’g:h at least one but preferably a
25 plurality of windows such as window 780 formed in its wall
A\ in which a suitable lock member, such as ball 782, or an
' equivalent lock lug (not shown), is carried for radial
movement between an outer locking position, as seen in
Figure 11B, and an inner released posit:.on, seen in Figure
30 12B. :

A control :od 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 shewn by'the dotted lines, the
| enlargement or knob being held against rotation by a
screwdriver engaged in the slot 789. A spring 790 sur-
rounds the control rod and is supported on upwardly facing



comes to bear against the actuator, as seen in Figure 12A. In this
position, further unw nding of the springgH94 will cause the orienting
key to be biased inwardly toward 25 refracted position. Thus, the
-orienting key remains fully operative until the very last nonment so that by
the tine the cshonddep! #%2 thetheshbodylct6&24hike ditst uigemfende iisodn=- .y

the detent sh t 6
(he bocy 10" polp PSR L 08, Sl et grusierolcse

In its up 05|?|onrelat|veto
the actuator. Ahsecﬁi’lﬁ RGr thQﬁSQ%nFr fg Q%\'—r?% pﬁ%ﬁl HEHaFéﬂ-Yat?‘a‘éhr i s
\tNell tool, SUCG 9&ra olrlttifdle,rTWerﬁ&n crfigaiﬁ%riw,l Iaﬁ@qiaiﬁ&ﬁxglft@va;taerl
ool,. suc ver t.o0o r i s seco 00
ool S a5 e orel eoly 00,8 (R0 con S aeerda o0 9T vy |
ki ckover tool Gma.and is indicated generally by the reference nurreral 750.
The running tool t I ¢Qt 4 F;é%ve ol
600 through use of ;ﬁr&e%wegiggo%%ﬂ?gof é‘% pI vg%'ﬁ%l ﬁgﬂiﬂgh'ﬂ ‘er %?(L)Rby
a pivot pin 754n Thigwrest l&An aBdf &lByd ®heh contyal f ted Bt issadmhits
05 is engageaﬁbﬁ&y éﬁ%ﬁf%a tRe RAcHPdgiesr 7ERe! @ohitFdl Hte@!Rblds

nmovenent of the carrier ative to the gl vot arm pasj tion
shown in FQur &he Bocih Balls 782 jin CheireAvtex E@Fﬁ&ip&/\g’bdﬂﬂ'ﬁ% EheR |
on Lhehki Ckgvf%n e i-.he emeamnt r@i:eisls)l | upder F&fmed htﬂme thel wpwardly 10
with the en ace rm mai nt e_J

axially ali gne&p\ﬁwqa’«? %ﬁ,éf ol . inﬁl?‘fﬂ'%? i#‘m 4Sh%€"5n‘ gﬁgggté'ﬁe
pi vot arm 330, mneans,owoimi tot beadeaurélhddaceamdpaoyﬁdedgdm dhel punngug
as wll be exp Ji€ t %\%’ [ t A
runni ng tool k%l pre*\flllg %Po%ar]f]f% i%s%g%tﬁ?% gﬁ*rlgsa gpggt
Runni ng tob? 73mg stqaramqedtnm hogk: bplighhaye heemmkel qa:s%efesorlnward

carrier and hapov@énertot 7&&%@&%gsiﬁ§t§@ﬂen§pre 764 |s t hr eaded at
its 1ower end for attachment AN
When the kickover tool is actiwa__ted to kickover posi-

tion as seen in Figures 12A and.__lz.B, the cam surface 792

on the pi_vot arm '_614_ foi‘ce_s 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-

strumen_t by _simp_ly lifting the kickover tool after the

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

When .the kickover tool is withdrawn from the side

pocket mandrel, the pivot arm and running tool are re-

_ turned to their initial aligned position, seen in Figures

30 11A and 11B. | | |

. The friction means with which running tool 750 is

rovided 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 Fignre 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

_posit_i__on_t_:_o form a series of louvers._ ~ The louvered strip



20 of tubular body 766 having a bore 768 whose upper end is enlarged as at
770 providing an upwardly facing shoul der 772 and whose |lower end is

enl arged as at 774. Tubular body 766 is forggfd with an external annular
downwardly facing shoul der 778 and with at least one but preferably a 25

pligcality of vmndows such as, wndow 780 forned in-its wall in which a
suitabl e 1 ock ne®9S  (Whichdspgimpilar in streetwrel ot t:h@clcangaqmomember

shown), is carri ad4f cseendial Wna bqts/veeneﬁnpmafc.%rd B&LET tHeS| FhfRing
and ap i nner re e osi tj on,

as seen in Figur 8, seen Fi gure 30
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the con- 35 trol rod at assenb I nes
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the slot 789. Aewy idW E:%)t St'édué@&”éiahﬁiei'oﬁmlr Yh ISt SLHP OFGRALAY
upwardly facing %goul 772 in the body 6 whilée its upper end Is en-
gaged beneath t h&°Q Selow the msr ®P- Thus, .the spring biases
the control. rod upwamﬁen t enar ckuﬁrsing)p%op,orisorbn [ Ij_nFlﬂhléed rad
mai nt ai ns it oUPREr nd | vmth he ca face 792 of,

pi vot arm 61 V\ﬁé’r?"[q‘l‘?@ %ve |ir?s[tt1’@mrel#n #% Bt S€ERe i Ir}eigure

Fi gures 11A and mﬂB,téﬁchxﬁmuterr&H4765 thei frictiomerembex (800 bs1dflénced
knob 788 of the GQRINYY £0§1Qe£ﬁﬁe§g ol iloﬂcﬁﬂ?éeigaﬂgz 1h§&h@e'<{%ﬁg€ér of

position in which they engage t ernal- recess
uphardl y openi ngbdiee” 796 d€ tsemewhat usmalley thanhshe freet EpANnmfhsthe

soon to be deSCFlfbﬁd:tiQﬁﬁ RefNeHedhen (R6L T Confihe0inf @r Boi€!l i ORI the

engagi ng t he. nst t and,suppprt 15 ,i it after t | ock _ bal ave
been rel eased 5 mbeBFents t AT é‘é‘%’%&&@%ﬁ ngg'gumeﬂ? sincd each
o 1ouver is a spring whicn is now flexed, 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 'v}hile the inner edge gq3zp of ea_ch 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 kilograns) 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 1nstrument 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 high modulus of elasticity, and low brittleness. A

‘suitable material would be either MP-35-N Steel or Elgiloy



When t he ki ckover tool is activated to kickover posi tion as seen in

Fi gures 12A and 12B, the cam surface 792 %3 the pivot arm 614 forces the
control rod to its lower 20 position wheraFn'the knob 788 thereon is

di sposed bel ow the |l ock balls 782, thus releasing themfor free inward

novement to resmlr)g latlthkn@h PrHeta! phkeridne nﬁayoo*ad?erﬁaysbeig?ael-w

w thdrawn fro ore_796 e in, stry lifting,the
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€al

tively, are con |ne ne th- opposed upper and | ower &i’ 05 816 in order
to retain the stri pTPn ipstadl the nstrunenfesi Té)fthhesi \RPeket omandrel,

out war dl y beyoaﬂet h@id)&.wﬁﬂ t%)l Oiobhatr r €6'6!C 2eu! F%@at etﬁiéﬂ\/\@hém{»ﬁhﬂﬂnef
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the lower end of the running tool and fully engaged while

the operator rod 785 of the running tool is depressed (as

by actuating the kickover tool to move the pivot arm to

20 its kickover position) When the pivot arm is returned to

' running position, the operator rod will be lifted by the
spring and the knob thereon will move to ‘ball-locking
position to positively lock the running too_l to the in-
strument. ' | _ | -

25 The instrument is lowered into the well carefully on
the tool train until the orienting key of the kickover\
tool is 1located below the orienting sleeve of the side
pocke_t mandrel. The tool train is lifted until the ori-
enting key lodges against the downwardly facing ¢trip

30 _shoulder 'of the orienting sleeve. This stops upward move-

: ment of the tool train after first orienting and then
actuating the kickover tool. The pivot arm at this time

 holds the running tool and 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

 weight of the tool train, including the kickover tool and
running tool plus the instrument, should be sufficient to



friction nmenber when not confined in a bore., ,,Thus the 15 friction ring is
an interference fit, and since each Iouverﬁlz a spring which is now
f] exed, such that it ap- plies a force to the inner wall of bore 796 of the

st ment and dvd "enRUlleBIaRe £20 3l | BRLAY B ghA g IS e
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pocket mandrel 30a and due to the spring action of each of

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 pul'lout force generally exceeds the pullout

force of the running tool by about 50 percent to assure

- 25 that running will not lift the instrument from its fully

engaged position in the side pocket mandrel. If the pull-

out force of the friction member 850 is too great in mag-

'nitﬁde, 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 ixist.run_l_ent 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 -lock recess 50 for engagement of the snap ring 46 of in-
strument 38. | . | _

. If desired, a modified side pocket mandrel may be

- provided in which the lock recess is omitted to provide a

e e e S -y S = ™ — = =




California.) To install the instrument in the side pocket mandrel, the -

ki ckover tool 300 or 600 equi pped with ther&mni ng tool 750 is attached to
a tool string and the instrument 15 38 is then engaged on the running .
tool. For this opera- tion, the bore 796 of the instrument is telescoped |
over the |oversidfleé @ocket rrementacdel without Inecesmgsuchhialse rteémemienr ks Qy
rod 765 of ! henbraniaa Log) siudPockee nhAarl A2 4den! 1R Hikaee 4 00!
to nove the piyot armto 20 its |ckov§r position). Wen the prvot  armis
“returned to ru*ﬁ?né’r?&q’tﬂq}n,a, Yantageadsy mitting ‘¥he | Lpekd ngresse SRPMng
and the knob thheearecéptachee Horeals- ltaskiragueasitiencbatpast t itnel Ysidek

t he. runni t-ogbck?tt Pgnidq,- strunent. 25 - The instrunment is | owered

I I

into the we arerul Iy onet].'h'e tool train until the orienting key of the.

ki ckover tool is |oTheefnigtion hwenbernt whetbercwused tdesappertoakevell

drel. Th t rdiely | Sl i bl 4dhe Qi eni ke k od
Agai nst theedgeme\hf\ér Fuch as. %BE%?F’#%E‘ 0 j_d;'hogtﬁ dr Tirirthg o?%%g%fi %Sfca e,
Thi s stops upwERBnABgetaadnt730,t BE tfey! theipurpose ofr retaindmg ray well
then actualingebbe uck €Re! instRanBhtolssd’ Trila ! PheebkaBIRS! Lidiias

running tool apd the instrunent suspended there romin the chénn

the side pRkethfaRdfsetsFecepta 380Pr1 PERNOTsSAER Pomketd mandrelerio
(1 |t e o Bon vy g di i wceafeape s gmouieln
-;I)-Ihﬁswtmhghit ngtr%ﬁg%hgggﬁ&ﬁ%dnfo%r%%#ﬁéi gnP“?E:“E ﬁB&’Eet_H Hqi’staﬁﬁréﬂb Ris
fully engaged pb§11Yoneqﬁ§§5t thdt r@ﬁchs awey Inég]ai;ihjgsnmnfru%em%?%gg& .
R T G e S e
the wei ghtt®f PeataRie, iovex many s ipgaztdonorand wipullent dicysiesye t For
instrunment frojhébansegdeigoehe! indedtidn Force is about 50 pounds (about

' 23 kilograms), the pullout force will be also about 50
pounds (about 23 kilogfanis) . Whether_ the parts are dry or
well lubricated makes little diff'erénéé. 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 reméVals, say one
hundred or more, the insertion and pullout forces remain

25 virtually unchanged. ' '

'In the case of friction member 850 used to retain the U
instrument 38a in the receptacle 36a of side pocket
mandrel 30a, due to its 'res"ilience, is very effective to
‘centralize the instrument in the receptacle, and, more

30 importantly, to absorb shock and v.ibra'tion_, as well as
providiﬂg‘ excellent grounding contact bétween 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 tool into a well
and install it in a landing- receptacle _' ﬁéihg a running
tool which supports the well tool only by frictional en-
gagement therewith said well tool to be likewise retained



The instrument may al so be provided with a friction nenber of the type just
descri bed on the running tool 750 10 and nﬂi cated by the reference
numeral 800. Such an in- strunment is seen’'in Figure 19 where the
i'nstrunent is seen to be indicated generally by the reference nuneral 38a.
i's instrument ia psaid dhandihg xdceptaclieymmnlyibyi drictibaalddhgdyenent
surtounds the in waRA as g S o eh J | r 3
ret ai ned under t%iel%oppotstgd uppervgen]dflng'\:/’é? F.ggséé’é% L&%e' ?gggt F%\#%ne‘? e’da‘lt
850 engages the MEdddzing upward ser dewnpazd damningeimpicts dsugbclst are

mandrel 30a and dépmioh !fradicdd a8LERN A wePENtebl! ehdUkhhRinG! kol are
| ouvers retajns rﬁg | nstr%%‘n?n 20 place _hy this frictional ehgagenent.
The axial 9P celtedgtras h SIS 40+t R84 ricti on nenmber 850
Shl():,ﬂ d bfe about 50 tlolﬂ'ﬁ Riguncks D?\’ ahhﬂreZZ.éf Os8énk?| Q;]em agdol ﬂoioslhaving
pul | out force gener ex .Lhe pul | out rce o e yunning, t Qo

about 50 percent E?B%z?é&r eggggifﬁat ‘F%W ngf"w Iaﬁott\t‘?fth‘hveeq%st%&jr&%cm
fromits fully emgabed 902 thereon tand anapwardly ropehiglg Ydre B0HAt -its
out force of the LG O;Ls egt _J - JUQE A o

be damaged upon H@?ﬁ?&ﬁﬁmﬁ’?hﬁér%@%ﬂ%g Ellh‘?kf‘gg‘%r grzr’g\:/la%%boecﬁa%vse _fa
excessi ve entfgy lzuversdfrichion membesr Sl2-thhtaxean rérictionally) engrEing

rel eased when thegraSlggd T Wil ddi€doolne o émg B AP aHuider 914
friction nmenber 850 may be ipstalled i n the sq le pocke mandx?jgl 30 which is

pro- vided with 2R Jh&orunning: tepd A8, engagedy with theWPRST B afockhe
50 for engagenenwedfl ttesolnewo)i ag 4hown. N-THd rtumIingStobl €29l rigd.a dpart

oniTred to provi 88 & 'To%) eniile 720 Lapeeable AkG A MRl e Eadceor
receptacl e bdbe 38§ by suisabiskaearsdruch 36n, theonre Fneres3qo. shiden, or
DLl e S50 SRR SRade L5 o 8 Lk S kS
/ ' A landing receptacle 940 having a bore 942 which is
~enlarged as at 944, to provide upwardly facing stop shoul-
der 946, and threaded as at 948, is connected to or into
- 20 the'well flow conductor 925 to form a part thereof. The
' landing receptacle will receive the well tool 900. The
downwardly facing shoulder 950 on the well tool will
engage the upwardly facing stop shoulder 946 therein to
limit downward movement of the well/tool. If desired,
25 weii tool 900 may be provided with  a seal member, such as
| the seal member 960, for sealing with the bore 942 below
th:e' up_wardly facing shoulder 946 ;_Lh 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 j.nto position into the landing recep-
t_aélez 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
endages the upwardly facing shoulder 946 in the
receptacle.




05 pocket mandrel. The friction nmenber, mhether used to support a well
tool, such as instrunent 38, on a runnin &P such as running tool 750,

or for the purpose of retaining a well t such as the instrunment-38a in a,
receptacle, such as 10 the offset receptacle 36 or 36a of side pocket

mandrel 30.or 30a,- ﬁpg el nsQ{'QY He%ﬂd]epﬁig.%ﬂtagfog rzoe&dﬂa{&an(?

insertion force an out or ch are st an-
which are neglﬂ‘{j{%l'ih?nfﬁ'd&ﬁ@d‘ memm i 232i on &he mnﬁnqwoahwm Fayar e

very closely n, %rpméabheegvaboﬁenw @Wﬁdsorxﬁwwuu Oﬂhog¥ﬁh§§ or

F t f th f bout , 50
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difference. The r f 0 hi fr

contact of the Iouslg?tgg%?ié ur1i" te "'Zl un| diguig‘?#‘%ﬁ ﬁggﬁy%%'
cation and naleeptackey e%th@@lwﬂﬁrmr%ﬁdlw@lhmfarcezv t génkly to
repeated. inseqfy e@gé ay h d t ertion
and pul | out for&ceglre #%Dﬁélk‘rit ugﬁ unchan ,pl ﬁﬁtahe@écgée g*ferjlf'{ﬁs |Eon
nenber 850 usddiftedctthe m@nihgtFG%nVi%aPPglt put; deaping shesdnstmive
pocket mandrelmedfia. ik€aivedt $nr €hé! reaeﬁtaeieyetueeioﬁnbn\te forde Ut aneze

the instrunment i he d noy ortant| to_absorb
shock and vi bR} ag Rg Ia"ésndp %‘F?@t&g&' érrg %CSHF&& re=
bet ween t he |rqs1.’n:ed nmeot over¢dme r ¢heptpul Towt Ebecel dﬁ pthé&etinstamdnt3Oa,
thus protecti r n r
dammge. a5 Whidif YE)RRBELY End" il TBY  Ehe | B1Sut [¥dAE Teok Qs
install it in farica#mmgmem at3® peunds) plws n'ghe omeimtcmﬁupper tweltlhe

wel | tool 18nl yedyp frictional en- gagement therewith said -well tool to be

| i kewi se retained .in said |l anding receptacle only by frictional
engagement Actually, if the pullout forces' were equal for both

of the louvered friction members," the pulling tool should
pull out, leaving the instrument in place in its recepta-
cle since the weight of the instrument favors this result.

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

'~ Referring now to. Figures '21A-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 v/
have been replaced by the female connector member seen in
Figures 21a-21 B and indicated generally by the reference
numeral 1100. :

30 The female connector member 1100 is provided with a

' housing 1105 comprising a connector 1110 threadedly at-
tached to the upper 'or ‘sensor portion '111'5 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 tubuiar extension which
extends down to a location near or a little below the

\J



therewith. The well tool may thus be "soft set"” wi thout utilizing upward or
downward jarring inpacts such as are common grfactlce Such a well tool and
running tool are 05 illustrated in Figure 2 whi ch see. In Figure 20,

there is seen a well tool 900 havi | ouvered friction nmeans such as_the
| quvered fricti ontRRAHePNE02 tP&”@gﬂ’%ﬁﬁP@P{lpM?ﬁl Yhighni i) Hereadedly; at-
i t S upper end in tachéedi asea]gaglazla atouthengoiwee! eﬁaoolﬁathagc§11ﬂdei:'0tl\mlsed

friction menber 912 th C goi well tool
900. Downwardly faci ngﬁsl P&re% %M‘J’%hggg nrﬂrﬁ Pﬁ%of’g%}eg 859&?% ?hbﬂ%
upper end of the h&B0 Madlchgdcs enlahged. aEheatuMBﬂg pretiding | an aupweirddfy

a tool string§20ehesRyagheulder 1196 bnibAsGRRUELOLAL? B23nBYaulabI €

nmeans such as the wre’line , or an ectrica I'i ne,
the like (not shown). AR &Aapﬁglf-‘ééenr&mew mWhQCESbﬁremgﬂlzemﬁpsﬁru §nd

enl arged as at 944¢ taeprmaie et o aabiBest qrao&h%d #8ke9481eattical
t hreaded as at 948, g?c Rgﬁt to or into fl ow conductorg&ZS

to forma part thEPB rﬁf’?%?;’éppafgé% qu rg&%l yRstrumeRtr ¢

900. The downwar dbyoﬁgcﬂ.mgdtshsu&ﬂspoﬁéﬂ tn ah€ipsitl ihsutlamtrl menbage 1150¢ as
upwar dl'y faci S h 9 o]

B Lo 2190 4 kB Wit N PR EBRRT hdd {5 20HNREE TREETILe Ol
menber, such as t@pdsshntsekber downwardlys fading \/shwmer b‘b1c%4 ofiorpedons a
the upwardl y faci Basﬁﬂemé?rbgéé 110 g 1Cof e RGR ngifs@“QnsUi%ﬁdiseﬁéﬂ\BQra'l‘iso

pul | out. force prowg é ouvered frictron ne on well tool 900 may
be..for i nst ance, ®88NJIa8842r98 pB§n3§ 8388kj | ograns) and the entire tool

1g, i ncludi ng the Auaacaﬁdt Qﬁéuaadoi-hﬁembh:- 1Q¢0 Waviingeiagbore 91%2shas
of 50 pounds{

. position into hel ’%e’é%%f fl e?ﬁ%&%ﬁfi‘rﬁ} tﬁ%i%té)ﬁ)%%o{}tn%o

Downwar d nove- 35bonen1158 bﬁethel ll':‘ltshl insufla¢oreadqSicacind iitis| uppest engeds

‘6‘2\%3?;‘“""}?;2! %g Bgﬁ Pgsgeﬁgﬂgﬁ Eﬁg ?Ew&?ﬁc‘gﬁ' e! q@@laﬁ&aﬁ%z b€ the prong

~ 1144. The coil sprinq 1140 y:.eldingly supports the prong

1144 and its insulators 1150 and 1160 in their upper posi-

20 tion with the upper end of the prong pressed into firm
contact with its mating socket in the instrument. The
snap ring 1170 limits “upward movement of the prong 1144
when the female connector member is detached from the in-
strument, but when it is cbnnected 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 throﬁgh 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 term.nates at its lower end with an electrical socket
1208 whose purpose will be brought to light later.

35 Plug 1200 may be of any suitable type. A suitable

. type is a glass-ceramic feed through plug available from
_ Kyle 'rechnology of Rosenburg , Oregon.



50 The axial insertion and pullout force required to nove the friction

menber 912 on the running tool 910 may b%ﬁ f or instance, about 30 pounds
(13 to 14 kil ogranms) or about six-tenths t'he insertion and pul l out force,
pro- 05 vided by the friction menber 902 on the well tool ™ Thus, when the .

}Nel | tool 900 is Im?elr |e9llili\HQrt ha e is:qsitcw:id%d tv}lﬁthetrfgmﬁ%r% :H:S:S@r?lné’!d I\
t t a
| Ttted the r iR Bocedieed ael %8 14 4s Previninenan spvagai facing
installed i'n sheuldevplaeke, tBoreul22Ritis oenhangedhandulthraﬁdbﬁ(ﬂat{)eif.w
bstanti al | é}?&' ri r o ul | qu orce
2? tshgnl Ingt rﬁ]r'r%ﬁ%? chtalgg égt ua ‘T‘y thg:J sgﬁqtégh@%ﬁ{: 3#3 ﬁ?s?gpge ’ﬁf?b?rfs
friction Menbdi2 QSO pounds) plus the wei ght of the vvel | 15 tool. Actually,

it the pullout forﬁe%a@ﬁFQH§Erftﬁ&'eb0iﬁ‘t&rsé@€sl%\ﬂﬁ&%ﬁ Bofdi 9322 of
menbers,’' the gul | i t ool -shoul ad'{)ﬂ SFOUt eavrn the instrument in place

inits recept% ec Y nder  haldei threadad Jkenrecaire PAPS rRLNg (.
20 However, 1228.iS'rhﬁfsC<pﬂ‘Wlﬂﬁs hh%ﬁxit%bl%af;ﬁint tast ﬁnhﬁ:;prtmédﬁsl-

Referring nowy 21A wi_l |, ;be hat_a rm.dl | ed f orm of
instrunent is %iﬁv rl ?eF‘k&ircélti IM% anngx o

i nstrunent0 di to B& l&ter Gescribed. nstrurrent 38 previously descrl bed only
in that the coupl egp f e n Ii-;r@ 25

replaced by the ferra% ggrel%tggr fﬁn% fg g'&}‘?l{ ur es% L{ng §£'ore

i ndi cat ed gen%?‘é???lb?qlﬁé reeh e ade Pﬂﬁbr&?ﬁl@mi@ is spated f%medai-

connect or ﬁfoeﬁ’%flﬁ' PERY desoikRaty nauting 100uERER! TP Bt the
ea at - a e (0)
instrument 11BRPEET SEedurettprrtidn, 1180 aF Conaeady 13id,. as

medi at e X% eshiewhor connectlon to cylinder 1119 as shown. 35 The | ower
portion of the conggchahvhay SFWERTy' B18Yba! (1%40 is disposed in smooth
bore 1220 of the cylinder 1119 and carries a suitable

outer seal ring 1242 for sealing with the wall of bore

1220 and'a'suitable inner seal 1245 for sealing with the

20 outer surface of reduced portion 1120 of the connector

1110. The floating piston 1240 is slidable in smooth bore

1220 between its upper position ) (shown) ' limited by its

contact with 'downwardly' facing shoulder 1237, and a lower

position (not shown) limited by its contact with upwardly

25 facing shoulder 1224.

Annular floating piston 1240 is preferably formed of ./
a non-marring material such as, for instance, glass-filled
Teflon, or the lixe, to avoid scoring the smooth inner
wall 1220 of cylinder 1119.

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

35 ‘The extreme’ lower end of cylinder 1119 is formed with
a counter bore as at 1248 to provide a downwardly extend-
1ng or overhanging lip the function of which will be ex-
plained later.



dianeter as at 1120 to provide a tubul ar extension which extends down to a
| ocation near or a little below the upper, ﬁnd of housi ng nenber 1124
which is threadedly at- tached as at 1128 tg he | ower end of the cylinder
.1119. The | ower porfion 1120 of the connector has a bore 1130 which is

enl ar ged as ?t 1134 pl'l?e wonsm:g whended 11037 1fsa@1ri@tﬂ:t1 |x@aufc7e7d3%r/]\hi1(‘dine-
supports coil sp g eetrlc ect.s fromthe uppe
end of the fenal ‘e:bgoﬁ% gt ?“%eﬂgl{@ia tl &hS MPReR© taﬁ"é
the sensor porti Shreadede amsat umas, s defarey staﬁeds ﬂospase.dchmemt to

first insulator Eﬁ@b%wﬁﬂnﬁsWth@‘%gi%m‘ariﬁ?ﬁfé?? £ Frlly d e

near its Iov§,-% end abuts ownwar acing s

result of b 11gWeg; ende qf (xeduced | dispeterppertion BePAgtenfoarme@raBpn

1158. A second i pagdayorexteniting 188phaid nata 1354, 11hRehaatfacidd ¥8P%he
reduced di aneter ﬁgrtlon 1164 te escoped bore 1158 of the fi.rst

i nsul ator 1150 afidlipder,as shayn. %r%%%’é@ggapaeﬁeﬁheppsﬁeﬁnéu Jowsr lips
flange 1152 of tlne-tarw B4 aFe ppovidedi aﬂdlk%cﬁdela#m yaﬁugnewhs tde

d d h
W ththe upper chatsirind i cAphibddh £ Heblth, HembROrieR: Yt mey be
socket in tht0i nexaghdyt 1ikehethmabouveyed] Trilctiions nenkex 850eparevisfusle

prong 1144 when £ha1h¢pBHE ani@" ﬁ?”?f fe dst %Qe%ftfag § i'r&truénent
strunent, but when 1t Is connecte to the strurren
1172 of the i nsuP8RoAns POSILE §15"ac*'é!f a‘-’%‘FﬁP?a‘éﬂ%tl&ﬂEﬁ oE| het I?é-dleomc et

side of snap ringahd?el.An Insdestiedds! ad i ea&gueeadta:ibafmew&f epét€dohs 150
oo Lo b orooE b5k, aBiARsI Y sl AU R R DA
upper end ofl}pl ugembBefst woaddebe plamed otherearouhdt hadc retadned ihl (plece
2t i over encirhn e SR RECeR! aifd1at Hnlr havinl BhHYLIE Tk LRy
up and another 1lip 1looking down, placed between. Two

rings would provide twice the amount of drag. '
The housing member 1124 is formed with a central bore
20 1261 and its upper face is provided with a suitable annu-
lar groove to accommodate a seal ring 1262 for sealing the

threaded connection 1226. _

Bore 1260 of the hous'ing' 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

3 , enlarqed bore 1268 and chamfered as at 1270 as shown to
) receive a suitable retaining r:l.ng such as that shown at
- 1276.

A ring of suitable insulating material, such as ring

30 1275, is placed in bore 1266 and against downwardly facing
shoulder 1277. A sleeve of suitable insulating material,
such as sleeve 1280, has its upper end 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 an internal

annular flange 1284. ' '

" A female conductor member 1285 having a bore 1286 is
disposed within insulating sleeve 1280 and a spider 1288



1208 whose purpose wi |l be brought to light later. 35 Plug 1200 may
be of any suitable type. A suitable typeé’b’ﬁl a gl ass-ceram c feed through
pl ug avail able from Kyl e Technol ogy of Ro burg, Oregon. The cyl i nder
1119 is provided with a snmooth bore 1220 S which is reduced as at 1222

provi di ng an uifvaattachedi ag biothaeadl 1290 tRorthel Agpers eudaogeﬂhanﬂe-

t hreaded at i tpaI@\e6Hn& mbredd a
1124. A Iater(:lllsa:i \ggiﬁrgé‘ltﬁtfe?{seects rgengjclg%ébgge ri‘ﬁ:e%frap 'tjidéé‘%ll | ?15 %%19

and is threaddtP$ VREONG e 18Pdg extending), upwardly) frem si $a§P§t$6w
for fil | i ng thmd ethisl epmng\ecﬂs)reﬁgaijea vint hdéwhwaraly dicpetind Csb&két

I.be The linder _111 | ) OVI W
gﬁgner m)re bfolﬂ %&rﬁgﬁ: xd éﬂ"afs ‘b?f?rt' G5 Ehen fepale HF“‘L&FeI y
bel ow t he dommnaruhq Backeg sIR08 dand]28hezefolkre, utme rpxonly oiueduhcdugh240
ti 1120 of 1 s 1 | n
ngrd: ggosed I n s%ore S&’Sof ?R%aggr?%é i%l%gowlée?;r‘??%lg éﬁg 1.
sui tabl e out emaxs|apertunes 21295 feul fngethmmvenmting tbecborz201286 a
suitabl e | nNelof Ophe 18enale’ cefithicibrlindidl® whtn OthS' sHUJEF Bofe! §d46°

t 1120 of th Ct 110 t | ston S S
o sroot hiBor Selioan s WERAET pbEEOROLR40 oA (Shbhrgoon: ket eupbsined.

contact with dowmwrdé YsIe6ev@01380UiASt] dfed  tRé Ifeémh DECEoRAGiEtb2 'meRbler
shown) Ilmtec# X ﬁ'?nt act with upwardly 25 facing shoul der 1224.
|

Annul ar f1 oat U9 & preferably fornmed of a non-marring materi al
such as, for mstar&m:e gl1286- ofl |thie TEéhale condubtoki member ai®i #edaeedng

L STe1 L Sy ek, "Eevidith o voynratd FASLoR Rhanigls

1220 wher &5 t hd29%t and an internal annular recess 1298 is formed with a
lip at its upper and lower ends for retaining a louvered
contact member 1300 therein as shown. This louvered con-
tact me_mbqi: 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
‘engaged with upwardly facing shoulder 1297 of the female W, |
conductor member. : g

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

30 lower open end of the female conductor member 1285 as will
now be 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 groové in
wvhich is disposed a suitable seal ring such as seal ring
- 1332 for sealing with the inner wall of the housing member



agai nst the upper side of annular floating piston 1240 and apply a downward

force thereto. The purpose of the float- i piston will be later
expl ai ned. 35 The extreme | ower end o cyI inder 1119 is formed with a
counter bore as 248 t r.oVi

exten over hangi ng
lip the functionﬂﬁ vm.EH PEF /1 "ﬁﬂlaEanE "\PlailéP" 1 | g““ﬁ&‘ué'i AR
1124 is slight| yteedateanhuldrarecessr agsits hpperaaddi aoimn':t bﬂﬂsr doh eodyd o

the I'over end of fiasaerad apPby ;&A, 183eR bRAREYRY pElrs 30atkhita Ry,
reduced di arreterrﬁﬁﬁ’éﬁbﬁelmeﬁ'@lﬁorlrﬁ?eﬁ apd 43361 whicterwikly pepmit £[1u1d

1254. When ajg acged sheow Rendvdpasier ias aSmeé‘r@aB&r%Et&%OS%ﬁ'pﬂﬂla%t
| ower |ips 1248 g 12?4 ar.e gngxﬁded and spac d art as s
retaining a Iouv% gwr finidok W therepastcAn HP"?:Gd t}qq'ke t he

:couverted fricti ont rren'bnté giaamw cpatsdg/ rzpbaliaeCfoﬁttﬁhleirﬂgl ftEi ]gb:nﬁrl%nd
or retaining ingtrunen 8a osi.tion,in the rec acl e re o e Si

bocket mandr gl Eate BREERYA B BORERRR o e MR SRS HECA DL 0PB8E #70 O
extended downwarthg spstianding dantectedwhicht itn elgagesriwhien cthied instru-
| aced t her o] t | ac t el ,

an ng one ﬁdp :Jlgg 3066 ndq'g’ﬁstl‘);?%g'e%l %51 I%{okk %f pﬂ%l gg gegﬂbwé%hgngs
Two rings woul d 91§0| Gomadcedim anfenalef thread Ndthouas nghavnbeforl at-
is formed with at&éﬂiﬁé' abq{&@ﬁngl@of”@hekbiouw ﬁ@fflh?oﬁhﬁv'ﬂ%ﬁ’!ﬂd‘

a suitable annu- |ar gro Qve to acconmo atz a seal ring r sealing the
t hreaded connectPbRI1896it8olewernost: PP tAons WhenBeeded.s enl arged as at

126, and is further ewhehgeﬂevtéﬁameﬁéonhecltﬁwemeﬁlmﬁu@to 33 abihied as
(U209 L, SRR R BAGIRAS BN LT SRECTo OB e TR Pl o
t hat shown at 1288itable liquid dielectric such as, for example, silicone
Y _ 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
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 looking up. The pump
‘hose is disconnected . and the pipe plug is reinstalled and
tightene_d to seal the filler port.

The female connector member 1100 may be filled either

35 before or after connecting it to the instrument.
When the instrument is installed in the well and the
female connector member is forced into the receptacle bore
~ of the side pocket mandrel, it is telescoped over the



A ring of suitable insulating material, such as ring 30 1275, is placed in:*
bore 1266 and agai nst downwardly faC|ng€§@%uldgr 1277. - A sl eeve of suitable
insulating material, such as sleeve 1280 as its upper end surrounding
insu- lating ring 1275 and ext ends downwar dl y a consi derabke di stance as
seen in Fi gurupgisndhgecentaét kheretin ldrieh3 T riedits r £8d Cedppbriks thewel/

10,0 o ot iagpna 2o ool St AL IR i

1285 having a bore di_spgse I Ng Sleeve
spi der 1288 movementq:liguid QéeB?CFH‘ﬁé'»adSlzbtsnl@%ﬁb anpeescapest pass f e

mal e conductcthémﬁﬁﬁﬁwaydséaisanlhntﬁérﬁhnﬁ&%'bxﬂ&é&ﬁb&r %E%&%%%u prong
1292 extendi ng up mits.cente pro s .en _
dommmardﬁ% openlngﬁé%c§% %n?23é5§8n ﬁgéSrFEHFF?teénﬁgEt %Feﬁﬁﬁéec
conduct or nertbeic tbelbw sidckitor 26Beawellt HFAwfdY eabdwe piong $héd1dhrmegh
I nsul ated wr. e | r on r re_apertures
1295 for freeﬁlﬂ%%%"rcﬁﬁlsggtgl %éﬁ%ﬁ.ﬁ §§~Fg- %g%dfb\%% ?eﬁ%@"éc%%hdﬁﬁt g?’lem;r?oer
with the snoc ierreaseinbemperaturee theawedd pressnre2aetingnidn theon

b I d.g 2 | uc
he-hous o o i%%%*%?"ﬂﬁ? (s ELEELLAG, BISELR, SANL hfedTIRT kT

as at 129 dﬂabﬂﬁﬁ%ﬁlye%ﬁcpﬁ§s§ﬁ6&lBértES lzgﬁldaﬁéeéﬁQWﬁkﬁmal
annul ar recesﬂuiZBﬁ tBefDiqeﬂdwﬂlbléctrﬂcaéxphﬁdvpﬂerdﬁ&dtBOW%rrﬁ@?édgH

300.th h Thi.s_.| ouver ed
con- Tact meriiby CEHBSRARILS XS | (LOFRIAY n ISR PALincee ol bed 38%and
i ndi cat ed by allow esmlempmaeoal- 18ellntéfpergturel ofiehl mm@@splaug al310
having an enl etk NeadRehdeenin’ gYtalPava1doupue! dintaehng sheudel, 1312

is slidable in bore e conductor '’
f1 oat.i ng 18 u§ as"%%mlﬁlwgﬁr’eeém Produsednpri Anjesked-

It is readily seen that a novel method of installing
a well tool in a well flow conductor is now practlcable,
which method will now be descrlbed.
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 engading said second friction means
of said running tool with said upwardly opening bore of W/
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
toollfrom its frictional engagement in said'upWardly open-
ing bore of said well tool; and withdrawing 'said tool
35 string from said well.

-
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23 nost position with its dowwardly facing shoul der 1312 engaged with
upwardly facing shoul dgr 1297 of the fenmal e_conductor nenber. The floating
pl.ug 1310 extends downwardly al nbost to the 4 @dwer end of the housi ng menber
1124 and cl oses the 30 |ower open end of the fermal e conductor nenber 1285
as\w || now.be expl ained. Retainer ring 1270 supports netallic ring 1320,
as shown, and ring 1320 supports insulating ring 1325 which, in turn,
supports insulating ring 1330 whose upper end 35 abuts the | ower end of

i nsul ating sleeve 1280. Insulating ring 1330 is fornmed with an external
annul ar groove in which is disposed a suitable seal ring such as seal ring
1332 for sealing with the inner wall of the housing nenber 1124,

Further, insulating fMhey f¥yoind odescr ipt honnaha- draividigsaoree I BoRSS- |

at its upper and;l n i i i j S ed _upper. a | ower .one-wa
seal s indi cat edgﬂ';?%\t,\ﬁ{eréegngﬁggehgger%ls} l%g‘g gﬁﬁ%ﬁ‘% %?'&%eﬁvi 4 p%‘r?r%/ '
fluid 05 to fl oWhapP@sepmatenialsiowandr dreangements mf patrtspoasalwedld as
fluid toflow ! ereadsi déedinaPBe Colidedtidton, Miaf! B | H6aQ! Wl ehitD tre
formed with its |ower end face concave to conformto the hem Spherical
upper end of ? hESEPS Lk tec ARRRNAeHi ehaimse Wddenthdapartingsifnem 1the
ment 1000 is i ngirale iirid e wald .inMedilgeating plug is also forned with a

. &b .
femal e thread 1340, f t I ' 0
ul 11 ng. the 11 oat i po i dive &8 lide 87 blf Co-lidkia1A8 gl icRelfnn NEk.
f emal e connect o@&%%é-él(ﬁﬁ?%7%éem%cﬁ T Shovwkish Fi ghave 21A been
it is ready to hpvidd@hut tfirdn Sthd FhEsdntiigbTi®d€tdnl ¢ such as, for
exagpl e, silicone oil. For the filling operation, the pipe plug 1228 is re-
noved and a hose froma suitable hand punp is attached in its place. The
femal e connector nenber is placed in an 20 inverted position and the liquid
dielectric is punped into the cylinder 1119. As the liquid dielectric
entess the



' LT | spl aced whi ch escapes past the one-way seals 1335 and .
l ﬂm@ﬂm‘wmﬁ tice is thus filled, the floating piston and the floating
u DCs ed to 25 their extreme positions shown in Figures 20A-20B ,:

(if they have, by chance, been noved th% from. As the device becones
filled wth the liquid dielectric, such &quid wi Il begin to escape past \u/
the one-way seals. Punping is continued unti’l air bubbles no | onger escape
past the 30 one-ggarmeal s. The instrunent is then placed in a hori-

zontal positionwth the filler hole | ooking up. The punp hose is

di sconnected and the pipe plug is reinstalled and tightened to seal the
filler port. The 1emal e c@nnestide npodicst 1iaddre) bfor i |dezdieihgerams
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Should the liquid dielectric _expapnd, .as, due to an increase’i.n tenpperature,
the floating pi stFFSHEIAT peOfi fgéggt P ionaBy chntstiak i Jengkgpginal \o’
tenperature of t erkeywaygddikeschannell in dfhechaadts of védidir madh rodes, _
by neen. ¢ nar SLRGE AL R st l-io s e WBREELSY |1\
conduct or 1§ now.gf &aid xeceptanienbors el anlptation neat s thebeupper -
end of said side pocket mandrel, the inward side of
said channel being open to said main bore, the upper
end of said receptacle bore being accessible through
said channel by tools lowered into said side pocket
20 mandrel through the well tubing; and an electrical
contact assembly sealingly engaged in and closing the
lower end of said receptacle bore and having an
insulated conductor rod  extending therethrough, the
lower end of said insulated conductor rod being .
25 connectable to an electrical conductor extending to N/
the surface, and the upper end of said conductor rod
extending into said receptacle bore and prmiiding an
electrical contact engageable by an electrical contact
of an instrument lowered through the well tubing and
30 installed in said body with its lower end received in
said receptacle bore and its major portion housed in
said channel above said receptacle bore, leavi:ng said
main bore unobstructed; said instrument including: an
electrically powered instrument member for monitoring
35 at least one parameter, such as well pressure, well




Thi s met hod of |nstaII|ngaweII tool in a well f|OW2W

|'andi ng receptacl e therein conprises the steps of pr ov m
‘having an upwardly opéning bore at its upper end and ha m"i ion

ffeans thereon bel aw sai d upper end, and giqtool string in- cl ud|
running tool having second friction neans 25 thereon; fri ct| onal |y
en{g{agi ng said second friction fmeans of said running tool -with said upwardly
openi ng bore of sai demperature; |amethsy dike, t Gaidst inatrument szembar |

tool supported ther ‘?@hh t 0g Saj shvidiled T EPYeEAsHUChidinbER! | | tifditdbr | I $br
friction means on well t oI L[ICtIOI’laH en- Srﬁ%’%a ges in said l.andi r}_g
receptacl e and said F"?BB Y s eR9aging ofR, pEEFEPEAC e MANE TPFf i ng
said tool string tométadngage s@idl sdnsnduhentcti membeans themsir r uandng

t ool fromlts frlctl g ai Hpg/vardly open- ing bore of said
wel | tool; and wi t I r%%\lfmrgggga%qa%é l?l’l ng.fromsaid well. The

f oregoi ng description and draw ngs of the inven- tion are explanatory only
and vari.ous changes in sizes, shapes, materials, and arrangenments of parts,
as well as certain details of construction, may be nade within the 5 scope
of the appended clains wthout departing fromthe true spirit of the
invention. Reference is nmade to our co-pending application Nos. 8820762. 6,
8820763.4 and 8820764. 2 which have been di vided out fromthe
present application. =~ CLAIM: 1. A side pocket nmandrel for
receiving an electrically powered instrunent for. nonitoring a 5
paraneter such as pressure, tenperature, or the |ike, at a downhole

| ocation in a well, conprising: an elongate body having a main bore
t heret hr ough . and : : :



n said body laterally 10 offset from and extending

nmeans at its EFﬂﬂr end for connection to a string of well tubing; a

t He
channel

in the wal] of said re, ned with and extending upmardly
fromthe upper°%nHL55&°weroFr’E§aQ)éJ Efqmﬁ%ﬁtgbﬁ eBEATing ABAR UPme ™

i

xt erl or

in bore, the Iower end of/gnid receptacl e bore opening to

said body; an internal | ongi t udi nal keyway-1ike

upper end of sstandine erIc&tnmﬂdrcﬁdntaé\e inwvahe siclenfesdi dfcbaaaelre-
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accessible thro Sard annel by tools |owered into said side pocket 20
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tubular connector housing; electrical conductor means con-

necting said female conductor member to said electricallygud

powered instrument member; a floating plug in said bore of
said female conductor member initially positioned at the
lower open end thereof; a non-conducting 1liquid in the
bore of said female conductor member above said floating
plug; whereby when said instrument is installed in said
receptacle bore, said upstanding contact upon entering
said bore of said female conductor member will force said
non-conducting liquid to flow downward around said float-
ing plug and said upstanding contact and will flush away
well fluids and debris from the conductor members being
mated to assure good electrical contact therebetween.

S%Qréeiﬁe%fai @ @1 Qﬂ?
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3. The side pocket mandrel of claim 1, wherein said .

receptacle bore is provided with a drain port opening into
said main bore adjacent the location where said electrical
contact assembly closes the lower end of said receptacle
bore, said receptacle bore being otherwise imperforate
intermediate its ends.

r 4, The side pocket mandrel of claim 1, 2, or 3,
including: orienting means in said body above the upper

¥



. on the |lower end of said |nstrunent for engaging sai

‘el ectrical contact in the |ower end of said re- cept gmmm 'mwﬂ“”“‘
The apparatus of clarm 1, wherein sqép el ectri- cal receptatl e®nela
r.conprises: a tubular connector hous-¥ing connected to the |ower end of sai d
i nstrunent nenmber _and_havi ng an open | ower end tel escopabl e over said up-
standi ng eIeE??|€§ISébﬁtﬁb?“ﬂﬁbnfgélGriﬁétinﬁeﬁtkhéhﬂﬁﬁfl§°9® installed in
sai d recept ageBabove @b said Sh&RnPUCKRS aaméreéceataemalSosenductor menber
in sai d housing having a bore opening downwardly for receiving said
upstandi ng contact to effect an electrical connection therew th; means
insul ating said fenal 8 wehtiudeviceefber ihsoaliatdloa5ihulul ar connect or
housi ®g; ele neglyct o a o] ' A nduct or .
rorbes Ut o sar e epEepRAEH b e TEREROGBonBRELHP] BBLE. FEURRERERACEI O 1
sai d bore ofhéﬁiﬂgfénﬁPéecgﬁﬁHBGOﬁ wehbeto|hﬁtfahcyiposlnyanqaaedthe | ower

open end theﬁgoéala aemice@dyeéungahaquéﬂllae%hee29n296818§ sgid female
conduct or aboye | oati ng wher eby “when said nstrunent is

s
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edges extending beneath said upper and lower lips to
be retaihgd thereby, said friction means having a
plurality!of integral louver members extending between
said upper and lower edges and being tilted such that

20 the louver edges nearest said body will engage said
body and the outer edges of said louver members will
frlctlonally engage the inner wall of said receptacle
to retainlsaid well device therein.

o/

25 6. A well device as claimed in claim 5, in
comblnatlon with a running tool, comprising: a body
having means on its upper end for attachment to a tool
string, an external downwardly facing shoulder |
intermediate“its ends, and an external annular recess

30 spaced'below,said-downwardly facing shoulder, said
annular recess providing upper and lower lips; and a
louvered friction member disposed in said annular
recess witb its upper and lower edges retained beneath
said upper and. lower lips, said friction member béing :

35 of springy material and being formed with integral -

' iouver members extending between its upper and lower

edges, each such louver member being tilted so that



—éﬁa—ar‘gara‘aﬁaﬁﬁé‘ for orlentlng a kickover tool relative to said channel -
mxmﬁ““‘ﬂ“ﬁee bore. 5. A wel | device for installationin a5
‘mﬁ flow conductor sai d receptacle having a bore having a,:

wal 1€t d bd fFlctlonaIIy engaged by sald wel | device, said well device

i ncludi ng: a body having first nmean$2t=-its upper end to be engaged by a \w/
running tool and second neans at its lower end 10 for frictionally

engagi ng the borg,aaldy ol +paid E%@ﬁéx?%al%%ﬁbiéi? ét?cé%&q% 'ﬁ%ﬁ?sahﬂc{:ﬁ@' ng.
external annul ar recess nmeans orne e exterior o d wel T'devi ce,
sai d recess nearRPRRSIFSIEAgeuppeFetre IJ&/\EPQPgﬁébl%mﬂbu@bﬁedlm¢%t i on
Imeans pgsmon?daan 1of sa;e‘.dl Owéek1 Qiéﬁcer age?asmé\dlw Rad bg b'f:&fr gnd

ower edges ex ea a ower p e retaine
t hereby, said ff#?ﬁ 3ﬁ§gﬁ§v#$éf IF¥§e § ?¢1§§§haFnF855€?nnenbers
ext endi ng5bet weereiray d Lipyitedaby émg&qenmﬂgeefaaahdweimngtarﬁtlydfautﬂngt hat 20
the | ouver edgessiRaiet ondkdifofiaisldereRIBIGRARE P B 3Ada! NPl or

I | y"'engage t

edges of said | oUVEr renber 3 Wi I ona e I nner wall of
sai d recept acl e deviag,ai #heai ﬁri\%tiOM| eagegereny,. of said @ouvered A wel |

device as clai Mgt P mdmBer! 8f CHARY ri%tnh‘i %65'1 a o i BaiHOOkell

conprising: a body having neans on its UE for attachpent to a tool

string, an exterqmc%lomﬂdgfe?ﬁﬂ rdhah, d@?i‘iﬂh’f Sinddis wellstedls, and
aR er; ernab agnub@cr lezzethanOthe fﬁmaheéﬁgagméhﬂ@mr@aﬁlay &ﬁm ng
shoul der, said a i nd, a

| ouvered fricti odr;é%rr%%‘d'ou%%%éao %#ﬂétggqeg&% ‘ﬁ?g'g %%%Ef?c\ﬁg?’ﬁc? suhpper and
| oner edges retaﬁamﬂjﬂsdﬁedﬂangpnﬂmqgnn" and lower lips, said friction W/

menber bei ng 35 of springy nmaterial and being forned with integral

| ouver nenbers extendi ng_bet upper .and l.ower edges, each such
| ouver menber befng t||tédW§£§tﬂ§che dd “claimed in claih ¢ wherein

15 said well device is an instrument for sensing at least -

one parameter, such as pressure, temperature, or the
. like, in a well. o '

8. Apparatus as claimed in claim 1, wherein said
20 electrical receptacle  means includes: a tubular
connector. housing connected to the lower end of said
instrument and having an open lower end telescopable
over said upstanding electrical contact when said
instrument member is installed in said reCeétacle bore

25 of said side pocket mandrel; a female conductor member ~/
in said tubular connector housing having a bore
'openlng - downwardly for receiving said upstandzng
‘contact to effect an electrical connection ' therewith;
means insulating said female conductor member from
30 said tubular connector housing; electrical conductor
mean§_ connecting'said female conductor member to said
electrically powered -instrument  member; a ffloétiﬁg
plug . in said bore of .said female conductor member
initially positioned at -the lower end thereof; an
35 annular floating piston slidably' and sealingly



-62- one edge thereof is engageable w th said body—and—the—opposite—edge
therefore is engageable with the inner wall of said the
l'gwer end of said body is inserted therein, the exth“H '"qmrlml\rim tion 5
being limted by engagenent of said down y facisfg s ersors said

body,wi th the upper end of said well deV|ce the frlctlonal engagenent
of said louvered friction nenber of said running tool wth said well

devi ce being greaterdmedhmvm:g:httubhlaﬁl ﬁbfﬁf&dtdroﬁbuQQn? abdvd Lg§§ than

the frictional engagemaibk Of ¢ ice louvered -Triction nenber
with said receptacle in said m%ﬁ&ﬂ ow co t of3N97  surrounding | gaddce as

clainmed in claimb5, wherein 15 said well device is an instrunment for
sensing at | east one paraneter, such as pressure, tenperature, or the
like., in awell. 8. Apparatus as clained in claim1, wherein said 20
electrical receptacle neans includes: a tubular connector housing

connected .to the lower end of said instrunent and havi ng an open | ower end
tel escopabl e over said wupstanding electrical contact when said
instrument nmenber is installed in said receptacle bore 25 of said side
pocket nmandrel; a fenmale conductor nmenmber in said tubular connector
housi ng haV|ng a bore opening downwardly for receiving said
upstandi ng contact to effect an electrical connection therew th; neans
insulating said female conductor nmenmber from 30 sai d tubul ar
connector housing; electrical conductor neans connecting said female
conductor nenber to said electrically powered. instrunment nenber; a
flQating plug. in said bore of said fenal e conductor menber initially
positioned at the lower end thereof; an 35 annul ar floating

pi ston slidably and sealingly '

N



. * disposed in said tubul ar connector housing above said

r\ L= LAY A4
' | or . menber and surrounding said C LM S*
I Mﬁﬂmuﬁ i El ductor neans; |ateral passage neans through the wall of .

ect or housing connuniggglng fluid pressure to the upper
side of said floating piston fromexte r of said tubular, connect\g¥

housing; and shouldefca J ealisaddt 581 fled bbbl 2L £ODD agé%ggwﬁéms"m“ng

upwar d novene ting_ piston to posi t ow said | atera
passage neans;thiRuEbyEhheralhiqf i said ukiehitlancomreator gews thel ectric

therein filli r@arﬁmlﬁﬁgﬁ bet e pddssur e S8 defd Ogppas eia@ épdsshd

n said receptacle pore, and its electrica

floating pist ed
receptacl e rrea“'!r}ls"?fs”i%l%’s% dé’b%re%’érﬂ"% REneRHY EORELRE, said floating

pl ug wig | corra:drmer@tsdr aicmsmgﬂ amtﬁikﬁimngeﬁqmémé ﬁ:mdsémth@lbuﬂéwmward
novement 15 of the i,nstrume ﬁé}ﬂg e to d floa will force

I
said liquid ch?ﬁ%ﬁﬁ??%FtQPQ§%ﬂ9 ardih §%?ﬁe??% {$ngg%¥%g and said
upst andi ng corflaatingl pistametd caveposition békownsaidinkatemal will flush

away wel | fl u%%ﬁl ik As; vak?éQéttksﬁere Ugd P4 {W@Pﬁmﬁegé’ hav?ﬁé n?Omat ed

to assure goo cont act et ween, “and wher éby sai ating
pi ston will trk#92ﬁ4eﬁlﬁkﬁ%tﬂH%bt%eﬁﬁl%afﬁﬂ¥h%MIhhec%hﬁ@%¥obehﬂagmng to

permt 1gpid |igigl ﬂ@é@pﬁ dpmg) Qﬁdpésrﬁ&unésélbg §@séow¢| ispressure

entering through 25 actln op the upper

teral g e means
surface of sai %qﬁﬁﬁ?qu?niﬁ YRTTREY ?5%{I %gpFE?oﬁI% REie@busl y
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carries intern Seal ~ reans ally
sealing - said upstandlng contact and further downward movement

15 of the instrument relative to said floating plug will .

force said liquid dielectric to flow downward around ~
said floating plug and said upstanding contact and out
the lower end of the instrument and will flush away
well fluids and debris from the conductor members

20 being mated to assure good electrical contact
therebetween, and whereby said floating piston will
thereafter be slidable in said tubular connector
housing to permit said liquid dielectric to be

pressurized by said well pressure entering through

25 said lateral passage means and acting on the upper L

surface of said floating piston while said floating
piston continuously separates said well fluids from
said liquid dielectric.

30 9. Apparatus as claimed in claim 8, wherein said
tubular connector housing carries internal one-way
seal means near its lower end for initially sealing
about said floating plug but later sealing about said
upstanding contact when said instrument is properly

35 positioned in said receptacle bore, said one-way seal
means permitting said liquid dielectric to flow
downward around said floating plug and said upstanding

!



‘about said floating plug but |ater sealing about Saia~G5§TEﬁﬁﬁ7HI1ﬁﬁﬂH%¥
when said instrunent is properly 35 posi tioned |g"mlnw bore,.
- ,said one-way seal neams permtting said liquid diele "n' aﬂiﬂ ward
around said floating plug and said upstandi ng 6S cont&ctiduri *

tqgﬁscoping of said tubular connector aggging t her eover, said one way seal
s preventing the flow of fluids up\ y therepast 5 10.

Apparatus as cl aidpad 18 S MRS SR Sconducl ol E

fowmdwthan|MeHﬁ?ummr ; |mUn mmwud
nmovenment of sai diusind rfd‘lqﬂWQro |%asl mrxa-a-rayt mhmaqﬁngqamtlm 11.

Apparatus as cl aljgetidy a3y Onad Wwirdl P dieddbagdherein said femal e
conductor nmenber is formed with an internal .annular recess near its | ower

end and a | ouvered contact nenber is disposed in said recess 15 to
assure gaod el e@o. cal c@pEntathed weerclinkd ﬁrl‘mcﬂa:ﬁm@ptvﬂfeﬂ%’:‘mméaﬁld
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as shown in the wwaydianyfawimy stiowgisder for limiting downward
movement of said floating plug to its initial
lowermost position. '

10
11. | Apparatus as claimed in any one of claims 8
to 10, wherein said female conductor member is formed
with an internal annular recess near its lower end and
a louvered contact member is disposed in said recess

15 to assure good electrical contact between said female
conductor member and said upstanding contact.

12, Apparatus as claimed in claim 1 of claim 5§
and substantially as hereinbefore described with

20 reference to and as shown in the accompanying
drawings.




