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2170246 ARPARATUS FOR MONI TORI NG A PARAMETER I N A WELL -2- [ DESCRI PTI QV|
This invention relates to well tools and nore'parti- cularly to apparatus Qﬁg}
for monitoring one or, noré paraneter (such as”bressure, tenperature, or the
like) in awell. 5 - It has been comon practice for nmany rs.to ’ '
record downhol e pressures, tenperatures, and other pararretersZi I246

t hrough use of instrunments |lowered fromthe surface on wire |ine,

electric .cable, or simlar neans. The instrunents were powered by

cl ockworks, or by electrical 10 energy either supplied by a battery carried
in themor transmtted to themfromthe surface. Data gathered in this
manner were recorded on a chart, stored in a nenory bank after being
processedily a m croprocessor, or in cases where the instrunent was
powered by electricity 15 transnitted to it fromthe surface, data sensed
by the instrument were converted to electrical signals which were
transmtted via the electrical cable to suitable equi pnment at the surface
whi ch processed the signals and di spl ayed these data in real tinme and/or
stored the resultant data 20 for subsequent printout. It is known to
install instru- nents in wells for recording or gathering data over a
peri od of several hours or several days during which tinme other tools may
be lowered into the well, the instrunent being later retrieved with a
retrieval tool. It is known 25 to use a special side pocket mandrel in
which to install instruments for such purposes. The side pocket mandrel is
connegtable in the well tubing string to forma part thereof, has a nmain
bore therethrough aligned with the tubing bore, has a receptacle bore
laterally offset from30 the nmain bore and extendi ng-al ongsi de thereof,
the recep- tacle bore having an upstanding electrical contact or prong in
its lower end connected through an insul ated plug
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to an insul ated conductor (wite) extending fromthe plug -3- to suitable

e ment at the surface. The .instrunent in this case is |lowered'into

t Il :on a wire line and kickover tool and instalied in the receptacle.
bor after which the wire line and ki ckover tool are retrieved from5 t he
well. “Wien the instrunent is installeg<4n the side pocket mandrel, an

el ectrical socket inits |ower end tel escopes down over the upstanding

el ectrical contact in the receptacle bore to establish electrical contact
so that the instrunment nmay receive electrical energy trans- 10 mtted
thereto fromthe surface and so that the instrunment may send suitable

el ectrical signals to the surface for maessing, di spl ay, printout.,. and/or
storage in a nenory bank. Exa£§, pocket mandrels, downhd] &

el ectrical 15mr§1q%f§n%1&ﬁ Ve d oed,svze_andt&umsl R 4R PH-40lnd in
t he prloruﬁ %pts | i sted bel ow_ Patents of the United States Re.24, 403

3,059, 216 1 TN @PParaERy £g8 MORLTHTiRGoORE X M SFATARELED 700
3,727, 68351103:, &7 i sure 1 Cempétrattuirtd, HiP thed, Uike)50h a e/, 684

3, 874, 445 563 Re. 25,292 3.00 3,729, 699 3 876, 00
3 108 Soa 2. odF her b&fs2ofman pRagficd tor BafSovanrs € Matent
2, 679 9030WI)31,02&2 PeEssurRg36ténBeraBus®d, 082d otheso Iimn@:elﬁs 6iA9, 904

3 741, 303°13 SHF R ude b dfgerulshty, JoReteir oy cn dareay

3,958, 639n wigel, bénep, %he@%lc Fable g1or §imglazoemeansggs By -
4,224, 986G n&tIhherrs wrd9BowdZed ?ny78§1§<912wor13s996r3?b3( e o391 30\_,
. 2,942,671 3,439, 626 eés gy% 203 271,902 48, 341

3, 401032 gnergy ol sher szep@?e Y 2 Rptrany 2°96§’~8§7 lnst 6T =3

3, 802, 503 rankii¥tedb4to 4hend, £8dm 2 thed, shikfaces, 58a8d 8 gathed@d 4948
4,033,409, , 4,335 827 2: §9%e 5 aeaol0% Whare 3 804:428 1n % Wb

’ ’ bank after being processed by a microprocessor, or in

cases where the instrument was powered by electricity
15 transmitted to it. from the surface, data sensed by the
instrument were converted to electrical signals which were
transmitted via the electrical cable to suitable equipment
at the surface which processed the signals and displayed
these data in real time and/or stored the resultant data
20 for subsequent printout. It is known to install instru-
ments in wells for recording or gathering data over a -
period of several hours or several days during which time e
other tools may be lowered into the well, the instrument
being later retrieved with a retrieval tool. It is known
25 to use a special side pocket mandrel in which to install
instruments for such purposes. The side pocket mandrel is
connectable in the well tubing string to form a part
thereof, has a main bore therethrough aligned with the
tubing bore, has a receptacle bore  laterally offset from
30 the main bore and extending alongside thereof, the recep-
tacle bore having an upstanding electrical contact or
prong in its lower end connected through an insulated plug
to an insulated conductor (wire) extending from the plug



35 3,014,533
3,022, 829
3, 641, 479

4,035,011 4,375,237 - 4-

3,827,489 4,039,026 4,416,330 3,040,814
+ 4,051,895 4,440,222 3,054,456 3,666, 01
3,828,853 4,066,128 4,442,893 4,452,305 5 Patents of Canada f
1001065 U.S. Patent Re. 29,870 which issued._
al . on Decenber 26, 1978 and the original t hereof, U S Patent 3, 827, 490
whi ch issued to Howard H 10 Moore, Jr., et al. on August 6, 1974,

di scl ose an or |ﬁqte._iﬂgb1¥pecsn_&ee}mcl@¢ fRadeel-ddaieCh iBh€ongsder:ednt in

—-

3,610,336 3,807,499
3,627,042

3,827,490

typical. It has_the ysual i N P2y ffset pt acl e bar.e al ongsi de.
thereof,. a beI‘I'ﬁr aﬁgvs The * gceef)’t aﬁltg Bét% %?ggi cﬁrhg spétre f% anc
operation of akKdadaresr tool, amdd arstidlbed ehfi rdpes| eavepbbole bbe‘ebeiﬂ‘c,e:

[or T ENCL00, Sutd BONEE L0k Wil ER8CRUcka e SREEPARE! SebdiBuall Sron
di scl oses @ orthentvagle ypéThﬁert%cR-@tStmmnéil ihi énsitad led om eﬁh?ng?lde

sl eeve 20 bel owddiee¢ eaRRiAEE fah OélSE&EGaQ ki Skpyer J.trpoh.téndléwé{-' Rend
shoul der above the belly for act uat i n%\ﬁzuc ki ckover t ool Pat ent

4,294,313 whi cE9LaSRIPESD BYR OEST Sthife RS BH BT o%?C‘iglcéééfon&%a dsks
an orienting twie 2retetapiekebopindi®| dsaablignichleberia@® contact so

h drel of .p 3,827, 49 h 360-d
[ p shoul der S TRE By 8RBt FRGOR BumAWF 1be RMER8Ver T

U S. Patentl®, 38i3;&RY wiexdto sEuen tbeRebeftcs. agd Hpgg;m tdte dlnstgrumame
8, 1982, di sclq§g§ d Q.Cahﬁt L tL g e uct
wi t hdlt | ongi tu- “di %a hs%r"]l[}ctur ﬁngf?ég a%l ré?‘egq.[ tlﬁé:d 8t oép\}//é)t ﬁgtgg% b g
differential prresagssing, edidplabur ﬂrl@tmrl aFd/ ox het_orage in a memory
bank. .
Examples of side pocket mandrels, downhole electrical

- 15 connectors, kickover tools, and running tools are found in

20
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the prior patents listed below. .

Patents of the United States

Re.24,403
Re.28,588

' Re.29,870

Re.25,292

2,664,162

2,679,903
2,679,904
2,824,525
2,828,698
2,914,078
2,923,357

2,962,097

02,964,110

2,994,335
3,014,533

3,059,210

3,059,700

3,105,509
3,268,006
3,277,838
3,282,348
3,311,509
3,353,607

3,353,608

3,378,811

3,398,392
2,942,671
2,948,341

3,439,626

3,491,326

3,561,528
3,581,818
3,603,393

3,610,336

3,713,483
3,727,683
3,727,684
3,729,699
3,732,928
3,736,548
3,741,299

3,741,303

3,752,231
3,753,206
3,788,397
3,796,259
3,799,259
3,802,503

3,807,428

3,807,498
3,807,499

3,837,398
3,867,983
3,874,445

3,876,001

3,889,748

3,891,032

3,899,025
3,939,705
3,958,633
3,965,879
3,994,339

4,002,203
4,030,543

4,031,954
4,033,409
4,034,806
4,035,011

4,103,740
4,105,279
4,106,563
4,106,564
4,135,576
4,146,091

. 4,169,505

4,197,909
4,201,265
4,224,986
4,239,082
4,271,902

14,294,313

4,325,431
4,333,527
4,368,780
4,375,237



mai n body portion being formed essentially froma solid 35 bl ock of steeI“‘
U.S. Pagent 4,416,330 which issued to David T. Merritt, et al. on Novenber
: di scl oses a side pocket mandrel structured very nuch |ike that of
P t 4,333,527, but wherein the upper body section of 5 t he
mandrel Thas a main bore and a | ongi tudinyal keyway-1ike channel formed in
the wall of the main bore, -this channel being aligned with the receptacle
bore and provi di ng space thereabove for the operation of a kickover tool.

U S. Patgnn2248440, 233 e¢2mhioaz i ss\eat, 499 W l4 jomv 42610 Rujdie), 330 April 3,

1984, di sgl S rien i ty, si de t mandrel.s ving i V.
orienti nggs?@@vég g %% &? 3, g‘:ﬂﬁ%@% Ogéueega 2§2dP
dotin, eB,ab4 Gt56Febr3ua6r636 242 1976,82B53 S. LdteH 1 28 1054 ,247@2;/81;3: 4 ssued
to Bernard J.P. dotin, et al. on 15 August 8, 1978, theI
bei ng a divi sion of the f or mer patent di scl ose side pock N rels of t he
non- Ori eBetentisyof €angdsaving a main bore, an offset recep- tacle bore, a
belly above thggqgg?ptaclelmwya@yOV|d|ng space for operation of a kickover
tool, and an ugbtan g el ectrical cont act in the of f set
recept acl e SengBaEaBFe BS- a 2Pat87y whdehi dapusdcke® JiPva%ii¢ oring
Itﬂstrurrennob:ir&t abtreq | it tAE, reﬁetﬁe’lfénﬂ)diorﬁ | titfwl Qlﬁd tthhecadt,rrq)ma'iptdl n

e receptacle in e an el tica n or endi ng
o the sUEPREBotm L P afaREnss B A0 AT Hick F o Somtq TRF Dt o of
the pllgg- Moorenndat.qr €t felt. pomt Aogustr 6, ed9G4 ,t [dd soldseuremtomieht-hat
portion catr n ckel d | | ug-
connect i o%élgj (;ets'p%ub%{ﬁ\e Sé%gceépuse dﬁ?g {" ius:%l ose(ftan%%elﬁ%@ Oﬁfﬁ{éa)? b
3, 059, 210It30ha@s 3khe31vsus13g8a 92 bores91aB2@ f e 1 rageptacteg, woe
3,735, 54921880 3dE53 cRB oY, S aPabentyd 958vE3NUI ofedaptiRthd O pvEs A

Brltch et al 76, discl oses a side gocket
providing space for operation of a kickover tool, and an

15 orienting sleeve above the belly for orienting a kickover
tool with respect to the receptacle bore.
U.S. Patent 3,827,490 which 1ssued_'to Harold E,
McGowen, Jr. on August 6, 1974, discloses an orienting
type side pocket mandrel which has an orienting sleeve
20 below the receptacle for orienting a kickover tool and a
trip shoulder above the belly for actuating such kickover
tool.
U.S. Patent 4,294,313 which issued to Harry E. o
Schwegman on October 13, 1981, discloses an orienting type
25 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
type kickover tool. '
U.S. Patent 4,333,527 which issued to Robert S.
30 Higgins, et al. on June 8, 1982, discloses a side pocket
mandrel of the orienting type constructed without longitd-
dinal structural welds and made sturdy to withstand high
differential pressures in either burst or collapse, the
main body portion being formed essentially from a solid
35 block of steel.
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mandrel having a lateral port in its offset receptacle bore connected to
the lower end of a hydraulic control line extending fromthe surface.
Pat.ent 4, 224,986, whjeh 1ssued to Robert H Rothbert on Septenber 30,°
di scl oses a side pocket 5 device having a pair of hydraulic control )
connected to a pair of lateral ports in its ebffset receptacle bore. U S
Pat ent 4, 325,431, which issued to Neil H Akkerman on April 20, 1982,

di scl oses a side pocket mandrel haV|n a lateral port in its offset
receptacl e 10 bore cBrBect Batesta Wydddul330 cothidl |issued) stopaPawid T.

3, 3|53 ?08 \((\hl ﬁﬁetﬁi?éﬁl tex Fcflﬁd bn Be@b@mt gé\rl\mﬁn‘q@rs% é@@tzlotségclésgidén
early type kickover too ua in_response its tri
engaglng-g,domnﬁﬁfg?g 9% EFHE UhfiEn Yﬁﬁykﬁgf%h pi gﬁolt¢?$tgﬁ¥lé‘ﬁrn
theocwel Ib"t ubi ngPateht R5G3, 542,72,94bn3ﬂ3wh‘eh-letilml |t~sl?e1egpperl-lafd@y EsedehurgodEn
on Cctober o8 ot t he.90- e .
wherein its plvégé ﬁgéﬁéét r%nﬁé ¥§5ﬁe§880§i}Pgﬁlggdggggng&éﬁgallke
posi ti on wher ei ghann@d éprwads iouthher walfl tdfe hiekoybn booé, athis channel
substantially %?gﬁﬁrﬁﬁ hBESy TRk EHeW?é%@'&:ScﬂCBo?QOEBﬂr ?ﬁgdﬁﬂékggace

mandrel s and ap g st alghter ax1 al es to valves an
they are instal FearaaBovenboEdthnepeayatios. opagekickoBsey, $981.which issued

tSOhJohn H. kYOEker 2?u9|9 Sepieaher 42t444d,92;;§z Iﬁg&rbn ”H.@E(ﬁ'@mtooxw;i%lhﬁm Ht
chwegman er .t oo en | iC e piv
armis rel egga ’ffh'bﬁk&f‘ i ﬁth"g 'sajr?%%ed ddﬁ"ﬁ]tq FFF“&?Pﬁdr%‘WFf F&ﬁw
t he si de pocketpoahdtehanat81sPhaemng4;ﬁ53p?éa omﬁenhlngss&éeVesJohn H.

YonkeéF 30 on August fent Z%%;B%g% r?OBWIP‘VﬁﬂEQ% gﬁsr éé‘leBF&_ggg el :Pool

of Schwegman (U.S. P Gpra) € orienting
desi gned for noGéotépendebl @l opermt iRgbrudry 4t erlt97%,,87@nd01 U . 8hi cﬁartgsldied

to WiliamB." 4 105,279 which issued to Bernard J.P. Glotin, et al. on
15 August 8, 1978, the latter patent being a division of the

former patent, disclose side pocket mandrels of the non-
orienting type each having a main bore, an offset recep-
tacle bore, a .belly above the receptacle bore providing
space for operation of-a kickover tool, and an upstanding
20 electrical contact in the offset receptacle bore
engageable by a mating electrical socket on a monitoring
insﬁrument installed in the receptacle bore, the elec~
: trical contact in the receptacle bore béing connected via
s : an electrical conductor extending to the surface. These.
| 25 patents disclose in detail the mating parts of the plug-in
connector (that portion carried on the instrument and that
portion carried on the side pocket mandrel)
Additional prior art plug-in connections for subsur-
face wuse are disclosed in U.S.  Patents 3,059,210;
30 3,378,811; 3,398,392; 3,491,326; 3,641,479; 3,729,699;
3,736,548; and 3,753,206. .
U.S. Patent 3,958,633 which issued to James A.
Britch, et al. on May 25, 1976, discloses a side pocket
mandrel having a lateral port in its offset receptacle



35 Goode on April 8, 1975, discloses. an orienting type . -7- kickover

t ool which when oriented and actuated hinges internediate its ends and
gZnts lower portion toward to a position above the offset receptacle .

Sigle pocket mandrel. 5 U.S. Patent 4,051,895 which issued to

” Embree on COctober 4, 1977, and-g-S. Patent 4,031, 954 which issued

to Gerald P. Hebert on June 28, 1977, both cover sllght | nprovenents over

t he ki ckover tool of Goode (U.S. Patent 3,876,001, supra). 10 u. S

Pat ent 4bg66, Z8Mhnegtiath tosstlesl lowerDaaridl df Merkydiaabidardartycls, 1|983f

di scl oses Ole R [ Y rovenment over the kickover tool o

Goode (U %ﬁnéaggg¥ﬁ§lhg Eﬁ%@ %gﬁ %a thplnprovenent enabl i ng the ki.ckover

tool to be actUabed B?téhﬁagﬁnéz ﬁtverwhlﬂ'ltlmmied)rl’cmﬁt Mee'lte but

wi t hout eneaabegtthﬂ, CQ@iJ@meéi‘()?@' tyfg gp) n&f@?&éé@f et® ehd of
its o |ené ., A further |nprovenent ates to.a ¢ ten whi ch hel ps
to mafnta ﬁvgﬁﬁ PYRBFerR (RFHY i pf |?¥dﬁ?§£¥Fgﬁ8§t§6§|ﬂFBﬁSaFF@PQQFeﬂas been

actuated te auphlﬁoeft&aﬂerﬁm ports UnfltBabQW%e% éé%e égW%'%Brbsfued to
Tonmmy C. Foust Ap clo n r egr.ee type

ki ckover t ool $Ch % t?@%y %?%;i§i%unih¥§b ng§ | Bar %

~Patent 23ABkermen mhchprmisaed EBBQ%IIdasbmbsEE Dal | isdde opowahenber 29,
1960, di shfags) ($hffduse ﬂt&éfggot@v'm 3ee0loftede) 0ARA 2 10 |

t ool f Is rele | e upon shearin 061 can be
used +0r E@??a?ﬁnﬁﬁﬁﬁﬁﬁgt@rathﬁFﬁglésePQPkeni dAnesan be arranged to shear

the pin for rgl saseateatresn@asesotso 3¢hidPWBE £ 08 GB\A@%BO' Jata'é'e%% <
i npacts. U.S_ Patent i ssued to_Inre |I. da, . on

0 h
July 12, 3@7§°V8?§€Fo§es§gs unﬁFﬁ PSGF RBvEAG LY €HPFeF1F8PV€ﬁg§@Pﬂg a wel |
t ool , thewhbbheusmsdﬁyaﬂﬂdrmm response to its trip key engaging a

downwardly facing shoulder when the kickover tool lifted
15 bin the well tubing.
U.S. Patent '4,294,313, which issued to Harry E.
Schwegman on October 13, 1981, discloses a kickover tool
of the 90~-degree type wherein its piﬁot arm pivots from an
aligned position to a misaligned position wherein it
20 extends outward of the kickover tool at substantially
90~degrees thus making possible much shorter side pocket
mandrels and applying straightef axial forces to valves
and the like as they are installed and removed thereby. .
U.S. Patent 3,837,398, which issued to John H. Yonker
25 on September 24, 1974 is an improvement over the Schwegman
kickover tool tU.S. Patent 4,294,313, supra) in which the
pivot arm is releasably locked in its misaligned position
until withdrawn from the side pocket mandrel.
U.S. Patent 4;103,740, which.issued to John H. Yonker
30 on August 1, 1978 is a further improvement over the
kickover tool of Schwegman (U.S. Patent 4,294,313, supra)
in which the orienting key is designed for more dependable
operation. ' _
U.S. Patent 3,876,001, which issued to William B.
35 Goode on April 8, 1975, discloses an orienting type



bi ased to a position wherein the collet fingers are sup- 35 ported

against inward novenent to, thus, naintain engagenment- with the well

toel, the collet being novable to rel easi ng position upon application "

sufficient pulling force to the running tool to overcone the spring |oag

and nove the collet to a 5 position whetein the collet fingers are

not supported and nay nove to rel easing position. The present invention is

an i nprovenent over the known prior art and overcones many of the

short conmi ngs ad<dioen teelewbhchndhen npeiartedibirad opctidatadt thimges .

nmodern, nore sqpitednabisth PESUERde, adddsWehysCoskl M owed GRIHEEE toward

I nstruments. A(;Ccordi ng to a first qé}oect of the inventi'eon her e %s gr vi ded
e Lt e F B

a ki ckover: t ool™9 & R%sjtfeﬂ?r} RPE S &h TTIREeT at1gt e

pocket 15 meemthredl., conprising: an el ongate b’ody having a flat side and
means at it upper eudsf %daé‘éﬁéclﬂ”wi §9§?‘w59§h Yy & RN Embree
actuator hdaving a flat ‘side and ah orfenfing Key near 1ts upper en ; neans
connecti ng sai ®h&RLoker actiftor ansydi+fer Bagerrp 4,031 ;B htwlvkch issued

| ongi tudi nal slidli 8g-gRaePENtHeldrit tHR1 lubledtzgs) 0eP7 1 AChBEnc ARl NeTigRe
pi vot arm pivotally nounted near the | ower end of _said body, said pivol arm
having a free JRMRIOVERENES HVehnEhe RYCkQRPH FRALY °5n@°@|‘£esa€tb-5m ViR teRtn
bei ng operati ved Y8 700K eshpyd)h, said 25 actuator to cause said pivot
armto pivqt.in res et elatiye I JLPg venment, bet ween sai d_bpdy_and
said actuatdr; a tog'f'rbz'ar r?%#elb voga?gé’ggﬁri n&"&ﬁ%dﬁf“ﬁ%e teéja‘éjn Bt
sai d,bpi vot ar mMensaitst r oheatahyry at&hi 1P 8&i ddastlaeses tad kdickovedy bodh
in 3 8 Tifilcrposh! LA MARdhR dobaP! S Nk flicdded! 18B3d Q¥ oS8 d
body and in a second Boleon erein sard tool carrier 1Ts in"a msaligned
posi tion; and r@l-$asaBp&ertans Hifsitdlel gupseli nthe ailmpzovenest tenabling

the kickover tool to be actuated by engaging a conven-

15 tional orienting sleeve but without engaging the conven-
tional tripping shoulder at the upper end of its orienting
slot., A further improvement relates to a detent which
helps to maintain the kickover tool in its misaligned
position after it has been actuated to such position.

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

o 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
30 upward or downward jarring impacts.
U.S. Patent 4,035,011 which issued to Imre I. Gazda,
et al. on July 12, 1977, discloses a running tool having a
collet for ‘engaging a well tool, the collet being spring
biased to a position wherein the collet fingers are sup-
35 pofted 'against inward movement  to, thus, maintain



~said body with said pivot armin said second position, 35 sai d |.ocking
means Dbeing automatically unl'ocked responsive to said kickover tool being
wi thgfawh from said mandrel . - 9 - According to a second aspect of the :
pres&/i'nvention there is provided a kickover tool for i.nstalling a device
in an Of fset receptacle of a side_pogket. mandrel, conprising: an el ongate
body having a 5 flat sige nd neans at its upper. end for attachnent
to a tool stringPI9aReRFBRgYLE aégﬁaﬁﬁﬁlh§9pﬁg &he goldigde b&i®%n orienting
key nﬁar }ts up:lﬁevasnd;ltmdaaeselaemﬁgcp'gagtlaahdul@@@yaw iﬁ.&it&o&ptcﬁt or
together for relatipve.sliding,lLongitudin movenent with their at 10

si des facing eaﬁﬂkgfﬁé??kapﬁg%éPga ﬁfﬁfv%PaFP§ ﬁ&ﬁ&ﬁ&?rﬁ%ﬁltmk | ower-, end
of said body, severpemetthenshaingglaafir eedomose ehe awliletertcerad, gg d
nner efd bel NOpRBLE abhYEhYr 69" 8AECHE 963 pdelidtile a € WAL P! VOt
armto pivot be?meen al i gned and m saligned .g -~ positions - I'n response
to rel ati ve noveR@nPapel@Bentsarglpagynan®osditdorot uator, said pivot arm
having a cam surfacerher ppdsenti §aveh®eoAUtigr a@Ndmptdivibnfet® Y dacadei ng

| ocated on the oputer |ower corner of said pivot armwhen said pivot armis
in said 20 KRe¥€n| PRARE BbSi #PEnOVELLOBr Sc BARYe O fHithst ANQF tCAHingE on
the free outer gsgdooiagaddtheyevidbmangdaiid moRle @aifda®l &gy dsy Bt t h

means op,its lower end for attachment of .a running tool and an openi ng
throught® he uppBPasha” oFSES; BOPBSF SaSPrear ARESEAT nid & 5 SS%rti on
of said runni ngandofiehtigatet éndtamdeatgage sai d cam surface at all tines;

means el easabl e | at g0k BgasAldrBChUlos ! aspRld RANCHOURJdh SRl TiTst
position and in said second position; and releasabl e means positively
| ocki ng sai d acth@rerieopsarddeddy Sackoveryitoplsfios dinddaldring € in said

second positionge$@td in an offset receptacle of a side pocket
15 mandrel, comprising: an elongate body having a flat

side and means at its upper'eﬂd for attachment to a
tool string; an elongate actuator having a flat side
and an orienting key near its upper end; means
connecting said body, and actuator together for _

20 relative longitudinal sliding movement with their flat
sides facing each other; a bivot arm'pivotally mounted
near the lower end of said'body, said pivot arm having
a free outer end an an inner end, said inner end of
said pivot arm being operatively connected with said

25 ' actuator to cause said pivot arm to pivot in response

 to relative sliding movement between said body'and
said actuator; a tool carrier pivotally carried on
said‘free outer end of said pivot arm; means
releasably latching said actuator to said body both in

30 a first position wherein said tool carrier is aligned
with said body and in a second position wherein said
tool carrier iS in a misaligned position; and
releasable means positively locking said actuator to
said body with said pivot arm in said second position, .

35 said locking means being automatically unlocked
responsive to said kickover tool being withdrawn from
said mandrel.



| ocki-ng nmeans being automatically unl ocked responsive to withdrawi ng said
ki ckover tool fromsaid mandrel. According to-a third aspect of the prgsg
i nvention there is provided a kickover tool for 35 installing a d
in an of fset receptacle of a side pocket mandrel, conprising: an el onga
body having a flat side and neans at iits ugper end for attachnment to -
10 - a tool string; an elongate_actuator having a flat side and an
orienting key near its upperCRFRRRFretns cB3RreRdi A§PeGEdoboleaREeEaNE
?ctu?tor togetheg foFiﬁwéﬁ&iamhsﬁéﬁﬁrmslpﬂg%i&danalkﬂEKeﬂFFttBblhfbgeir

err] 5 sides facing each other: a pivot a Lvotal | unt near,
the | ower.end of sm(fQﬁﬁéhfiﬂﬁcfp %%{c3fﬁ?h%9iﬁgE%gFrEECSH¥8E98n8%aﬁ &nde
i nner endy_sai d i nnerparkk heanamd Dpky at onpt s tngneahedldbngaakedbadyuatoingoa
cause sai d pigot arm [ b i gpe n Lsaljign 1

posi tions ir|$ésponse§ %ﬁr%ﬁ% i%%yﬁﬁg%ﬁ%nggbgFgegﬁgégi%hgoggragatgﬁFﬁent to
actuator, said pivot artadhsHglng cadh selenadate oaabuabari hevingeaofiet ende

sai d cam surface bei nghd ogatedi Hwih¢ gy§eﬁegpmggscgﬁ?§£ ghaSajdaRkvot arm
when said pivot armis inits 15 nlsallgngd5503| lon;, a tool carrier
|

pivotal ly carried on 95 ebnd32}d P Bf 2R B2 pF VBELURRPL shPaethsr for

carrier bei Ing fornmed méldt IPaNs] Ming S1oNYEE u@Dflal OhodbhagBNROthokhair flat
runni ng t oo

d an opgeni ng.t hrough the er end,of said tool cacrier.
through whi cH G 20 S A9 TaGHSe 2GR PTERRT ng PABPE ASTREERESLAY BRYRSSES
said camsurface at aldatities;lomansend| efissdi§ badghi sgidapdvatt aamohatdng
said Qody both in a fdraleoniilon.phesel fnaldohao! 5688 LfhelSchl BLifged
position and in a second posiiron wherein sard ?Qor 3 carrier rsrn a
m sal i gned position;_QPRF#%A%%%EbE@nmgah%dp@@i§¢Wé|yCFbéangFQaCduactaaﬂdr
to said body with saighpiwoirRl e ipieet sk RP$5HhEANandYsal igned

15 positions in response to relative movement between

said body and said actuator, said pivot arm having a
cam surface formed on its free outer end, said cam
surface being located on the outer lower corner of
said pivot arm when said pivot arm is in said
20 misaligned position; a tool carrier pivotélly-carried
on the free outer end of said'pivot arm, said tool .
carrier being formed with means on its lower end for
attachment of a runniné.tool and an opening through
Y - the upper end of said tool carrier through which a
| 25 portion of said running tool may extend and engage
said cam surface at all times; means releasable
latching said actuator to said body both in said first
position and in said second position; and releasable
means positively locking said actuator to said body
30  with said pivot arm is in said second position, said
locking means being automatically unlocked responsive
to withdrawing said kickover tool from said mandrel.
According to a third aspect of the present
invention there is provided a kickover tool for
35 '-installiﬁg a deviée in an offset receptacle of a side
pocket mandrel, comprising: an eiongate body having a
flat side and ﬁeans at its upper end for attachment to



%

| ocki ng neans bei ng autonatically unl ocked responsive to withdraw ng said

ki ckoygr tool from said mandrel ;. 30 in conbination with a running tool
- conpiy g: tubul ar housi ng nmeans. havi ng neans on its upper end for N
atta&Jﬁ: t to said tool carrier nmeans of said kickover tool; tubular collet
means carried by said housing, saidcallet neans having a pIurallty of
dependent 35 fin rs each an external boss providing, an

upwar dl y faC|ﬁbt§ﬁﬂul ingyy Qﬂuéhﬁ?ﬁﬁ%ﬁl?ﬁ?%?ﬁ%f H%%hﬂ%rﬂl§lFﬁth§e

shoul der on aamﬂIad(nﬁ*enﬁnng(kgyumear ‘bperapper redd pagsang t hrough said
housi ng and saj d co qgg b ongl t udi pal | glative thereto
bet ween upper a&’ c%%ér p05|§|on e %%ﬁ%r e %go sg ““8?a¥6? rod bei ng
i n contact vmtﬂek&ﬂx?&iSlldanxﬁﬂ@ﬂ#ﬁ@iEﬂ@ﬁ mewdmkmtkUVEh tbehrpf arm
and mavabl e t harghy; fﬁwdﬂcmpn Vﬁ%ﬁvepemo?wegai@g p8lLArag the

fingers of said collet neans expanded when said operfa 'S I n one of
its upper and NeRferthfosicviementhdt $2idiPRA%ai SR idnPEYSLf BFm1baving

novement to ref radebydd 4l an eézeaﬁmgrp@;saw@glahmnéal gn@pgeahgr r
is in the other of |ts:ﬁfper and | t? gOSItIOHS and neans for b|a5|ng
f-7t

sai d oper at or YRFF AW SHPHES a I R UREOF ohiRr CRBERL PBAS. 15
The present klplkm/teraﬁnootlo @ivde heewean t A1 Mpped ahnd hosabwghkdri ng at

| east 190e P ARLE Al 3 SOl fol 068t oM 1 8 ML Lol DepapRRLA! uS

|nclu&'ng a si‘de pocke avi n gHE R Fougn
recept acl e boﬁ@kﬁfbﬂﬁYfanﬁnsamﬂrﬁ#?ﬂiﬁﬁé:aﬁdl@Oplvot exmehdvmggahon95|de

t hereof, and acanpwztf%@aéo&@a/wn%@ £ n@uﬁép Lhs W@Egdo% ﬁ.he mai @
bore allgned wi th and extendi ng upwar di é?% rom-t
t

recept aci e bor¥uiRgs KA slpﬁﬂ':%t?%ﬂ%p PHECH k?ﬁﬁévépfﬂeél °§nd for
protectively housi ngivt 2hrm when NS4 idiNPDéobaytROikt snl @wer end portion

,telesﬁgplnglymlsallgned position; a tool carrier pivotally carried
on the free outer end of said pivot arm, said tool
carrier being formed with means on its lower end for
attachment of a running tool and an opening through
the upper end of said tool carrier through which a

20 - portion of said running tocl may extend and engage
said cam surface at all times; means releasably
latching said actuator to said body both in a first

- position wherein said tool carrier is in aligned
position and in a second position wherein said tool B

25 carrier is in a misaligned position; and releasable
means positively locking said actuator to said body
with said pivot arm in said second position, said
locking means being au;ométically unlocked responsive
to withdrawing said kickover tool from said mandrel;

30 in combination with a running tool comprising: tubular
housing means'havihg means on its upper end for
attachment to said tool carrier means of said kickover
tool; tubular collet means carried by said housing,
said collet means having a plurality of dependent

35 fingers, each having an external boss providing an
upwardly facing'shohlder for engaging an internal
downwardly facing shoulder on a well tool; an elongate



e . .

engaged in the receptacle bore, the receptacle being provided with an
el ectrical feed-through member in the |lower -end of the receptacle boggs
having its internal end engageable by an el ectrical socket or cont ac. 30
the lower end of an instrument and having its external end electricalty-
connected via an electrical conductor {wle)-to a source of electrical

energy and suitabl eo%gl{iaq:rgerntro%t ﬁa{%ei%tc?"e%%ﬁfd Sgér@@sj_r@&g%%&]r Lgh

menber which fornms a part of the's rel . the mating
el ectrical socket meHdffits MeANSacsbImERaPke skanabhed inatkuneetabiee

i mproved items. A prgfedidd deiwledf Jdgpdeovaia tnsked NSd $1€50 @s POdive Nayh g

- 1la - a flat side with connection neamiﬁﬁ Its upper end and a pivof _arm
pi vot al Iy_nount ed n&X Ofe S PRETR 1HerkSt PSR AWM ERAYi FHtR F2 1€
side and opeérativel yan isiatflacec @hectiell Kickdweebotyo W pivdbcarmfand 5
sides facing each o [ g t or V] connect i on [ | [ en
with the pivot arm g“g)%taﬁé‘te ﬁé’%ﬁ%ﬁ}dﬁ ned{l?arrré)d\)%rre'ﬁ Q%% (%'?:esag%? u%§ $Q¥‘§ af?ge
to the body causes tfioe piolgting rhlteo Hingrr Hed fesmidl ¢ghbelt anearst expanded
positions, the actughQl, Gl idb AL | E5H 119 40 one cr(}:(ei/tgelgé %E%H@per
end for engaging the orienting sleeve in the side pocket nman Br" 18 Cause
actuation of the ki diewesr Rasditioansiand t1Rl §a8N9 a5 d rbimaergnéelrt o

extended pogigti on. T diietfOMRY el ad tfedd vl Hekb i the Pe ABLRAQNDSSL £06n
positively locking the 15 | ki ckover ool jn actuate ition, this

d po
| ocki ng mechani sm b&EET SRR SHATE T ive 1 the ?(?%%v%f 1631 UBRFhg
wi thdrawn fromthe sinde Jposketpawidials ; tand medmxskfow rasing ngajést prior
to the pivot armbeing returned to its initial_ aligned position..The 20
i ckover ool 15 pr SHEIGTIN (% ot Taed ol b8 he PR2bet UBre AT frdR
with a running tool pestiddieed 4o the outer end of the pivot arm the running
tool havingig

The present kickover tool can be used with
apparatus for monitoring at least one parameter at a
downhole location in a well, the apparatus including a
side pocket mandrel having a main bore therethrough, a
receptacle bore offset from the main bore and
20 extending alongside thereof, and a longitudinal

keyway~-like channel in the Wwall of the main bore
aligned with and extending upwardly from the upper end
of the receptacle bore to provide space for operéting
a kickover tool and for protectively housing an
25 instrument having its lower end portion telescopingly
.engaged in the receptacle bore, the receptacle being
provided with an electrical feed-through member in the
- lower end of the receptacle bore having its internal.
end engageable by an electrical socket or contact on
30 . the lower end of an instrument and having its external
end electrically connected via an electrical conductor
(wire) to a source of electrical energy and suitabie
equipment at the earth's surface. The féed—through

- member which forms a part of the side pocket mandrel
35 and the mating electrical socket mechanism attachable
to-a suitable instrument are improved items. A

preferred form of kickover tool includes a body having



spring-bi ased operator rod having its upper end bearing against the cam
surface on the pivot arm the 25 - running tool having a body and a
coII;qg arried thereby, the collet having fingers with bosses thereon for :
enga a an instrunent for supporting the same, the operator rod having an
enl argerrent t hereon for supporti ng ttha <ol l et fingers against novenment to
30 reIeaS|n 05|t1 n mheh Lvot armis in its aligned positjon,

t he operat or ¥ bt & 5°?%$%§§?ﬂgmﬁ5§FtF5anﬁ P8§86n§8°t5“rhe

pi vot arm bei nga n_:mm tarmexp bneleall ppsmo inhe§onehat thieelewear gadent no

| onger support s, | 1 e Ln |

however , 'suppor4%&?##&3%%3%#ﬂ%€%§r Eﬁslﬁg % El%elgga ggﬁgg gé%%éﬁgaﬁnthe
i nst r ument uporflitahd ¥ ke bed b@lh@elbﬂﬂﬁdwa#he#h?hé ifAstr unent \pas

- 11b -5 been ingifdd eghding h@aéRCSE’E@E' ecRer ScQEaEB? ﬁh@‘inBOCket mandr el .
The invention wll be described now exanple only w th partlcul ar

ref erence tC)trﬁ??ﬁe°t1°na%%oh%%n&?ﬂ@rdFaaﬁH§§h thg PAROYr avPn§S: thiagure 1
is a schemati calong Pradiroal nggaexﬁeubswsfaeﬁepeetuaaoef ralérlivehde RGemRANS

talled th f t . t t ) :
et T e e PR P B0 UL REELS, i PRESBUESah LITRALH R O1
for processing;edtended gosi@BonapdtBE, atabanotogatbgingcansbirtivnding
| ongi t ugy nal S%%#‘HEQrVi€¥’®$§ “gnénESPGBBgs ?néoihénﬁkﬁ' i an '“ a wel |

and show ng a nom toring Ins g osition therern;
Figure 3 is a cleveectnithol sideweakeh aabﬁge h&ol Fﬁ@ss-sc&uamme 2B;-

Figure 4 is a fd@%??é“l@f&’ké@é‘ﬂ'ﬁé‘@l ngb §66Li eRal p‘i’vS\ﬁ’ shawiggnt he v/
el ectrical connection_between the_instrugent and theé receptacle;
aligned to extended position. The kickover tool is
provided with a mechanism for positively locking the
15 kickover tool in actuated position, this locking
mechanism being releasable responsive to the kicko&er
tool being withdrawn from the side pockét mandrel,
this unlocking occurring just prior to the pivot arm
being returned to its initial aligned position. The
20 kickover tool is provided with a cam surface formed on
its pivot arm and with a running tool attached to the
outer end of the pivot arm, the running tool having a
spring-biased operator rod having-its upper end
bearing against the cam surface on the pivot arm, the ::
25 running tool having a body and a collet carried
thereby, the collet having fingers with bosses thereon
for engaging an instrument for supporting the same,
the operator rod having an enlargement thereon for
~supporting the collet fingers against movement to
30 "releasing position when the pivot arm is in its
aligned position, the operator rod being movable to
releasing position in response to the pivot arm being
moved to extended position so that the enlargement no
longer supports the collet fingers, the cdllet fingers
35 still, however, supporting the instrument, the collet
being disengageable from the instrument upon the

kickover tool being lifted after the instrument has
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20 - ) Figure 5 is a cross-sectional view taken along line 5-5 of

Fi gure 4; -12- Figures 6A, 6B, and 6C, taken together, constitute a AX
| ongi tudinal view, partly in section and partly in ele- vation show ng 3t
ki ckover tool and running tool - of [err] jpvention as they would appear <=

while lowering an instru- 5 nent into-a |- Figure 7 is a cross-sectional

view taken along |ipRef -ihs¥alfliddiriy e HdiEHS S AWk SR £ t @kensigget her,
constitute a frag- nent %Irﬁiy | ongi t.udi nal sectional view of the kickover tool

10 and runni ng t oolPo&& ea 6B, and 6C in misaligned ki ckover

position supporting the imhet rimvertion avild eseldesch Spddos pegi vapns £ _
Figure 9:is a cross-secti,qonal ,yj aken .al 0 ine.9--9 of Figure 8A; and
15 ~Ej gur es 10/3xar1?§1%0%,n1&a§}gﬁtq ?gaerttﬁiecr@gacgons%fl‘?ru?nec% ‘\:/(;’:e'\g/,vh%i mlar to
Fi gures 8A and 8B, lagtcogipanivigat e ddicigs/er Troothdeimgwinegsored to al i gned

position as it is lifted f st j r(p{)éig f. ElLgures 2A,
2B, and 2C. Referring nov}\!/‘lf[étgrl_el g'urle%m%, Sg|r"'fi'ﬁevx,1 l iﬁgéel seen t %‘?w% % %0 wel | 20
is provided with welsSubgasifage PALtigfl @f ix wall hay ing reqrs| ingbahyed4.

A packer 26 seal s thoediiy D DHOMAL ARy t4dkend @l sAsiag @lokn the
| ower part of the well 20. The annul us rrjﬁgebe filled as desjred with gas,

liquid, nmud, or the HeMBEr A ERrctA%rFe i ke £ 13N t¥RF 2B aR R +EERA (not
shown) entenot he casippg ot ildveoudiynerd cd-tHd ansr Picdefow phecpaskrs; 26

and flow upwardly through.th org 27,.0f well,t ubj 24 surface. For
moni tori ng a paraneter, Lﬂ‘l}(’g#?:aegs prﬁe'sszda?'e,anaéna%éo'r ‘f%?erb%rtéé ?%‘al?g%f the |ike,

at a downhol e | ocat icomsiti tittte 30 lomd it whhirnal reeet oMyl valeesshowingha
paraneter or parame:dduipta d o SUHAGR 1LY 4 N A BRFOLRbYink NE
well 20 is further provided wth equl pnment Ich wi.ll now be
monitoring instrument in operating position therein;
15 . Figure 3 is a cross~sectional view taken along
the line 3-3 of Figure 2B;
| | Figure 4 is a fragmentary longitudinal sectional
view showing the electrical connection between the
~instrument and the receptacle; |
.20 | Figure 5 is a cross-sectional view taken along

" line 5-5 of Figure 4;



described. A special formof side pocket mandrel 30 is connected 35 .into-
the well tubing 24 at the desired | ocation to becone -13- a part

t hef¢RY. Thus, production fluids will flow upward- |y through the side :
pocKel/ mandrel on their way to the surface. Side pocket mandrel 30 is
simlar to those side 5 pocket mandrelsadi sclosed in patent Re. 29,870 to
H H Moore, et al., patent 4,333,527 to Robert S. Higgins, et al., patent
4,416,330 to David T. Merritt, et al., as well as patent 3,939,075 to
Bernard J.P. Guigurestéim] . SBanduﬁaEentﬂ%&HﬁiéﬁE&f&é@ t eoBeknakdsJ.P.
dotin, et D 4 _10 f W‘ll Ipa,tents e mcorgorated into.thi g

applicati on Td s purposeé BY r'efer &fice STHer et 02N ThEE we poake't"mandrel

30 has, oWagmeﬁﬁhQW¥n§n~®@re‘ gRo¥rrendiodg andr cugining f tool oné eﬁd\yb t he
ot her and jtHich 4T DOT EnLy Yl Yaghe gpoGntnEh 4 Bngepagf g4 %ns"tr%l 15
urt al

t ubi ng. The si de pocket_ nmandre er provi atéral
of f set’ r eBEFtadifE DG &6 for receiving an instrument 38 suitable for

moni toring the pdefideed7 pakame-ct&§s Ok PEL SHRL EhS ew ADOVE, t heoRkf S%e
recept acl b rerﬂﬁ?% t he s% de pocket mandrel is shown to have abelly

provi di ng 2'6 operation of a suitable kickover tool, to be
descri bed | at elF,idurres s adrd rep | oeémeﬁuahgaﬁhéﬁst EbnsHBRL 38 al [FrAig-

[ th t I to th
manner ”?aﬁ%ﬁwﬁf BEPLSQLEOD SOELERRN. YRS Co B0kt SelbkPRE ottt
suprat th@nldowemrexrdgotwhe afectpreces b3, btﬁlBed ad ﬁmreadexdstad Irgeeed ve Aan
el ec- trigalodig 4pdauidig &ib eg,w%{mg CORLBELmUBAPSL 42924808 1y

descri bed Iater t 0 be cont act™ e |ns rumen el &ctricar mnre
43 i s att 4dsedaced moidti@niend of plug 30. 42 and extends to the surface.

The instrument F3&dias dnikt & I%s%@c&é@srebl\efw ChakaWea1bhg 1Ny ument
's 9-~9 of Figure 8A; and
15 Figures 10A and 10B, taken together, constitute a view
similar to Figures 8A and 8B, but showing the kickover tool
being restored to aligned position as it is lifted out of
the side pocket mandrel of Figures 24, 2B, and 2C.
' Referring now to Figure 1, it will be seen that the
20 well 20 is provided with well éasing 21 in which is in-
stalled a well tubing 24. A packer 26 seals the annulus
between the tubing 24 and casing 21 in the lower part of
the well 20. The annulus may be filled as desired with
gas, liquid, mud, or the like. Production fluids from the
25 formation (not shown) enter the casing 21 through perfora-
tions 25 below the packer 26 and flow upwardly through the
bore 27 of well tubing 24 to the surface.
For monitoring a parameter, such as pressure, and/or
temperature, or the 1like, at a downhole location in the
30 well while receiving values of such parameter or parame-
ters at the surface virtually instantaneously, the well 20
is further provided with equipment which will now be
described. '
A special form of side pocket mandrel 30 is connected
35 into the well tubing 24 at the desired location to become
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installed in the receptacle bore 36, tel escopes over the upstanding contact
menber 44 while the snap ring 46 carried on the instrunent 38 sna to..an
i ntrernal 35 annul ar recess 50 provided in the receptacle bore. ”
-14- instrunent 38 has at | east one lateral port 52 near its upper &nd fof-
adm tting well fluids fromthe tubing bore i4#3- the instrument where
suitable sensor neans [err] shown) is provided. 5 The si de pocket
mandrel 30 while simlar to several of those disclosed in the prior art '
menti oned her eiang@asite tharedfas Mhusat grradysdriorast ldo d=owichlt | oW wpvkerd-

pocket mandr el 9 Thligonsfil LAET ditfe MBLEKDE! GaifAl Sl thEIgPwdACks e
36 conmmuni cat es‘yvm'tifllI tﬁg exterior o;@t’ﬁe Si g‘e 1 pocket mand‘?e\fl I'S
speci al ~gjide sygdigse- mandrel 30 conplete with the electrical plug 42,
contalet 44, ﬁndk_t hESI@@WSpbleke%daﬁéha_ﬁelheBo P-Si]'Eé_U@_liﬂxtiléi%lf[Qot htlgoﬁélwém t,
as we as .t he ki ver tool _and,,runni ng too or installi remvi ng
the i nstrufent BOF %T’ﬁ?,re?‘rﬁy &&éq‘r}tﬁs‘tﬁ%shéa PREeRE RPs gieg&erFﬁg H.HS
Cor por ati on, Daddoa®, Tetkasl.Theatkeatt 14,383 2% 48 Rebertsssuliggdnend et
connected to suyj,t abl e surfac ' Nt ,mJ.8 enfed .y the b 55,
Equi pnent 55 itléé'l'udé)s‘:=l tae'{’s?:o34r’?e1%g;‘jsl 3@3& rDlacVaJ1FH grﬁ'e_ %k%tr'eb% p%:\k'r %Weo]el
transmitted vi @swipateiBt pBu§38207andBeonevdt J42.t GGlidteimoweholkd ., and
i nstrument 38. pHhedinsf NNy B8 ddien, SRS A Ng, Par aTBLER Ol tPUAMELLY 5
to be noni- tored and S'EIL’IUE' el’ectTl c:{by gnal's bacg_ t 0 t%e_éurface_ Via Wre
43. Equi pméft oF iwelehepateats ra¥e plocesprrg tedcntrtynkhd st APRMiRak A
di splay, recordio1d.aldr gutpdddee breferencliUthedt@d her the well is
fl om ng, or not f|0\&4 ng, S% Ion%&as el ec rlial ower is ugglled to ;
nstrument 38, it wite i PAASmECGNSt  PREGFeL nfl SBRS ¢ o O SR Foe o ain
indi cate the pheseure exrtdndrircgemiaratglr et dirdmeore lendarantierotiadr tared
| ocation of thetﬂi’%s%ari@r%ofé‘ fheapel)1y30: TRhNRLEHTRRE Wdde AR LY
be progranmed t0 sanpl’ée the
15 tubing. . The side pocket mandrel is further provided with
a laterally offset receptacle bore 36 for receiving an
instrument 38 suitable for monitoring the desired parame-
ter or parameters. Above the offset receptacle bore 36,
the side pocket mandrel is shown to have a belly providing
20 ample space for operation of a suitable kickover tool, to
be described later, for installing tools such as instru-
ment 38 in_ or removing such instruments from the recep-
tacle bore. _
Similarly to the manner taught in patents 3,939,075
25 and 4,105,279 to Glotin, et al., supra, the lower end of
the receptacle is bored and threaded to receive an elec-
trical plug 42 having an upstanding contact member 44, to
be described later, to be contacted by the instrument 38.
An electrical wire 43 is attached to the outer end of plug
30 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 contact member 44 while the snap ring 46
carried on the instrument 38 snaps into an internal
35 annular recess 50 provided in the receptacle bore. The
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pressure, and/or tenperature, or the like, at perhaps closely spaced tine-
Intervals and to send appropriate signals to the surface each tinme a

par rr is sanpled. Thus, nonitoring is virtually instantaneous and in
real -15- time. Any change in the paranmeter being nonitored may be

i mredi ately reflected at the surface. Refgrring now to Figures 2A, 2B, and
2C, the side pocket mandrel 30 and instrunment 38 are seen to be illus- 5
trated in greater detail. The side pocket mandrel 30 is provided with neans

such as t hiresioidersit BsshappemeﬂﬁhébmeheemﬁtéhalE@éﬁﬁhsmﬂﬂaaﬁoltﬂe wel |

cooxt onsi VPERA Heifo et PRSI AL thiiaRoREe i e R GeoT e Si e

pocket nmaridvd ithecodgistysment nwaemannenitebye5|aehaortomehas t doiglydé i n

U.S. Pat enldiiouh )33 Wibdl, 416,330, supra. It is forned of an upper end
3%;) section 62, and a |ower body section 64. 15

pi ece 60, an up
The | dwer body &&t%ﬂel porkefedasdrels 039 dwhaleosimidalr dro f sevenal

ext rusi on.of |ghd<¥ rerkdIs¥R@R 50! tke O5Fiot Ner FBhén L0 8e@2n8FeinBBcFRS NI Ned,
drilled, qr S|H%Iark% igﬁhlo ed. | f terial for,this | qwer bodz?sectlon

i s formed Fudion-2FRE2 fa PR Tbor 2 390 5P heeR bioRel g §1dey PRC
extrusi on mETaheslks . ﬁhEs;enentaekeﬂhHeméﬁhlBotéeBmeﬂrrEﬁb Pefepo are

th th h f th d
faci ng seAi b dae g, ComBhifatte 4 Tt | BHREE8ET o pad s IET 1Y,
the pridk e@acket ug@ndrmal-l owdthitshr epecdp 1 arsddehepspbertal maﬁdrsﬂlapéo
equi red fingimd G109 the aéseﬁgagngngg 49, d cbhtalh 4iPCdnd Ofife SCCILON

62 may be fornmed froma solid is prefera orne from
an extrwymﬁ?nﬁAf°%r%QﬂRR*%&e%&%t#%ﬁﬁ%ﬁm?$ﬁs3%pﬁ@rt%bﬂye§%éPm®ﬂtrsageen in

Figure 3. wdll ids segd kb@koﬁéﬁ ﬁ&b@raabaﬁ'ﬁn?@.nk;s e- £ ihdthyioNg! in
the upper b%ﬁ éﬁ%@iﬁg tge 1ns r%%%ht lﬂ%e well, may be furnished

15 by Otis Engineering Corporation, Dallas,,Texas.

The electrical wire 43 has its surface end connected
to suitable surface equipment, represented by the box 55.
Equipment 55 includes a source of electrical energy
whereby power may be transmitted via wire 43 plug 42, and

20 contact 44 to the downhole instrument 38, The instrument
38, then senses the parameter or parameters to be moni-

. tored and sends electrical signals back to the surface via
wire 43, Equipment 55 includes means for processing such
‘signals for immediate display, recording, or the like.

25 Thus, whether the well is flowing, or not flowing, S0
long as electrical power is suppiied to instrument 38, it
will transmit electrical impulses to the surface to
indicate the pressure, and/or temperature, or the like
parameter,.at the location of the instrument in the well.

30 The instrument will ordinarily be programmed to sample the
pressure, and/or temperature, or the like, at perhaps
closely spaced time intervals and to send appropriate
signals to the surface each time a parameter is sampled.
Thus, monitoring is wvirtually instantaneous and in real



outer shape may preferred in large sizes of mandrels if great pressures are
to be withstood. The inner shape 78 is nmuch tike a cylindrical bor rti-0n
79 wWth a | arge | ongi tudi nal channel or keyway 80 (as taught inéggggnt 2,
35 416,330 to Merritt, et al.) opening thereinto as shown. The keyvway 86
is offset fromthe main -16- bore and, in.gBiLs case houses the

I nstrunent 38 in an out-of-the-way Iocatlon In addition, the keyway
whil e being of sufficient section to accept the instrument, [err]

sufficiently nafiew torpyotaehcet ify GiAdetNg=-aé£4EKLBYAE .onB&b-@FdH};af Vee
t ool s whi ch may, be low@red Lnto the, M@L Lublng In addition, the upper

body section 62TCEIFITY cfentTy-FOng~t 5°&cE8mBG5re any instrunent, such
as instrynent 38, prRsfettinquaidwabte tRidumes ndast r3g, Thedupl®r &he |sinke

ends of the uppg %’9%%‘?&%9”3@23&% gg{;%w‘?fnf‘e‘}?{ fgf?v\@gghnga%%f s 19

in the manner taug at ent . supr a OWer
as at 74 t & t hetuafprd bmdgbﬁatﬁé @éﬁé#lbody section 64, as before

expl ai ned.  The Uppefhé‘“‘l itfe thScKPRE AN €8I 05 62 roviddLURL eheidAd ¥
wel ded at its 82 to the | ower. end 15 of the upper end piece 60 after it has

been suitably pFePhred £BrBadsdinditded:s THRPeppeRdehavBFe8ds0 fREy 255350~
'ﬁ desired to piéwt geom@s W&l aeﬁuﬁhqnlcza;a.n cxlﬂaihng»dﬁeckmeéx&e@kas the
1 ereln is pr0| W t an .orl entl S|l ee OrIeI]:[

PCAVREPARL e OB R (it B R GO YR AL L U e
positionirL&ww‘Bmwtp@keaganﬂérthrnughethdIwzﬂlemumhngtrumharﬁldarppcke—

slecke i OORBSiaP i3 SUMIASLECenVY ChahfebNShsY T URLELEN A diae

melde as at 90 to end pi ece.
orienting sl eev”'ealil%h‘farb%'l @Ie@ wPerentparts 3éf3 g@ﬂdé@uﬁf #dds 30 MR Xt ek

froma point 94; yippgrdld be dnhigpdioidia 99 dBé CHo MYnb@ GRSy &k ction
degrees frompoint 94. The two uide surfaces nmay proceed al ong
ri ght - hand andf2r and a lower body section 64.

15 The lower body section is formed of a solid bar of
steel or from an extrusion. f formed from a solid bar,
the main bore 32 must be machined, drilled, or similarly
fashioned. If material for this lower body section is
‘formed by extrusion, the main bore 32 may be formed durlng

20 the extrusion process. The receotacle bore 36 is then '
machined, and so are the other elements thereof, such as
the. snap ring recess 50, the upwardly facing seat shoulder

(L 68, the threaded opening 41, the dr;in port 70, the
protective lugs, the lower thread 31, and the special

25 shape required for completing the circumferential weld 74.

The upper body section 62 may be formed from a solid
bar of steel, but is preferably formed from an extrusion.
A transverse section of this upper body section is seen
in Figure 3. It is seen that the outer shape 76 is gene-

30 rally ovel in the upper body section, 62, however, a round
outer shape may preferred in large sizes of mandrels if
great pressures are to be withstood. The inner shape 78
is much like a cylindrical bore portion 79 with a large
longitudinal channel or keyway 80 (as taught in patent 4,

35 416,330 to Merritt, et al.) opening thereinto as shown.

- The keyway 80 is offset from the main
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| eft-hand helical paths to arrive at the high point 96. 30 The high point
#8s shaped |ike a notch and provides a downwardly facing shoul der 96 to
“Rﬁ“ged by an orient- ing key of a kickover tool for actuation thereof
ir1t<ﬂ(MeII known manner, but which will be explained briefly herein bel ow.
The upper end of the orlentlng sl eeve 36~ -17- threaded as at 31 for
attachnment to the well tubing as before explained. The electrical contacts
of the S|de pocket mandrel 30 and the instrunment 38 are shown in greater
detai | inbPrg- ad, yia ghigefase MPHIRF t e gimetzumenthe 38 ednriagal pl ug

42 is secaﬁedofaahaywhbr CBstfat#dnl N The duBEioNd Phel MEeyRepPIAGIIR bore 36

of side pgcket ég*o and its ugmard y faC|ng seati ng shoul der, 100 is
ti ght ened ??Pﬁi CIRRNNVBREFYORafPn FSEERY P hdDFEERMEDE, fdﬁayng a
10 convenfsuﬁlﬂablafatay trea sl tsea@roweé*esnﬂu efor | lﬁ&ln%ucﬁltﬁﬁcﬁ Byng 102

seal s abo he. pj.u h nnect ot 10, rovides .a duct rod 108
whi ch hasl%fs: cﬁéaerr% b4 eﬁagggpé?él % i’fo f%‘P% ‘gt tlé"a?ed eg'& tabl e
conduc- tbnbisgeh an @@dﬂﬁﬂqn,vthe'wgpebybadguseabtencéﬁnastmmffﬂi such

as a snapz@ant? €8Ot 230aHRMbaa Ml | Gnit E‘n’éﬁhﬁ{ﬁ% 4%@% | stsaﬁgggr

ne
to, or is |nteg?a EBBP mal e contact nenber
end porti dbastzyness 3ﬁroEF?ﬁGétéNaﬁﬁﬁéﬂabéea¢°lPheaWQQM$hIW5uIatlng sl eeve

120, having anrgst appak Ehangewt2lealisi b¥ '%leéehp%gre%dya@édctgfdgﬁ%bze)z W«';len
I S di'spos

suita | asti c- having_desir ectric pro
The. pPB B5°a i eER Sl B oRE Lt Mo B LS E 2B 10D Ly o B8 SRARDRRy SARGbor {
circuitingnt patehet ¥ea0336d7,t Bupracauditsg 1blwer| Redalis hailided tas at W

mal f uncti u n menber, .44 i s,praqvi ded at
t he Iower9gn ttl"fﬁae régept ag}rh gor 2&% q‘&&% a]f)%ﬂ’ 75 éc ?ﬁ & the
receptaclbeﬁcre ggpiitihethe Rheduppes #manﬁombeszpagrsh@ﬁytseqﬂﬂanm pr oper
drai nage g8d ikl @8 rcumferentially welded at its 82 to the lower end

15 of the upper end piece 60 after it has been suitably
prepared to be so welded.

The upper end piece 60 may, if it is desired to
proVide means for actuating an orienting kickover tool
therein, is provided with an orienting sleeve, such as the

20 orienting sleeve 84, This orienting sleeve 84 méy be
formed and secured in position in any suitable manner. 1In
the illustrated structure, the sleeve is formed as a
separate piede which is then circumferentially welded as Rl
at 90 to the upper end of the upper end piece. The

25 orienting sleeve is provided with a pair of guide surfaces
92 which extend from a point 94 upwardly to a high point
96 which may be located 180 degrees from point 94, The
two gquide surfaces may proceed - along right-hand and
left-hand helical paths to arrive at the high point 96.

30 The high point is thus shaped like a notch and pfovides a
‘downwardly facing shoulder 96 to be engaged by an orient-.
ing key of a kickover tool for . actuation thereof in the
well known manner, but which will be explained briefly
herein below. The upper end of the orienting sleeve is



passage .of fluids and solid particles carried thereby. 30 The female
portion 125 of the electrical connector is carried on the extrenme .| owpsw.
&S

.end of the instrument 38. The instrument 38 is connected to this fena
portion 125 of this connector by a coupler 127 having electrical
conduct or nmeans 129 extendi ng therethrough t-d7 ectrically 35 connect the
instrunent 38 to the femal e portion 125 of the -18- electrical
connector. The coupler is attached between the instrument and the

el ectrical confbeeadesy asrakdsilizbonnatitachoendd by thei Iveht subing ms

132.  The el eClaifele @xpAUGIYa. 129 of the coupler 127 is preferably spring
5 " loaded and its lower end is firmy pressed into a recess or blind hole

in the upper end of TEEnEAECTIFF L FAFAF AR HreFidamdagket mpndraly il
gpoﬁ and ugimnawﬁnaexhsﬁfuméﬁﬁﬁiecaﬁéaehowghencq&ehﬁbrﬁaéﬂainN£nHRE§L
w th a suitabl e _extern annul ar recess 50 |n ch,t shap ri.ng 4
(see Fig- dre XF is cgﬁ"ﬁleé"&'% IRF Wi ¢ l?‘ﬁﬁei%St fefiteF rr"&tagi r?éﬂ'% n462
position in thésreseptaetle dor dy36thFeedsendl e ipor then I&benf ende obnndut or
i ncl udes a housd V§ a r 42 . 1:her g 2 LSal

enl arged and t?re%%gé%%al{éai %’ggﬁpp:gér) gonfé géhgt Qégggo?faar{%]ﬁnéét % d_cc%'utﬁ er
125. Bore 142 M@¥anddy of®eindr spatingl shpadder al0044s tightienedorfl

and its lover Quaindtoeibw@idory iﬂélciﬂaf QERtEng &Hdu R rf@fptfaelrn&n'?s a
provi ded, which™w || now he described. 20 An_insul ating sleeve I5Q is

pl aced wit Kon CREVIESHFoRd AiRFal Aeha) c8etl ent AsE&FLLEREE FiRGesuch
betv;%en the body and i 10 WEedlN0alsdeevEh@8spiignas Ahownl.er malcamud tor

-shoul'der 154 o he_ sl eeye enga a.corresponding .do rdly faci :
Shoul dor 155 14°F rﬁﬁé’%’p‘a%? o " £3R 0 R e i 8RS tEh SRRy,
The |ower end 38 eixposedslagewd; ldd dweibe Rifaghed 49 | spsideb ke staprduc—
di stance from e | ougdh ed LBRaALLLRe WIS 49, by a suitable connector,

15 such as a snap-on connector (not shown), while its in-

ternal end is attached to, or is integral with male
contact member 112. The plug 42 has its uppef end portion
reduced in outside diameter as at 114 and an insulating
sleeve 120, having an external flange 121 at its uppér

20 end, and formed of a suitable plastic having desired
dilectric properties, is disposed between the plug 42 and
the male -contact member 112 to avoid shunting or short
circuiting thérebetween and, thus, causing the instal-
lation to malfunction. '

25 Thus, an upstanding contact member 44 is provided at
the lower end of thé receptacle bore. A drain port 70
communicates the receptacle bore 36 with the mandrel's
main bore 32 as shown to allow proper drainage and free
passage of fluids and solid particles carried thereby.

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

- of this connector by a coupler 127 having electrical
conductor means 129 extending therethrough to electrically

35 connect the instrument 38 to the female portion 125 of the



A conductor socket nenber 162 is positioned inside the insulating sleeve
150 as_shown. This nenber has a 30 downwar d-opening blind bore 164 for
recei g the upstand- ing contact nenber 44 of the mandrel in a manner to .
be e I-ned. Just above the point where bore 164 term - nates, the
conduct or socket menber 162 is reduced +h8eutside dianeter as at 166
and this reduced dianeter 35 portion has a pair of seal ring recesses
formed therein in -19- which resilient_seal rings 168 are disposed to
seal i ngl y ®RpEeiInk FoRRECHRYt ofhe nderRiengis| ebteched hstweenrtheseen in

Figure 4. idderuhget ond ohe @IOEri621i Sofhbtted BPdthbegadedsboang
att achnent, of gkhg 170. Pluq.l ﬁprOV|d§g2mﬁth a suitabl e recess or

70 1s 5
bore for retef d Y | FRELLARRTof SEPLi FENIFadtd2 condit oPF1PEEF 199405
coupl er lZXorductgt aill29d edr | tiee. dérgpler S1kOweis epde feaiabilst ospsaalet

menberg 162, | r i.t.h int a ror SS {172 .in which is 10

di spossed 5211 é:%dn%cgcgg‘rgm%ér 1%9’5 r\r;mel c‘#agl'ss ?gﬁrrg% BE%EBF |dng"' Hi%s? 6FC8ERer

sui t abl e cwyndbédtinde hater ial thel wppebeend bl avntlact @dsio ell34 Fhds
nmenber i s ghapese be LaLerfere ' | th psiangdi ctor- -
menber 44 and |t§}§§wiﬁg?ﬁggé aggurggﬁgﬁg% g%%?%ctgafthaﬁggﬁg?ﬁgsgganenber
44 and t heekRFeRtedt 2Rka¢t462. The | ower end of the conductor socket

nmenber 162 is sphstaphpiétylevensWorbvibed asdih ends@ftibEei Bgubahang
sl eevemlSO. Be] ow their | ower .ends, is, a pair of insul atg&nrgqgﬁs/ 176 which

ds. i
may be shaf¥tFenteCessy Ad heRPiSRem®0SBRRY 4% h i §&9an
internal anmil2C) rksessribedhand by pbichi thediasspramentnds1¥8thayedg itg,

bore chanfﬁ; Sgorg]t_e%#%fig}(l\gﬁ%epgcgétégg%mﬁégﬁg#vi de a cam shoul der- 180

whil e the Up ore’l éred to provide a square
stop shoul der 1Bre feEmalgumsustdast 1B%sofnathe i pgnrectd® windlustes ager

brought todigitg BeboWakhiagPal rbfel 138! aliirdtiH G ucH 6. Hofd NP4384sis
15 enlarged and threaded at its upper end as at 130 for

attachment of coupler 125. Bore 142 has its lower portion
enlarged as at 144, Within bore 142 and its lower en-
larged portion 144, a female electrical receptacle is
provided, which will now be described.

20 An insulating sleeve 150 is placed within the body
140 and a pair of resilient seal rings 152 seal between
the body and the insulating sleeve as shown. An external
annular shoulder 154 on the sleeve engages a corresponding
downwardly facing shoulder 155 to limit upward movement of

25 the sleeve 150 in the housing. The lower end 158 of the
sleeve, as seen in Figure 4 is spaced a short distance
from the lower end 160 of the housing.

A conductor socket member 162 is posifioned inside
the insulating sleeve 150 as ‘shown. This member has a

30 Jownward-opening blind bore 164 for receiving the upstand-
ing contact member 44 of the mandrel in a manner to be
explained. Just above the point where bore 164 termi-
nates, the conductor socket member 162 is 'reduced in

. outside diameter as at 166 and this reduced diameter

35 portion has a pair of seal ring recesses formed therein in
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positioned in the enlarged bore 144 of the housing 140. This ring 184 has a
bore 186 enlarged at its upper end as shown to receive and house a one- vay
seal ring 188. The 30 ring 184 is formed with an external recess f.ah
i s disposed a seal ring such as o-ring 190 for sealingly engaginéggggy
i'nner wall of the hou5|ng as shown. The ring,384 is retained in pl by a
retaining ring 192 engaged in a suitable |nternal annul ar groove in the

i nner wall of 35 the housing 140 as seen in the drawing. The ring 184, the-

-20- i nsul at or whii BES rb&d.1 it t&&ﬁnapnggnqew&z@%&pd@e@ e8Ntged1iRAR NY

for receiving the u é%ﬁeéﬁglcont c rder t.o assure

good, clean coﬁPgég Gte W |%§t+ﬁﬁ%ﬁ?téggaﬁgeﬁﬁﬁ ﬁﬁgtéﬁdFﬂﬁar

conduct ar_ rrenbsmM;nvv@‘lngu&lauMds T¢ad tumﬁ:erendmdf membér 36d dshd@rilleldean
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ed-a 8 he'1o Pgop%

time that the Instruiren |s I'nst a n end
i nstrunmentSi s pebvsdsgeu1¢bwn @mmtahletnﬂ;egﬁnqmuh¢mpcﬁqracecnewbeg 4he n

e e I Rouble SR CBE G - clndd, LBRaBLEEr PICKEL JPGECIcougfRans

for acconplishing suc connection are provi and wi ||
expl ai ned. A pﬂgtoﬁ5266pﬂ§1§ﬁﬁd&BF}1&Fsposed in the bore 164 of 15 the

conductor sl eeve 16Reafhistdi ibﬁérh%‘-‘n@, C@Gﬁéﬁ@tb?%bcﬁ@tf afémbée WGECh.s
conforms subst ntlaIIy tq the r.oynd d up% nd surface f% CQntac nﬁ
44 and the lo PrB‘E ie‘%b aps nPg RBUFESESSHo 1 6F miEh ‘5 1 ar"scam

surface whioh anspoabammtémntmmbrmembaﬂ ITe phithn itso Sfrmed sofhrspugng

Snal (ing 178, EQSs'”&fd‘Btﬁ Q?tﬁi t'&%n%%&h@ebgmé)@éPﬂai”%‘?{%e%éy be

er than t out er dlane i st on g expanda
spr eadabl eto aeédmnj@dxeéithé gesmnd Tr@qm smembep0 ijss shapedl 4t headn

external annul %té‘%‘f@%&n@% flh.erv?fé?u%he B@&anﬁ%ﬁs dSvae ot SmenBeEr v |
normal to the piston's longitudinal axis,
and its springiness assures good contact with both the

15 member 44 and the conductor socket 162.

. The lower end of the conductor socket member 162 is
- substantially even with the lower end of the insulating
sleeve 150. Below their lower ends is a pair of insulator
rings 176 which may be shaped identically and when assem-
20 bled as shown provide an internal annular recess in which
is positioned a snap ring 178 having its bore chamfered at
its lower end as shown to provide a cam shoulder 180 while
‘s the upper end of,its bore is left unchamfered to provide a
' square stop shoulder 182, The purpose of this snap ring

25 178 will be later brought to light. |
Below the pair of insulator rings 176, a ring 184 is
positioned in the enlarged bore 144 of the housing 140.
This ring 184 has a bore 186 enlarged at its upper end as
shown to receive and house a one-way seal ring 188. The
30 ring 184 is formed with an external recess in which is
disposed a seal ring such as o-ring 190 for sealingly
engaging  the inner wall of the housing as shown. The ring
184 is retained in place by a retaining ring 192 engaged
in a suitable internal annular groove in the inner wall of
35 the housing 140 as seen in the drawing. The ring 184, the-



thus formng a square downwardly facing shoul der 208. The | ower wal of
this recess is beveled as at 210 to provide a cam shoul der. \Wen the
is being |owered |nto the well, the piston 200 is held inits

Thus, it is supported agai+®0-further down- ward novenent
since the square shoulder 182 at the upper corner of the snap ring 178
engages the square shoul der at the upper side of recess 206 on the piston
to define Insulgstoy nrihgk |10er podi tthen. snap- zingThe’& aeach drawpase 214

in the bor& ks pbayse §<%]0nf890 técdiving Conpl ehgbyadbifgCl E8Atact
non- conducti ng I|qU|d s as a silicone Tiquid or a suitable

non- condud’!‘?"é&e’-@r%%s%s h¢¥nymy be desirable for the density of t hhg/5
liquid to be S|nghbhzle|.rest$otBaﬁutbatgcﬁfd,t helegh!| congaicds Berwseenengnt er ed.

The i d, 4 Wi h d

te pifice IARERREE (3 Ahquthet T Frat NS JoehRecraR pembrr 1 FelLr
position(ftu1¢$pwaelanWahekd|muqueme1®g,saaﬂ rdthgrl Athcliéan hangéorphery
O Lne | OURnRLL SRL0L. 14B81BES Ak ¢ SpENYRRRKL dug OBELHLIRCALRLEE 198 10

dlscourage He'hon: co ron1 grating ouf ace-in the
|nstrunentar%ﬂﬁnﬁtrﬂh¢r%¥m®n§h¥t38h$slﬁéteeneﬂbmhslhnétﬁhbeﬂeeeé ths tacle

bore 36, tf&yépve{:eﬁpeadew afhd hfnseﬁameﬂen&sst@ﬂe%édbé&l&é@@peveyer the
upstandlng cont ac The nenber 44 i-mredi ately engages t he lI'ower

end of1Q hethe suBRtandipge .mmh%rfﬁfcéa fher Heavwero@Réraf £he f1uid

above the ﬁéé[@fad:}?e CooPpé es6ednantiet eaaedlmﬁmdnar&mp 20u@ddsi foel osady
above the %ston.ln The only .route.of gsscap nsulating.fluid.is
Eisl0)

downwar d BSIRT oFECR IO o ?ﬁ?sc?ﬂge?%hﬁ?daﬁﬁsPrBXQ?S?cgad
downwar d beilikbdretdcbpiexphainedd the one-way seal ring 188. As

the non-conducty ng; LEGH! 90bS 15" i%a3R PG pdded! P! ESbore 164 of
15 the conductor sleeve 162. This piston has a concave lower
surface 202 which conforms substantially to the rounded
upper end surface of contact member 44 and the lower outer
edge of the piston is rounded to form an annular cam
surface which will allow the lower end of the piston to
20 pass through snap ring 178, the inside dimension of the
| snap ring being inherently smaller than the outer diameter
of the piston but being expandable or spreadable to
accommodate the piston. The piston 200 is formed with an S
external annular recess 206 thereabout. This recess has
25 its upper wall normal to the piston's longitudinal axis,
thus forming a square downwardly facing shoulder 208. The
lower wall of this recess is beveled as at 210 to provide
a cam shoulder. When the instrument is being lowered into
the well, the piston 200 is lheld in its lower position
30 (now shown) by the snap ring 178 engaged in its external
. recess 206. Thus, it is supported against further down-
ward movement since the square shoulder 182 at the. upper
corner of the snap ring 178 engages the sgquare shoulder at
the upper 51de of recess 206 on the piston to define its

35  initial lower p051t10n.



P

25 ahead of it all other liquids, oil, salt water, water, nud, and the
‘l'i ke, so that when the instrunent is fully seated, as seen in Figure 4,
there will be good, clean contact between the contact nenber 174 and the: -
contact. area of the male contact nenber 112. In addition to the 30\%é§¥hg
action just nentioned, the contact areas are2w-ped clean as the matin
‘parts are tel escoped together. Downward novenent of the instrument relative
to said side pocket nmandrel is arrested when the | ower end 160 of the

i nstrument 38 engag@beupamidlyy offacipage r2dl4 nigd Hwuber&8516lér ab8ven ptikeon
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provided w th o8008 byl 18R 1ha Befa_280p1ackn LrbREe 178
understandablyaoprOV|agg an annugar recess 2§§ R%Fg% y be ef eé %egd in
Figure 5. ¥histhecereriphery iof dithet omwgrd penfdancaeforthe t Pigkonspdse
214{above pistgng2§8aVvi pya Bhéf-ﬁh}ltYSEElhOlr:QﬁgZZiBBt hikguoRiskeurage akpe
sl eeve 150, and a Iurallté of __holes 20 226 in the conductor sleéve 162,
as shown. An BRARTFARAPEERSY Fid fEPhediaratHOT AutcPdr eeRbacy in
facilitate thetheveénestumént|ui ds between hol es 224 and 226. The body 140
Is provided with a Hﬁgﬁagﬁetgﬁgggﬁmékﬁ 38 is forced down into the recep-
15 tacle bore 36, the lower open end of the instrument starts
to telescope over the upstanding contact member 44. The
member 44 immediately engages the lower end of the piston.
As the instrument is forced further downward, the fluid
above the piston is compressed and then displaced. Space
20 214 is closed above the piston. The only route of escape
- for the insulating fluid is downward about the piston, and
to do this the liquid must be forced downward between the
piston and the one-way seal ring 188. As the
non-conducting liquid is thus displaced, it displaces
25 ahead of it all .other 1liquids, o0il, salt water, water,
mud, and the like, so that when the instrument is fully
seated, as seen in Figure 4, there will be good, clean
" contact between the contact member 174 and the contact.
area of the male contact member 112, In addition to the
30 washing action just mentioned, the contact areas are wiped
" clean as the mating parts are telescoped together.
Downward movement of the instrument relative to said
side pocket mandrel is arrested when the lower end 160 of
the instrument 38 engages upwardly facing inclined shoul-

35 der 68 in the receptacle bore 36.



wall to fluidly communi cate recess 221 with the exterior 25 of the housi ngs
Thi s-passage is provided in the formof an-off-center transverse hole 230

whi chifiss clearly seen in Figure 5. One end of hole 230 is plugged by

sui t@aRl e neans, such as screw 232. A check val ve assenbly 234 in passage
230 mts the flow of fluids into the-paterior 30 of housing 140 as
indicated by the arrows but will not permt outward flow therefrom The

check val ve,

such as check val ve assenbly 234, nay be of the type which is

swaged into pI ar.n ordexch v edissiidni tateck tihal veisa:mhnﬁmgmig odol ghar e

avai |l abl e
-23- a ch
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the body, the body is provided with a short intermediate
bore 220, This short bore understandably provides an
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
recess 228 is formed in the conductor sleeve to facilitate
the movement of fluids between holes 224 and 226.

The body 140 is‘providéd with a passage through its

wall to fluidly communicate recess 221 with the exterior
of the housing. This passage is provided in the form of
an off-center transverse hole 230 which is clearly seen in -
Figure 5. One end of hole 230 is plugged by suitable
means, such as screw 232. A check valve assembly 234 in
passage 230 permits the flow of fluids into the interior
of housing 140 as indicated by the arrows but will not
pefmit outward flow therefrom,

" The check valve, such as check valve assembly 234,

may be of the type which is swaged into place. Such
precision check valves and swaging tools are available
from The Lee Co., Westbrook, Connecticut. The symbol for

2ife! Quifid | nbbe aaidh ciraied by sucly



si de pocket mandrel 30 through use of a suitable kickover tool |owered into
the well by suitable neans, such as a 25 w¥e |line (not shown) and a @
string of wireline tools (not shown). Wrelines and wireline tools are
known -and have been used for nmany years to install subsurface flow
controls, safety devices, and other well todPs8=in wells. Al t hough exi sting
ki ckover tools night be used to 30 install an instrunent ~such as

i nstrunment 38, Si ndrel 30 of t he ki ckover .t oo
of Figures 6A- ji_O cﬁggk ‘?ﬁc‘ﬁ‘? a?’l y surtabl EuPSFl?ﬁ?ge?as‘ﬁp%rﬁd <ﬁ:ﬁ@"s'cii%pé’c:allé’le

f eat ures whi chawslemb&amd!l@ tde geey dxpdligure dndtoefurtheri ngtdcagert itist h
a good degree efnhsafighy- -24- Referring nowto Figures 6A through | OB,

it will e seen that the ki ckover tool of this invention is indicated
general |y by the reF8lénc@hamepistamo20Q; disomavadborrearety| instienioge to

the kickover togl @fsqirgse@bnauém: Ss1ea@PaVveseills Nekbsyd S of Péh&Ntiower
4. 442,893 to Foust {h§atent IS |ncor§orate9 herela g referenc for
all pur- poses°PRPcE5V5 t Brunent peing helergRp e °HBd?Ve§Of

havi ng neans, spekaadihlr esch St omemb&ruppe; ahe fmdsn-lébn@héﬁi:hgel‘mqttﬁm
tool train such

tQol t 306, f 310 whi.ch
ext ends fronliﬁggﬁgwgﬁ eﬁ%&g%fit %P? é%s tﬁgépg %ur %% WSS emb#&
meet s abr upt dé@ﬁw@nﬂgﬁfmmﬁhgfthuuddwnwaIQlYB@¢pu§¢2tEEfplaEdnmﬁnﬁ &he
I ongi tudi nghlyy %étt‘iﬂﬁ'iﬁgss%?xt%& ‘I"’gx'e%e'xs Qnl,ar ge4hi> R sHes31@ne M well

el ongat e actuat 320 lat s which exfends fromits upper end
‘downwar d al mosE18ddsts Aidwersdid. VAR podfd3theanttkhesERstaRees ar eUt of

asls Ied2as sigawn c\#ﬁt{édﬂ'ieabfcelé'a”é sedsse?»ég aadnaaz | wheanf h]gwelﬁzw the
reration 20 ang 5 siadensball o dsana ol slot Sl ol e ey ane
hol d the body mefbeetuate®lli £luids will flow from the exterior of the
15 instrument, 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
relative to the upstanding contact member. This facili-
20 tates making the disconnect for removal of the instrument
from the well. _ _
The instrumeht is installed in and removed from the
side pocket_mandrel 30 through use of a suitable kickover
\os - tool lowered into the well by suitable means, such as a
25 wire line (not shown) and a string of wireline tools (not
shown). Wirelines and wireline tools are well known and
have been used for many yeafs to install subsurface flow
controls, safety devices, and other well tools in wells.
Although existing kickover tools might be used to
30 install an instrument, such as instrument 38, in the side
| pocket mandrel 30 of well 20[ the kickover tool of Figures
6A-10B is particularly suitable for this task and has
special features which will handle the very expensive and
delicate instrumént with a good degree of safety. '



- suspended

close but freely sliding relationship. The head of bolt 324 slides’in. the-
enl arged portion 316 of slot 314.. The 25 actuator is slidable between an
uppegégosition, seen in Figure 6A wherein the upper end of the actuator -
abut r substantially abuts the downwardly facing shoul der 312 at the
upper end of body flat 310. A pivot arm380 is pivotally attached as by
pivot pin 30 332 to the | ower bifurcated end of body 302 and tool carrier
means 335 is hingedly attached as by pivot pin 336 to its free or |ower end
as seen in Fi glefegxinthenowingp &ligustespibiot throngB0108,f ditnedi i tihe si ot

means 338 Wit Hat aRdatrMddY RidhB40: Caf{d eﬂn%hé{@n agd Ufﬂ%c eda It 35

may now be readily seen that when the actuator 320 noves mardly

rel ative t‘i?“ter?@lﬂddfﬂ(ﬁ‘e t?ﬁ%%%@%%@%mvﬁ*@?%?’él%@@«ewu
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coun- ter ockwi se diregction, ctya ac es its ower nost
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position whmenﬁ1issihbeepemdtentmmmexnnh@rweﬁéhdnndhﬁobo@nhnpur—

substantig&i )0 degrees, as shown. As the pivot arm sw ngs outwardly
over’

toward Ki position, the tool carrier neans 335, 10 being hi nged
thereto remai n§<J|QkQ§7q:?En¢éml p39iot | dncaydesenanTheiongate hedeYOt3%12 m

pi vot's 0 HEyald gﬂggngomsuéﬂ oBst NehiOM 8okr sy 'I‘E%ngfﬂ;?ﬂ?t S

cl ockwi se position and "t hus remai ns substantial ly_par tot e
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carrier msprs hael wdesl s cgﬁff@ee3434oa%iacﬁ UBRtBHAE OFrofd 6 dd Ol Ch I@
ich may _be like the instrument .38 @reV|oust

ment 38
|ntroduce§4a)£f%ng?oF IR TARR WBERT prESs PP B Vgﬁﬁﬁrdﬂhr ee¥? is
readi | y sednrugtatdodmranrdiey kiaddnershawld&0313. 2Bady usd 2dis aSotmwedovi ng

the act uatar 320 1@1@:%?1&%’!1"@&{&{&’{&@’ 5140 315%1’&)9@{ §9 en1df§ed 00!

carri er neans
15 as at 316

An elongate actuator 320 has a flat side 322 which
extends from its upper end downward almost to its lower
end. The body 302 and the actuator are assembled as shown
with their flat sides 310 and 322 in confronting relation

20 and a shoulder bolt 324 passes through slot 314 of the
body and is tightened in threaded aperture 326 of the
actuator 320, as shown, to hold the body and actuator in
close but freely sliding relationship. The head of bolt
324 slides in the enlarged portion 316 of slot 314. The

25 actuator is .slidable between an upper position, seen in
Figure 6A wherein the upper end of the actuator abuts or
substantially abuts the downwafdly facing shoulder 312 at
the upper end of body flat 310,

A pivot arm 330 is pivotally attached as by pivot pln

30 332 to the lower bifurcated end of body 302 and tool
carrier means 335 is hingedly attached as by pivot pin 336
to its free or lower end as seen in Figure 6A. The inner
end of pivot arm 330 is formed with slot means 338 which
is engaged with pin 340 carried on the actuator 320. It

35 may now be readily seen that when the actuator 320 moves:



i nstrunent are moved froma running position wherein they are axially
aligned with the kickover tool, and therefore with the tubing bore séan
i ne Figure 6A-6C, to a 25 kickover or misaligned position wherein tﬁgégboﬂ
carrier means and the instrument are laterally displaced to a position of
axial alignment with the offset receptacle bgs 36 of the side pocket
‘mandrel 30. The ki ckover tool 300 is provided with an orienting 30 finger
or key 350, having a square upwardly facing end 351, -and attached as
with pin 352 wﬁb@hﬁ&mﬁﬁﬁsr&inhiwéiﬂabtheimaﬁysﬂQZabthesbdh S4oh asowslmg

353 formed in Vél\ 2. Orela-lirﬁr & T?] Qvgltvcgrnﬁb% pggl§5%a@§% ttfhe

pin can slide in 3 as nheeded. |ent|ng initral
bi ased QudwardF}V@F sﬁ#ﬂhgt@ea§§VPﬁcI§bpﬁ§ aP1V°t26P1n|r§325p¥nng§35xﬂuhd a

second spring a6 MliddkwilddVi d8fedtiSaser wiews hBeRafees e §:é5éhesspifﬂé“9
Bot h sprln% 354 and 356 are wound about, pin 357 whicn is carrle I n
bl e

[err] suit lowermoste RASHriUh | REeRey N3 HT ah ¥, anfl 8Bp Fhe pivot
energency, a |&rr@ﬁvflquCﬂae’vlpﬂilﬁﬁlstﬁléhﬁv@flﬁBELBﬂoKeWhQSeEM ke lﬁ.'}ée end

repeat edl y engagin oul der int t he 352, ar
and as the keg e%ﬂ:\%gs %\%&'ﬁdﬁd& el e d‘{i'ct L?at[ or® "81%5" ?(;bg
321 will force dtelga'ecusu,engsngshmm.t o hsl theemmmdaml swimgs 10>utwaﬂd11y '
addi tion |atching, W“i})%o‘b@%l fg&&l%ioﬂet e SrB QY dﬁQaBQV 335,

detenting the act uator upper mbst “and al'so in 'S | owe
p05| tion rédlfat bedngo hhmddyﬂmtm pemaiss dbhert §9Pd§g§ 31395%19{»0%

f’g_?t 358 of Jcag . aCtMAP! , akSt %Ufﬁi\%@ué‘ﬂnpgﬂvéﬁg Q«.Bdnﬁas“a'lﬁﬁ{é@g:&?é- 15
one its ends supported agalnst StF§1b|OCk 364 Ile’its other

applies a downfd ol o)t (RF s mAars :R:‘:‘ﬁ&%drr? & LS REF ke
end of slot 36&nd dfy DéRaiws Seabstantiglle paraldelaltzxo ﬁﬁegmrcmg?:.tudi-
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15 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 previously introduced for monitor-

ing the well pressure and/ér temperature.
It is readily seen that when the kickover todl 300 is
20 actuated, as by moving the actuator 320 thereof downward
relative to its body 302, the tool carrier means and
instrument are moved from a running position wherein they
are axially aligned with the kickover tool; and therefore
with the ¢tubing bore as seen in Figure 6A-6C, to a
25 kickover 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 the side pocket mandrel 30,

The kickover tool 300 is provided with an orienting
30 finger or key 350, having a square upwardly facing
end 351, and attached as with pin 352 which has its ends
slidable in a suitable slot such as slot 353 formed in
actuator 320, The key 350 can pivot about pin 352 and the
pin can slide in slot 353 as needed. The orienting key is
35 initially biased outwardly by spring means including a



i nprgue the operation of the tool. By applying a downward force to surface
366 @t he body, the springs 360 also apply an upward force to pin 362 '
whi chteihds to |ift the actuator and maintain it in its uppernost position

rela- 25 tive to body 302. The kickover tool as seen in Figures 6A-6C is

| owered into the well tubing 24 as throughguse of a wireline and tool

string until upwardly facing shoul der 351 of the orienting key 350 is bel ow
t he guide surface 92 of orient- 30 ing sleeve 84 in the side pocket
mandrel 30.>~ e RFEkdveRStoekd is sédens Ebti08 39t lihiQal & oy L

shoul der 3511=531§v054§§1t{.,mg,,k S0, Wi;ch_is_spring-pressed “out war will
engage the g% ghe or FBAt ng= §$‘€*§ve FPEOnFRFIngsolIDw i t,

h%ud( S surface 92
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body, the p| vot arm Hg ofit hir AAReaNd anse Bsol ther rkey mearnss 335

and instru Oﬁ@r‘rtal?sﬁyaree}:@‘aeﬂet ®oa dad enethycdisplaeed-gn hLselPosition,
seen in figuna [ 05|t on_t 10 tool carrier rreans and
%%rCA DCHG{: &Péﬂé:boq ? F“gfgl Hetpacked pesdrtdlonand are
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i nst rument areJE gaa‘_fé e, il n
wi t hi n1Phe ver Ehiom elatghmgrlaeaheylnrehsus‘bmdgg' Bekeed ﬁ{ég}ﬁ t he
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on” det ent 2B, %§§ég§i e;isfé@a%%%%'s%o%@m%me s Sy v eug
its upper can sBophder ARG b 18 N I PGP0 055 &g nte
actuator 320t g qdgket 0 d %é:@n?%rgr%aégg 38 i%‘liongfuefcgh gsgfllrc has

15 one of 1ts ends supported against stop block 364 while its
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 Fiqure 6. See also Figure 7. ' It may be desirable
to provide means such as cam block 370 on the end of the

20 springs 360 as shown to prov1de better bearing area and
improve the operation of the tool. By applying a downward
force to surface 366 of the body, the springs 360 also
apply an upward force to Pin 362 which tends to 1ift the o
actuator and maintain it in its uppermost position rela-

25 tive_to body 302.

The kickover tool as seen in Figures'GA-GC is loﬁered
into the well tubing 24 as through use of a wireline and
tool string until upwardly facing shoulder 351 of the
orienting key 350 is below the guide surface 92 of orienf—

30 ing sleeve 84 in the side pocket mandrel 30. The kickover
tool is then 1lifted with care. The shoulder 351 of
orienting 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

35 longitudinal axis until the orienting key engéges the apex



20 tion.. At the sane tinme, when the body 302 reached its uppernost position
relative to the actuator, other neans becane.effective to positively |aogl

t he ki ckover tool inits fully actuated position. This |ock neans inc(§§;s
a 25 lock plunger 380, having a rounded nose 380a slidable in aperture 1
and whifch is biased inwardly by a spring 382.getained in pl ace by a screw
384 engaged in the enlarged and threaded aperture 381. Wen the spring 382"
noves the plunger to its innernost position, seen in Figure 8A the 30

pl unger will (adnﬂmtdngdwm&tﬂeWﬁWardiyrEae&n@Q%hﬁhﬂdaréﬂHL&ﬁCthe odemt + he

t uat 320 [ t d
ol 6300 - n t e TpayrertEnant Fe et | FBWREREY K8 ey orrdntnef.
pl unger 380 i s Fidiwews bgagpes nghesbady &derte nmovhohpwagdlys rajfative to
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there can be no relative Ion |tud|n i di novement between t en1unt|
the pl unger® 38FR&LNGS r%ﬁﬁed oks di §9F'-§ce(¥ef]15grﬁ"lﬂ)l daupitudinal c aovement

happen after thﬁ:dﬁﬂ%’@ﬁwéélﬂtl’f@saé)@ﬂtéﬂuﬂd@% ;eehéOpﬂéanaén 3bel es
390 with the Ioc 1ﬂ§r 3 and agter kover, tooI has €§§ an wered into

the side pocket® f4nd Qﬁn?%P CAFTIHT (MRADE vERSEES~ o
nove outward ofmdrte 3<8 Clerecr mboeld cbnsmler]&tﬂg&:a‘lnryt hdisplacedheosondffisey = -

bore 37 of (he el bl ngedt W leighlaveaThe SNANGl BidQ bool Bbcn SLAE

pocket mandrel “provi room t 0 “occur
Fi gures 6A1MAteald ¢cerriematmeans| ande instrumnert dnagpos@dt*sndsl dthe3oBa b

body, 302 is piyoial |y, magntedet qsidee B Beiéetl-g'?( Sharey 'a%db'élfédwtl@!\ﬁrnd éﬁe

retrdcted position by sprlng 394 wound aroun I vot pin 39 by
| ever 392 is Wﬁ?ﬁﬁ } ychappmt &40 Wh%F%rSPEZtﬁﬁ¢(ﬁ“ﬁEQﬂﬂﬁdiﬁﬁﬁﬁ%ﬁfﬁkﬂ%ﬁ
on the lower enrthéfopgdie dpder G2 &6 HOVWesdsitdbPa bbte 3@yer swings in a

cl ock- When the body 302 was lifted to its uppermost posi-
15 tion relative to the actuator 320, the cam block 370 on
detent spring 360 snapped into its position shown in
Figure 8A wherein its wupper can shoulder 372 engaged a
corresponding cam shoulder 374 on the actuator 320 to
detent or latch the actuator in its fully actuated posi-
20 = tion.

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
its fully actuated position. This 1lock means includes a

25 1lock 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 aperture 381. When the spring 382 moves the
plunger to its innermost_position, seen in Figure 82, the

30 plunger will extend béyond the flat surface 322 of the

~actuator. When the actuator 320 reaches its lowermost
position relative to the body 302, a hole 390 in the body
aligns with the aperture 381. of the actuator and the
plunger 380 is forced by spring 382 to enter into hold 390

35 of the body. The actuator and body are thus locked



wi se direction the finger 396 is able to project into 20 hole 390. | Lever
392 A normally held retracted by spring 394 so that it will not
beco@undul y worn by being dragged along the inner wall of the tubing.
When the, ki ckover tool is thus in the bore of the tubing, the conf.ining
wall of %the tubing will not allow lever-882 to 25 nove outward sufficient
to clear the hole 390. At such time, the |ock pl unger 380 cannot engage in
t he hole 390 even though the hole and plunger may be aligned, as when the
ki ckover tmogletheratard rdterfeuldan det usd ek ladi el anrg enid ivga key1 8blhg s stil |

t | t | 1 f,
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relation Ki'ckover ransm upward or
downwdiod fidy cébet oside |Hml¢qrrmﬁfﬁn§@'etlhrbu'gﬁlﬁes prrmm &om ekhdadetb at
subst anti Jdaa90 degrees and through the running tool attached thereto Ry,
the tool carrier. Wien the kickover tool is lifted so that | ever 392

re-enters the ddnfihiffHath PPEat0 RETUPREr 68nd %8s AR DA dehdocket..
mandrel , lsevesladde Wieleengage dikposederinesiof 7398 b&eﬁd@ ngo24 ded Wil |

ﬁg Camred ' r\]r raq.ll%f m%usrxq:ead:' £y t:fhhee l'looéi}(. plﬁjen 3 .??’93? l?lgosétil;gvpar ere it
- 15 retracted position by spring 394 wound around pivot
pin 395 by which 1lever 392 is pivotally mounted. A
projection or finger 396 is formed on the lower end of the
lever 392 as shown and when this lever swings in a clock-
wise direction the finger 396 is able to project into.
20 hole 390. Lever 392 is normally held retracted by'
spring 394 so that it will not become unduly worn by being
dragged along the inner wall of the tubing. When the.
kickover tool is thus in the bore of the tubing, the
confining wall of the tubing will not allow lever 392 to
25 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 plunger may be aligned, as when
the kickover tool is at first fully actuated and the
orienting key 350 is still at or near downwardly facing
30 shoulder 96 of the orienting sleeve. If, however, the
kickover tool is lowered slightly, while in the actuated
condition, to a position, seen in Figures 8A-8B, wherein
lever 392 is no longer confined by the tubing bore, but is
able to move outward into the enlarged cavity of the side
35 pocket mandrel, that is, into channel 80, the spring 382



| onger i.s engaged in hole 390 and, thus, cannot prevent relative

| ongi t udi nal novenment of the actuator relative to 20 the body. Thus, -this

| oek becones automatically rel eased responsive to lifting the Ki ckove ‘t'gol
fromthe side pocket mandrel. During w thdrawal of the kickover too@om
t he side pocket mandrel, the pivot armnust dgm+eturned to its 25 ned,
.or Figure 6B, position. Since the | ock plunger 380 has al ready been
rel eased or retracted fromhole 390, the pivot armw |l be forced to-

al i gned posi ti deingersttenger ethend sprgages dhecaresforcei theadoatk IPBampar

the top of the ?C pogﬁﬁ HEIdr 840 29 Id@.%& 'a%'éo"% tf’%eigowﬁsgsag.% Ngin

its Figure 6A- the deten
ef fective_to mfioncsch thepkvekodar at @@lum“t#rt-lcvdtoqkwael @iremqmrﬁﬂ%gthml

346 attached t@rAdigyeld @Juc@mkaqftrmrvcse nra Y S L1681 dlsver
i NSt rument 38 to the 35 kickover tool The runnin tooI 346

- 3
includes a topt§19d-°400 Re v Pr§ SENGS e°ﬁ0§°ﬂl$l a%qrss%&%ean

t hreaded as at wiQf fpreaehachraldtive t H]Gngﬁlﬂﬁdlﬁad Qio\kmxémorbbweenl Nghe
410. Body 410 ha a bo e % )ﬁlm ch i nI ar ]c_i 41 grow di n%% L
downwar dl y f aciteg Y] n‘?’é n3F -4 falan ?ﬁ%a é°ﬁﬁr 3:6‘ & it 12D

| at er expl ai nedted coélatid20 hahiusy saed:mrelﬁZZomﬂnedh ishenkacgesreas xoU24 -

i's disposed ing 14 ,0f ;m,ﬁ% 4n d
nmay abgtt dovvn dlg]%rg%r?feg ?g‘%gfﬁt ér nq e?o%ji' agesﬁ%‘ = ﬂ?%ﬁtm?%o
i s secured 4% ﬁ@?qq%h itis quﬂq@r@b@xw%eafsmm@m QR Hegresms,

screws, or the add<euhm1gma£hétrﬁamhg £8301 B takHhellD th RN B ALY tool
repl aced i f necessar As shown, the collet is secured by screws 426

threaded i nto S&%ai% 15 body apertures and having their inner ends
engaged in suitabl e Wwheresshs, kti@lkm,exort&bt 4sf drieed nsbhehad) | Béver 392

re~enters the confining main bore at the upper end of the
15 .gide pocket. mandrel, 1lever 392 will engage the inner
~ wall 27 of the tubing 24 and will be cammed inwardly,
displacing the lock plunger 380 to a position where it no
longer is engaged in hole 390 and, thus, cannot prevent
relative longitudinal movement of the actuator relative to
20 the body. Thus, this lock becomes automatically released -
responsive to lifting the kickover tool from the side |
pocket mandrel. |
During withdrawal of the kickover tool from the side
pocket mandrel, the pivot arm must be returned to its
‘25 aligned, or Figure 6B, position. Since the lock
plunger 380 has already been released or retracted from
hole 390, the pivot arm will be forced to aligned position
when its outer end engages the restriction as at 398 near
the top of the side pocket mandrel. - As the kickover tool
30 is again in its Figure 6A-6C position, the . detent
. spring 360 will again be effective to maintain the
kickover tool in that position, '
The running tool 346 attached to the outer end of
pivot arm 330 releasably attaches the instrument 38 to the
35 kickover tool 30. |



The collet 420 is formed with a plurality of depen- dent fingers 430 each—
haV|ng an external boss 432 provi.d- ing an upwardly facing shoul der 434

whi ¢ “inclined 20 upwardly and inwardly and a downwardly facing

shoul 436 which is inclined downwardly and inwardly. The upwardly faC|ng
shadul 434 is nore abrupt than is the_ggwnwardly facing shoul der 436 for

a purpose to be described. The collet fingers rel easably engage the

i nstrument 38 as 25 shown. The instrument is provided with .an upper

end Inrerrberd440 Tl'ﬁé’lﬂﬂnﬁmqlpﬂﬁbm y46pentngdeki add@yesdh{l&(’l!mvh@@mﬂ gnt er nal
annu ar ri e, 444 constitu omon rne
"i nt ernal 1? s%l{%é E d.'l ™ SRR ﬁgc%tprgéfdgga %
shoul der 448 S&OIVWathad:bmentl ited tHewmppelt v eavdd ofiwdbally @xd hodsng/ardl y
facing sh g 48 ¥h h lign rAl a wn. The
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downwar dl cl ng sho I's nmore abrup aci ng
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the - 3lged N4 6 NAhod é SPhPSose ol P Béleléeéfréﬁﬁﬂh%&h somewhat | ess

force than that re ilre 56 I sengage |t of the pulling tool is
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as at 458 pg¥k Peebhbfgealllousp el 482 Hedd¥samper AHb H¥rANdthe

collet is secured by screws 426 threaded into suitable

.15 body apertures and having their inner ends engaged in
suitable recesses, holes, or slots formed in the collet.

The collet 420 is formed with a plurality of depen-

dent fingers 430 each ha?ing an external boss 432 provid-

ing an upwardly facing shoulder 434 which is inclined

20 upwardly and inwardly and a downwardly facing shoulder 436

which is inclined downwardly and inwardly. The upwardly

facing shoulder 434 is more abrupt than is the downwardly

facing shoulder 436 for a purpose to be described. The

collet fingers releasably engage the instrument 38 as

25 shown. The instrument is provided with an upper end

member 440 having an upwardly  opening blind bore 442

having in internal annular ridge or flange 444 constitut-

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

This fishing neck provides en upwardly facing shoulder 446

30 which is inclined downwardly and inwardly and a downwardly

facing shoulder 448 which is inclined upwardly and inward-

ly as shown. The downwardly facing shoulder 448 is more

abrupt than is the upwardly facing shoulder 446. Thus,

the collet fingers may be moved into engagement with the



t hrough bore 460 of the carrier 335 attached to the pivot arm 330 of he
ki ckover tool. The upper end 458 of control rod 450 which prot
from bore 460 of the 20 carrier is engageable with cam surface 462 fofred

‘on the | ower corner of the pivot armas shown. A coil spring 464 is .
di sposéd in bore 412 of the pulling tool houSilag 410 and surrounds control
'rod 450 between its upper and | ower flanges 454 and 456. The | ower end of
the spring 414 is 25 not supported on |ower flange 456 but is supported by
the upper end énteraadoifishiango ngisk €fi theygpatraments wiridagamenhat tless

lower side of ibeceoRhadl thad R rdd@nee dA¥ndaqaPaly, an upward force to
the control rod to naint%in its rounded ﬁf er end 458, in engagenent with

the camisyr- 30 fac®4824d0 tRE pFbst BY It hePR} ckioVerfAdd. MHth oAt
end of the conkxtlernad 45Qowhwaniddvged flazipigOVi o lldeab 49 expaider 44Q

whose uppeg and_| gwer . edges. .corners__are .preferably, chanfered. a
shown.  TRe knoH gfﬁbﬁse s‘iﬁﬁ:‘ SMLgRPPE SRR sﬁ?se;d'gﬁet%% r‘frﬁ%n?o%/\%r%\%
ends of the collimitf ithgerdowrBdrad miroement bifgthe 6Bllpdt relatiire ithere-
sufficiently lgpge in diameter to prevent the | ower ends of the collet

fingers frombeing forced inwardly sufficiently to permt themto disengage
and be wit hdraw er r Fof leak Hehe eelhet finaeng snorgsfl time thestinghawmess:

1t 5 my beandetld N1®cK khdpf B &E9PrdY Oro@Sandebbrifg atRPRIsdd,ange
454 as sep?rate, i.eces Sgdekg n fasten themto the control "'rod by suitable
n=s

means suchl8s ¥ildadow aiped.i ke. Wen the kickover tool 300 is
actyated from itsalOconatigbedqdsiso ois deeposadFi gUtREn6AINE, pul lilrky

at “about 50 degPals 3H8 o TRPCKBUBF TP bol TRl | SOTRELEESI Sartqlr SRU | (GF
tool,, and inst haméng r@ndiargien exeerngkbr wippslr pfiangens54 hamhnas anfadder)62
of the pivot 134arm WekkrhQiCeriBhge0R5E0! 1 100 fafi et NELOUIdALD, 1 O0Gpd O

15 upper end of the control rod is rounded as at 458 and

prbtrudes through bore 402 of the wupper sub 400 and

through bore 460 of the carrier 335 attached to the pivot

arm 330 of the kickover tool. The wupper end 458 of

control rod 450 which protrudes from bore 460 of the

20 carrier is engageable with cam surface 462 formed on the

lower corner of the pivot érm as shown. A coil spring 464

is disposed in bore 412 of the pulling tool housing 410

: and surrounds control rod 450 between its upper and lower -

A flanges 454 and 456. The lower end of the spring 414 is

25 not supported on lower flange 456 but is supported by the

upper end of the collet 420 while its upper end is engaged

with the lower side of the control rod upper flange 454 to

apply an upward force to the control rod to maintain its

rounded upper end 458 in engagement with the cam sur-

30 face 462 on the pivot arm of the kickover tool.

The lower end of the control rod 450 is enlarged to
provide a knob or expander 470 whose upper and lower edges
or corners are preferably chamfered as shown. The
knob 470 is small enough to be disposed between the lower

35 ends of the collet fingers 430 as shown in Figure 6B, yet



i iti in Fi Fig- ure 8B position, .
| ower nost position, seen in Figure 8B. 1In the . 5
{LZ kg «Qn thg | ower end of contr.ol rod 450 can no | onger support the

we I ' ' ' t. In this case, the .
s of the collet fingers against inward movenen In thi :

Lgl ;t can be di sengaged fromthe instrunment by nerely !lftlng_klckﬁyer

too+ provided the instrunment is held in the_receptacle. In installing the

: . : d as

' in the side pocket man- drel, the kickover tool is prepare
ggzhrrzegfg[n25 ures 62—60. I'n preparation, the kickover tool is aCLuated
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tool is opgrafed to. its running position, as seen i’ : ' 5
pernit the 5§%tr& ?8515§gqﬁb %ﬁvefeﬁmunhéﬂthéOblas ovelpriag 46dpép -
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an inward £hasrt Qertical position, the cam surface 462 of the pivot |
15 arm will force the control rod 450 of the pulling tool to
its lowermost position, seen in Figure 8B. 1In the Fig-
ure 8B position, the knob on the lower end of- control
rod 450 can no longer support the lower ends of the collet
fingers against inward movement. In this case, the collet
20 can be disengaged from the instrument by merely lifting
kickover tool provided the instrument 'is held in the
receptacle. '
In installing the instrument in the side pocket man- T
drel, the kickover tool is prépared as seen in Fig-
25 ures 6A-6C. 1In preparation, the kickover tool is actuated
to swing the pivot arm outward, the carrier is swung down-
ward (clockwise) to its pendént position to move the
control rod to its releasing'position, the upper end of
the instrument is'telescoped over the lower end of.the
30 collet to attach the instrument to the running tool, the
release lever 450 is depressed to unlock the actuator from
. the body, and then the kickover tool is operated to its
running position, as seen in Figures 6A-6C, to permit the
control rod 450 to move up under the bias of spring 464 to



orienting key 350 which overcones the outward bias of spring 356 and es
the key 350 to nove t,0 its fully retracted position, seen in Fi gures@nd
11A. This is substantially the same procedure taught in U S Patent 2077
4,442,893 to Foust, which is incorporated herein for all purposes by
reference thereto. The instrunment is now w t+33channel 80 and in align-
ment wth the receptacle bore and 'can be |owered thereinto. The collet is
unl ocked, but still supporting 25 the instrunent. The kickover tool
is lowered. CSelehskocind Pesibied thite serurelepteckingotke 3bnsEreT-
trical contact jentrags.thd heiStd ey I¥8b S on the instru- nment engages in

the receptacle bore | ock recess SQ# holcﬂ the instrunment 'in place. The
ki ckoverytpol is |if{ Fbcgeveﬁ/i t 6’33@‘? elEEFFE{“ef‘Forﬁq%eaFﬁgFPEﬁeﬁP ahd
is wthdrawn friool hetying .amd t swersdvintof thdevkiTkoves 1ovbl awitlet®0the
string fromthe . t he egtri.c oywer nmay. be .turned on and el.ectrical
ener gy tra?sm’ ﬁ%&géri%lr%%gﬁggﬁ (ries 4%&1?‘2 )éﬁﬁstorrytﬁ?éh % SHoWhfoltE, %he_ $1d€
I nstrunent 38 Wddkeds mandred .t hi Shel ekickouereneoql dred whien r2$fbad tivo
the  —34- Weldnqiqesyte abfidREPRGANP LRthNeil doiRiingmadkele Th

instrument will then generate appropriate electrica Ich are then

transnitted tRTRHE wrhe Kickasiern saplasd dyuremeest 58°att11%e?%%¢P‘a%%1¢ or
processi ng and Bore Satitbetiiefir the&p| BYE @ AP Udct @aed OFhS1 IR SEvéeP €odEMRSY

bank. In wells having their bore deyjated apprecjably fromthe vertica it
is possibl.ed haﬁ’-‘ﬁ‘%‘?%‘é BBEP{gPﬂandWé’le%u?hgaglegvﬁ%n&Pé’lT FRRTRES b “hy
| ocated i n suclactenataddpdBitihong. tHd springt BB4 paddi btkeh halaviehespace,

ecePlecle bor ooty SUah SPTOLeL 1B, S LABALSA.A! oIS AR d helf <

mandr el . It ( .for-- e Kickove _ Tal
i nstrunent intditkle casptils eiboer semde Movesusaboitt i 3FRa umgil it

instrument may coids €5 BehfSHhhinst the actuator. Spring 354, which is

15 stronger than spring 356 now applies an inward bias to

orienting key 350 which overcomes the outward bias of

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

20 4,442,893 to Foust, which is incorporated herein for all
purposes by reference thereto.

' The instrument is now within channel 80 and in align-

: ment with the receptacle bore and can be lowered

g thereinto. The collet is unlocked, but still supporting

25 the ~instrument. The kickover tool is lowered. The

instrument is forced into the'recéptacle core 36. Elec-

trical contact is made. The snap ring 46 on the instru-

ment engages in the receptaéle bore lock recess 50 to hold

the instrument in place. The kickover tool is lifted to

30 withdraw the collet from the instrument énd_is withdrawn

from the well. After removal of the kickover tool and

tool string from the well, the electrical power may be

turned on and electrical energy transmitted through

wire 43 to instrument 38 downhole. Instrument 38 will

35 utilize this electrical energy and will respond to the



15 of alittle 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
desirwgﬁ; t hat means be provided to prevent such saggi ng of the instrunent:
Such #is may 20 include the follow ng neans which will now be described.
The plvot arm as shown in Figure 8B isyyovided with a cross bore 500
which is threaded as at 502 to receive a plug 504 as showmn. The cross bore
500 is reduced as a 506, providing an wupwardly facing shoul der 508.

A 25 pl ungen 15 Hrdumiry amd Iwwemtkadlﬁlﬁhat sige Wetemdaﬂ@réi | dably
di sposed g& bor e éOO mnt L uceg di_anet er %g QQ di sposed in
reduced boP§ 5B ETNRERT K& §| é} %Tﬁeﬁi e PPPEPREJE S £ Jagal nst
upwar dl y fsa.glnﬁgsshwhlldhr 308, then rM@l@t@dof thlneughungerewnl :
protrude PE¥Ot Ar iy, e n u ‘A coi
spri n% yspogegbﬁgﬂ o?g %% Sagfl fggéu iFdIg E?aggséﬁﬂ?te agai nst
the i Rne e@uesﬁ:r el sDhayini |r@aidmm,omdém ﬁmrgg@gaimsa temorad 512
of the plqﬁgﬁg Thus, the spring 520 constantly applies a -35- force to
pl unger 500 tending to extend it as far as possible. Plunger 510, as seen
in Figure 8B, & handngl $heir Pose FeYissed RAnrEHaRAY oFFAT That
is to say tgagatvértmmhphungﬁ poss DB hé edhaet vaeeslaéepwdk@tt nhé‘ncﬁé’ﬁl and the
pi vot pin the pjv |s in it ver ar ne .
posi tion, Eﬁﬁ 4§§éitgy gelé? t?élﬁﬁe?ﬁﬁﬁ)é&Yfggﬁily a

f or ce 0o (bmne.er EZL41$ eﬁdrhgeroppssabéel tthatso whepinestenliac38eare of .
count 1 - Clgiti fgndle1 ik er kAN 10dBESa 4 Cenl lpg@kiSgildee bestagurent \3p
to swi ng outwar e kickover tool unti s lower portron is _

agai nst t Fanggel .of ¥‘ﬁe maiebpo it imdr efor THaes pkiekoveD stl%ﬂ]—l dtde

suf fi ci entlgf prowaiall iirktGAlMeh € hish@ct i evadtdgtddife SiEErHOCKBicaaNdT €l
shoul d be_ in a
because of the slant, the instrument may "sag" as a result

15 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
prevent such sagging of the instrument. Such means may

20 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 receive a
plug 504 as shown. The cross bore 500 is reduced as a
506, providing an wupwardly facing shoulder 508. A

25 plunger 510 having a flange or head 512 at its upper end
is slidably disposed in bore 500 with  its lower reduced
diameter ?ortibn'disposed in reduced bore 506. When the
piunger 510 has its flange 512 engaged against upwardly
facing shoulder 508, the reduced end of the plunger will

30 protrude slightly from the pivot arm, as seen in Figuré 6B
and 10B. A coil spring 520 is disposed in bore 500 and
has its upper end _supportéd’ against the inner end of
‘'screw 504 while its'lower'end-bears against the head 512
of the plunger. Thus, the spring 520 constantly applies a



15.hori zontal position with the recept acI e bore 36 on its upper side.
The screw 504 may be used to adjust the |oading of spring 520 as deS|red
As, was mentioned earlier, instrument 38 can be any suitable |nstrunear '
noni toring the desired pararreter 20 in the well. It is likely tha ch
instrument will nonitor both pressure and teggerature especially sin he
pressure sensor will need to be tenperature conpensated, tenperature data
can be obtained with little added ex- pense. Sone such instrunments are very
accurate, veryfabcesopdi piwiges, 5@Nd seidimpstdoy. exthay nby repr dant as '
cost of tens of thogiands of dollars. The running tool 346 is designed to
install the dePPE&tR Fnstrument in the side pocket mandrel gently to avoid
damage thereto. It PhynherdB3D; abseseenpiovFdgumealB,onist spakedkdnwarddy

tool for catchip K}%t Q)SJ:[]{LS'% lﬁhgﬂjteﬂg yoq;cc‘.hqﬁnt a.ngrfalsl dd e8a9f thhg .

runni ng tool. mean rawi ng and W now be d scrl bed.
Cat cher ﬁeanth65®1um9§r isholwcatedpbatvagn theorpitatiapdr %2@ RRAFtYEr es

6B, 6C, 8B, and;|,GB. gllnt 3130C! U3 X Up I3RS aPR2 i8NA L O S ﬁ@&kﬁﬁéﬂs o254
attached to th | oner end of actyator. 320. R\?_Vg neans 5

2
shown to corrpri“ééaélgpﬁﬁl Bofdlighr FEeBoGPIFIGHEE 8Bt ki PXPOSE eﬁ‘fiy°f
‘three rods of pmahbe#i 800t &ill ﬁ}ﬂly od goreced[ty ré¢amivet 34048 seh8ingerndd y

(1o bl 0 oye,LEeel Yy ARG Spivd 0 WED S8V 1OL G OLLARRLs s
556 in act d@todisddéties.shdvims \Mfexrea tmélse:taaxml abebyllam'ermembr pltn?s
suchgs Pt n 55§w%§g %% v Eﬁg 4 an '§15ﬁ86é¥eqobﬂ hﬂ%lﬁpWQ@ﬁ@bwer

opentng 10 hol &€ contaln |s secured therein by suitab e
means such as ROE§i®S2 ighdrgringtdtbes wall 952 the sikde cPeRkPy Mamgined

g'ngce the openpHppedpLiKly o526 0BhauIEAr b4sasgnasedtdis pywe fiel ovot hﬁdswver
‘this action even if the side pocket mandrel should be in a
15 horizontal 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.
As was mentioned earlier, instrument 38 can be any
suitable instrument for monitoring the desired parameter
20 in the well. It is 1likely that such instrument will
monitor both pressure and temperature especially since the
pressure sensor will need to be .temperature compensated,
temperature data can be obtained with little added ex-
pense. Some such instruments are very accurate, very
25 sophisticated, and very costly. They may represent a cost
. of tens of thousands of dollars. The running tool 346 is
designed to install the delicate instrument in the side
_pocket mandrel gently to avoid damage thereto. |
It may be desirable to provide means on the kickover
30 tool for catching the instrument shduld it accidentally
fall free of the running tool. Such means is shown in the
| drawing and will now be described. | '
Catcher means 550  is shown = depending from
actuator 320 in Figures 6B; 6C, 8B, and 10B. It includes
35 rod means 552 and container means 554 attached to the



of the | ongest instrument when the instrunent is carried 15 by the .

ki ckover tool. Thus the catcher, neans will not interfere with the normnal
oper at of the kickover tool or with the process of installing the :
instr@:t in or renmoving it fromthe offset receptacle bore 36 of a side
pocketEfindrel . 20 The container 55¢is provided with a bore 564 - -
which is flared at its upper end as at 566 to guide the | ower end portion
of the instrunent thereinto. The bore 564 is reduced in dianeter as at 568
to provi ddmmpmﬂdquf a(dmﬂdtcljzne.d arog! atieawws 095 3hadld dehowhO £6r

limtin 25,48l ] Vi i nstyunment into hore 564. The

di amet e? c'TO“H:or g ';qng‘ix CP% Pﬁatﬁofc?%jéép?%?pﬁ& Y% Bt PREsi de
pocket marmitely 3@hat|$@ V\rbﬁSt 13 smaridrtdu.hme'tast.r UnBime inmhnourprirgdhu

al i gned d Kk it § | t ub-
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i nstr uhHing Wi iae peY %\Eelb%%%thbsﬁt’éﬁlglat I east, severely |

damaged by drombdlgssfz €Rakn it Wppbr 'Eha heispbsé@ved fa Oab%ﬂﬁai-“@iiz with

ease and wi t hout extra trip in the well with retrjeving tool
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| onered i K I T, ver tool is thay/
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facing shoul depe 4300843 callgle TG 230 S fl e84

15 by the kickover tool. Thus the catcher means will not

interfere with the normal operation of the kickover tool

or with the process of installing the instrument in or

removing it from the offset receptacle bore 36 of a side
pocket mandrel. .

20 The container 554 is provided with a bore 564 which

is flared at its upper end as at 566 to guide the lower

- end portion of the instrument thereinto. The bore 564 is

reduced in diameter as at 568 to provide an upwardly

facing inclined annular no-go shoulder 570 for 1limiting

25 telescoping movement of the instrument into bore 564. The

diameter of bore 564 approximates that of receptacle

bore 36 of the side pocket mandrel 30 and will thus

support the instrument in an upright aligned posiﬁion and

when the kickover tool is 1l1lifted through the well tub-

30 ing 24, the instrument will be lifted with it. Thus, the

very costly instrument which otherwise may have been lost

or, at least, severely damaged by dtopping free in the

well, may be retrieved from the well with ease and without

‘making an extra trip into the well with a retrieving tool.
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downward novenent of. the collet is arrested.” Further 15. |owering of

the pulling tool causes the control rod 450 to be further |owered while
conpressing spring 464. The knob 470 on the | ower end of control rod 430

will

be noved to a | ower position allowing the collet fingers to be
inwardly so that their bosses 432 can nove d@¥ward past 20 intern
ftange 444 of the instrunment. Upon passing this internal flange, t

collet fingers will spring back to their normal position, and at the\sane
the spring 46Fhf | FnetEHRENENnd8noRaYt hke coFekr ienmmwalar r dihe | \Aide
t he control

time,
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lowering of the pulling tool causes the control rod 450 to
be further lowered while compressing spring 464. The knob
470 on the lower end of control rod 450 will be moved to a
lower position allowing the collet fingers to be cammed
inwardly so that their bosses 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 position, and at the same time, the spring-
464 will expand and move the collet downward relative to
the control rod to a position where the knob 470 thereon
will support the collet fingers against inward movement to

“their releasing position. The pulling tool is now fully

locked to the instrument and lifting the kickover tool
will 1ift the instrument from its place in the side pocket
mandrel. Of course, should the instrument be fouled in

the receptacle bore 36, an upward'pull'on the pulling tool
of sufficient force will shear the pin holding flange 456
in position on control rod_450 and allow the flange 456 to
move downward until it comes to rest upon knob 470. The
collet now is supported solely by flange 456 which in turn
is supported by knob 470. In this position, the collet



in an opposite wall of larger slot 358, Slot 592, as seen in Figures 8A and
10A, -runs longitudinally of the actuator 15 320 and is strai ght except for
a rei@* ely small crook or convolution 594. The extrene upper end of the?*
sl ot - eferably be in line with the straight portion thereof, as shown.
VWhen i cones desirable to relieve t4884 0ad of 20 spring 360, as when it
Is desi¥ed to work on the kickover tool w thout the detent being a
hi ndrance, the stop block 364 is nerely forced dowward by pl acing the
bl ade of &£isgeswdi$ veesihionedsifer 3sslawnoknobhd 76t opnd| csk ded s+ ng
downwar d. o ;

erdRdd® SR PAO 5n§?¥ﬁﬁeﬂew@\éﬁﬁq.1(¥' tbérpzrr%rléiﬁﬁslgzgf%wom ove

innardly a Iittle for a short distance as th

crooked p&iCkovest ¥Rl sVoEh gRougd (gRwse pke Hgﬁhﬁﬁ§§e§hﬂn%ﬂ¥9Qkﬁ$¢U
portion. Ofcd]_h_%ts|ﬁ'tom iR sitrcga-_xb;ln@dq;vm Il nove readil y toward the | ower end
of the slot as ggrln%gﬁo gnvm nds to relieve 30 its I 2 To %‘gl oad
spri n} 360 and r°é:3t E 1 Yefent CPBYBPEFREPng dlstt|°(§’n PEk L%tk 364
nmust be | whiledh counld otherwise béageowﬁdedsdm\ajrsmlezs fdmcedsuxemeat h it
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dr awi ng. 16% thg¢ ts%aopb%eﬁk B§4! 'Fn&?d béhesfﬁawgy?»ﬁﬂou\%#édbeow%Or

re-1 oaded and as I n 590 the sto passes _t he
cr ookéd pd"tcttlu@ﬁoig@?% Keaslpétlr t‘hfe BivRK W‘FT‘ 3faping 094 sSeper¥eding

posi tion. fﬁhesdmbxé SPpét Ogr860ini |1'Jhem361fﬁgiil Blédﬂle ahap l‘vafingltEhéiﬁ uppey

position since, the stop, bl ock can onl over com ng
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drawi ngs din tahqupmteomadrle @(ﬂmmrqlcmlgﬁ&nd Skot 0352 £ hesgesen N

in Figuxes 8A and 10A, runs longitudinally of the actuator

15 320 and is straight except for a relatively small crook or
convolution 594. The extreme upper end of the slot may
preferably be in line with the straight portion thereof,
as shown, _

When it becomes desirable to relieve the load of

20 spring 360, as when it is desired to work on the kickover
tool without the detent being a hindrance, the stop block
364 is ﬁerely forced downward by placing the blade of a
screwdriver in the slot 358 above the stop block and
prying downward. As the stop block moves downward, its

25 upper end must move inwardly a little for a short distancel
as the upper pin 590 follows the crooked portion of £he
slot. As the upper pin 590 passes this crooked portion of
the slot, the stop block will move readily toward the
lower end of the slot as the spring 360 unwinds to relieve

30 its load. '

To reload spring 360 and restore the detent to
operating 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

35 formed in actuator 320 slightly-bélow window 366, after



si zes, shapes, materials, and arrangenents of parts, as well as certain
details of constructi.on, may be made‘within the scope of the appended
clainms wthout 15 departing fromthe true spirit of the inventiom@
Attention is drawn to our co-pending United Kingdom Patent Applications
8606099 (Serial No. 2170247) and No. 8523939—(Ser|al No. 2164684). The-”

5606009 wer e divi ded T ot 17 BRI B et | RaT S ofo BT YahBTagare thej5top

‘CLAI M5 1. A KRk etro tilos yepey nmauf-wg aeg@vmethn dnawfinget As
receptacle of a sidejpockedp POk els LOFREAS- ‘.hggspﬁ'ﬂn 9@9%@190% kRYinkg
a flat side and neans 5 at its upper end f tachnment to a tool

string; ‘an el ongat e ActiRTR R i 0P 25| Bhe sPaeeanalanSBPl gt th REPPnear

its upper ergl; MeanssrEFKEsd s8@s Sehdl dpslyke@ngoaeiont 94t Qgelther shor, the
relative_longitudin} sI|d| novenent V\/i%gtheir gat Si g he. load
facing each other; ]p ?ﬁ%t’a’ﬁ? Bn?YRE" A épgtﬁgsfl \*EP end "8t 1944
body, said pivot armha&pmgigi 36@ewDll emaimtaandthe Bhaprbdondk dai dtisnner

end of said pivot arxi% %%’P@I@ﬂ g&lué!wﬁP ng¢hed %%h?gﬁgtu ?8&5&%3&:ﬂ¥n‘6ve

cause said pivot arm in response’ 1 ve sl i
movenent between sa@b\kru@/rran@nbmiWa@veacomlna tbel loadr pér smmogaBW

carried on sgjd free out efh@“fb@égéﬁh? @& ¥OF i BETbn "BARS Ak 8WERgaLbY lt%chl ng
said actuator to said body, both in irst position wherein said,tool

carrier is 20 Y eHetehi #he %’é?%ia‘%ﬁ?ryaﬂﬂlyl Ang ¥ELdRYspSLangss in
whengiyn said tool cagized,ishapes, Thatet gaed,pand- atkangenadtecbagalpits ,

eans pOSTLIvel Y |00kl NG BR) s SELUBLEL AQCSRL BROK LD BR P Yy BT 1
: made within the scope of the appended claims without
15 departing from the true spirit of the invention.
Attention is drawn to our co-pending United
Kingdom Patent Applications No. 8606099 (Serial No.
2170247) and No. 8521339 (Serial No. 2164684). The
present U.K. Patent Application and U.K. Patent
20 Application No. 8606099 were divided out of U.K.
Patent Application No. 85217339.



25 automatical ly unl ocked responsive to said kickover tool being

wthdrawn fromsaid nmandrel. 2. | The kkckover tool.of claiml,
whe §, said neans for latching said actuator to said body when said tool ~
carr{gryis in aligned and m saligned positions 30 conprises: first

and second shoul der neans on one of sait™®ody and said actuator; spring
means nounted on and novable with the other of said body and said actuator,
said spring having a novabl e end engageable with said first shoul der neans

to releasably latch 35 the actganamMsto the body with the tool carrier
in aligned, position, an e d rin -41 i.ng
engageablelmﬁth saldAsegb%%d%1 i %ﬁ%ﬁ %%ég% %dga (% V sa|§

actuator to saidfbedl Mﬁchptacaetgﬁlacandeepcchenlsmangmed.pogmpwaﬁﬁgé
The ki ckover tog},%of %ha'erﬁl&gé’!?rﬁbéﬁrsﬁhqlﬁb"%t §lat sidehHl helnQvi ded

wi th biasing meanS for biasing said tool carrier In direction tending to
cause $he | owerakndtsf uPPRal | QRﬁﬂf%éfr?§GaFH@Pé5y1¥b ZnFAGLafdy ihgem t he

I ongi tudi nal axafi ob1&ARGEtKi Céf@ﬂ@étén@olhaMm;4 a flat KiHe Kigggovan tool
of «claim3, |nclud|n8g atcher neans carried o sald act uat or sald
a

catcher neans i AELERFA nt BEREr 156 ( FRRCENETGsadi 2% d CRRRRS LD ¢
spacer rod neansatdnnéeidyng samdl captubtbmer ypydther t ofsai d redfatdiver Wi th

it$ upper gg?r} onghgudggg fxalégwmosggegé %1W§lt(é¥§ @%5 @ﬁ%h% to

sai d tool n-sal 1S I'n al osi ereb
sai d caobcher mnfaccagchashidtherb gopivelkoakm pawetnéﬂw moun tiedc mear

di sengaged fromggi dois! &f deTsad® bay, saia AU hadinkol

installing a device in an offset receptac of a side pocket man
conpris- ing: afrefofded RRR ARAdI A a%*ﬁ%% &nde &t ept end of

said pivot arm belng operatively connected with said
actuator to cause said pivot arm to pivot in response

15. to relative sliding movement between said body and
said actuator; a tool carrier pivotally carried on
said free outer end of said pivot arm; means
releasably latching said actuator to said body both
in a first position wherein said tool carrier is

20 aligned with said body and in a second position
wherein said tool carrier is in a misaligned posi-
tion; and releasable means positively locking said
actuator to said body with said pivot arm in said
second position, said locking means being automati-

25 automatically unlocked responsive to said kickover
tool being withdrawn from said mandrel.

2. The kickover tool of claim 1, wherein said means
for 1latching said actuator to said body when said
tool carrier is in -aligned and misaligned positions

30 ' comprises: first and second shoulder means on one of
said body and said actuator; spring means mounted on
and movable with the other of said body and said
actuator, said spring having a movable end engageabie
with said first shoulder means to releasably latch

35 the actuator to the body with the tool carrier in
aligned position, and said movable end of said spring

R ) 9 l!ll




Its upper end for attachnent to a tool string; an el ongate actuator having
a flat side and an orienting 25 . ‘ key near its upper end; neans

connecting said body and said actuator together for relative slidi
| ongi tudi nal novenment with their .flat sides facing each other; a p{®bdt/
pivotally nounted near the |ower end of saidlbody, said pivot arm Raving a
free 30 outer end and an inner end, said inner end being operatively
connected to said actuator to cause said pivot armto pivot between aligned
and nisaligned posi PRéRg iengeasadrise whth esaldv s aaprsheshowkdewenesnsd tibody

and said actuator, §é!LQthBQ£/ P BV ac%ﬁator £6aGaaM" baay Laiedaqn
its free-outer end sald cam -42- su-rface eln% | ocated on the outer

| ower coyper of salH°BFVS?rEFﬁFmﬁBnmééP&1EP§§tP&FﬁlP?nrn said ms- aligned
position; a tooB.carri erTneVHﬁ.akbyeQaltbedoEEeE:Tth.inhQ fwereuhersaaadpqﬁzo&al d

pi vot arm _.said tool formed wit an its | q
end for atPachnent SFm 1ﬁﬂﬁﬁ9ﬁ;g§éﬂw%§§ §23858H|MfﬂWﬁdﬂ§5 gﬁasbBSeFaéﬁe
of said tooI carri etobﬂlrcmgh:m china pordirmmriiforsaiténddngi ngot aduswy the
extend and engage sg§j a rf.ac I S I lg. 1

| .at chi ng sai d act ua?11 ?orgsrg#jdgg %aﬁo?% ttrldgsﬁ"aau (c:iagg ? tg'og%t ?gngo gglng
said second posMﬂUﬁY %lmmréf@sébnglﬁﬂéhgaéosﬁxiﬁelqﬁI c&ichg kdgkgver
actuator to said bogyow. th said plvot armis in said second position, said
| ocki ng means bei ng autoggtlcall unlocked responS|ve to

wi t hdr awi ng%saftd ki ckovefR®oolk¥ %ﬁﬂ%%]dtﬁﬁﬂdreP 6.claim 3, Thdngluddngr
t ook _of claimb5, wheaethekh@cafBeicairded @Al Qamvaetaaﬂbr$ Baad d:eethetrh

sl ot ‘means i n which s engf&ggﬁp i_n_nmeans q$rr|ed g ﬁa id el aqngate 2 4
act uat or wher eby salg@2pPv Y cAuSER BV P T h*PRs 5 s?‘?)c%%l o
el ongat e actuator nmeang,r esatidvespacer rod means connecting said con-
-tainer portion to said actuator with its upper end

15 below the lower end of a well tool attachable to said

tool carrier when said tool carrier is in aligned

position, whereby said catcher will catch said well
tool should said well tool become disengaged from
said tool carrier. _ ,

20 5. A kickover tool for installing a device in an
offset receptacle of a side pocket mandrel, compris-
ing: an elongate body having a flat. side and means at
its upper end for .attachment to a tool string; an
elongate actuator having a flat side and an orienting

25 key near its upper end; means connecting said body
and said actuator together for relative sliding
longitudinal movement with their flat sides facing
-each other; a pivot'arm pivotally mounted near the
lower end of said body, said pivot arm having a free

30 outer end and an inner end, said inner end being
operatively'connected to said actuator to cause said
pivot arm to pivot between aligned and misaligned
positions in résponse to relative movement between
said body and said actuator, said pivot arm having a

35 . cam surface formed on its free outer end, said cam

* ¢ L M S *



said el ongate body. 7. " The kickover tool of <claim®6, including:
catcher neans carried on said actuator, said .catcher 25 , nmeans

incIu-} g a container portion and spacer rod neans, said spacer rod neans -
connedd\ng said con- tainer portion to said actuator with its upper end

bel ow: e l'ower end of a well tool attadl2able to said tool carrier when
said tool carrier is in aligned 30 posi tion, whereby said catcher
will catch said well tool should said well tool become di sengaged from said
tool -carrier. 8surface bmhin&ki drgasedt can  theclositer7, lower ecorsaird afeans
for latching sakdiact pavek bemSaktiehodu W@l ol Arid is in If40lg CHfidLr is
in aligned and n1$all%ned posi tions -43- conprises: first and second
shoul der neans 8A1gREdoPOSAtdBd} &0PLs SaFrderuigotaddnt mprridds dyunt ed
on and novabl e wheh £hgeotdigtedf endl dobodya Bid pSdict agtiat 0§aigaithsipri ng
havi ng_.a novabl e_end engageabl ¢ 5 .. ,Wth said first shoul der ans to
rel easdbly | at cR3FR&SAc {an?ﬂaY%B§ UFeRst AB £66I gFFi§P4|#g%igned
position, and saittachmenite cehda ofusaidgspoolg drel ngn engagdabl ehrddytsai d
second shoul der ans.tao.r asgbl t ai t yat or ajd.body with
said 10 tgo C éﬁorergillﬁ %%ga%/#gd;\leggﬁgsic%r%ﬁie%.Qhr&?gﬁ ‘fﬁ‘écgi Skover
tool of clai m 8pomttdoai rrfasdigi vomndng i ok omasteextand bandi ngagms for
bi asing said toghjgarchff bQr@ader egti oM iendings { o false Lha dugend of
a well tool carried thereby to smﬁnq:15 ~away from the, long]tudina
axi s oft0sai d ki dR&EFBANGo0FE1g 0 actuatorrygo %’c‘lo&@dl’ besh ® 38 mo,
i ncl udi ng: cat cgtrsieapssidibnedadd Sghd sgidatfécosdi basd€iwn; NeaEs \J
i ncluding a containeraggrtion and spacer

a ) o] 1vei0dlggkin sai ag%tué%géré acer
rod means conA&cERR i fSBIE P Y g
said body with said pivot arm is in said second
position, said 1locking means being automatically
15 unlocked responsive to withdrawing said kickover tool -
from said mandrel.

6. The kickover tool of claim 5, wherein the inner
end of said pivot arm is provided with slot means in
which is engaged pin means carried by said elongate

20 actuator whereby said pivot arm is caused to pivot in
response to said elongate actuator moving relative to
said elongate body. |

7. The kickover tool of claim 6, including:
catcher means carried on said actuator, said catcher

25 means including a container portion and spacer rod
means, said spacer rod means connecting said con-
tainer portion to said actuator with its upper end
below the lower end of a well tool attachable to said

' tool carrier when said tool carrier is in aligned

30 ﬁosition, whereby said catcher will catch said well
tool should said well tool become disengaged from
said tool carrier. _

8. The kickover tool of claim 7, wherein said means
for latching said actuator to said body when said

35 tool carrier is in aligned and misaligned positions

R
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tainer portion to said actuator with its upper end below the | ower end of a
wel | tool attachable.,to said pool carrier when said tool carrier is in

‘al kgned position, whereby said catcher will catch said well 25 t qol
shoul d said well tool becone disengaged fromsaid tool carrier. 11. -_“’A
ki ckover tool for installing a device in an-g34set reéceptacle of a sKE )
pocket -mandrel, com prising: an elongate body having a flat side and
nmeans at its upper end for attachnent to a tool string; an el ongate
actuator having a fleamprigesnd &ir st iand isrrand sheuldes ngans emdneedhs
connecting sai d bodyzanl ol #d Uadoa hegehBsE; { 9brhflbaethiss dlitka on

Iongltudlnal novenment wth their f|at sides 1447 fadi ng each ot her;

pi vot angLpi vot al | y 3sunFe@YaReG WhER | GRe eRBesr Qb &aBédybo%')él angi v%ﬂl%r m
having a free outer a&ndlaafui:,arsa:rmegpﬁﬁi; Isar thd rmaﬁoﬁwl@eéﬂw émya@éaw%y

connected to said act, or t I vot arm I,vot
bet ween al |58ned and "ﬁi I Faﬁgd %ﬁsﬁg‘i i %guiﬂefe%&e 9 Ir§| oV kaksh
bet ween sai d body arthesaadtuatoat drq thedbodyotwhthn khei ntpel c @arsieiracen
formed on its free t a r o) ede o eg
| ower corner of 10 %ﬂneeé]%c?ssﬁ&rf rgl%j éa\%&‘ rP&}Jl:glé p%\%tg%r%il&; |I§1)Hr§é
ms- aligned positideing t%ma%%ilblérwmthotscﬂlldy gegonddshaulfer meansouter

end of said pivot aryBlesdphy oUtSIAIdd Rl ROt U P B GAd Fba@yarksla&l $d8d
| ower end f attachment of & running, too] and an opening through 15

t he upper of saitPPodfarEies & MHRMIRRE FPSLHRR 1 on of said running

,tool\ﬁyay ext end .and engagmésmﬂ:m:swdca:ceoﬁtcmimta,rr&mef@msgﬁae@w:bty
| at chi ng said actuatQr -10 sa h in a first wher ein saéd

ool carrier e in Ainth Boovidss’ I’ h{adins | ReaR8sshn i ibneat

wherein said tool tool carrier in a direction tending to cause the
lower end of a well tool carried thereby to swing
15 away from the 1longitudinal axis of said kickover
tool.
10. The ‘kickover - tool: o.f claim 9, including:

catcher means carried on said actuator, said catcher
means including a container portion and spacer rod
20 ' means, said spacer rod means connecting said con-
tainer portion to said actuator with its upper end
below the lower end of a well tool attachable to said
pool carrier when said tool carrier is in aligned
position, whereby said catcher will catch said well
25 tool should said well tool become disengaged from
' said tool carrier.

11. A kickover tocl for installing a device in an
offset receptacle of a side pocket mandrel, com-
prising: an elongate body having a flat side and

30 means at its upper end for attachment to a tool
string; an elongate actuator having a flat side and
an orienting key near its upper end; means connecting
said body and said actuator together for relative
sliding longitudinal movement with their flat sides
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carrier is in a msaligned position; and rel easabl e neans positively . .
| ocki ng said actuator to said body with said pivot armin said second
positign, said | ocking neans being automatically unl ocked responsive 25 v
to w aw ng sai d kickover tool fromsaid mandrel; in conbination with a
runni ool conprising: tubular housinggoeans having nmeans on its upper
end for attachnment to said tool carrier nmeans of said kickover tool;

tubul ar collet neans carried by said 30 housi ng, said collet neans

havi ng a pl ural fdyind éisaerldemérflngpwoteaﬁ:h bﬁw:agmy ﬁesﬁﬁteal nfags

provi di ng an upﬂ%rdix faC|n % enga an |nterng downwar dl y
faci ng shoul der=8h “EFI%P(MQ 351 RGEr e 5858 %ﬁpﬁwﬁfﬂniiYnﬁgtﬁrough
sai d housi ng 35free owbelr s@ddandoaheinneanendandan@vabher eodgbeddingl | y
(45~ relative thss el 0 hel yeEmniBRERaaRd | MY AANIdLANSyo | DEuUBPER AN Of

sai d operator erng 1 contact W th sal can1sur ace of said ckover
tool prvot ar mBHOHDRIB etehisint brpusear deboredn adsl dmbpaligpeds

rod for hol di ngpéé‘ﬁtibﬁ'ﬁerﬁ: ofe§§<bﬁs§olﬂoetr&?&@véxmweaeé@édn
operator rod is ip_one_of its ugéer and | ower positjions and rel easing said

fingers for novEdERtPPEYrapfaspdd RAetuatsy) ﬁ@¥§mﬁ%ﬁ?ﬁxﬁﬁq|?ﬁW%ﬁ%nasald
operator rod iscam klgfatberfo¥méd on itist sztwebuaéﬁl le@ag wsdtcams and

f bi d t d do I
poat ti ons. 12, SdeEdds, BRSRY Haddtied U5 UndlGuflE Toppky SR PRE | ON!
operati®n rod o$addi dpivehi ngrmoovhes saidedpuvoh anmlss in iest misal
flange intermegyalfeg éés:fi‘gﬁ &”Qooi%%r?i??'egﬂva‘ééﬂi 'éa?rggﬁl APTIRg/

havi ng one of its ends orted upon sal nmeans n sal ul ar
housi ng with it&het tfé‘re%n@uéﬁgagéﬂ wieh said erivphalammnulsdid | Agd and

exerting a forcearpPErSBking formed with means on its lower end for
attachment of a running tool and an opening through
15 the upper end of said tool carrier through which a
portion of said running tool may extend and engage
said cam surface at all times; means releasably
latching said actuator to said body both in a first
position wherein said tool carrier is in aligned
20 position and in a second position wherein said tool
carrier is in a misaligned position; and releasable
means positively locking said aétuator to said body
with said pivot arm in said second position, said
locking means being automatically unlocked responsive
25 to withdrawing said kickover tool from said mandrel;
in combination with a running tool comprising:

tubular housing means having means on its upper end
for attachment to said tool carrier means of said
kickover tool; tubular collet means carried by said
30 housing, éaid collet means having a plurality of
dependent fingers, each having an external boss
providing an upwardly facing shoulder for engaging an
internal downwardly facing shoulder on a well tool;
.an elongate operator rod passing through said housing
35 and said collet means and movable 1longitudinally
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20. . operator rod tending to nove it toward said one of its upper and

| ower positions. 13., .~ A kickover tool suybstantially as herei nbefogge
described with reference to and as shown in the acconpanying draw n

-45-

relative thereto between upper and lower positions,
the upper end of said operator rod being in contact
.w;n with said cam surface of said kickover tool pivot arm
N and movable thereby; expander means on said operator
5 rod for holding the fingers of said collet means
ekpanded when said operator rod is in one of its
upper and lower positions and releasing said fingers
for movement to retracted well tool releasing
position when said operator rod is in the other of
10 f its upper and lower positions; and means for biasing
L said operator rod toward said one of its upper and
lower positions.
12. The combination of c¢laim 11, wherein said
operation rod of said running tool is formed with an
15 external flénge_ intermediate its ends and said
biasing means is a coil spring having one of its ends
supported upon said collet means in said tubular
housing with its other end engaged with said external
annular flange and exerting 'a force upon said
20 operator rod tending to move it toward said one of
its upper and lower positions. -
13. A kickover tool substantially as hereinbefore
described with reference to and as shown in the
— accompanying drawings.,

R 0 4R P



