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-2- DESCRIPTION This invention relates to well tools and nore partic-
ularly to apparatus for nonitoring one or nore paranmeters (such as
pressure, tenperature, or the like) in a wdkl . 05 =~ It has beep
practice, for many. years to record downhol e pressures, tenperatures
ot her paraneters in wells through use of instruments |owered fromthe
surface on wire line, electric cable, or simlar means. The instrunents
wer e powered by cl ockworks, or by electrical .10 energy elthe? lg)glgagg by
a battery carried in then1or transnmitted to-themfromthe surface

gathered in this manner were recorded on a chart, stored in a nenory bank
after bei g processed by a mcroprocessor, or in cases where the instrument
was power by electricity 15 transmtted to it fromthe surface, data
sensed by the instrument were converted to electrical signals which were
transgiktted via the electrical cable to suitable equi pnent 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
period of several hours or several days during which tine other tools may
be | owerel0into the-well, the instrument being later retrieved with a
retrieval tool. It is known 25 to use a speci al side pocket mandrel in P
which to install instruments for such purposes. The side pocket mandrel is
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connectable in the well tubing string to forma part thereof, has a main
bore therethrough aligned wth the tubing bore, has a receptacle bore

| at eral Fy-gf fset from 30 the main bore and extendi ng al ongsi de thereof, the
recep- {tad¢hde bore having an upstanding elggtrical contact or prong inits

| oner eQd gonnected through an insulated plug to an insul'ated conduct or.
(wire) extending fromthe plug to suptebRhepegonpnent at the surface. The

i nst t in 35 thj is | n{ 0 Il .on awire |line agnd
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line and ki okaely tioml apparattsi fsedmbndtotriagneine oﬂ/\hﬁ‘fri hpa#méitteﬁlgnt is
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receive el eGidhaal £BEoNshEaRS” tipeliathtdsl, ' BIHAM Sl Are; and-So

a al signals %o

that the instrunment y send suitabre electric e surfaceJor
processi ng, WRk¥? Shrorghtese ofndnstrymgnige Loverede finom he. sexfagees  of

si de pocket gmngiebs 1lidmyhelecereet Idatille ,10orC FIRAAY SmekhsKOVahe 00l s,
and running tools are found in the Bgééyf%gggpts | i sted bel ow. Patents of
the United StBfYUMentRwoHe Bowers: , ckworks, o8 byzedegtrjsal
4,103, 74D Reeridxrdy38eitBef5Supplied3, bR 7a6Battedy8@aritd i#nlGhed/or

Re. 29, 870 5 727.68 274, 4. 106_563 Re..25. 292,
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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
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 o/
~instruments for such purpbses. 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 p1u§
to an insulated conductor (wire) extending from the plug
.to suitable equipment at the surface. The instrument in
35 this case is lowered into the well on a wire line and
' kickover tool and installed in the receptacle bore after
which the wire line and kickover tool are retrieved from:
the well. When the instrument is installed in the side
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25 mandrel of the orienting type constructed wi thout |ongitu- dinal
structural welds and nade sturdy to withstand high differential pressures

i n ei-thenmRurst or collapse, the nain body portion being formed essentially
froma $0Ojty§ bl ock of steel. 30 U g, _Patent 4,416,330 which issued to
David T. ritt, et al. on Novenber 22, 1983, discloses ‘a si,de pocket
mandrel s

uct ur egl, S'?r!’a"ﬂé(iﬁ IR e tzbabv@f ‘Mu'%h P%S%a‘l éﬁ?’né‘%zrgbﬂt

wherein the er dy s t| Qn of the ndrel has mai n bore an
|ongitudi-na|’kl‘g‘g’§/ﬁay9 Ft ke® ch%é?e‘? 260 { ha7 &aﬁpdoﬁ‘-f&%@mwa@ore
thi s channel theregt al Ugﬂedettehtt I8, 2T o1 mOokiei lor £s80ddPReV iHEWX S RACE

f t ent 440, 222
which T ssued B Sh 1 TEam PRI 0B BYSRBE 6o ity atpciond e pFiRnrhg
type si dd pok@ttyp@dside packeg mapﬂe‘eég mcdntlsng::msaﬂesed Utﬁp:.Ean.ent
3, 939, 705 \’\’fltﬁhhh§5%t@s@§i “ﬁ%\%ﬁ ord, éeia%k% et Iaéq"%ﬁ%é:%o#?ﬁg o \ad

1976, and U. S. Patent 105, 279 i S'su ernar
on August 8 akepgsid ?netﬂ"&trteé’r pak eReliy mbevel Ehe oreeceptacléeohare patent,
di scl ose si qererdaig rraﬂdeel goef dﬂ&aa%n Qif eatkﬂekwef ea6k h%ﬁ‘ﬁ'd‘%x? mai n

bore, an offset rece above the recepta bor e

bor e
provi di ng spHcEs ‘?{b’rngpﬁiﬁﬂ’ﬁnag?vﬁ [thkg\?ilyy(f.@r RPN 2 dkilickgver
electri ddl cwovhotritl téspettsed theeréaebeabméebe&eageabl e by a mating

el ectrical socket or n nt .i nstal | e r.eceptacle
bore, the el ec- f%q?rlggﬁ contab i%h q&ﬁ%@bté@ﬁge oré?t) 2501 Frrect ed

via an el ectMeGeweroniXict on é’mq;mn g t 397He slirdcicesesThase opdientiing u |
di scl ose i n e b1abe pERIEAY d e Of whBRPHAK |41 COPRERERLS( WA 0T i on™
carried on the instrument and that portion carrie e -si'de poc

mandrel ). -2¢Pelow liheldFFFSB*&PCéP. Foraarignking aokhekovenstbol andsar -
face usqsar el dI0SETRER AbSve Pahenbélizoff%rZ H&t@aﬁ%%h 3k BORoPEE

3,491, 326; %EGﬁi 479; 3,729, 699; 736, 548; and 753
U.S. Patent 4,294,313 'which issued to Harry E.
Schwegman on October 13, 1981, discloses an orienting type
side pocket mandrel having much the same characteristics
20 as the mandrel of patent 3, 827'490 but having a 360~ -degree

' trip shoulder above the belly for actuatlng a pumpdown

type kickover tool.
U.S. Patent 4,333,527 which issued to Robert S..
Higgins, et al. on June 8, 1982, discloses a side pocket .
25 mandrel of the orienting type constructed without longitu- o
~ 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
block of steel.
30 - U.S. Patent 4,416,330 which issued to Dav1d T.

' - Merritt, et al. on November 22, 1983, discloses a s1de
‘pocket mandrel structured very much like that of U.S.
Patent 4,333,527, but whereln the upper body sectlon of
the mandrel has a main bore and a longltudlnal keyway-llke

'35 channel formed in the wall of the main . bore, this channel

| being aligned with the receptacle bore and providing space
thereabove for the operation of a kickover tool..



U-s. Pat ent 3,958,633 which issued to Janes A 25 Britch, et al. on My 25,

1976, discloses a side pocket mandrel having a lateral port in its, set
necgptaole bore connected to the lower end of a hydraulic control /A
exténding fromthe surface. U S. Patent 4,224,986, which issued t\e‘rt

H. 30 Rot hbert on Septenber 30, 1980, discloses a side pocket device having
a pair ofvhydraulig @ntpakehtna%&mrm edhieha Mﬁed)ftcbamﬂ.ahalﬁor}ls in

its offset rece acle bore 431 h. LI H

Akker man on %ﬁ)°39§§rlg SCI&§ %*ﬂ% %%ﬁe? % h ; %&hav?%géa

: ateralU gor}:) Ipackta: mfafmhi3 e]rsedtq:;na'tg ampr@exbmmmm@ alhqvleaul ic control
i ne at ent Clh3bS d ey

1967, discl oses an%e§51 ﬁ%)ée%%bég ér%!dfg '{lﬁ&{ egsgl\:}\?l&eegssaga}ct uat g’g’q{n
response 106 i Glatin key a gag?irthabE'émﬁWa?Gby ¥9%9& mgaBRo «For RAEBDELe

ki ckover 0ol § Ifgshig diiEchelLoteli 86 BrfiarBRLent. G R9¢LY Sot Vel phon

|ssued_,to Harr)/ gman on Cct ober , ¢l Qses a ver
tool of the 9@ugiftee t y3p%7$/me1|"}€¢ n1¢'e§eﬁ|96Fea’FnP5Mst§ s3I ré’ff
EOSL tion EO ?ﬁtﬁfé% e I&ieewber gidei tﬁo@rdeeﬂkdsarmﬂm o Hf théenon-
i ckover tool at, subs an |a rees thus 0SS orter
si de pocket 1PTiRMHANY gﬁg 186 3 JRdY p?%r kg?gvgg \%gs and

the |ike apt hmecls ebone;ahl éxélalyd alsowey ethe heeebytacls batee Mr @7 BBIMB 8,

wh
th'ecgchiééﬁgntﬁ%‘] Diok GPREEEIQ GEPRTRREkogee 16 Bnl af‘ﬂmmﬁg. e
iyot armis relectrigal | @antact ik rkheal | rfé@tpoﬁeFP@ﬁaGlJrﬁl b@Xehdr awn

}J‘rﬁ the side &%Aﬂféamdﬁ%l a Ha%a.naafefl@ct‘]::.&i 7s”c§bké‘€”6ﬂ hsﬁbﬁdtbQ:dx@hn
H Yonker on Augus I's a further rovenen ogq?r esglclégver t ool

of Schwegman (ARsErymgnt:inssglleds 1‘%uﬁ‘%) e§epPta Fﬁg key
i s designed f kriGHE &SpeacBbif the receptacle bore being connected via

an electrical conductor extending to the surface. These
patents disclose in detail the mating parts of the plug-in
connector (that portion carried on the instrument and that
port:.on carried on the side pocket mandrel).

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

. U.S. Patent 3,958,633 which issued to James A.
U 25 Brii:ch, et al. on May 25, 1976, discloses a side pocket
mandrel havi_ng a lateral port in its offset receptacle
bore connected to the lower end of a hydraulic control
line extending from the surface.
U.s. Patent 4,224,986, which issued to Robert H.

30 Rothbert on September 30, 1980, discloses a side pocket
device having a pair of hydraulic control lines connected
to a pair of lateral ports in its offset receptacle bore.

U.S. Patent 4,325,431, which issued to Neil H.
Akkerman on April 20, 1982, discloses a side pocket

35 mandrel having a lateral port in its offset receptacle
bore connected to a hydraulic cohtrol line.

U.S. Patent 3,353,608, which issued to Fred F. Beebe
on November 2, 1967, discloses an early type kickover tool



operatlon U S. Patent 3,876,001, which issued to WIlliamB. Goode on April "’
3 di scl oses an orienting type kickover tool which when oriented and
eg#hi nges 25 internediate its ends and swings its |lower portion
f/ 0-a position above the offset recgptacle of a side pocket mandrel.
Pat eht 4, 051, 895 whi ch i ssued to Hugh D. Enbree on Oétober 4, 1977,

and' u. S» Pawribm wlaé)ﬁﬂaﬁm cini pegpdnde tioco iy a&r:li.;P kéiebemgagﬂnduae 28,

bot h | th
pat ent 3, 878000 raxeH: SA TS SRERLIP?, heh " Fug Ve lkolt o ThRSRR T
~ Merritt on ianwﬁﬁyvmaﬂ:mﬁhinghscloses a kickover.tool 35 which is an
i provenent over o e kpgkQyer 4 0fa of1 £000RCH S sBaLENty 3, §182Q0K, Supra)

t he i nprovenent enabling t over t ool e actuate agin

conven- 05j o Sghwegman ion) Qrteberpld, wltBdut Sdfgdfsas tﬁele%@EQVeﬁPP nal

tripping she defe @deéﬁfgﬁﬂﬂyﬁﬁ"%ﬁéréiﬁ £%$eﬁi¢89 8rAt pidotsr ERBM an
|nprovenent relates to det ent mhlch mai Nt ai n the ki ckoyer toe¥
inits ms- Aigned pBQF%Fﬁﬂnaftt%r i t‘“"r?@g'%@oab??ﬁéf:éﬂnt ghrereln 1guch -

28?4 ti g_n IUeSm:e'afn*'tsertt»uﬁwasﬂaékgI &gB tihe chickoved ttf(odbnﬁy @uﬂ%ﬂaihtmmrl 17,
, I SC an_ | rav > ree t Ve L | [
sinply str u%t ?&gr&e f#f"ﬁ%l‘%ﬁ%?ﬁg 9%8 sible m% h l?’%%‘f eﬁfgﬁ, Béﬁiégb'%

whi ch ii@uemandn&mﬂ|&ndVﬁpﬁbYﬁhgomhmaﬂghﬁanxnxiiﬂ fos0esditec | wmlkeeg see
Figure 6) aah‘ao'tkﬂea‘iﬂ& aasCQlﬂé‘;F 1#’é f&&@&i | et %daeg }é’gﬁﬁh 'S

rel easabl e upon shearin | S ty too can e use certain .

runni ng or puIIngSH5Paten§nﬁy%§ aﬁﬂh%%% besuedahgedons BneXPnkre pin
for rel ease gnh gepembes t2n ,upmm DS &W0VIWBE vemént NGveEPERESSchiwdgmBat ent

4,035, 011 W@fﬁi&éﬁ%“%%gf)lﬁnf Patent 4,294,313, supra) in which the
15 pivot arm is releasably locked in its misaligned position -

until withdrawn from the side pocket mandrel.
U.S. Patent 4,103,740, which issued to John H. Yonker
‘on August 1, 1978 is a further improvement over the
. kickover tool of Schwegman (U.S. Patent 4,294,313, supra)
20 in which the orienting key is designed for more dependable
operation.
U.S. Patent 3,876,001, which issued to William B.
Goode on April 8, 1975, discloses an orienting type
kickover tool which when oriented and actuated hinges -
- 25 intermediate its ends and swings its lower portion toward o
to a position above the offset receptacle of a side pbcket '
mandrel.
U.S. Patent 4, 051 895 which issued to Hugh D. Embree
on October 4, 1977, and U.S. Patent 4,031,954 which issued
30 to Gerald P. Hebert on June 28, 1977, both cover slight
improvements over the kickover tool of Goode (U.S. Patent
3,876,001, supra). : _
U.S. Patent 4,368,780 which issued to David T.
Merritt on January 18, 1983, discloses a kickover tool
35 which is an improvement'over the kickover tool of Goode
(U.S. Patent 3,876,001, supra)'the-improvément enabling
the kickover tool to be actuated by engaging a conven-
tional orienting sleeve but without engaging the



éazda,‘et al on July 12, .1977, discloses a running 20 tool having a
collet for engaging a well tool, the collet being spring biased to a
positi on wherein the coll et flngers are supported agai nst inward noveg
to, thus, maintain engagement with the well tool, the collet beingg
ta releasing position upon 25 appllyaLJOn of sufficient pullihg
to the running tool to over cone the sprin ve the collet to. a
posi tion wherein tfFEYEN é‘tonfal ng&rPPHNE n‘%’t "(élfgepﬁ) (rjraé‘?'ldu%?r ?%} its
rel easing positionorieetingseloti.nventfurther amprnpravenentebyeest be 30
known prior art an C d t herew t h
and is nore SUItabg %¥% SggéhfqﬁﬁﬁﬁdeA?R%#ﬁgéfEHgl kf§§9&é9a§%u%a é and
very costly and deﬂﬁ@aﬂéSﬂ%ﬁhﬁﬂﬂ@ﬂﬂ?shﬁﬂﬂﬂwﬁﬁﬂfq(ﬁkﬁhﬁ%é@%%m attumped to

present ingention 3pch poslit8ich.i s provided a side pocket mandrel for
receiving an electrical pomered instrunment for nonjtoring a paraneter,

suchas pressure, tenpefatur F3t6M% Hy 443893 which Lsgued feee PBBEt Fon i n
a well, conprisi ngFo@&telo@nQ@ﬁlchw has ng &Wé@r‘aﬂﬁﬁiﬁr@iedts upper
and | ower ends for ﬁttachrrent Eﬁﬁs”' ng of of %/1\‘2 é’l‘) and hayi ng a fl ow
passage t her et hr oud ngﬁﬁbﬁgaﬁ Gkov of tHer Y ubt Y
receptacl e bore |ns&amdtMW@dIdﬁnmvﬂﬂmakﬁﬁanﬁsfron1and ext endi ng alon95|de
said fl ow passage, the | r pgni h
exterior o asal d body; g(l’)l\gﬁnt%&%a Idn 6sztu ng} éﬁ Pé)élf {eggghgg%ie? l|;'nﬁt'h
wal | of said 10 DOlﬂIl@wnpa?s!sé@e’emhengétﬁwlt%(hncﬂm@mﬁg(ﬁﬁﬂla?@lgyrﬂom
t%upper end of sgihd o eeRAt %qun@orae édllaeﬂof@é'é}ibﬁ%ﬁpc_?‘c@dwéllﬁt%éﬁ Brgow

connecti on neans at the upper "end of said bod e Tnward sid f said
channel bei ng open“hdcaiif Fﬁ&ﬁﬁﬁ%ﬁ%ﬁyypqqm§Q&ﬁﬁ%nﬁnﬁiHEP- This typg of

receptacl e bore bet@%la%%%ﬁ&'&et&rmrte&ﬁdajlﬁhﬁ!iﬁl@in@)’oi opbs1 Layer ed

t hrough said well tubing.into. e fI assage of said bod and a
elect?|cal g -operations an can el%rra é)to shear ghe pgn Por

release in response to 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
20 tool having a collet for engaging a well tool, the
collet being spring biased‘to a position wherein the
collet fingers are supporﬁed against inward movement
to, thus, maintain engagement with the well tool, the
collet being movable to releasing position upon
application of sufficient pulling force to the running
tool to overcome the spring load and move the collet
to a position wherein the collet fingers are not
supported and may move to releasing position.
The present invention is an improvement over the
. 30  known prior art and overcomes many of the shortcomings
~associated therewith and is more suitable for use with
" modern, more sophisticated, aécurate, and very costly
and delicate instruments.
According to one-aspect'qf the present invention
35 " there is provided a side pocket mandrel for receiving
an electrically powered instrument for monitoring a
parameter, such as pressure, temperature,'or the like,



contact assenbly sealingly engaged .in and cl-osing the |ower end of said.
receptacle bore and having an 20 I nsul at ed conductor rod extending

t heret hro g the | ower end of said insulated conductor rod being
connectaa"abo el ectrical conduction nmeans extending to the surface, and
t he upper d of said conductor rod-ex8ending into said receptacle bore

provi di ng an 25 : C : gea by el.ectrical_contact
of an instrunent a}-tOV\/e %}% #gﬁ%}%?ﬁég\%?ﬁ ?ﬁblgngl gr]fd CEERY%ed Y i d body
with its |ower erflongate ceodyn %avungegepnaclteobomea@rsd aitt sl ymjuprgordndn

housed in said chajpal é}t@yeféal QtESEEﬁEﬁE' @nbar St rli%dVid A dlbing

. fl ow passage unobstr cted to anot her aspect” of _the present”

i nvention there i&%r g}% BﬁﬁégenﬁHBFéFhFGPgﬁe@éRﬂﬂﬂ? I with
electricagl |y powadlrd b mﬂhefaﬁbﬂﬁgkt ar té@e@tﬁ%ﬂ%mbtcﬂ*e Syt s 29 bedy

pressure, tenperat wnhql e | ocation
wel |, conpri si ngE!L""Lol*:rfe a?%f%%éykﬁﬁ’i'}l ﬁﬂg ﬁ&ieﬁ‘dl}&ﬂe aﬁﬁé}g&%ﬁf%nd v
means at its oppdilidw paskdge, theohoeetlendtofasaualm@dﬁbﬂﬁﬂﬁetﬂﬁhmg

receptacle bore|4?éﬁ%§éf¥5w6$gtg;ggk¥ogfL§egaﬁéo§% ] exten e%on93|de

said nmain bore of "sard receptac openlng
exterior of sa|d1ﬁngﬂtgﬁ1nal k%ﬁﬁﬂYrbcbstabaenbérenhahauya%i|qﬁeﬁamd

annul ar neeess Irmeam?;sa@ésc?étafﬁ@éd @Ethnﬁﬁan@htbﬁawn@“ﬂﬁ%rcﬁ Wor&' ke

channel in the wall of said nmain_bore_aligned with and éxt ng “upwar dl y
fromthe upper erfd®fURREN ?‘é‘ée‘bfaﬁ?édbBFEePSaSlFoéé’trleor?%@arlqoﬁéiJtﬂfpe*? 10,

end of said side giaied dpswhste. bbeownmnédcsndecaﬁo&am@a%@a@neHﬂhﬁIng OpQﬂ) |
to said nain bore, the u end, of ceptacl e bare be cce55|ble
t hrough said charﬂ?eﬁ rbye'{)(go?g T%ﬁ\g Ynt gﬁgarlﬂwglrgesﬂgcﬁ(é’té t hrough -
the wel | tubing; clrehresl éetngicpénlbo saldcﬁmbacpasssgmblwhyanpputiendhe .
- | over e”‘ElsOf sal ¢ f GG A0l Ee POLEL e SBbHeChEThE' GRLSRIHAY AV EURH YSaia
- channel by tools lowered through said well tubing into.
the flow passage of said body; and an electrical '
contact assembly sealingly engaged in and closing the
lower end of said receptacle bore and having an.

20 insulated conductor rod extending therethrough, the
lower end of said insulated'coqductor rod being
connectable to electrical conduction means extending
to the surface, and the upper end of said conductor _

-rod extending into said receptacle bore providing an e,

25. electrical contact engageable by an electrical contact
of an instrument lowered through the well tubing and
installed in said body with its lower end received in
said receptacle bore and its major portion housed in

- said channel above said receptacle'bore, leaving said

30 - flow passage unobstructed.

According to another aspect of the present
invention there is provided a side pocket mandrel for
receiving an electrically powered instrumeﬁt for
monitoring a parameter such as pressure, temperature,'

35 or the like, at a downhole location in a well, '

' comprising: an elongate body having a main bore
therethrough and means at its opposite end for



conprising: a plug nenber having nmeans on one of its ends for seal ed
connection with the |lower end of said receptacle bore, said plug nmenb
havi ng a bore 20 t her et hrough, conductor rod neans di sposed in'gggga
bore of said plug nenber and havi ng |t39external end connectable w'th
cdnduct or extending to the surface, The”inTernal end of said conductor rod

termnating in an ¢pehédeios e@naagtrmht_;hbﬁ &and H:%Qatgaclae rl@@req;taaﬂde 25

' | at i d d t
W ih an instrunenoyes PRRFEET hoSh Dararatey PredREatn aAnd FXTRRnEn,
I ncl udi ng: an el ecalongi&;iq}e psa\ededamsbonafenthafeﬁbaerf endnorfi tsaruéng a
parameter, such as, n%@ BEEeSH Fe éﬁ?ﬂi I dy?
er |nte nal

sai d |nstrunent me aV|n nmeans on engageabl e mnth sa
annul ar ‘retess in said ¥%@%Bt®%lé bore: héﬁdnaléétﬁnééknﬁéc@mm&ﬂﬁslﬁﬁﬂﬁﬁ%m

the l.ower end of Sﬁhﬁehﬁ@éf.é‘HEnitEOénéggaﬁhnﬁlniékﬂa'lpib%@Ci't@ﬂ1@:|a@.0t“Ca'
contdet in the 35 | omer end of said receptacle bore, said electrical

recept acl e means CG%$V§¥|%bkeaQPﬁBﬁFér1Eoﬁﬁécﬁéﬂlh8§éﬁﬁd B3 RAA% to the
| ower end of said aligdédiwsthusnat eﬁeahaﬁngndpha\tang Fronpehe apyeranghd

membor 1a i nstall GGFi 7L BETERERTLR| BOB BOoP SRR PG RSBtk T TR |

fermle 5 10 conenittof seideside pacuehomandgeﬁavn:hg d niwawsk sapi@%fnd for
receiving said “pséé‘ 4 E‘Halgxgg aﬁélﬁﬁbspfaﬁ%oagaﬁ el 3o rLONNGH I\ fPpe FTEANS

insul ating said fe e con rom said tubul ar cgnnect o
hausi ng, neans conﬁ@%t¢ﬁgséa@drFéﬁﬁFéCéGnéeéﬁopeﬁéﬁbéFQQ§%ﬁ9Lf fdhrough

el €Ctrical ly powverggidnshathent byeebsls 2okkeald na Rl @ ildn ssded i ©f

said fenmal e conductor _in tlaII osjtion at the | ower ope t her eof,
and a non- conduct i PRPEF gt &b Fﬂxﬂﬁ tbSrEegg t4Pdneerang @&g 9£F1ﬁﬁﬁber

above sai d ! oatingoptagt sbse@bYy secured in the lower end of said
-reéeptacle bore, said electrical contact assembly
comprising: a plug member having means on one of its
.ends for sealed connection with the lower end of said
_receptacle bore, said plug member having a bore
20 therethrough, conductor rod means disposed in said
| bore of said plug member and having its external end
connectable with a conductor extending to the surface,
the internal end of said conductor rod terminating in
an upstanding contact within said receptacle bore, and
&J" 25 means insulating said conductor rod from said plug
member, in combination with an instrument for
monitoring a parameter in the well, said instrument
-including: .an electrically powered instrument member
for monitoring a parameter, such as well pressure,
30 well temperature, or the like, said instrument member
having means thefeon engageable with said.internal
" annular recess in said receptacle bore; and electrical
receptacle means on the lower end of said instrument
for engaging said upstanding electrical contact in the
35 lower end of said receptacle bore, said electrical
' receptacle means comprising: a tubular connector
housing connectable to the lower end of said



15 when said instrunent is installed in said receptaete—bere, said.
upst andi ng contact upon entering said bore of said female conductor wll

force @@\d non-conducting liquid to flow downward around said floating plug
and spst andi ng contact and wll 20 flush away any well fluids and

tebri s om t he conductor nenbers bei i@ nated to assure good el ectrical

cont act therebetwgﬁgtrﬁmgngrﬁgﬁggrngggr%I¢¥y§ éﬁ}?ﬂgﬂtléq)fﬂﬁﬁﬁalus for

nonitoring at |east_one paraneter at a catton in a wel

In a preferred enb®tfREPP2PhE SPRAr S8de WRStanddngdeYestiieal scemtagta

si de- pocket mandréhefagadg @nBBromBake mch®ed! NHUGE LA Y&E e agh g5 bor e
offset fromthe main bgre and exte dlngdalog%§|de thereof and a

| ongi tudi nal keyway<F¥ 3CLRaRAEF P PQRkiat andkehni d bepele
aligned vith and ecnéudtog membed| inf samdt he usdpey hvdimaf 4 HBoW@ﬁe@paﬁl e

otei ho brovi de *@RgSebo'rQ0815L0ATeE it SRRANAiRY AMELN K CLEELLY b

housi ng an i nstrunent having ower te escoplngl gged4 n
the receptacle 35electrb©ab CPHBeﬁééepbamB@nGeumgqiaﬂmngutaudrfemale

| t | feed-t [ f
el ectrical feed-tfsR480tHEREMDER t%m %‘éﬁ'a e fafad %%x{srgeg{tgé@%

having its internal end engageable by a electric t or ontict on
the | ower end of @ﬁﬁ?ﬁs??ﬁﬁﬁﬁ?laﬁdsﬁ&9lﬁ@mﬁﬂ§ éﬂﬂQQQﬂOQNﬂFm#%kt¢¢c%§l@

connectedlvi a an glestricallgopdueten (IsttQ)JmTe(htanféiiHéie, o Elestingal
energy and SUItab|f equi p earth's s rface The
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oot ! hrough mentl "G RRER P mEOESpaF: S HERALsh SPOMAR ks F MY ( he
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wi th connection 1 per énd an Vo %otally
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a bore, said upstanding contact upon entering said bore

of said female conductor will force said
non-conducting liquid to flow downward around said
floating plug and said upstanding contact and will

20 flush away any well fluids and debris from the

- conductor members being mated to assure good
electrical contact therebetween.
The present mandrel can form part of apparatus

for monitoring at least one parameter at a downhole

25 location in a well. In a preferred embodiment the
‘apparatus will include features such as a side pocket
mandrel having a main bore therethfough, a receptacle.
bore offset from the main bore and extending alongside
thereof, and a longitudinal keyway-like channel in the

30 wall of the main bore aligned with and extending
upwardly from the upper end of the réceptacle bore to
provide space for operating a kickover tool and for
protectively housing an instrument having its lower
end portion telescopingly engaged in the receptacle

35 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



actuator having connection at its lower end with the 15 pi vot arm so
t hat .1 ongi tudi nal novenent of the actuator relatively to the body S
the pivot armto pivot between aligned and extended positions, thqégggﬁator
cair rying an orienting key near its upper end for engagi ng the oriehting
slleeve in the  side pocket 20 mardr @1 to cause actuation of the

kickover {00l {0 MBYEckDoBYYRboREM WO e L AR diogi Sty The
ki ckover tool is provided wth a mechanism-for positively Tocking the
ki ckover tool in adPE&FEdepsspiPoRavimds JYtéclgxkeoieachand mirg tgieal basabl e

25 responsi vecbfinkbeeki ¢kaven eQ@lcthaicyd Wdduiawy f(windheesi ge
pocket mandrel, this unloc |ng occurrln%A ust prior to the pivol armbeing

returned to its i nPPRAFCaPEGREECEEICRLoRNSHAY 1B AR AR §TUIPBEA Hedt
with a canbsurfacether ead thnsi sarfacet. armbearidafi-tthro uyly alerder whi¢hnni ng

tool .attached to t ter f w0t _ar the r i ng togal hayj a
spri rig/ bi ased opergggﬁgr gdpﬁgs’i %5 Hﬁg %ﬁ'&%r Pgor’i:gzebtegnﬁr{r’]dfe%a?q?\ést%%eﬁ%iég?g -
surface on the piveleatmicale spgkeitngecdan isayiattaclisdohe aral & switaple

carried thereby, t 'ﬂﬂs%?#.dgr%th%‘ﬂe”tﬁllmﬁgoved ifddAE S Md N RASSES LSS £00a4 OF

engagi ng an instrunent suppor the sane, the operator rod having an
enl argement t her eodnfdpdseuppbrdiynavii®dcd (fdiat isiga vith gpaneeti®lenent

to rel easipg positieanwhak ke Ryl 2nd iahd & idived iAepPastdipy, the
operator rod being m)vgble to relea |g% positiqn | Jesponse to the Jol ot
¥E 0L

v
arm bei ng moved- t o™8¥P&RGedeREsitFo L ¢ D A e ENS
IOQ%pr supports the €tkkesifliengads opelra tdwdist 1 idpbly donnec hadeverthe
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been installed in shtupgesphavliiagiGonnectijore adf ittt Isiwkr pokevitmnthe| .
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actuator relatively to the body causes the pivot arm
to pivot between aligned and extended positions, the
actuator'carrying_an orienting key near its upper end
for engaging the oriénting sleeve in the side pocket
20 mandrel to cause actuation of the kickover tool to
move the pivot arm from aliéned to extended position.
The kickover tool is provided with a mechanism for
positively locking the kickover tool in actuated
: - position, this locking mechanism being releasable
~ 25 responsive to the kickover tool being withdrawn from
the side pocket mandrel, this unlocking occurring just
prior to the pivot arm being returned to its initial
aligned position. The kickover tool is provided with
. a cam surface formed on its pivot arm and with a novel
30 running tool attached to the outer end of the pivot
arm, the running tool having a spring-biased operator
rod having its uppe: end bearing against the cam
surface on the pivot arm, the running tool having a
body and a collet carried thereby, the collet having
35 fingers with bosses thereon for engaging an instrument
for supporting the same, the operator rod having an
enlargement thereon for supporting the collet fihgers



acconpanyi ng drawings. In the drawngs: Figure 1 is a schematical view.
show ng a 15 subsurface portion of a well having neans installed
therein ﬂo monitoring a paranmeter, pressure or tenperature, or the |ike,
and for - Jm tting appropriate signals to the surface for processing;

fi gures - 2B, and 2C, taken togeth ) constitute a | ongitudinal
sectional view showi ng a receptacle or |de ocket mandre|l for installation
in a well and sh&&a§ @%ﬁ?mf?n%?fﬁﬁ%h |ﬂ°5bEF8P|HBeﬁo§PF|§HV°
therein; Figure 3rms is cm*rns:stseﬂtigm@d ywsmtiakentﬁéoagn25to; rdd me ifhg 3
-of Flgure 2B; Fi gur | f r ugdj nal nal |e W ng
the electri cal cg‘lrén(;%cptﬁleoﬁtqbe{é\;l\g%r?%%l l;)'{?] ?gér)rén?h 4 s?’ﬁe rectf'gpt \zg‘cl 4 II}’q-'gure
5is a cross- secmrmdnemgewqmntmlmgem@ed POSLheOhl ge Sha% gheFi gure 4;
Fi gures @A, 6B, , &Qﬁﬁ u t Vi

partly |§ section an%g’ éﬂ%a (¥§%§Eglsn S %g%nkﬁe CEE?%EongQ%gg ‘%%f
running tool of € qq“ﬁ%ﬂHQﬁﬁzﬁﬁ%%k'wB%VﬁvabpeﬁﬁpBSrtlng el e | overi ng

an instrument intigstoildnt [idie ecdliet abéi}Q@Sd§§éhgﬁgéhb!be\ﬂrbﬁ1kfmzea| ong
line 7--7 of Figure

6A nto titute a -
fragnent ary Iongﬁﬁiﬁlﬂﬂ %&Kﬂéﬁﬂwﬁh%f%bf ?V?he ng?ég It 'thﬁd %&ﬁﬁlng
tool of Figures Ghe GRAstanohdil ilmsribbeén ghedtlréaven phei tieeRrpraple ting -
the 5 |nstr nt, | at S position; Figure 9 is a
Cross- SE%PI onal v:éer%t erlﬁlaeal%rfféaéé’née/k%%-‘gi'g‘?ggl ure 8A; and Figures 10A
and | OB, taken togethdhe cmmntmre wblehﬁscﬂqscanbed Fpgube{sW@A( &fd 8B,
but showi ng the 1Qample KHkPUWRItH OPAr PEERDaF €L REREANER 3k ¢RRd p03|t|on as/

it islifted out of the sideé pocket mandrel of Figures
: accompanylng drawings. In the drawings:

~Figure 1 is a schematical view showing a
15 - subsurface portion of a well having means installed
therein for monitoring a parameter, pressure or
temperature, or the like, and for transmitting
appropriate signals to the surface for processing;
Figures 2A, 2B, and 2C, taken together,
20 constitute a longitudinal sectional view showing a _
receptacle or side pocket ﬁéndrel for installation in
a well and showing a monitoring instrument in
operating position therein;
Figure 3 is a cross-sectional view taken along
25 line 3--3 of Figure 2B;

' Figure 4 is a fragmentary lohgitudinal sectional
view showing the electrical connection between the
instrument and the receptacle; . o '

Figure 5 is a cross-sectional view taken along
30 the line 5--5 of Figure 4;
Figures 6A, 6B, and 6C, taken together,
constitute a longitudinal view, partly in section and
partly in elevation showing the kickover tool and .
running tool of this invention as the would appear
35 - while lowerihg an instrument into a well;
Figure 7 is a cross-sectional view taken along
line 7--7 of Figure 6Aa; '



2A, 2B, and 2C. Referring nowto Figure 1, it will be seen that the well 20
is provided with well casing 21 in which 15 is installed a well ‘tubi ng
24. A packer 26 seals the annul us between the tubing 24 and casing 21 |-
the lower part of the well 20. The annulus may be filled as desired let
gels liquid, nmud, or the like. Productn@n fluids fromthe formati on-{¢nex3

h t rforat 25 bel ow t h S
26 ant 11 ow upvardiy nf S80RSENBALBPE 57 of AREM LTI 24 T TN %%P%Eeer

For nonitoring a pérageeetaryutbngstpddasir secandnel teiwperet whes or the
l'ike, at a downhol Elgﬁover tbgﬁatahgn r'ulﬂntl 00'14' fr'willgm% eGIf eC@‘é V'aprgd

val ues of such paraneter or parane- ters at the sur ViT
i nstantaneously, tA€ &elmigelignedr kiekoyesyiRged biiorh satRRQAteing v@h‘i%h Wil

now be desgribed. @Rstrumenf $REGI alatb@EMY aSisia faekglodmidiel 30 is
connected into the well _tubing 24 at the désire Iocatl oh to become a part

theregf. Thus, product FéﬁuFFuPdéswlal FrPIS&Alﬁ?S\EéPd‘ Y k&t rdten el ehde
pocket mandrel on ihger oway bd@ whgus-urfea\c;eaniso ' Sl de pocket mandrel 30

is simlar to those sid ocket ndr sed- t ent Re 29. 870 to
H.H More, et al., patgﬁg 5 §3 ?oilgg q‘§ I—tli et o Cofstitute g
4,416, 330 to Davi dvIewI\/Bnml:Lﬂ.a; eb allguras \B@I larals 8kt dnit $1’939:,x®375tne)

Bernard J.pP, G otlFicggv\Ek .togljl.dbl_‘tﬁngatc%%tt ‘}:edeSCOZZedfanS%Ot ey appl |%J:a?| o

dotin, et al. S”are 1 ncorpora

for all pur poses bySrbiétedceUttheufettbe $ﬁé95|mk®‘clﬂ§ndrreﬁidr%ﬁ Boyres of

-coLJse a mai n borea32;8xt gadi @, through it fromone end to the other and
this main bore is aX|aIIy allgned with the bore 27 of. the tubing..The

Si de pocket mandrel is RAFPREANGr BOMI&Q Jiigyre 1, it will be seen that
.the well 20 is provided with well casing 21 in whlch

15 is installed 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 formation (not shown) enter

20 the casing 21 through perforations 25 below the packer
26 and flow upwardly throuéﬁ the bore 27 of well

'tubing-24 to the surface.
For monitoring a parameter, such as pressure,
and/or temperature, or the like, at a downhole

25 location in the
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of fset receptacle bore 36 for receiving an instrument 38

N.honi toring the desired parane- ter or paraneters. Above the
offf set fWNacl e bore 36, 25 the side pocket mandrel is shown to have a
“bel Iy priovi.di ng anpl e space for operatio f a suitable kickover tool, to
be descriNoed later, for installing tools such as instru- nment 38 in or
removi ng suckelbswhillenteceiwminigheralamep-of ashehbpataméter or Pavdmy<4y to
t he manner t t_Ln t 9 d ot t qal
supra, the I%\%\%g ae{ﬁdtgg ﬁ%?z?g%egg ?,Qﬁ bgirS é%ia'téé%tqh%el dec# "{ho "r?eelclelzvoe an
el ec- tricalisl @grtqua\@r@vmﬂpw-&hduwbmmtt wirdeberwiidl nowbdoe
descri bed | 3g§gLeripefe contacted by the instrunment 38." 35  An electrical
wire 43 is attacﬂed to the outer end of plug 42 and extends to the surface.
The inst®Riment 3g2nhgBerhatt Sorpef &ideape npmdnel el ronned tedrent

i's lnSta'|ﬁglnﬂzthﬁerﬁﬁﬁmt%ﬁbﬁn@omﬂ13% ﬁKéEEEEEEEEOYﬁéatan touaébggélng
contact nenber et arri e Ji.nsirunment snaps
into an |nte?h8?rﬁm£h?ﬁ?°2ece 6850 B%Béu8%&°Pn%ﬂﬁ52¥% %uﬁ Tow, JiRwa

~instrunent 3Byhthratnghe&bhe @isld apeckétpmandrelnear thelﬁ5waypmm‘thuifor

admtting megﬁ éégéds fromthe tubing bore into the instrunent where

sui tabl e sensor nmeans (not shown) is provi ded. The side pocket nandrel 30
while siMPlar to Skder Pockiet manduetcl3fsels i simidagr ity &hoseermidmed

her ei nabove, &Qkéﬂtmgﬁar@iéiﬁf%éﬂoé@ﬁt1ﬁspﬂﬁe%&PWﬁQt'993b7§'Q% QPQ¥
{

mandr el s. Thus neither _.the main bore 32 nor the_recep- tacle-bore

communi cat esM9PF R t RE é%tenﬂﬁt%ﬁttﬁeﬁ%?d%zboEReB°P§HGr§h Hxﬂﬁkﬁﬁﬂxﬁﬁzﬂ »
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d the 15 1
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Dall'as, Texage [Hech! palvddtll §b&CifdoPBrhkRaS U Sy _8_885!?85@9@

for all purposes by reference thereto.

The side pocket mandrel 30 has, of course, a main
bore 32 extending through it from one end to the other and
20 this main bore is axially aligned with the bore 27 of the
| tubing. The side pocket mandrel is further provided with
a laterally offset receptacie bore 36 for receiving an
instrument 38 suitable for monitoring the desired parame-
ter or parameters. Above the offset'receptacle bore 36, ”
25 the side pocket mandrel is shown to have a belly providing o/
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.
30 ‘Similarly to the manner taught in patents 3,939,075
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.
35 An electrical wire 43 is attached to the outer end of plug'
42 and extends to the surface. The instrument 38 has in
its lower end a socket which, when the instrument is
installed in the receptacle bore 36, telescopes over the



20 to_ suitable surface equipnent, represented by the box 55. Equi pment 55
includes a source of electrical energy whereby power may be tran pthed via
wire 43 plug 42, and contact 44 to the downhol e instrunent 38. w o

i nstrument 38, then senses the paraneter paraneters to be no t or ed
-and sends el ectrical signals back to the strface via wire 43. Equi pnent 55

i ncl udes meangpE@E B AGE SEbRTast Chefb@ral 44 f whillerethat endipsptinyg 46

recordi ng, or tThe. ike. Thus, whether the [1_is.fl.ow A lowi
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spaced tine i tRiyatie ANAskSuERNE AAELE! isdlitableNdensort hrany f (meteach
time g paraneter is sanpled., Thus, nonitoring is virtually instantaneous

and in real showpd, iPRIV#ARI 4 n the paraneter being rmonitored may be
i medi ately refl ectred adiddepSekétcnanB@eédr sOnghide teinflgur eto 28evesaland

2C, the sid ket ne |, 30 and i i -
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"and removing the instrument in the well, may be furnished
by Otis Engineering Corporation, Dallas, Texas.
The electrical wire 43 has its surface end connected
20 to suitable surface equipment, represented by the box 55.
Equipment 55 includes a source of electrical energy
whereby péwer may be transmitted via wire 43 plug 42, and
contact 44 to the downhole instrument 38. The instrument
- 38, then senses the parameter or parameters to be moni-
kJ'. 25 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.
Thus, whether the well is flowing, or not flowing, so
long as electrical power is supplied to instrument 38, it
- 30 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.
The instrument will ordinarily be programmed to sample the
- pressure, and/or temperature, or the like, at perhaps
35 closely spaced time intervals and to send appropriaﬁe'
signals to the surface each time a parameter is sampled.
Thus, monitoring is virtually instanténeous and in real



formed by extrusion, the main bore 32 may be forned during 20 the
extrusi on pepcess. The receptacle bore 36 is then machined, and so are the
og her éte.drA t hereof, such as the snap ring recess 50, the upwardly _
facing &e oul der 6B, the threaded opgnjng 41, the drain port 70, the
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keyway 80 S offset r ore_and t,hi s case, ho ses
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with an orien eeve, suc
the main bore 32 must be machined, drilled; or similarly

fashioned. If material for this lower body section is
foormed by extrusion, the main bore 32 may be formed during
20 the extrusion process. The receptacle bore 36 is then
machined, and so are the other elements thereof, such as
tike snap ring recess 50, the upwardly facing seat shoulder
68, the threaded opening 41, the drain 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
r of steel, but is preferably formed from an extrusion.
+4#9- transverse section of this_upper body section is seen
im Figure 3. It is seen that its outer shape 76 is
30 generally oval, however, a round outer shape is preferred
im large sizes if great préssﬁres are to be withstood.
Tire inner shape 78 is much like a cylindrical bore portion
79 with a large longitudinal channel or keyway 80 (as
taught in patent 4,416, 330 to Merritt, et al.) opening
35 +thereinto as shown. The keyway 80 is offset from the maln.
~ bore and, in this case houses the instrument 38 in an
out-of-the-way location. In addition, the keyway while
being of sufficient section to accept the instrument, is
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orienting sleeve 84. This orienting sleeve 84 nmay be formed and secured in
position in any suitable manner. In the illustrated structure, the egve
i>s (orned as a 20 separate piece which is then ci rcum‘erent|ally of:
at 90 to the upper end of the upper end pigge. The orienting sl eel
‘provided with a pair of guide surfaces 92 ich extend froma poin
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t hreads 41 i nimheatend 4er3c330f52;7nesimmadltﬁ Bowe 3 Engd xsaeemgs at
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firmy against down aci ng seating shoul ormn
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108 whi ch has its .external ex osed S 110, to, be attached, t
suj tabl e COﬂdl?Lft e  UBRER z%n Fgw%eﬁ 15yhﬁssgﬁeteébliu’05$ﬁ£\':tor,
such as a snapmpammerdare (smtwes]ldam) while its in- ternal end is -

attached to, or isgq OgnC acts et 1 ug 42
has its upper end port| re\é\nﬁégd 1N oe&tgs?dglg f;m{@aé'satjd?elsffgabﬁdeém
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formed of a syhledei® ,PLds ProiAdd %485 8 b dRCind S IUOPE! 146 4§ the
di sposed between the pIu 42 and
- orienting sleeve 84, This orienting sleeve 84 may be
formed and secured in position in any suitable manner. 1In
the illustrated structure, the sleeve is formed as a
20 separate piece which is then circumferentially welded as
at 90 to the upper end of the upper end piece. The
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
LJ' 25 two guide surfaces may proceed along right-hand and
left-hand helical paths to arrive at the high point 96.
The high point is thus shaped like a notch and provides a
downwardly facing shoulder 96 to be engaged by an orient-
ing key of a kickover tool for actuation thereof in the
30 well known manner, but which will be explained briefly
herein below. The upper end of the orienting sleeve is
threaded as at 31 for attachment to the well. tubing as
before explained. _
The electrical contacts of the side pocket mandrel 30
35 and the instrument 38 are shown in greater detail in Fig-
ure 4. Referring now to Figure 4, the electrical plug 42
is secured as by threads 41 in the lower end of the
receptacle bore 36 of side pocket mandrel 30 and its



15 the male contact nenber 112 to avoid shunting or short circuiting

t her ebetyeen.and, thus, causing the instal- lation to mal function. Thus, an
qgstand”ﬁ*) ont act menber 44 is provi ded at the | ower end of the receptacle
bor e. /\%ﬁr n port 70 20 communi cates t receptacle bore 36 with the
mandrel ' s main bore 32 as shown to all ow'proper drainage and free passage
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coupler 127 1s preferably ern | oaded qg Its | ower irmy preseed

into a reced®%or %H?hm?ﬂoF@ fAHRCERE Uﬂﬁﬁ' by %oﬁ?éE?QgFu§°§§$°§ﬁ 35
shoul dered tdirsteidsta G&&an(mihmml thotr spbeml)e,l aileaitsodhact. The

I 127 ded th I whi ch
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i's retalfed dontrust tebémn 112, r cChptplug #2rbagcitshuppennksdpporitdenl25
f th d ] h
of the CO””%%{OAQ.{H#J‘C:{H 8&1:%1? Ugl; %ﬂxﬁk‘& hayifg ilbo dl‘h%t 13@{'{

Bore 142 is ed an rea L.ts upper as at _
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external circuiting therebetween and, thus, causing the instal-
lation to malfunction.
Thus, an upstanding'contact member 44 is provided at
the lower end of the receptacle bore. A drain port 70
20 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.
The female portion 125 of the electrical connector is
carried on the extreme lower end of the instrument 38. )
25 The instrument 38 is connected to this female portion 125 o/
of this connector by a coupler 127 having electrical
conductor means 129 extending therethrough to electrically
connect the instrument 38 to the female portion 125 of the
electrical connector. The coupler is attached between the
B0 instrument and the electrical connector by threads 130 and
. is sealed by resilient seal rings 132. The electrical
conductor 129 of the coupler 127 is preferably spring
loaded and its lower end is firmly pressed into a recess .
or blind hole in the upper end of contact plug 134 and
35 shouldered therein to assure good and unlnterrupted
electrical contact. _
The coupler 127 is provided with a suitable external
" annular recess 50 in which the snap ring 46 (see
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annul ar shoul der 154 on the sl eeve engages a correspondi ng downwar dl
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spring- | oadeoe‘g%mfso?‘srg %‘of vi’o@b}%r{ﬁf? é\ée%féai :h*é% Eggﬁ'ﬁ?eg{n Near
its | ower endlargedugpbetionckk44 reabdfenisl®e i gléotnibdaldi eceptianle nks
annul ar recesgrégﬁdég “@ﬁf@¥i§i§§ dbaP éeﬁeégﬁﬁﬂkﬁqt menber 174 which is
ng 0

formed of spr ras§ or her suitabl'e conductive naterial and nay_be
gold platkd if deshnednsulptingemi@eves L3Qpég pdagedawithiay fehenkedy t
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provi de a .
from the lower end 160 of the housing.

A conductor socket member 162 is positioned inside
" the insulating sleeve 150 as shown. This member has a
20 downward-opening blind bore 164 for receiving the upstand-
ing contact member 44 of the mandrel in a manner tb 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 -
3 25 portion has a pair of seal ring recesses formed therein in
which resilient seal rings 168 are disposed to sealingly
engage the inner wall of insulating sleeve 150 as clearly
seen in Figure 4. The upper end of member 162 is drilled
and threaded for attachment of plug 170. Plug 170 is
30 provided with a suitable recess or bore for receiving the
lower end of spring-loaded conductor rod 129 of coupler
127 as explained earlier. _ |
: Near its lower end, conductor socket member 162 is
formed with an internal annular recess 172 in which is
35 disposed a contact member 174 which is formed of spring
brass or other suitable conductive material and may be
gold plated if desired. This member is shaped to be an
interference fit with the upstanding conductor member 44



square stop shoulder 182. The purpose of this snap ring 178 will be |ater
br ought to Awht. Bel ow the pair of insulator rings 176, a ring 184 is

pgsi ti ane he enl arged bore 144 of the housing 140. 15 This ring 184
has a bafv enlarged at its upper end’ shown to receive and house a
ring 188. The ring 184 is formed with an external recess in
whi ch iS d| spnéed:.tas searmgmgesectamms i gord 90chbacteatiitiyl joemgaheng t he

| EFBKB £01484 is retained in place
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acconpllshln | ean connecti’on are ere be
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conductor sl Je62st<5lih|§hmmeﬁ he2.a @BecPEPIBEToSUEhDEEsRAR YhRhgh ,
conforns sub &?nthg;é¥ t.he rounq§$ fe% end surface of contact -
menber 44 anz tﬁ% g %Bn is rounded to form an W
annul ar can1surfa@ebﬂw(ﬁhempalanﬁwunaelhbaerreanoﬂ?ﬁheqmrﬂng1I&AFESS

t hrough snap LRG shia t [ Si e.05 n I g
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rimg 184 is formed with an external recess in which is

disposed a seal rlng-such as o-ring 190 for sealingly
engraging the inner wall of the housing as shown. The ring
20 182 is retained in place by a retaining ring 192 engaged
in . suitable internal annular groove in the inner wall of
the housing 140 as seen in the drawing. The ring'184, the -
insmlator rings 176, and the snap ring 178 each have a
cemtral opening for receiving the upstanding contact N
25 member 44 as shown. : : . o/
In order to assure good, clean contact between the
instrument 38 and the upstanding conductor member 44, well
fiwmids, salt water, mud, acids, and other unclean and/or
nominsulating liquids must be excluded from the contact
30 arwas at the time that the instrument is installed and the
lower open end of the instrument is telescoped down over
the upstanding contact member 44 in the lower end of the
remeptdcle bore 36 in the side pocket mandrel. Means for
acecomplishing such good, clean connection are provided and
35 wilkl here be explained.
A piston 200 is slldably dlsposed in the bore 164 of
the conductor sleeve 162. This plston has a concave lower
sarface 202 which conforms substantially to the rounded



i t's upper wall normal to the piston's longitudinal axis, 10 thus faormng a
square downwardly facing shoul der 208. The | ower wal | of this recess is
bevel ed as at 210 to provide a cam shoul der. Wen the instrunent isb

l owered into the well, the piston 200 is f%ld in its | ower p03|t|0n*g§§§3
shown) by the snap ring 178 engaged in its external 15 recess 206. It
is supported ugpénsendusuhéacdomﬁ contdctomenbetr didnaad! khesJowmes undrder
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tel escope ovelohéf wRELABE 'Eﬁ:.%o%%@ss”&@gev‘b‘ledﬂ&s reeTbp10 4do | pEEGLakel y
engages t he | ower end oigthe Bﬁton t he |nstrunen& i.Ss f ced further

wnwar d, t he?f FaRdSBBBYEeF e ?Poﬁhﬁsleﬁﬁﬁ to
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ring 18815 ﬁecesanOB.nthuaunxtlmg suppodted agasnsts¢Ma¢@@xldown-
di spl aces ward movement since the square shoulder 182 at the upper
‘corner of the snap ring 178 engages the square shoulder at
the upper side of recess 206 on the piston to define its
initial lower position. :
- 20 " The cavity or space 214 in the bore 164 above piston
200 is filled completely with clean, non-conducting liquid
such as a silicone liquid or a suitable non-conductive
grease. It may be desirable for the density of this
liquid to be slightly less than that of the well liquids
&JL'- 25 +to be encountered. The liquid in space 214 will then be
| buoyed upward and will be retained in its place more
readily. When the piston 200 is in its initial lower
position (not shown) and held in place by snap ring 178,
-the periphery of the lower portion of the piston is
30 engaged by one-way seal ring 188 to discourage the
non-conducting fluid from migrating out of its place in
the instrument. |
When the instrument 38 is forced down into the recep-
tacle bore 36, the lower open end of the instrument starts
35 to telescope over the upstanding contact member 44. The
member 44 immediately engéges the lower end of the piston.
" As the instrument is forced further downward, the fluid
above the piston is compressed and then displaced. Space
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the instrunment is fully seated, as seen in Figure 4, there
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In order to facilitate the disconnection of the

instrument 38 from the upstanding male contact member 44,
means are preferably provided for allowing well fluids to
20 re-enter the space 214. Since the one-way seal 188 will
not allow fluids to re-enter the space 214, other means.of
re-entry are needed.
The housing 140 is provided w1th a passageway commu-
. nicating the upper end of space 214 with the exterior of _
25 the instrument 38 as will be described, and this passage- ;}
way has a check valve therein which will permit fluids to
pass inwardly therethrough but will not allow fluids to
move therethrough in an outward direction-
At the level of the downwardly facing shoulder 155 in
30 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,
35 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.



an  of f-.center transverse hole 230 which is clearly seen in 05 Figure.5. One
end of hole 230 is plugged by suitable means, such as screw 232. A ck&gk

val ve assenbly 234 in passage 230 permts the fiow of fluids |nto
interior of housing 140 -as indicated by tt@garrows but will not
outward flow therefrom 10 The check val ve, such as check va
assenbly 234, may [#heofbadwe 1&@e1ahprbvh.éedvmg.ezﬂt iantpasdape. thtoegh its
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into space 214 to fi]l the void created by such upward novenent of the
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Thus, when piston 200 is moved upwardly in the bore
164 of the. conductor sleeve 162 as a result of the lower
- open end of the instrument being telescoped down over the
20 upstanding contact member 44, the non-conducting liquid
.above the piston cannot flow through check valve assembly
234 so it must flow downwardly around the piston and the
upstanding contact member 44. This washes the well
fluids, oil, salt water, and the like substances, out of
: &;ﬁ 25 the contact area as before explained. When, however, the
instrument 38 is lifted relative to the ﬁpstanding-contact'_
member, well fluids will flow from the exterior of the
instrument, through passage 230 and check valve assembly
234, into recess 221. From there it flows through holes
30 224, 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-
tates making the disconnect for removal of the instrument
from the well. _
35 The instrument is installed in and removed from the
- side pocket mandrel 30 through use of a suitable kickover
tool lowered into the well by suitable means, such as a
wire line (hot shown) and a string of wireline tools (not



have been used for many years to install subsurface flow controls, safety
devi ces, and other well tools in wells. Al though existing klckover tool s
i ght Enﬁp% dto 05 install an instrunment, such as instrument 38, in the
i A\mandrel 30 of well 20, the kj kover tool of Figures 6A-10B i s
: y suitable for this task and has special features which wll
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Kickover tool 300 includes an elongate body 302

‘having means, such as thread 304 on its upper end for
attachment to a tool train such as tool train 306. Body
20 302 has a flat surface 310 which extends from its lower
‘end 311 to a location near its upper end where it meets
abrupt downwardly facing shoulder 312. Body 302 is formed
'w1th a longitudinally extending slot 314 which is enlarged
. as at 316. ' _
25 " An elongate actuator 320 has a flat side 322 which o/
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
and a shoulder bolt 324 passes through slot 314 of the
30 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
actuator is slidable between an upper position,fseen in
35 Figure 6A wherein the upper end of the actuator abuts or
substantially abuts the downwardly facing shoulder 312 at
the upper end of body flat 310. '



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

bi furcated end of body 302 and tool carrier nmeans 335 is hingedly attached
as (oy pivot pin 336 to its free or |ower end as seen in Figure 6A: jJKe
i nner 05 end of pivot arm 330 is forned V)% h sl ot neans 338 WhICh '
engaged with pin 340 carried on the actuat 320. It may now be read
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tool, and therefore with the tubing bore das seen in gure
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the offset regce bore 36 pf the s et man reI 30.
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squar e upwar dbgingchiggedd tiretndranainbedmsawpbhdent FPobich &as its
ends seen. Thus, as the pivot arm pivots to misaligned posi-

tion the tool carrier means pivots in a clockwise position
20 and thus remains substantially parallel to the longitudi-
nal axis of the kickover tool. In Figures 6A-8B, the tool
carrier means includes a carrier 344 and a running tool
346 from which is suspended an instrument 38 which may be
like the instrument 38 previously introduced for monitor-

“"’/ - 25 ing the well pressure and/or temperature.

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

30 are axially aligned with the kickovér tool, and therefore
with the tubing bore as seen in Figure 6A-6C, to a
kickover or misaligned position wherein the tool carrier
means and the instrument are laterally displaced to a
position of axial alignment with the offset réceptacle

35 bore 36 of the side pocket mandrel 30. ' '

The kickover tool 300 is provided with an orienting
finger or key 350, having a square upwardly facing
end 351, and attached as with pin 352 which has its ends



. such as cam

slidable in-.a surtabl e slot such as slot 353 forned in tuator 320. The key

key is initially biased outwardly by spring neans |nclud|ng a
g 354 and a second springiﬂEG whi ch provides a | esser bhias

I rst spring. Both._springs, 354 and 356 are wound about pin
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care. The shgyéﬁ,qbs&SMfltqrd:erﬁemiw £5thevbady i 302pri ng- pressed

outwardly, wi| A palr of detent springs 360, disposed in slot 358 of

the actuater, is wound around pin 362 and each spring has'
one of its ends supported agalnst stop block 364 while its

20 other end applies a downward force to the upwardly fac1ng
surface 366 at the lower end of slot 368 in body 302 as
seen in Figmre 6. See also Figure 7. It may be desirable
to prov1de means such as cam block 370 on the end of the

_ springs 36@ as shown to prov;de better bearing area and

25 -1mprove the operation of the tool. By applying a downward
force to smrface 366 of the body, the springs 360 also |
apply an upward force to pin 362 which tends to lift the
actuator amd maintain it in its uppermest position rela-
tive to body 302. . _

30 The kmckover tool as seen in Flgures SArGC is lowered
into the weill tublng 24 as through use of a wireline and
tool strimg until upwardly facing shoulder 351 of the’
orienting key 350 is below the guide surface 92 of orient-.
ing sleeve 84 in the side pocket mandrel 30. The kickover |

35 tool is tken lifted with care. The shoulder 351 of
orlentlng key 350, which is sprlng-pressed outwardly, will
engage the gulde surface 92 of the orlentlng sleeve 84 and
will fplem it, rotatlng the kickover tool about its
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engage. the guide surface 92 of the orienting sleeve 84 and will Tlpw it,
rotating the kickover fool about its | ongi tudi nal axis unti ‘ '
or'(enti ng key engages the apex indicated by dowwardly facingfs
of the orient- ing sleeve and can advance/pwardly no farther®
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actuator and
' detent spring 360 snapped into its position shown in

Figure 8A wherein its upper can shoulder 372 engaged a

corresponding cam shoulder 374 on the actuator 320 to
20 detent or latch the actuator in its fully actuated posi-
tion. '
At the same time, when the body 302 reached its
uppermbst position relative to the actuator, other means
) became effective to positively lock the kickover tool in
§~; . 25 its fully actuated position. This lock means includes a
' lock plunger 380, having a rounded nose 380a slidable in
aperture 381, and which is biased inwardly by a spring 382
retained in place by a screw 384 engaged in the enlarged
and threaded aperture 381. When the spring 382 moves the
30 plunger to its innermost position, seen in Figure 8A, the
plunger will extend beyond the flat surface 322 of the
actuator. When the actuator 320 reaches its lowermost
position relative to the body 302, a hole 390 in the body
aligns with the aperture 381 of the actuator and  the
35 plunger 380 is forced by spring_382 to enter into hold 390
of the body. The actuator and body are thus locked
together and there can be no relative longitudinal sliding
movement between them until the plunger 380 is retracted



35 plunger 380 is forced by spring 382 to enter into hold 390 of the body.
The actfiat-oN and body are thus | ocked together and there ¢anibe no relative
ngi t §df: sliding novenent between themuntil the plunger 380 is

gtract *~/ 28 or displaced fromhole 38 This can only happen after the
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wise direction the finger 396 is able to project into

hole 390. TLever 392 is normally held retracted by
spring 394 so that it will not become unduly worn by being
20 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
move outward sufficient to clear the hole 390. At such
. time, the lock plunger 380 cannot engage in the hole 390
25 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
shoulder 96 of the orienting sleeve. If, however, the
kickover tool is lowered slightly, while in the actuated
30 condition, to a position, seen in Figures 8aA-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
pocket mandrel, that is, into channel 80, the spring 382
- being stronger than spring 394 can force the lock plung-
35 er 380 into hole 390 and displace the lever 392 as it is
forced to pivot in-a'counter-cldckwise direction and thus
protrude much farther beyond the periphery of the kickover
tool. The presence of lock plunger 380 in the hole 390
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where it no | SifErS%: engaged in hole 390 and, thus, cannot prevent
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i erover toor S RARAIES hl OB EERLLY REAR°BRN! RRPRAM KBred: 'ld |48 il
ki ckover tldbl s¥den pheketdanandtek, nhavesl 392hevqo1l/oengageme bénnerur ned

toits 20 aliygned 27 oawawet@&n P9si bhan w:.llS' Sm RApger
380 has alreagy been rel eased, or. reiracted from hole 390 the p1 vot “arm

wi l; be force %%9%5?iﬂExFQ%s}??%hP%H%ﬁeFt§8BUFBraeﬁeséﬁgﬁgeyhﬂﬁ? it no
restriction aslc&tge’i981§leehg"a§edt dm Holde3%0 den@pCkRuisyardnglot /iﬁ:é\*é’nt

I F 6A- 6C ti det
360w || agai TR SITEcHTRelre tarh b verRae o EeEhe, SPbapERR FRIALLTS EPon
The runni i t ddie Zkednt t dfhesl, t thiselookebeeothesf auitontatdioald30 redeasabl y

.attaches the'fEﬁﬂ&HE?“ 3§ot9f§¥ing the kickover tool from the side
pocket mandrel.

During w1thdfaWa1 of the kickover tool from the side
pocket mandrel, the pivot arm must be returned to its
20 aligned, or Figure 6B, position. Since the 1lock
' 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
U 25 4is agdain 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
30 kickover tool 30. _
| The running tool 346 includes a top sub 400 having a
bore 402 which is enlarged as at 404 and threaded as at
406 for attachment to the upper end of body or hous-
ing 410, Body 410 has a bore 412 which is enlarged as at
35 414 providing a downwardly facing internal annular shoul-
der 416 whose purpose will be later explained. _
"A collet 420 having a bore 422 which is enlarged as
at 424 is disposed in the enlarged bore 414 of
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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-
20 ing what is commonly termed an "internal fishing neck".
This fishihg neck provides an upwardly facing shoulder 446
which is inclined downwardly and inwardly and a downwardly
facing shoulder 448 which is inclined upwardly and inward-~
ly as shown.”.Thé downwardly facing shoulder 448 is more
25 abrupt than is the upwardly facing shoulder 446. ~ Thus, o
the collet fingers may be moved into engagement with the |
internal fishing neck of the instrument with somewhat less
force than that required to disengage it.
| Body 410 of the pulling tool is formed with an
39 external downwardly facing shoulder 449 which is
engageable with the upper end of the instrument 38 to
limit the downward movement of the collet relative there-
to. S | | . |
To iock the collet fingers engaged in the instrument
¥F5 and to unlock them, a control rod and spring are used, as
will now be explained.
_ A control rod 450 is disposed w1th1n the pulllng
tool 346. The control rod comprises a rod body 452



force than that required to disengage it. Body 410 of the pulling togl is
formed wth an .30* external downwardly facing shoulder 449 whic >
anqﬁgeable with the upper end of the instrument 38 to limt the do g
venent of the collet relative there- tog,To lock the collet finge
engaged in the instrument 35 and to unloek them a control rod and spring
are used,” as Having§ow hHeariep| éxtefnal apperolflagelA54 samaspomma:mi n

][ he pul | ![ ng tg¢ “%%4% The g;aﬁﬁﬁ gsgonprl ses a{toed ?g ﬁé}a?ﬁ | ng a.
arge externa e %ﬁﬁﬁ? rna ange
i nt er medi at e upperneand dmeth@pepnemdlofrqmelsonouDdEdodS| aty o%ﬁﬁiednds at

458. and protr ugh, 4 f e APPekKeS hgpggh bore
460 of the ca ?§§r£§§§ attached 9§r§h§bB|J%? g?ﬁlS Q? %H% %?Eiove[ t 00

The upper08ndthsgugh bewrer 460 of rhe BROH R 13 UREtIGhAR HEP cERBOPEYOENe
carrier is engagegpe o t bheaRivkdvaae #681f or mé odppér Ie'uwrwsnreer of

thflpL¥0t a[n%gaggggmn ﬁ coj | ﬁgﬁbn 464 %f IS gésp sed hﬁggorg of the
pul l'ing too m, t Ffper

and IO\t/vegI flaaaehé?41&ndm%4§6 eg’ﬂlfb |vtMﬂ1 cal sﬁrfheespszngotmédu smndihe -
supported on | ower ange u he

col I et 420 whiP¥® Ft§°EBEEr &Re p&ﬁ&% %%%ﬁ Wit W&h #P s%&’ {§$
control rdd uppedxbpmagdlﬁhlbqrapbl? af &pwammklyngatqplhbogshngoﬁlﬂod to.
maintain. its 59&“@@ rRRdls SYhthef | nﬁﬁﬂ%@ﬁe%tﬁéh@% Sef §Ha- 1baee 462

_on the pivot armo ckover_ too | ower _end e control rod 450
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apply an upward force to the control rod to maintain its
rounded upper end 458 in engagement with the cam sur-
face 462 on the pivot arm of the kickover tool.
The lower end of the control rod 450 is enlarged to
20 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
ends of the collet fingers 430 as shown in Figure 6B, yet
_ o is sufficiently large in diameter to prevent the lower
kj 25 ends of the collet fingers from being forced inwardly
| sufficiently to permit them to disengage and be withdrawn
from the internal fishing neck of the instrument 38. It
may be desirable - to form knob 470 as well as upper
flange 454 as separate pieces and then fasten them to the
30 control rod by suitable means such as threads, pin, or the
| 1like. |
When the kickover tool 300. is actuated from its
aligned position, seen in Figures 6A-6C, to its kickover
. position, seen in Figures 8A-8B, and the pivot arm 330 is
35 extended at about 90'degrees't6 the kickover tool while
the tool carrier, pulling tool, and instrument remain in
 their vertical position, the cam surface 462 of the pivot
arm will force the control rod 450 of the pulling tool to



sufficiently to permt themto di sengage and be withdrawn fromthe internal
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PPN 400 b Oinflliftal o8kl RSN b U e S IS R LS
at t achellst ocoliled td ratipeindthewdnstdrument: o Wié tmmhqvebometnet he
. welease lever 450 is depressed to unlock the actuator from
tthe bodj, 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
20 wcollet locking position, thus securely locking the instru-
ment to the kickover tool.

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

25 pocket mandrel. The kickover tool is then lifted to o,
engage its orienting key with the orienting sleeve to
orient the kickover tool with respect to the receptacle
bore and is further lifted to actuate the kickover tool to
kickover position. When the kickover tool reaches fully

30 .actuated position, the spring 354 will then’have space,
provided by slot 457 in the body, to allow it to unwind a
little as its inner end moves about pin 352a until it
comes to bear against the actuator. Spring 354, which is
stronger than spring 356 now applies an inward bias to

35 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



orienting key is below the orienting sleeve in the side 25 pocket nmandrel.
The ki ckover tool fis thhen |ifted to engage its orienting key with the-
orienting sleeve to orient the kickover tool with respect to the recejpt‘,,-_e'
bor(e and is further lifted to actuate the Kpckover tool to kickover )
position. Wen the kickover tool reaches f y 30 actuated position, the
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well pressure and temperature in the side pocket mandrel.
The instrument will then generate appropriate electrical
signals which are then transmitted through wire 43 to
20 surface equipment 55 at the surface for processing and
subsequent display, readout, and/or storége in a memory
bank.
In wells having their bore deviated appreciably from
. - the vertical, it is possible that a side pocket mandrel
s/ 25 such as the mandrel 300 may be located in such deviated
- bore. It is further possible that the receptacle bore of
such ' mandrel may be 1oca£ed at the upper side of the
mandrel. It may be difficult for the kickover tool to
"aim"™ the instrument into the receptacle bore since
30 because of the slant, the instrument may "sag" as a result
‘of a little slack here and there in the kickover tool and
" the running tool.:
If the kickover tool 30 is to be used in deviated
wells, it is highly desirable that means be provided to
35 prevent such sagging of the instrument. Such means may
include the following means which will now be described.
The pivot arm, as shown in Figure 8B is provided with
a cross bore 500 which is threaded as at 502 to receive a



bank. In wells having their bore deviated appreciably fromthe vertical , it
IS possible that a side pocket mandrel 25 such as the mandrel 300 may be
Iocatequ such deviated bore. It is further possible that the receptacle
bor e u"‘x% ch mandrel may be | ocated at t upper side of the mandrel. It
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the pi-vot arm That is to Say that the pllunger is [ocated between the pi vot
pi n 336 and P®ESHPI®t pin 332. Wen the pivot armis in its kickover or

m sal i gnesl posi tiplun§eensio, FaguseeBBint FagRxeoBn] 4 sfaced inwardly
of pivot pin 336 in the pivot arm. That is to say that

the plunger is located between the pivot pin 336 and the
pivot pin 332. When the pivot arm is in its kickover or
misaligned position, seen in Figure 8B, the exposed end of

20 plunger 500 will apply a force to carrier 344 tending to
rotate it about pivot pin 336 in a counter-clockwise
direction. This force will cause the instrument 38 to
swing outward away from the kickover tool until its lower
portion is against the wall of the side pocket mandrel.

25 The spring 520 should be sufficiently powerful to cause SN
this action even if the side pocket mandrel should be in a
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.

- 30 As was mentioned earlier, instrument 38 can be any
suitable instrument for moniforing the desired parameter
in the well. It is likely that such instrument will
monitor both pressure and temperature especially since the |
pressure sensor will need to be temperaﬁure compensated,

35 temperature data can be obtained with little added ex-
pense. Some such instruments are very accurate, very
sophisticated, and very costly. They may represent a cost
of tens of thousands of dollars. The runhing tool 346 is
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I t
Wbt ch mmy ot RPIRG IS, RS Hagbe Bertcot Rpttiaddit Y, | I 000 e
di sposed 18 a downBadd|552reans njtaohppe¥t end atispdsed 32, aadosiwardlyher e
It is secured a3 0% PHHRL 906 €1 R B3¢GHERr2320, N a2 GndIE, | MEEe it is

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

end of rod 552 is received in the upwardly opening
hole 560 of container 554 and is secured therein by
20 suitable means such as weld 562 and/or weld 563.

Rod 552 is sufficiently long to place the open upper
end of container 554 a spaced distance below the lower end
of the longest instrument when the instrument is carried
by the kickover tool. Thus the catcher means will not

k,,,/ 25 interfere with the normal operation of the kickover tool
or with the process of installing the instrument in or
removing it ftom the offset receptacle bore 36 of a side
pocket mandrel. . '

The container 554 is provided with a bore 564 which

30 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
f'acing inclined annular no-go shoulder 570 for limiting
telescoping movement of the instrument into bore 564. The

35 diameter of bore 564 approximates that of receptacle
bore 36 of the side p.ocket mandrel 30 and will thus
suppdrt the instrument in an upright aligned position and
when the kickover tool is lifted through the well



end of rod 552 is received in the upwardly opening hole 560 of container
554 and |s secured therein by 20 suitable nmeans such as wel d:- 562 and/ or
Y Rod 552 is sufficiently long td place the open upper end of

nta| 554 a spaced di stance bel ow t | ower end of the | ongest
|nstrunent when the instrunment is carri by the. ki ckover tool. Thus the
cat cher® ”Eaﬂﬁbﬂab| 2mqt liﬁﬁff\&ﬁa\ﬂ\ﬂ wbnhbenomfadea)part&ilm of Thhe,

ki ckover- too t he..i nstru i N, or
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t her ei nt o. In diameter as rOVI e an
upwar dl §5 f a@iﬁb@%W%MlW% R o83 Wdt#Qieﬁ"h%me}-larW#% @. Fgtriev-
tel escopi ngj agveeeat, of the instrument into bore 564. The 35 dianmeter of~

bore 564 apprOX|nates t hat of pt acl e, bore .36 of fhe si ocket mandeel
30 and will thusTB§pptRet ¥V@9?ﬁs§§ b FetRhev g? ﬂgﬁfpﬁégFion and
when the ki pseker tmondrell u:fyt eﬂephaomgb tdhe welthningt lﬂbdﬂg @dtht ke

L lif h whi ch
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- free |nlohecnnhbxtﬂdthea%guﬂlangjﬁaqinhYMpwnminqntheeébenged455 ontohout
maki ng an eﬁéaactorn d1rhd %Witﬂ“ﬁhsﬁeéfaﬁ}gv&:nq ho%lt-g?ﬁ'xd N§id unent

38 may be retrleve e side pocket mandre rep acgé% the runnlng ,
tool with asm&bl‘*@ﬁpm |Th1§stsepvertﬁé PiiRg TRl 3:8 W

Convertﬁd t@ﬁﬂrﬂ%lrl 335 toed bDyweredi rigxﬂ&letﬁéam145&xoahe netie:wafol rod
oul 11 ng t 0ofoRE 300achae dielen "thal ot FHRE, eatentad, fudarEuafoen
Ki ckoveist ofh #He mamnérclespdained herdimvefHorent edfaed adttusteibrl5 in
the manner Eﬁg' i‘c' %‘)Lezf eciorg,qe_f-og e]:owéagéf r é’ai&%'r end of the collet

428 enters the upper open end of the instrument and when

the downwardly facing shoulder 436 on the collet fingers

430 ehgage upwardly facing shoulder 446 in the instrument,

20 dowmward movement of the collet is arrested. Further
lowering of the pulling tool causes the control rod 450 to
be further lowered while compressing spring 464. The knob
470 :on the lowet end of control rod 450 will be moved to a

- lower position allowing the collet fingers to be cammed

25 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
thefr normal position, and at the same time, the spring
464 will expand and move the collet downward relative to

30 the «control rod to a position where the knob-470 thereon

' wikl suppdrt the collet fingers against inward movement to
their releasing position. ‘The pulling tool is now fully
locked to the instrument and lifting the kickover tool
will 1lift the instrument from its place in the side pocket

35 mamfirel. 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



t he kickover tool is |owered. The |lower end of the collet 426 enters the
upper open end of -the .instrunment and when the downwardly facing shoul ger
436 on the collet fingers 430 engage upwardly facing shoul der 446 in 5@,
inkgrunent, 20 downward novenent of the let is arrested. Further %

| owering of the pulling.tool causes the c rol rod 450 to be further

| ower ed whil e conpressing spri,ng 464. The b 470 t )
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y by nere iftin e ki ckover .foo ‘ce t
wi t hdraw t he @OtYAESHF IAQ RY 13 oRRL e°?n?tlf‘ﬁr'reﬁf‘.°hFc?ts tq%%a%&g Coured® *°

c_onv:ani e?CE, tike silizabdlledpaifuredii T thal dtophdloicke drel hawinpdthein
he. for m SRowPE SRR S0dty Sols i1 RS of By, s eadn Egyagec
bl ock 364 nay ire asi ioppwisitewaldd af karngertskebr3l3®o pjletpa??, orspeaen
such_as pi ns §§pf%aﬂgé§jSA and 10A, runs longitudinally of the actuator
320 and is straight except for a relatively small crook or
convolution 594. The extreme upper end of the slot may
20 preferably be in line with the straight portion thereof,
as shown. |
When it becomes desirable to relieve the load of
- spring 360, as when it is desired to work on the kickover
. tool without the detent being a hindrance, the stop block
-\ 25 364 is merely forced downward by placing the blade of a
' screwdriver in the slot 358 above the stop block and
prying downward. As the stop block moves downward, its
upper end must move inwardly a little for a short distance
‘as the upper pin 590 follows the crooked portion of the
30 slot. As the upper pin 590 passes this crooked portion of
the slot, the stop block will move readily towarad the
lower end of the slot as the spring 360 unwinds to relieve
its load. ' | '
To relocad sPring 360 and restore the detent to
35 oberating condition, stop block 364 must be lifted. To do
this, the blade of a screwdriver is placed beneath it and
the point of the screwdriver then engaged in the notch 596
‘formed in actuator 320 slightly below window 366, after



in suitable apertures in the stop block and having their 15 projecting ends -

engaged _{n a pair of slots 592 each fornmed in an opposite wall of |arger

sl ot &f’ESIot 592, as seen in Figures 8A and | OA, runs ‘longitudinally of -

Lhe actadt or 320 and is straight except for a relatively small crook or

onvol ut.on 594.. The extrene upper end®df the slot may 20 preferably be in

line with the st rahgah Eﬁét ge@em@&%fr i8S yHRILo ap AJEd bffﬁﬁﬁéhé’eg%ésb' e
e

to relieve the I g rlng 0, as when it Is de5|r t o wor
ki ckover tool vi tRHAEKL EPeRPPSEi kY Sd HiofusaRie, in Hehetdpavingk 25s 364

is merely for ced thensasg byoakaelsngltflt%dm aedﬁé Cﬁpﬁrﬁg?r?@@rwyﬂ b8 #H6ng! ot
358 above the stogrbl ocifo él ng Wg}gﬂ e%%i Oégf bl ock noves
downward, its upper ehd nus g 2§ glfgfﬁ tﬁﬁ%} sHET tSHPBt ance as
t he upper5 pi n 590blotkopssehe cheolce@o;k@ldt iporr tfort 9 B0irs| tite énsothetheper
pi-n 590 passes thy o] i f e . ock

readily toward th%f %&egkg% Bg?bt%gtgléﬁghs g%ﬁﬁ#ﬂﬁgggbpunMAn et%oa%i
relieve its |oad. OfoSPéF89d3§BrWné13@@1@¢@INe§mﬁ%§tdnahknekn1m0185
operating condi ti@ppes! goshkack Iehowyt, Binde ek SEIBINE cLhemblade

of a screwdriver |s“g ace eneath it and the point of the screwdriver then
engaged in the note¥%3sds BPhEdP Vn°H@FG§WdP93£@%ﬂ¥QﬁﬁI%ﬁtﬁﬂ%ﬁ@@m%ﬂ%M/366

after whi ch th‘BhéCfemddjb!ﬁg aesuse@ttmnprayzdaraialwif d hee st bl ock to.
its upper p05|t|onn§egﬁ On the En ng. 4%¥ st o ock is lifted, the
spring 360 will be™Wolng®dr 2F&- F5§ &t ﬁ'ﬁ’(fya? é’rarp’r%u%%h'ﬁ?g?ﬁel%top |
5 bl ock pas%bseshesbapeﬁedmp@etu@ﬁ559¢nd1adnangementémnfﬂpmitswII U
snap into i1s opegatigg; Pas! Eb?@a ihgel %qqsofoé%q]mﬁ?&% Ry han the
stop block inits per osition s omﬂb since the sto tk n-hove
downward only by hént hbe| 68aPsf ofpitihey apamndes clalﬂmGWibh@gblng
descriptipn and dramﬁngs of the |nvent|on are expl anatory onIy and vari ous
changes in

departing from the true spirit of the 1nvent10n.
- Attention is drawn to our co-pending United
Kingdom Patent Applications No. 8606099 (Serial No.
2170247) and No. 8606098 (Serial No. 2170246) which
20 were divided out of the present U.K. Patent
Application.



srzes,qshabes, materials, and arrangenents of parts, as well as certain
details of constructiqn, nmay be nade within the scope of the appended

el ai ns without 15 departing fromdthe frue spirit of the invention. %55
Attention is drawn to our co-pending United Ki ngdom Pat ent Applicatiuuab 0.
8d06099 (Serial No. 2170247) and No. 8BQ6098 (Serial No. 2170246) which 20

were divided out of igi E[esent UK P nt Application. CLAI V5. 1. A
si de pocket mandr el eiving an electrically powered instrunent for
nonitoring a 5 paranmeter, such as pressure, tenperature, or the |ike,

at a subsurface |°§?ti°”AiBiﬁe2% kkegp%gékgg 9f&¥"é%ég#ﬁ§ﬁ%?%ﬁW'haVing

connection means at its upper ['ower en or attac in"a string of .
wel | tubing and ha¢lagtaifpdhypRoveged: Havsdrvmanth fod grerbi omind 40

the bore o the tuBhpgneRetGCaREACHE BRicddul SAitdribad Her abd Venl f Seke ,
from and extendi ng al on de said fl ow passage, the lower end of said

S| )
receptacl e bore opéﬁiﬁggPBsPﬁéaéﬁtéPFéﬂlGP.§&(flﬂﬁﬂ&vzﬁpmﬁﬁkﬁ¥ﬁﬂ= an
| ongi tudi nal keywagibhl§atehssdel ha® ihbe coinectidipinbatfs at ifs QypPpessane

al inged with and extendi ng.upwardly fromthe upper end of sai ecept acl e
bore to a Iocationfﬁwgﬁaggﬂsd%%faﬁ%éaﬁﬁpﬁwntH@P@bﬁﬁﬁﬂq%nPﬁé%. at e hag
upper end of said andyhatvhegi awEldws paa saly es aihd radtdmalg e iy giebhe t wi sAi d
fl ow passagg, the e d.20 f. idr QS&; bei ng_ .
accessibIeﬂﬁhroughgggiéogﬁaﬁ%efhgytﬁgéf§%l%Mé?% f%%g%bﬁﬂééhcfﬁwe l?u ?%
into the flow passigtevrldyi affsey: famm andelexdendiqlg colmnrasideseaidy

segl!,i ngly engaged Eloangdaskagendthie 1bwid’ &l ¥ sAidl r&capiacl & hore and
“havi'ng an 25 i nsul,at ed conductor rod extendlngqtherethrpugh, t he- | ower
end of said insul aPRANEBAJGEL &Per 6% tBEIIRE OFnifddai WX b &l ek Feehgl

conduction neans exbAgdtDginal keyway-like channel in the wall of said

15 flow passage alinged with and extending upwardly from
the upper end of said receptacle bore to a location a
‘spaced distance below the connection means at the
upper end of said body, the inward side of said
channel being open to said flow passage; the upper end

20 of said receptacle bore being accessible through said
channel by tools lowered_tﬁkough said well tubing into
the flow passage of said body; and an electrical
contact assembly sealingly engaged in and closing the
lower end of said receptacle bore and having an

25 . insulated conductor rod extending therethrough, the

| lower end of said insulated conductor rod being

connectable to electrical conduction means extending
to the surface, and the upper end of said conductor
rod extending.into said receptacle bore providing an

30 electrical contact engageable by an electrical contact
of an instrument lowered through the well tubing and
installed in said body'with its Iower end received in _.
said receptacle bore and its major portion housed in
said channel above said receptacle bore, leaving said

35 flow passage unobstructed.

[



to the surface, and the upper end of said conductor rod extending into said
receptacl e bore providing an 30 el ectrical contact engageabl e by an

‘el ectri, A2k contact of an instrunent |owefed through the well tubing and
|nstaH 4‘?n said body with its |lower end received in said receptacle bore
gy ar portion housed in said annel above said receptacle bore,

| eavi ng sald 35 fl ow passage unobstruct ed. - 2. A side pocket .
mandrel as clalm&jllw(ﬁéﬂ%ﬁﬁ.P?%E?EdmﬁﬁdrﬁiléﬁtFﬁQlﬂﬁénénlﬁlédﬂdlbody
above the upper enftiaiding 4losbétlt thenmekn&0inOELeat bddya albiote0\dfe t 00!
relative to said channel and_said receptacle bore. 3. A side pocket mandrel
for receiving an ‘WS ¥Ry 05 ' powered instrunment for nonitoring a
par ameter such as pressure, tenperature, or the like, at a downhole
location in a well, conprising: an elongate body having a main bore

t heret hrough and neans at its opposite end for connection to a string of~
wel | 10 tubing; a receptacle bore in said body laterally offset fia@m
and extendi ng al ongside said main bore, the | ower end of said receptacle
bore opening to the exterior of said body, said receptacle bore having an
internal annular recess internediate its ends; an 15 i nt er nal _

| ongi tudi nal keyway-1|i ke channel in.the wall of said nmai-n bore aligned with
and extendi ng upwardly fromthe upper end of said receptacle bore to a

| ocation near the upper end of said side pocket mandrel, the inward side of
sai d channel being open 20 - to said main bore, the upper end of said
receptacl e bore being accessible through sald ‘channel by tools | owered inuej
sai d side pocket mandr el through t he .

R



wel | tubing; and an electrical contact assenbly secured in the |ower end of
sai d receptacle boere, 25 said electrical contact assembly conprising:
a glug menber havi ng neans on one of its ends for seal ed connection
the | ower end of said receptacle bore, said plug nenber having a bof
therethrough conductor rod neans dlsposeﬂ in said bore of said 30
pl ug nenker and having its_external end { n :
extending to the Siiini C%Pa?ﬂ%i : grﬁgﬁegﬁﬁ f%%g$l condﬂcﬁo k ggiEeﬁve
termi.nating in an'tqmsaﬁﬁh¢Eanmmla@mdmsahdnrseentaebepba§Ee bore, and neans
‘insulating said conductor rod fromsaid plug 35 menber, in

combi nation wth an instrunment for noni- toring a paraneter_in the well
sai d instrunent- i el stiagpockatemandredaifiof KRGS ELNhsAR URRRELRRRBALYS o

moni toring a para @éreéuiiﬁ's@ﬁum@ﬁi: PoL£SEoH toring2avphrahetper shgheasor
the Iike, said instrunent negb g g means theé gn en agea | e W'&h said
i ntergal annul ar rRTRREIITG FEP?EE ¢l oS dhkeel R n (et
receptacl e neans olo¢aeionwin mcbweallsacdm@ilsmg- i regt reu]mmgaterbedyagl ng
oo g pst ANl 09, CREHLbE ok S Hokd EASLOHELAERT Hla SRkt ouRn! A ©

bore, said electri eptacl e nmeans ¢co connect or
- housi ng connect abI@pp@Sit@ eaderfasmdcohnegtdonndiq ummrmwfawe Bavi ng

an open 1 1 o¥eingnd tef &, Bé‘fé 9.@4 ds&p&tse arnglﬁ:&fali yical
cont act en said |nstr ent er |s i n- I h sai{d_receptacle bore
of sai d side pocke® ﬁ%ﬁﬁr§F°maaH§nﬁﬂ¥ t °9ﬁ§&§ﬁ ?ﬁlgawﬁlg gQFﬁg

ving a | ower opeghéntlowet &REEOYI aalaau:écu@thaﬂds B rkd openlng‘)(lf.‘ci aghet 0
e T OrSE A Bihes TR SHEeBAH b g, SV,
conduct or nenber tinternakl ennilex |neqeser édtempediatet ihsbendsa fmoating
plug in ngd bore fﬁternal longitudinal keyway-like channel in the wall
" of said main bore aligned with and extending upwardly
from the upper end of said receptacle bore to a
location near the upper end of said side pocket
mandrel, the inward side of said channel being open
20 to said main bore, the upper end of said receptacle
bore being accessible through said channel by tools
lowered into said side pocket mandrel through the
well tubing; and an electrical contact assembly
_ secured in the lower end of said receptacle bore,
— 25 said electrical contact assembly comprising: a plug
member having means on one of its ends for sealed
connection with the lower end of said receptacle
bore, said plug member having a bore therethrough,
conductor rod means disposed in said bore of said
30 - plug member and having its external end connectable
| ‘with a conductor extending to the surface, the
internal end of said conductor rod terminating in an
upstanding contact within said receptacle bore, and
means insulating said conductor rod from said plug
35 member, in combination with an instrument for moni-
toring a parameter in the well, said instrument
including: an electrically powered instrument member

for monitoring a parameter, such as well pressure,

AN L



20 said fenmal e conductor initially positioned at the |ower open end

thereof, and a non-conducting liquid in the bore of said fenale conductor
nber ve said floating plug, whereby when said instrunment is installed

i ¥ -sai@cept acl e bore, said upstanding é’S ~contact upon entering

said b of said femal e conductor wl| 4’ rce said non-conducting liquid to

fl ow downwar d ar oweul saéﬁ?ékaet:kag pheughend jkel,d saR AMHtHhineHY Mdmpayd
| ui ds, ,and debris fro h

will flush away wel | t he .conduct or ,nmenber s being
30 mated t PRELHTCTEBRE HIRRSTR APPEBREAELS: M CTAA L inES TR e
conbi nati on of clannudari welcedisngin saidntrierpptearie ibosaj dahddyeldisve t he
upper end of said el f Jaent.d L.C r relatiye 35

sai d channel and Eg?gggegggggcﬁ%%rﬁegggg %*hgéﬁé%ﬂ%lgﬁg%l ggidgfé%l glg?nd&

i ncludin@s neansinatzunentyifgrarengagibeg osabddwpathndiang ebestkdcaloating
pl ug coengageabl ecbQehti tind e iéwgPV@?iﬁ_”g:Pf & drEEQ%Eh@erl d &l ative
to said body; and neans sealing between sai tu%u ar connector body and s
said floating plug2td RIELEHIFHLs recepfiaslfonPesnguctPPeristngs ail 5

for sealing betweeabadad iconmledtor0H®esDigbednnasdabaied vepstredisgegont act:
when said instrurren& i% fu’IJa/ lnsgrted 'hn sai.d rece t%cle bore of said side
pocket mandrel. 1979 ©f $ald IRRTEUMBPh MBS P RAYINg, AR APER d

t ubul ar t@nnect orlowely and crekesoopablefl bwed psshigapseanddhgnelds- upper
portion of said b I fq:gqg opgugt Qr, M e Lor, of. said
t ubul ar connect oretgﬁg' -%%gqaacq ectEeI\?/aFggﬁi g‘“ﬁﬂ%&é‘} |ﬁéﬁ's§|£%i 15 7 t1uid
passage to prevenstabiedeinf sadidd negeptaristbore| pfusdifr ehdsaipbdkete of J
said femie condughpardy) allfae {&ondudbop! nbiieds i WAid ngrLERGOr. OF™
sai d tubul ar conngctor bodX into said bgore of said Temal e conductor_ renmber
during di sengagenBRY1BE d,iQwWep oren pRé: foReFeCRdWag madd fmstandingdi ng

contact i% said contact to effect an electrical connection, means
insulating said female conductor member from said
tubular connector housing, means connecting said
female conductor member to said electrically powered
'instrument member, a floating plug in said boi:'e of
20 said female conductor initially positioned at the
lower open end thereof, and a non-conducting liquid
- in the bore of said female conductor member above
said floating plug, whereby when said instrument is
installed in said receptacle bore, said upstanding
- 25 contact upon entering said bore of _éaid female -‘\J
conductor will force said non-conducting liquid to
flow downward around said floating plug and said
upstanding contact and will flush away any well
fluids and debris from the conductor members being
30 mated to assure good electrical contact therebetween.

4. The combination of claim 3, including: orienting
' méans_ in said body above the upper end of said
channel for orienting a kickover tool relative to
35 . said channel and said receptacle bore. '

5. T_he'c_ombination of claim 4, including: means in said
tubular connector body and means on said floating

T -




féceptacle bore. 7. A side pocket mandrel substantially as hereinbefore
described with reference to and as shown 25 in the acconpanying
drawi ngs. 11111111 112111 111112111111111 6§;Z)

« | 42
| Plug coengageable to limit downward movement of said
floating plug relative to said bodv; and means sealing
between said tubular connector body and said floating
'plug to prevent loss of said non-conducting liquid and
5 for sealing between said tubular connector body and
said upstanding contact when said instrument is fully

(

inserted in said receptacle bore of said side pocket
mandrel.

10 6. The combination of claim 5, wherein said tubulér

connector body is formed with a fluid passage
o connecting the upper portion of said bore of said

female conductor with the exterior of said tubular'
connector body, and a check valve is provided in said

15 fluid passage to prevent escape of said non-conducting
liquid from said bore of said female conductor but
allowing the flow of fluids from the exterior of said
tubular connector body into said bore of said female
conductor member during disengagemenﬁ of said

20 instrument member from said upstanding contact in said

’

receptacle bore.

7. A side pocket mandrel substantially as
hereinbefore described with reference to and as shown

25 in the accompanying drawings.
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