9170247 APPARATUS FOR MONI TORING A PARAMETER | N A VELL -2- This
i'nvention relates to well tools and nore parti- cularly to apparatus for

nonitoring one or nore par aneter (such as pressure, tenperature, or th

like) inawell: 5 It has been comwm-practice for many years tQ
record downhol e pressures, tenperatures, and other paraneters in mells

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

electric cable, or simlar means. The instruments we?d %éﬂ%

cl ockworks, or by electrical 10 energy either supplied by a ery carrled

in themor transmtted to themfromthe surface. Data gathered in this
manner were recorded on a chart, stored in a nenory bank after being
processed by a mcroprocessor, or in cases where the instrunment was powered
by electricity 15 transmtted to it fromthe surface, data sensed by the
instrupent were converted to electrical signals which were transmtted via
the el'ggtrical cable to suitable equipnent at the surface which processed

t he signals and di splayed 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 tinme other tools may be |Iowered into the
well, the instrunment being later retrieved with a retrieval tool. It is
known 25 to use a special side pocket mandrel in which to instal
instrunments for such purposes. The side pocket mandrel .is connectable in
the well tubing string to forma part thereof, has a main bore therethrough
al dhgned with the tubing bore, has a receptacle bore laterally offset from
30 the main bore and extendi ng al ongside thereof, the recep- tacle bore
havi ng an upstanding el ectrical contact or prong in its |ower end connected
t hrough an insul ated pl ug
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to an insul ated conductor (wire) extending fromthe plug -3- to suitablé -
equi pnment at the surface. The instrunent in this case is lowered into the
well "on-&a~wire |line and ki ckover tool and installed in the receptacle bore
after mﬁH&h the wire line and kickover tgol are retrieved from,5 the well.

Wien th@- I\strunment is installed in the §Tde pocket mandrel, an electrical
socket ts |ower end tel escopes down over the upstanding electrical
cont act the receptacle bore to establish electrical contact so that the
i nstrument nmay receive electrical energy trans- 10 mtted thereto fromthe
surface and so that the instrument may send suitable electrical signals to

the surface for processing, display, printout, and/or storage in a nmenory
bank. Exanpl es of side pocket mandrels, downhole electrical 15 connectors,

ki ckover tools, and running,tools_are found—+n the prior_patents |isted
bel ow Patents oifihelUAPRBAOR, ZPLELRE. £ APl EPQKD and moze /martls

3,837,398 culdfiBy 746 2Ppafetds, 588 modi@oRingl oned o’ M&¥S paraméireP§3 )

Ror2s 200 Cihctt et Bmpdr dBien B Il cliie; T

3,277,838 3, 73kt deds bgessoommen pxat3ice7d oz, aENYOORars3, 28 2r&dérd

, , 41,299
3899, 005 “GIRGI B Eresdyldny tinteratury. Uha shigy, peanaredd i

4,197, 909 Mebhs eYroughsssecof ingtyyments loyeyssl crpm theosupgace
2,914,078 o, ¥i&eBl1lined, 783ed@fic 3cqPdeP7Dr 4idd4.a386meaBd3. 35Fhe
3,398,392 |3, 788, 397 3,994, 339 éhé39 08%w39 2,942,671 3,439, 626 -
3,796,259 lBSHIHURES warsypoyeres gig ghackwarks $3c by seleetrreal - |
4,030, 518 ededdy, 8ith2ro6uPPlied 3 y6la 5Patted3y8023fied 4n0Zhebdor
4,325,431 Zt:.ggﬁlsﬂ:ﬂ‘pted 3té81th%]n? frganQ;xellszurfallc@?’B’ﬁg%a g%t%?é%e%zqn
this manner were recorded on a chart, stored in a memory
bank after being processed by a microprocessor, or in
cases where the instrument was powered by electricity
15 transmitted to it from the surface, data sensed by the
instrument were converted to electrical signals which were
transmitted via the electrical cable to suitable equipment
at the surface which processed the signals and displayed
these data in real time and/or stored the resultant data
20 for subsequent printout. It is known to install instru-
ments in wells for recording or gathering data over a
period of several hours or several days during which time' o’
other tools may be lowered into the well, the instrument
being later retrieved with a retrieval tool. It is known
25 to use a special side pocket mandrel in which to install
instruments for such purposes. The side pocket mandrel is
connectable in the well tubing string to form a part
thereof, has a main bore therethrough aligned with the
tubing bore, has a receptacle bore laterally offset from
30 the main bore and extending alongside thereof, the recep-
tacle bore having an upstanding electrical contact or
prong in its lower end connected through an insulated plug
to an insulated conductor (wire) extending from the plug
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rrandrel whi ch ro?rg
ore

opsi der.ed ty.pi cal t _has the usu
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and a trip shoul der above the belly for actuating
such ki ckoverthat ﬁé&llﬂ§ﬂ§umﬂﬂwﬂwaﬂ 29@33Y§\ﬂﬁ?ﬂqu%%%dePSrHXHﬁfﬁ?s'
Schwegman; @n fxt 88" tAdred88irofi €8L08AF FakeOan@Ntsonghiatpa iy dhgnaltint
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Examples of side pocket mandrels, downhole electrical

15 connectors, kickover tools, and running tools are found in
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the prior patents listed below,

atents of the United States
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H ggins, et al. on June 8, 1982, discloses a side pocket mandrel of the’
orlentlng type constructed mﬁthout | ongitu- 35 dinal structural welds and

made st dy to withstand high differential pressures in either burst or
col | apt he main body portion being fogoed essentially froma solid block
of stee U S. Patent 4,416,330 which issued to David T. 5 Merritt, et al.
on Novenber 22, 1983, discloses a side pocket mandrel structured very nuch
i ke that of U S. Patent 4,333,527, but wherein the upper body section of
the mandrel 2pp942368i n BE6B338d3a IemgbﬂudBBal keoddy8Dbke éhabRel8hor ned

in the wall |n b s gh ely e ghe h e
receptacl e Bb?%h 58 prOV| §§93§Eacegf§g?éa Bdve ?6P9?ﬁghgpergf?z§ Z?Ba
ki ckover tod,02®,829%9Pat 8r627,048, 223,8Ri7cA8Pssudd088, 026l i afvyH16P3ABPI n on

April 3, 19§4o4é'§§h039§ @ﬁueabbng hy@97su§@ poqkes1n§§§rela hayi, 292
i mproved ori énti 15 U_S! '37939.705 whi ch'i ssued _to
Bernard 3. P3, ésétrgﬁ et 3aﬁ“oﬁl|2ebr§a|8§82§53197é 08Rd188s. Pattdrr 893105279

whi ch issued to Bernard J.P. dotin, et al. on August 8, 192845&hgobatter

pat ent being di vi si_on of _t he forner pat ent, disclose side pocket nmandrels
of the non- _23—-§EL8£LEﬁ§§é$pe each having a main bore, an offset recep-
tacl e bore, a bebbgs3bove t ha00aoé€st acl e bore providing space for operation
of a kickover tool, and an upstandi ng el ectri cal cont act in the

of fset receptacle bore engageabl e by a mating el ectrical socket on a
noni torl@g 25 i BsSrunBatenhstRed e@9i,§ 7Ohewhiehpt beseedorty Heowazided. -

trical contpebrel he re&@mlaclsnb%%eme&g 2%0nrle}37t89daf{datﬁa %qu@tlwa
conduct or extendi'ng to the surface. paten disclose in detajl the A

mati ng part $P6F e[ﬂtﬁyl?PE%ﬁﬁeé?8?7éﬂﬁgt i ohEuRY i 9 Hoverd H.
i nstrunment meerehatr3Q €rdli.oroakugest o6, tlnenydalpeczbeé aandrdent-

Additi onal prlotf%g égégyégkﬁé¥"§§%é§gf &gicﬁugguéon51dered typical.

15 It has the usual main bore, an offset receptacle bore
alongside thereof, a belly above the receptacle bore
providing space for operation of a kickover tool, and an
orienting sleeve above the belly for orienting a kickover
tool with respect to the receptacle bore. '

20 U.S. Patent 3,827,490 which 4issued to Harold E.
McGowen, Jr. on August 6, 1974, discloses an orienting
type side pocket mandrel which has an orienting sleeve
below the receptacle for orienting a kickover tool and . a
trip shoulder above the belly for actuating such kickover o’

25 tool.

U.S. Patent 4,294,313 which issued- to Harry E.
Schwegman on October 13, 1981, discloses an orienting type -
side pocket mandrel having much the same characteristics
as the mandrel of patent 3,827,490 but having a 360-degree

30 trip shoulder above the belly for actuating 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
mandrel of the orienting type constructed without longitu-

35 dinal structural welds and made sturdy to withstand high



faee 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. -6- U S

Patent 3,958, 633 which issued to James A Britch, et al. on My 25, IA¢RY
di scl.oses a side pocket mandrel having a Lgteral port in its offset (e ®
receptacl e bore connected to the |ower end of a hydraulic control 5 e

extending fromthe surface. U S. Patent 4,224,986, which issued to Rober t
H. Rot hbert on Septenber 30, 1980, discloses a side pocket device having a
pai r of hydradifferential IpnmmmeMeélu:hear fairstof ok atcerldlapser,t sthe its

Co Nei |+t AVEES nBRER, sREtion,pelily, CRNER sebetedtll oibnrs adiiF”

havi ng a Iatebb¢cho¢f sheels offset receptacle bore connected to a

hydraulic control §ige 2, b’ager@at Q”Hl% 338 6% c‘ffm C:eré eGd O pd¢ O?d%, ch

Beebe 15 op Novenber . di s¢l'osés "an ear % kover to
i s acthat et iMeFeiEbnset kit sonr iNPvenbenhgid é9§ dovﬁ%ﬁ‘?h‘l’%ﬁ-’r a@ ngide

Zhggzdga 3vvhe Npbdkeki Geiel OQErthﬁgédblﬁbﬁf'emW%h' IOCyitaén&haM Sofggcge@t
sye (0] n on
G 2ot oses o WP EReEr a5 aT Y eh. HBETEAN JhE NEPET . Ry MesHian 1of

pi vot s fron1ahhalmgnéﬂeboha5|anmabnaboreahngnedlpngitu@ﬁnahekeyway+l£keends
outward of th % I b tiadl r

possi bl e rruch@%%%lq ie?r%élrg?ga t?’lé ?':} a d’aﬂelesh%%" S’Sp yi ng ra| g%% axi al
forces tol@al besnandlmeedukethstheeyeaeetaqéeabbee and providing hepate.

U. Pat ent 3t§§§e§8§ve“hbfhth§SH§Qr59139h8fkﬁ %?EKEGePntEGPtenber 24, 1974

is i nprovenent over the Schwe ki ckover, tool. (U S. Patent._ 4,294, 313,
supra) in which thB-80 F3bentr 4%4(}&%%153{51‘?11 odiesdedn £ps WilliamnRe
position Pullin on April 3, 1984, discloses orlentlng type side
pocket mandrels having improved orlentlng sleeves.
15 U.S. Patent 3,939,705 which issued to Bernard J.P.

Glotin, et al. on February 24, 1976, and U.S. Patent
4,105,279 which issued to Bernard J.P. Glotin, et al. on
August 8, 1978, the latter patent being a division of the
former patent, disclose side pocket mandrels of the non-
20 orienting type each having a main bore, an offset recep-
tacle bore, a belly above the receptacle bore providing
space for operation of a kickover tool, and an upstanding
electrical contact in the offset receptacle bore
&J engageable by a mating electrical socket on a monitoring
25 instrument installed in the receptacle bore, the elec~
trical contact in 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
30 portion carried on the side pocket mandrel).
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.



until withdrawn fromthe side pocket mandrel. U. S. Patent 4,103, 740, which ~
I ssued. to John H Yonker on August 1, 1978 is a further inprovenent over
t he Kickover tool of Schwegman (U.S. Patent 4,294,313, supra) ., -7- in
whi ch ggé;orlentlng key is designed for gmore dependabl e opérati.on. U S.
Pat ent 76,001, which issued to WIliam B. Goode on April 8, 1975,

di scl os an orienting type 5 kickover tool which when oriented and
actuated hinges internediate its ends and swings its | ower portion toward

tpo a pozi Bi (in Shp\ﬁ' th@ﬁﬁégtsrmp?]wl ewﬁ%cﬁ sagguaacécezto rrm’ai{eeé 1%%8 ;
at ent ich jssued to ree on Cctqher an
U.S. PatentIAt Py ogh Hht cAD sbiﬂélgrj“igb gg??l’d q;s § dInS3Lfe P&erlfgﬁ

bot h cover nfdndghﬂ |lmv1bugrmnt fabeealt Ipmk:i cknveirtd oofffebt Cambeptiacie Pat ent

3, 875, 001, 134 bl SeoU Ao 3000 A0 Ol S3URYL QDI s

Merritt on Januar dlscloses a ckover .
|nproveﬁbnﬂJGWEﬁxﬂﬁnd@ngaﬁmmnﬁ@a sofrfassge (U. S. Patent 3, 876 001 supra)

the i mprovenent wabl ipagerfze k) 2@y986! 00kht8nbCs 86hua! ot DRI T

conven- tional orlentln eeve uf “wi f hout “engagi ng t he conven- 20 tional
tripping s RARRRAT ot OB %&E\beé'néoaf 1980 or FdAE ﬁ§e§l @ . sider pagkat
| nprovenentddvilcd aving depait Wi G dielsd @diirdai Tidde ddmediasg t ool
B e R R A g
di scl o an i mir.(ﬁ/.ed meiebgree 381@3431 gkowhi.choolisshiedh it veleikimply
\S/\E r llfl)gf Hggr‘lﬁ{)n vr{emn‘loeﬁrjaré%’,st 0, di sﬁ%ses&( sefég%eémulrééhé éje%&&é/gl . an:)
mandrel having a lateral port in its offset receptacle
bore connected to a hydraulic control line.
U.S. Patent 3,353,608, which issued to Fred F. Beebe
15 on November 2, 1967, discloses an early type kickover tool
which is actuated in response to its trip key engaging a
downwardly'facing'shoulder when the kickover tool 1lifted
bin the well tubing.
U.S. Patent 4,294,313, which issued to Harry E.
20 Schwegman on October 13, 1981, discloses a kickover tool
of the 90-degree type wherein its pivot arm pivots from an
aligned position to a misaligned position wherein it
extends outward of the kickover tool at substantially -
90-degrees thus making possible much shorter side pocket \J
25 mandrels and applying straighter axial forces to valves |
and the like as they are installed and removed thereby.
U.S. Patent 3,837,398, which issued to John H. Yonker
on September 24, 1974 is an improvement over the Schwegman
kickover tool (U.S. Patent 4,294,313, supra) in which the
30 pivot arm is releasably locked in its misaligned position
until withdrawn from the side pocket mandrel.
U.S. Patent 4,103,740, which issued to John H. Yonker
on August 1, 1978 is a further improvement over the
kickover tool of Schwegman (U.S. Patent 4,294,313, supra)



.
30 tool having a collet for engaging a well tool and which is rel easable
upon shearing a pin. This type of tool can be used for certain running or
pul li ng operations and can be arranged to shear the pin for release in

response to upward or downward jarring inpacts. U. S. Patent 4, 035, 0§
which issued to Inte |I. Gazda, et al. on July 12, 1977, discloses a ruaaning
tool having a collet for engaging a well tool, the collet being spring

bi ased to a position wherein the 5 collet fingers are supported

agai nst i nwar dnnwhdeinttheo ortients ingakeyais degdgeedntfom mbrehdependabdel ,
the coll et DEIP ﬁg Ie to relea5|ng posi ti on upon application of
I'ng

sufficient pul orce to the running tool to overcone the spring |oad
and move the col | eU.80 Patend 23,5 +0Un wibiehn issued| |t Hidddem Bre

not sur)portedo%%ermbnrmys@rtﬂ B¢l €a8i78g PaskLie8esTN@nPr %&&@htllmgenttw@ s
an inprovenent over the fior art and.over cones

shor t ceai ngds §§'§5&V$Fedt9ﬂi }e¢h aftthens REAENERA: aBNE f#t%% pinggs

modern, ‘nore imraieddatt@d,lt%c@ﬂd@ %ndirkiv:MﬁJ‘s/ tost 1ywaendpdetioat @oward

netTuTents, S6°R' ot ScBEC SR MR BRetEkie PO UdRY s 0

with a cam 20mandredurf ace forned thereon said pivot arm having too

carrier neans pi voiald y gmunieds a1 {dod rm&?dlséaés EUIEG0 520Embre

conpr|3|ng@ a tubular housing having neans on its per en r attachnent
|

to said t ©& Ocdobexads 37Jai @ndi BleSvePatest: 4trl9l§&|r:9r54céﬂhl:'-@th dpsued
megns on sal d doibed 2614 OmS! REBBERVisH Ngudepba alibry Ofbslapeasoat @i

(1 gers e2ch Moo shaal oo proal i ep oftenal, Yavar oy [l 1o
shoul der of a3mﬂ16,m®m s3piré )Gol | et flngers
U.S. Patent 4,368,780 which issued to David T.
15 Merritt on January 18, 1983, discloses a kickover tool
which is an improvement over the kickover tool of Goode
(U.S. Patent 3,876,001, supra) the improvement enabling
the kickover tool to be actuated by engaging a conven-
tional orienting sleeve but without engaging the conven-
20 tional tripping shoulder at the upper end of its orienting
slot. A further improvement relates to a detent which
helps to maintain the kickover +tool in its misaligned
; position after it has been actuated to such position.
o/ U.S. Patent 4,442,893 which issued to Tommy C. Foust
25 on April 17, 1984, discloses an improved 90-degree type
kickover tool which 1s very 51mply structured of minimal
parts.

U.S. Patent 2,962,097 which issued to William W.
Dollison on November 29, 1960, discloses (see Figure 6) a
30 tool having a collet for engaging a well tool and which is
releasable upon shearing a pin. This type of tool can be
used for certain running or pulling operations and can be
arranged to shear the pin for release in response to

upward or downward jarring impacts.
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30 bei ng novabl e bet ween expanded and retracted positions; an el ongate
operator- rod nounted through said tubular housing and said tubular coll et
pe bei ng novabl e longitudinally relative thereto between upper and

| oner HQwy)tions, the upper end of saig 35 operator rod being

projects® e through said tool carrier and said kickover tool and being
engageabl e with said vas.s®atane df 035i,@13i wbticdr iissaedartdeImre dsans on
sai d operator rod_far holding e Lf.hnger. f | hs I a nded
when said operatngggd ?§ ?E'o%g gpi?tgzgpggpggnglﬁﬁaggkﬁggi??Sﬁéagnd

rel easi ng sai d fitngdr davdngnmevemddett oreengagdadna weddoltool, the

rel easing posi tiga140eNpaahg 9RP1ALOBIAGLd td B iU Merkln Whaer and
| ower positions; and means for “bi aSing said operator rod toward said one of
its uppef and | owedlessifingess pre supPeFteduRFNIFSodPeEd FOVERERtwi th 10
appar at us for noRiot,0kihG ,alnaliAdalin0BAgRYeMER e witth & HOWHE1dl @olodGathen-in a
wel I. The apparatus can include a side pocket mandrel .having a main boLg

t her et hrough, a F@éé'ﬁtta&eé“ﬁof“é’vépﬁ'&tt"f FSh ST i BP SHor® a8t endi ng

al ongsi de t her eofappii¢atibn of suf@igiitendi mall kimgrafordde et itdenetuninid righe
wal | of the main bore aligned with,and extendi r fnom t pper
end of the recept®®@le ok ef(?"ﬁ\eo&ih&e SE 488 ﬁoor%o'b%\r,&;tré%r%e au% gl?g\(::/lee# t ool -
and for pmootecti wel y Ipassitignawvherstinutdre debliety fingdravaremdtporti on 20
tel escopi ngly en ' r e r : i e being provided
wWith an electri c%ﬁ%&&%ﬁ%glgg%%ﬁg@ere i%ot%el%gog\;\lerggeg%é%% the receptacle
bore having its inter e ar¢senfadewsintign df ARcIRPLY Rk avesdr thént act
on the lower endGfovd piBior art B WRIHC ok hnat PO £ tshe Xy mlondng s

electrically connected via an el ectrical_ conduct or i T tp a .
y associated therewith and is more s g%aéye é%r use with

15 modern, more sophisticated, accurate, and very costly
and delicate instruments.

According to the present invention there is
provided a running tool for use with a kickover tool,
said kickover tool having a pivot arm with a cam

20 surface formed thereon, said pivot arm having tool
carrier means pivotally mounted on its free end, said
running tool comprising: a tubular housing having
means on its upper end for attachment to said tool
carrier means of said kickover tool; tubular collet -
25 means on said tubular housing providing a plurality of ;;
dependent collet fingers each having an external boss
providing an external upwardly facing shoulder '
engageable with a corresponding internal downwardly
facing shoulder of a well tool, said collet fingers
30 being movable between expanded and retracted
positions; an elongate operator rod mounted through
said tubular housing and said tubular collet means and
being movable longitudinally relative thereto between
upper and lower positions, the upper end of said
35 operator rod being projectable through said tool
carrier and said kickover tool and being engageable
with said cam surface of said pivot arm; expander



source.of electrical energy and suitable equiprment at the earth's surface.
The feed-through nenber which forns a part of the side pocket nandrel d
the mating 30 . el ectrical socket nechanism attachable to a suita€§§§
instrunent are inproved itens. The kickoyer tool includes a body hav a -
flat side with connection neans at itS upper end and a pivot armpivotally

mounted near the | Qv&dn£sh tEIE Y pe PALFEL E6d Ofo NG IWIk® the findésd &t de
and operatively slldag%xzc nnected to the Po y with their flat sides facing
TRt r

each other, the act WP AR yhen | PREIFYN §0R 15 - 10

pivot armso that limgideidhal tsrovspentand ldwencpoisi Oionel fid VeelSasig
body causes the pivg I tions,

t, t i vot_ het | ] d_and_ext d
t he actuator carryi%aglﬁ:ﬁ(ﬂqo I:log: R‘g?/‘y\%ggqgi {"gnﬁ?ﬁ)‘ggc%% \ge ttg)é')for
engagi ng t e ori entiekeasioay epasi tiwen sihien psxidtopenatet tad cihsisin athelat or
f the kick ' _ '
of the kickover {oQleddy B/Q ddGubdOlafd GO AL DOESHL m‘%ﬁ@ﬁsve;oyr

positi dw’ The ki ckover t ['S_provi anrsm for posi

| ocki ng the ki ckovériasidig ispridtieparatap rod toesrdisnidione 9Hcktpgupper
nmechani sm bei ng rel fppallver G5PPNSiNes L 0 the ki ckover tool being w thdrawn
fromthe side pocket mandrel, this unlocking occurring just_ prior to the

pi vot arm bei ng retur nedh® PEESEHE t§ N IRG gkl pean thenusedhewktl kover t ool

is providedon th lSpparatusafosideieof Didieslt Oled$6 Pne/Oparame oed akth a
novel running tool ittaﬁogbedoéocth% oug er eng f the pivot ar m e _
enbodi nent of the r{MHMIRYS oo?CHEECR ¥hri e bt asetPBHpRPRI L “ PO Hhaving its
upm en?ogfaa[];cighagaﬂrude t&esi?n(gmliatenmﬁt@b lpfaéwi)mgaa{maidngbﬁﬂte havi
1[iungepg w th bossegtﬁée)%%rn%' e%g%%‘?n%eié{%ns?%%néﬁ?g?%régﬂ%pgﬂr‘%%%e? heg
sane, ; bore and extending alongside thereof, and a
15 longitudinal keyway-like channel in the wall of the
. main bore aligned with and extending upwardly from the
upper end of the receptacle bore to provide space for
" operating a kickover tool and for protectively housing
an instrument having its lower end portion
20 telescopingly engaged in the receptacle bore, the
' receptacle being provided with an electrical
feed~-through member in the lower end of the receptacle
bore having its internal end engageable by an
; electrical socket or contact on the lower end of an
Y 25 instrument and having its external end electricallj
' connected via an electrical conductor (wire) to a
source of electrical energy and suitable egquipment at
the earth's surface. The feed-through member which
forms a part of the side pocket mandrel and the mating
30 electrical socket mechanism attachable to a suitable
instrument are improved items. The kickover tool
includes a body having a flat side with connection
means at its upper end and a pivot arm pivotally
mounted near the lower end thereof, an actuator having
35 a flat side and operatively slidably connected to the
body with their flat sides facing each other, the
actuator having connection at its lower end with the



t he operator rod having an enl argenent thereon for supporting the collet
fing agai nst novenent to 25 rel easi ng position when the pivot arm
i's iéﬁﬁ&sibjigned position, the operator rod being novable to rel easing
posi tT©On in response to the pivot_pﬁﬂébejng noved to extended position so
that the enlargenent no | onger supports the collet fingers, the collet
fingers 30 mitvidtY arm ey érha ts umng itudindie novamenteraf thee col | et being

di sengageabl e fr | rdqug } i t ' £t after
t he instrunent r%se‘{)ge}%nﬂ p%slt al'l ed %bg%éehfoedyept acﬁ%res btg{rge_ %@({%eﬁj dg&lpocket
mandrel . 35 pivot bekpeenyahignedang &xfndeth Bkt tiNs cdiff i ses a

tubul ar body W tfetud¥ol ddrny ity dapedaiit i) |ely fidgeric Lagdpdvémd a
boss thereon, these bosses bei . en 1ﬁga le with a well, ool such as the

ng
i nstrunment nent it PNEA9 Ing theqr i RV AN i iR BRYet od
di sposed t herei mdmirelong taxlisenl actuesranta £ tthes kiarkdwear ngoaln &mlmswenent

t hereon which 5 sl one nositio t.he ' [ S, | n si tign
to support the c‘gﬁ eRWéthgae%}% ”3’&3‘.‘ nAs %Jvden%nté{%rlrdzﬁdgaéor%g@%ooﬂ& tioh and in
t he other positikickdvdmhetaoald ishepmov idegermitth eimgphanisn ot i on where it

cannot interfer 140 v t ' r : easi ng
position, this po\égrla{]lo‘;r%?%% sﬁel nge%géa‘g%g t[sooéig %.’gsﬁ?%anéféol di ng the
col l et flithgers aagigeibn i Hhigpacking gleahanibyerkeing mrleasableli ng from

the upper end ofddiGorhdiifé Nib taR BRNoW&Y ”&&F@Qﬂﬁ#'ﬁﬂﬁéfhﬁj Ceopur face
formed on the pivot arm 15 of a kickaover tool. The inventjon wll be

descri bed now bytR@yS e BREKRE RANAE &} « AR (YRIASK IDBIRTTHRIRY Ip8t
acconpanyi ng dr g i . to | thd hei v vdigsbe fngureturiéed atscheguinfedaVi ew o/

showi ng a aligned position. The kickover tool is provided with

15 a cam surface formed on its pivot arm and with a novel
running tool attached to the outer end of the pivot
arm. One embodiment of the running tool has a
spring-biased operator rod having its upper end
bearing against the cam surface on the pivot arm, the

20 running tool having a body and a collet carried
thereby, the collet having fingers with bosses thereon
for engaging an instrument for supporting the same,
the operator rod having an enlargement thereon for
supporting the collet fingers against movement to

25 releasing position when the pivot arm is in its
aligned position, the operator rod being movable to
releasing position in response to the pivot arm being
moved to extended position so that the enlargement no
longer supports the collet fingers, the collet fingers

30 still, however, supporting the instrument, the collet
being disengageable from the instrument upon the
kickover tool being lifted after the instrument has
been installed in the receptacle bore of the side
pocket mandrel.

35 One form of the present funning tool comprises a
tubular body with a plurality of dependent collet
fingers each having a boss thereon, these bosses being



20 ~ " subsurface portion of a well having means installed therein for
monitoring a parameter, pressure or tenperature, or the like, and fg

transmtting appropriate signals to the surface for processing; Fi g 2A,
2B, and 2C, taken together, 25 constitute a longitudinal secti© aI
view showi ng a receptacle for instal+ationin a well and shovm ng a
nmonitoring instru per |

cross-secti onal {T&{gq "g’#ﬁlg? ‘9&3}' P@?i II:—Ee"E;cﬁﬂre ns?t“f'kenh gure 4

is a fragnentary Ilmrgummaéas‘lemr onaalduewrsimmttgﬂt Hmveilm;:tan cal

connection between, t +57E\d1 h s a
cross-sectional eé/v &5 L on : ?‘9 % Ehéle Pﬁ Sluor‘l: (f'—]l'rgujf es 6A, 6B,
and 6C, taken togé‘lmmel’t*onstthl%t'éo% h@ﬁgmqm mlmmeqﬁmhgﬁm seti¢ion
and partlyin ele- m/aémprp&émm 6f'etKé ck&ye{s tPpd prdl rﬂf‘%&’&é?&‘x €4

this ipvention as they would e‘E)‘g)ear | ower i ng BN instru Jo"ment ‘T nto
a wel | NFigure 7 i%H Q:'-'r’bstsh% Jtﬁl'élfb‘i‘%?fﬁa?&afﬂ%ﬁ%wwqwtf Lty of Figure

6A; Figures 8A an&ﬁ&aéﬂ‘l@@é@ﬂﬁdﬂﬁranaomtt!i&ltcetlfeﬁ rRosi tiEow a6 § the
| ongi tudi nal sectio %16_ Vi ew ckover t ool d runnin

h
F gores 6A 6B, arkPbC i SHLard SRent BELE o1 h S ia R TY A€ he
instrument in a | adanreodt yndtapfeat:edwpbhl the)nnofeme ¢f itshea ﬂmgsesset:dsl onal

vi ew t ake | ong | | OB
t aken toger}lqaﬁl xJé]'lte 19ujtrggg£v$ie€vyé€ ar t%p%zoa it es %J; ancf?%é% show ng
t he ki ckover tool g grd reatarpesi biani Qﬂb@lllwbsthe tpkket tfingers

\ engaged, the upper end of the operator rod protruding

from the upper end of the running tool body being
engageable with a cam surface formed on the pivot arm
- 15 of a kickover tool.

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

Figure 1 is a schematical view showing a

20 subsur face 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,
constitute a longitudinal sectional view showing a
receptacle for installation in a well and showing a
monitoring instrument in operating position therein;
Figure 3 is a cross-sectional view taken along
line 3-3 of Figure 2B;
30



lifted out of the receptacle of Figures 2A, 2B, and 2C. Referring nowto
Flgure 1, it will be seen that the 25 well 20 is provided with well casing
&0 is in- stalled a wel | tubi ng 24. A packer 26 seal s.the annul us
)9 tubing 24 and casing 21 in-1he lower part of the well 20. The
gy be filled as desired with gas, liquid, nud, or the Ilike.
Production fluids fromthe 30 formation (not shown) enter the casing 21
t hrough perfora- tions 25 bel ow t he packer 26 and fl ow upwardly through the
bore 27 of well Fipung 24isoat fivagmehbary Fongibndinalngeatpanaleview such
as Pressur eqy spdh o SR G Ll cblificktibn Hothel il c1hQERLREALI N Lhe
35 wel | € receiving va such paranet er arane ers at
t he surfaceandrthel rgcéptaaheancously, the well 20 is further provided with
equi pment  whi ch #ibhr809 g desgrbbedsebtiBREN Ak ibW NRlemi dEoR9Ckehe
mandrel 30 is connected 5 into the well tubing 24 at the desired |ocatian
to becone a>partOfnEie¥¥e 4hus, production fluids will flow upward- | v/
t hrough the Si deFmgﬁkeﬁ sapdesl, andt l6a,r twRerd oubefetwiacens&deteoaket
mandr el S S|g|dar 0 _t.hose side, 10 pocket nandrels d| osed | Qatent
Re. 26, 670 LoniiFhafale sty By o RS ShLTBET0R° siriy” S58  pIgPN.
al ., patentvdtdaf, SﬁewtngDahbdecHumantﬁpokﬂanﬂ xyurmasinge| toak efit €hiis
3,939,075 t td t a ! end, 9;
Bernard J. P9 g@éé}i‘%ﬂ %s hqyo (Pmi‘g ?bv\ﬁrcﬁﬁlﬁg%ent sw%‘%wn%%régrga?‘eld into
this apéplcaﬁnbnlﬁbﬁ éIWeb&ﬁposes by reference thereto. The side pocket
mandrel 30 has, Pﬁgﬁ?ér394§1meﬂogglgea%lghhimyﬂahtiHEémhalénérQEh@ne end

to the othe% agd S _main_bore is axially aligned with the bore 27 of t héwr/
20 tubing. The’sPheFb8BKEt Sftdndrel is further provided with

Figures 8A and 8B, taken together, constitute a frag-

mentary longitudinal sectional view of the kickover tool
15 and running tool of Figures 6A, 6B, and 6C in misaligned
kickover position supporting the instrument in a laterally
displaced position;
Figure 9 is a cross-sectional view taken along line
9--9 of Figure 8A; and
20 Figures 10A and 10B, taken together, constitute a
view similar to Figures B8A and 8B, but showing the
kickover tool being restored to aligned position as it is
lifted out of the receptacle of Figures 2A, 2B, and 2C. -
Referring now to Figure 1, it will be seen that the 'g/
25 well 20 is provided with well casing 21 in which is in-
stalled a well tubing 24. A packer 26 seals the annulus
between the tubing 24 and casing 21 in the lower part of
the well 20. The annulus may be filled as desired with
gas, liquid, mud, or the like. Production fluids from the
30 formation (not shown) enter the casing 21 through perfora-
tions 25 below the packer 26 and flow upwardly through the
bore 27 of well tubing 24 to the surface.
For monitoring a parameter, such as pressure, and/or
temperature, or the like, at a downhole location in the
35 well while receiving values of such parameter or



a’ laterally offset receptacle bore 36 for receiving an instrument 38
suitable for nonitoring the desired parane- ter or paraneters. Above the

of fset receptacle bore 36, the side pocket mandrel is shown to hav 'ﬁénelly
provi ding 25 anpl e space for operation of:§ sui tabl e ki ckover tool ,&8
described later, for installing tools suc % as instru- nment 38 in ork
renmovi ng such instrunents fromthe recep- tacle bore. Simlarly to the
manner taught in patents 3,939,075 30 and 4,105,279 to Aotin, et al.

supra, the | oyex hige trh%@i@fé@e'§1peﬁsﬂl?nqmaeﬁ%%&&lrﬁceew an
el ec- trlcal aV|n an upstandi ng contac

descri bed Iat‘tlﬁl t%obéscéﬁ%"éb?ﬁde?Vi‘-ﬁédl wathyueandPEERtAWhdICH: 4 1l NG o

43 is attacheﬂet@e§&¥aséagr end of plug 35 42 and extends to the surface.
The instrunment 38 has in

nd, a o¢ ke
Tnstrument 1S i nchatPeliah f6eR ok optde ot aRorel o fecoathirdiad”
upstamdyngscoﬁmantthenbe114¢uhhnbeZuhatsmhaldeq}nﬁﬁ(incatxbnntarhncome

[ notrurent 3% spaps LALOLGE, | THALLS! oo a QNHLA £1 S6855, BOL PERY ifludal e

receptacl e bor eas one | atera near
its upper endlYoﬁhmanHJhM9\mﬂ¢efpoc&§tfmmnd¢@ltablm$3knewant¢qwﬂhe

i nstrument whggpesdbt abl e sensor nmeans (not shown) is provided. 10

The side pocket mandrel 30 while simlar_to several, of those dlsclosed in
the prior art nment$3d@d BRGShaBGRraregut 3Rasimo $iEay 6 t thesgy side
conventi opgl podRePOGRIArERIr@1Sc1dsed, imei paeent heami 29p8TE I MBIH] he

recep- tacle ore 36 ¢o ni cates W t r| of t de 15 pogcket
neadr el . h eCrEpefi al‘-’l -gi R8Tk t3$’r€h%l$2 o g;t c-f‘-'rf"‘?%’e o¢

el ectrical play 42patenta¢t4ﬂﬂ,3&®dtoh@aweénﬁ fMerauhptleg &he, i astwahbbnt
38 to this edqyspEBRlntdS; Wid, Afs 1H6 BeHAYE J30! @ndeinNne’d 40! LR

installing
patent 4,105,279 also to Bernard J.P. Glotln, et al., all
15 of which patents are incorporated into this application

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
this main bore is axially aligned with the bore 27 of the

20 tubing. The side pocket mandrel is further provided with
a laterally offset receptacle bore 36 for receiving an
instrument 38 suitable for monitoring the desired parame-
ter or parameters. Above the offset receptacle bore 36,
o/ the side pocket mandrel is shown to have a belly providing
25 ample space for operation of a suitable kickover tool, to
be described later, for installing tools such as instru-
ment 38 in or removing such instruments from the recep-
tacle bore,

Similarly to the manner taught in patents 3,939,075

30 and 4,105,272 to Glotin, et al., supra, the lower end of
the receptacle is bored and threaded to receive an elec-
trical plug 42 having an upstanding contact member 44, to
be described later, to be contacted by the instrument 38.
An electrical wire 43 is attached to the outer end of plug

35 42 and extends to the surface. The instrument 38 has in



and renoving the instrument in the well, may be furnished 20 by Qis

Englneerlng Corporation, Dallas, Texas. The electrical wire 43 has its

surface R d-connected to suitable surface equi prent, represented by the box

55. Eqf \\-nt 55 includes a source of e&gctrlcal ener gy whéreby power may
\Snj/tted via wire 43 plug 42, and 25 contact 44 to the downhol e

I nstrunent 38. The instrunent 38, then senses the paraneter or paraneters

to be noni- tored and sends electrical signals back to the surface via wire

43. E 5
spl oy, 7 obba hoReL ! R TS0 Bhe PRARSIS Nanap (sg DN ugfedyRd At e

fl ow ng, orlngtaigsﬁnﬁ@ the | sageRtaelecbPreal3bpovkaleSCaRRD| PRaT ¢ She

instrument 38sthhavhb! EbAR&EL! MAbABEEI C24 iwRiUlsestHe tdimppuiifiace ue
i ndi cate the Eressure and/or, te eratur or the |ik araneter, at .t he
| ocati on of CREE1PAst POnekRe| niRd; TH8Rs t rlﬁﬁé’ﬁt a%l | FO5PEPRAr i1y

be progrgmuadnugagafdceddeso gmuufﬂﬂ&a1na&dbomedepﬁxnkﬁLbexe.orThengJ

ik t h | |

2t LR RS 3 A Yok, PG AR Bk 52 ey ey
moni t ori ng usperrwmwI@ornedmntanaguyedmjﬁlur&&ﬂftbmlhbe Aﬂ?logahggar1the
parameter bgi,pg ”Eﬂbt Oiﬁgggﬁx\{igﬁ W é‘x&]i/tél?l‘fé edehfboi meanilr i@k

Referring now to Figures e sli-de pocket nmandrel 30 and
i nstrument sBownd dEcPTOYifed.| | us- trated in greater detail. 10 The

si de poqgelt rmndm(Lja ?éf).Ldé pé@u%aeﬁaw&alrrwh Sﬂlﬁilrél §£miilaﬂad03]5e&feriaﬂs
upper an o] ends f.or .attac t ta the tubln bore
32 ext ends P\Fl’f\etmsl R %n&’tréorsﬁ gﬁ 1(?5‘«?% i‘ﬁfl 't he \J
fl ow passagbuz7 hde ongh ladieeweel | poubi reg daheonvamqmmn&i sﬁdenwmmhatls
constructed_j nner, y t . at §cep-
4,333, 527 anggﬁf?% 330Tl¥l§£u'pr§éﬂ*€£ th %tl(i{ %%n E?) Ho? € EES2R50, an
upper bodv $eacilieorbore 36 communlcates with the exterlor of the side
15 pocket mandrel. This  special side pocket mandrel 30
complete with the electrical plug 42, contact 44, and the
means for adapting the instrument 38 to this equipment, as

well as the kickover tool and running tool for installing
and removing the instrument in the well, may be furnished
20 by Otis Engineering Corporation, Dallas, Texas.
The electrical wire 43 has its surface end connected
to suitable surface equipment, represented by the box 55.
Equipment 55 includes a source of electrical energy _
whereby power may be transmitted via wire 43 plug 42, and -
25 contact 44 to the downhole instrument 38. The instrument
38, then senses the parameter or parameters to be moni-
tored and sends electrical signals back to the surface via
wire 43. Equipment 55 includes means for processing such
signals for immediate display, recording, or the like.
- 30 Thus, whether the well is flowing, or not flowing, so
| long as electrical power is supplied to instrument 38, it
will transmit electrical impulses to the surface to
indicate the pressure, and/or temperature, or the like
parameter, at the location of the instrument in the well.
35 The instrument will ordinarily be programmed to sample the



62, and a | ower body section 64. The | ower body section is formed of a

solid bar of 20 steel or froman extrusion. |If fornmed froma sol |.d par
the main bore 32 nust be machined, drilled5-or simlarly fash|oneqsga,
material for this lower body section.is formed bv extrusion, the ner :Bre
32 may be forned during the extrusion process. The receptacle bore 36 is
then 25 nmachined, and so are the other elenents thereof, such as the snap
ring recess 5@resserepwardfiyofractemperatustoul erer g itke. tRAEemRINaDS

opening 41, Lhe. drakn. Bartes {0, wxué% lféte%tn'cvetEU9§en&heaﬂ%rvti‘ieead

31, and the speéci & shape reqw red or eting the circunferential weld

74. 30 $h€na[3[§ertmo‘d§'es§§$|~éﬁ9623ar%y *b’em‘F oPné’G"F‘F“GﬁH“é' d&1 | SAMRYeDf

steel , but ismpprgferabhyrdpingdilyr Omﬁfhsrty U&b%&an/?ssnetdh%nsalx@d sénsefdaDn
of thIS upper body section is seen in Fi S seelgiihat t.he
outer . shafe F6MSi-s g”éﬁer‘éﬂ‘}g%v% thet B rﬁﬁ‘ﬁ@terbé’(ﬁ?‘ AT BN Rr |

a 35 ngund outleﬁnem@eewyayrebqwﬁ&rwotw étﬁfﬁﬁcélzes of mandrel s if gr eat
pressures are to be thst ood

n nu I|
cylindrical bore p(ﬁet Fing WPK o9 aFéguFSﬁglnﬁj'di 2 I anne(l: ey%fe?/QBO
(as taught i n peatkeayd whnkbfe B30 tmndl/éinstrumentaBB) a@-pemaagi tﬁterlee ntblas-

shown. The key fset the main 5 bore and, in this case
houses the i ns %0 lI}SBEOJeataenr OU%O{Q ﬂ[ he-way | ocati on. In addition, the
keyway whillOe be| ng 'Itl'fe safifieciponksecmandred atepts t RECYHEEE uifdfh pRans

sufficiently Qﬁﬁﬁgwg QtﬂLQiﬁC§l'BtfﬁQ@‘Q%b@& §h&yckb¢gergﬁaSOfgfnafyaéQols

whi ch may be lowered into e well tubin I n addltlon the u body
seli on 62 i s mANyjtocikdat Mell okgPing 24cco B DER§ inSFhR “guch

as instrument 88 pi&seeh! yravael adntreq 3t drulups rdne%enyp@erwaﬂm theer
ends of the upper body SeS'h9NcB2.308 RLEPELTY "Qln i 1 N SL8L aBLYxcLE
15 mandrel is constructed in a manner very similar to that
taught in U.S. Patents 4,333,527 and 4,416,330, supra. It
is formed of an upper end piece 60, an upper body secticn
62, and a2 lower bodv section 64.
| The lcwer bodv section is formed of a solid bar of
20 steel or =rom an extrusion. If formeé Zrom a solid bar,
the main bore 32 must be machined, drilled, or similarly
fashioned. I material for this lower body section 1is
formed bv extrusion, the main bore 32 may be formed durinc
the extrusion process. The receptacle bore 36 is then
25 machined, and so are the other elements thereof, such as
the snap ring recess 50, the upwardly Zfacing seat shoulder
68, the threaded opening 41, the drain port 70, the
protective lugs, the lower thread 31, and the special
shape required for completing the circumferential weld 74.
30 | The upper body section 62 may be formed from a solig
bar of steel, but is preferably formed from an extrusion.
A transverse section of this upper becdy section is seen
in Figqure 3. It is seen that the outer shape 76 is
generally oval in the upper body'section, 62, however, a
35 round outer shape may be preferred in large sizes of
mandrels if great pressures are to be withstood.



15 in patent 4,333,527, supra. Its lower end is welded as at 74 to the -
upper end_of the |ower body section 64, as before explained. The upper end
of the,ﬂuaer body section 62 is circunferentially welded at its 82 to the

| ower )\ the upper end piece 60 afiypg-it has been suitably:20 prepared
to be 3¢/ wel ded. The upper end piece 60 may, if it is desired to provide
nmeans for actuating an orienting kickover tool therein, is provided with an
orienting sleeve, such as the orienting sleeve 84. This orienting sleeve
84 may be ZEhé cimmeslr osthpeclf els imiqlosliikem oy hindsica hibberegpoetion n t he

|11 ustrat edy gt w%urfy 16265 | FEYF Lol TP HHANR15CBR! AR LCRONNI LD | ©

then circunferenti al e upper e upp end
pi ece. THawghendingPatent e 4 4 16r 830dcP WwMenTi thai rebf adui)deopeRinGes 30

92 whi ch extiedite { K06 £ PRGN 94@@@& diway B@ {4 0bs £0d Ot £596m WHE By  be
| ocat ed 18Q degre from poi,nt The two gui de ,surfaces may_ pr.oceed al ong
ri ght - hahd ‘?ﬁ'neq @P?-'ha:i'fa %g‘llﬁca‘Fai)%\t Qu'FSSarF}?‘?/elQlSttrﬁé‘eﬁtg Boilmt ¥._Jhe

hi gh poi nt dwt+dfistisdrapeyl [liokatdonqt clrmndddiedionss ehé?kéqya\yﬁrwﬂxﬂlé aC: ng |
shoul der 9 0 be_en( orientin (o} |c ver, too
for actuat |6%én ?%e?go%%%%q‘tcﬁ‘énaelﬁeq&cﬂ% TanfAsFeP gu ?%ni %'vﬁ eXPl ai ned

briefly hersufifbeientlyhaarpper tndprbteed okt erflrlong béitnge sta'utclkr ebyled as
at 31 Tor ahdSEhERalinkdy! NGl | whilh Nl BeDolRidr i PLALBCEne e

electrical contacts o pocket nandr el |nstrurren3f138 are .
shown |hpgr%%k%ﬁgdetﬁﬁla¢ﬂlF%@nruFBe4uPREFePPﬂH95#§WH99Iﬁ%ﬁ#% guffie

el ectrical @légery lBo cuwd @6c Hiinddd €8dSark} Iﬂné‘aﬁuﬁ.@ﬁ@ eggert age 10
receptacl e bore 36 o ocket. mandrel 3 u rdI faci ng \/
seating shotfdef @’E‘E%%‘al¥|?‘ﬁ?§/i%’bg? g‘? JB'& hﬁ&%?%am ng seating
shoul der 101 formhagupper and lower ends of the upper body section 62
are prepared for welding preferably in the manner taught
15 in patent 4,333,527, supra. Its lower end is welded as at
74 to the upper end of the lower body section 64, as
before explained. The upper end of the upper body section
62 is circumferentially welded at its 82 to the lower end
of the upper end piece 60 after it has been suitably
20 prepared to be so welded.
The upper end piece 60 may, if it is desired to
provide means for actuating an orienting kickover tool

therein, is provided with an orienting sleeve, such as the
orienting sleeve 84. This orienting sleeve 84 may be g)
25 formed and secured in position in any suitable manner. In
the illustrated structure, the sleeve is formed as a
separate piece whiéh 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
30 92 which extend from a point 94 upwardly to a high point
96 which may be located 180 degrees from point 94. The
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
35 downwardly facing shoulder 96 to be engaged by an



S

conventional netal-to-netal seal. A resilient ring, such as o-ring 102
seal s about the plug as shown. A connector 15 106 provides a conductor_rod
108 which has its external end exposed as at 110 to be attached to ﬂi ;
sui t abl e conduc- tor, such as conduct or wiye 43, by a suitable conr§
such as a snap-on connector (not shown), while its in- ternal end isT—
attached to, or is integral with male 20 contact nenber 112. The plug 42
has its upper end portion reduced in outside dianeter as at 114 and an

i nsul ati ng sl eeient2fig hayimjea1kidknv&ﬂ #daingkor 2dctmat ion ubpereefidinand

(i Sposed bot wihb PRELCKASkCnaRHEDY HEE! LATCH uEPi (bE BEpPEIhesprisery
shunting or shgrelnlhﬁkQMru;Tm%rEBE¢ME@niﬂﬂf thgsor@su§ﬂmgtsﬁ9evstas-

lation to mal {4pehel- aBUst 9@ U aggt 8onmeRt At "Bideiedd itarRyi d8d at
t he | ower end of the receptacle bore. A drain port 70 30 comunicates the

recept act edboPefgrepkRlEhBeAandrel 's main bore 32 as shown to al | ow proper
$Lalpageland free Q%g;émgceﬁléhmldanﬁﬁdrﬁobfdtﬁéréldéepoﬁﬁéthﬁﬂnabélebﬂ

e femal e port of, t rical ,connector is carcied.on
EXremn ] over 2Bilq SR DR bRl e SO Eret e aati L hnfigr e
to this fenal erpo#dti oRefEBra.ngohoWhlts Fdigueret dr, bhea e:lnqtt:e:‘ccd]Z?phatgl AQ
el ectri cal coggucéé)éu ns@_‘512gV 4y trierg{.lh BQve‘i'l ﬁ&i Coaé I

;
connect the |nstrune 8 to thexéenai ortion 18? o t he %ectrlca%he
connect or 10ThEeeenprele soexe ac@ﬁedoﬁetﬁ\k‘gﬁ Pescket | mapdogdnt3Gn@ndheits

el ect rical COGP SE@iybEédlrrﬁgadéeéﬁﬂn?nghbﬁlaé.@' Q@ obYid eeighedhed € rinl §IS
132~ The el ecirical - conductor. 129 he co 127 .is preferabl sprlng

| oaded and it SIPREE gﬂ?ﬁ%?ﬁ@%&ﬂ%ﬁ?ﬁ%%s%ﬂaF % §hPB&€§§ &P%ﬂf?ﬁp Fedin

the upper endcohveattianhlpmexald4oxmethQ Feall.derZpdrédtl bemt t piAgsusacpood

and uninterrugged %E%%tﬁb%m

seé¥“6§50ut the plug as shown. A connector

15 106 provides a conductor rod 108 which has its external

end exposed as at 110 to be attached to a suitable conduc-

tor, such as conductor wire 43, by a suitable'connector,

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

ternal end is attached to, or is integral with male

20 contact member 112. The plug 42 has its upper end portion

reduced in outside diameter as at 114 and an insulating

sleeve 120, having an external flange 121 at its upper

end, and formed of a suitable plastic having desired

PN dilectric properties, is disposed between the plug 42 and

25 the male contact member 112 to avoid shunting or short

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

30 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.

35 The instrument 38 is connected to this female portion 125



The coupler 127 is provided with a suitable external annular recess 50 in
whi ch the shap ring 46 (see Fig- ure 20)  is carrled and by which the

i nst ruf ':-9. s retained 15 in position in the receptacle bore 36. The fenmal e
portion »;@ of the connector includes -d&wousing 140 having‘a bere 142
therethr&ugh. Bore 142 is enlarged and threaded at its upper end as at 130
for attachnment of coupler 125. Bore 142 has its |lower portion 20 enlarged
as at 144. Wthin bore 142 and its lower en- larged portion 144, a female
el ectri cal afecépiscl eonnegtoyi deyl, awhicompdier) AeW beavwbrer isartrical

i nsul ating cﬁm@co@%éﬁsollw%ﬂé&aﬁé Rehd¥usbh iy 1neh & Rdr Qar®si |1 ent

seal rings 152 seal between 25 the body and the |nsulat|ng s|l eeve as shown.

An ext er nalcoRReAtar hsendiﬂﬁﬁ?‘mﬁlf- off 1R e LR R)RRIEEPTE 4 Horddieg
domn\r/]var dly é‘l@ljﬂlgﬁllolddiﬁfec’lﬂgﬁ 1{:3 g -m#eﬂdoumlw dlmara?dned)fbé&gaee&i etﬂif_ 150
in the us.ln e lo of, t sl eeve, as se n. Figure 4.is.
spaced th AT GG 1R CURIEHSY QY (HE SRt 1D 0
conduct or s:cx:keeahedbehy 188sidiposi tsemikedringsdel32we | Mhal e&leuj::silm‘lve 150
as shown.  cHy o JEJP gg?asof W“@rg %‘}“'P§7b' 'é‘dRPQESréﬁfyf EHCP){)%%' ving

t he upstanof I ng cont nmenber 44 o ndr e manne
expl ai ned. loadrgtangpbbe lever séiﬁntls vﬁéﬂ@-y peressed4into. Bo-reqass nat es,

the conductgy BPEkEt HaEein 1836l s:;s;eéwcsﬂdl 6@%&&&&@9@&56&3@8 g 166
and thigs req%{ﬂlﬁﬁldl et er OJ‘tIOI’l has galr of seal [ing recesses forned

thereintdn I |‘é‘?ﬁ F?ngésfﬁ Sar G990 p ¥ (P ERTTHPEPS

engage the dlevtirivdl ondastl atl ng sl eeve 150 as cl earl y seen in Figure 4-
The upper end of, dg il ded for, attachnent of pl uge/
170. Plug 170 |Tshepr oostl{pallcf'zv}?% éé é?g gﬁqur ecggseéor 1ta ]Tor ’ffécerﬁ(?li ng the
| oner end cfnmpPramgreceded dbndonctwhiclyd theg sﬂamourplngr 46 (see Fig-
ure 2C) is carried and by which the instrument is retained
15 in position in the receptacle bore 36.

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

20 enlarged as at 144. Within bore 142 and its lower en-
larged portion 144, a female electrical receptacle is
provided, which will now be described.

An insulating sleeve 150 is placed within the body
140 and a pair of resilient seal rings 152 seal between ;J

25 the body and the insulating sleeve as shown. An external
annular shoulder 154 on the sleeve engages a corresponding
downwardly facing shoulder 155 to limit upward movement of
the sleeve 150 in the housing. The lower end 158 of the
sleeve, as seen in Figure 4 is spaced a short distance

30 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
downward-opening blind bore 164 for receiving the upstand-
ing contact member 44 of the mandrel in a manner to be

35 explained. Just above the point where Dbore 164



10 127 "as explained earlier. Near its |lower end, conductor socket menber
162 is formed with an internal annular recess 172 in which is disposed a
contact nember 174 which is forned of spring brass or other suitable,
conductive nmaterial and may be 15 gold QI ted if desired. This neng
shapéd to be an interference fit with the upstandlng conduct or nenbe
and its springiness assures good contact with both the nenber 44 and the
conduct or socket 162. The | ower end of the conductor socket nmenber 162 is

20 substanti aladrhifeeesyi tthe f&rlmczer@oaieé hgembex| 2602 ngss &eaueeaSQn
Bel ow their |ower .ends_i,s a galr |nsdﬁ%tor rings, 176 nﬁ% be shaped
i dentical ly af¥titds adigmet Feoasols athow? opr 8BfdetBES i afigpgter

recess in whi tph)rliﬁ.om&lafsl an@dla elfapeallnglﬂﬁ redeéisees tfs:rhreﬂe t(hlea-efmr da at
25 its | ower pro a houlde , end
of its-bore |§%ﬁ % g%gggdg%§ 1%?%%&@hg I&&’l ﬁYTh
pur posuf 5 hiengagsp thmgmlﬂa' vwall bef | aneulbtmughsleevel gho. aBelcdwanfly
pair of insul ri ri pQsi t I

orc 144 of RS0l edapzy & Fe fned GhaPaE heABRS 182 18 SRididel
upper end as ﬁ’&mthee?@%@ \fé’ranatﬁée egtorfef Wiy ugeal 70+ ngpm 31' @ disng
184 is fornmed pidvii e eﬁttef 2l sy iGase i Fedds € ot SbSi:éDQ&eréc&Q%.nEgl ru;esuch

Shown, The ri dgver 9o "] e (A batkd pndBEtay” rold LS nd RIS

engaged I rnLoa §m7tai§ expr.uadmreﬂj earldlear. groove in the inner wall of the
LS 0,5 SR, e R0 enll PoflbyBe N gty 0ges 0
upstandl ng corfiamedrewbth an dntgmval Annvlder n@muléchml Wbiehn is
contact betweeiddifsed a contact member 174 which is formed of spring
brass or other suitable conductive material and may be
15 gold plated if desired. This member is sheped to be an
- interference fit with the upstanding conductor member 44
and its springiness assures good contact with both the
member 44 and the conductor socket 162,

The lower end of the conductor socket member 162 is
20 substantiaily even with the lower end of the insulating

sleeve 150. Below their lower ends is a pair of insulator

rings 176 which may be shaped identically and when assem-
_ bled as shown provide an internal annular recess in which
i\ is positioned a snap ring 178 having its bore chamfered at
25 1its lower end as shown to provide a cam shoulder 180 while
the upper end of its bore is left unchamfered to provide a
square stop shoulder 182. The purpose of this snap ring
178 will be later brought to light.
Below the pair of insulator rings 176, a ring 184 is
30 positioned in the enlarged bore 144 of the housing 140.
This ring 184 has a bore 186 enlarged at its upper end as
shown to receive and house a one~way seal ring 188. The
ring 184 is formed with an external recess in which is
disposed ‘a seal ring such as o-ring 190 for sealingly
35 engaging the inner wall of the housing as shown. The ring



instrunent 38 and the upstandi ng conductor nenber 44, well fluids, salt-

wat ér ; pad, acids, and other unclean and/or 10 noninsulating |iquids nust
be excM-o*o fromthe contact areas at the time that the instrument is
|nstall\ nd the | ower open end of thejjgastrunent is tel escoped down over

t he upstandi ng contact nenber 44 in the lower end of the receptacle bore 36
I n the side pocket mandrel. Means for 15 acconplishing such good, clean

connection are provided and will here be explained. A piston 200 is

slidably di slpdseids i retainédr énl@lacke thye xarstEiningl ﬁﬁug 192 e}ih_;la ed st gnd
has a conca rs [iea | ubst |a gg rounde
20 upper e% sur égé%b g%%%%éﬁwh %%uﬁggﬁg&%gvz Q % é t he

piston is rG@ﬁd@@“ﬁénﬁbﬂﬂﬁaﬁsaﬁmﬁnaﬂnc$MEsdﬁﬁ&uagwhl@hewrumgaﬂmdw tihe | ower

end of the pin RSy d h h n 8, [ on, of
t he snap rlggzgiijg% nheréit%?ggné?ﬂgptﬁéa%n% ezgﬁggrig?a%§¥g*n§§§é % t he

pi st on @Pﬁ&ﬁ&ﬁbl§°rbrre§§ﬂ€&&§bléhetOUQ@GG#ﬁéaateQQNSQQ%%B
The piston membes f4dr asd shickt .an ext ernal annul ar recess 206 thereab

This recess has i.ts upper normal to.the_piston's t udi nal axis
thus formng a sqfar® cg%ﬁm&grd"}sf‘*ra i 89°eno GiLEER ﬂ%‘t%géﬁtw?ﬁﬁerﬂ\ﬁall of

thi s recess instawendd 38s and 2be upstamdice ao@ﬂmntb&ugémberMhan Wwed 1 t
i nstrunent i isng r t o 1.Re , i eldin.its
| ower p03|t|fg'rlllti?nowgs w@? éf' Ighgﬁawrld rlb%io én&g&edggﬁié?n gﬁdé PRal
recess 286. n?ﬁt}é‘s‘llltaﬁlé‘gsub’gﬁiﬂ%%l ag&tnshefaxemde OMDHBSthevalc@nmme:rmnt

since the sguweas aROEhder ikd2 tilat! %eua&%Ftrumen%lzsC%%%l%dt RRaS l% ring-
178 engages,the sqfare s‘$q$geg at the u per i de. of recess 206 on t
a

o/
pi ston to d&PYFRE (PSR (F1 'Fh% E%%?WB‘PGSQQUE 91’$I'| n the
bore 164 abahe mpﬁmdingZO@omSaétlineﬁlbéﬁmmetlei ythe tTowéradnd of the

non-conductgggebkgghg bore 36 in the side pocket mandrel. Means for
15 accomplishing such good, clean connection are provided and
will here be explained.

A piston 200 is slidably disposed in the bore 164 of
the conductor sleeve 162. This piston has a concave lower
surface 202 which conforms substantially to the rounded

20 upper end surface of contact member 44 and the lower outer
edge of the piston is rounded to form an annular cam
surface which will allow the lower end of the piston to
pass through snap ring 178, the inside dimension of the
snap ring being inherently smaller than the outer diameter ;;

25 of the piston but being expandable or spreadable to
accommodate the piston. The piston 200 is formed with an
external annular recess 206 thereabout. This recess has
its upper wall normal to the piston's longitudinal axis,
thus forming a square downwardly facing shoulder 208. The

30 lower wall of this recess is beveled as at 210 to provide

a cam shoulder. When the instrument is being lowered into
the well, the piston 200 is held in its lower position
(now shown) by the snap ring 178 engaged in its external
recess 206. Thus, it is supported against further down-
35 ward movement since the square shoulder 182 at the upper



such as a silicone liquid or a suitable non-conductive grease. It may be
desirable for the density of this Iliquid to be slightly Iess than that, of
the well liquids to be encountered. The liquid in space 214 will then.be

10 buoyed upward and will be retained in its place nore readily. Ve The
piston 200 is inits initial |ower positi"(?r?"(not shown) and held in p'
by snap ring 178, the periphery of the | ower portion of the pistonis '
engaged by one-way seal ring 188 to discourage the 15 non-conducting fluid

frommgratin fogt Iﬁ&%i j Sé}{,d'g%? Isli‘g'cfla;&’n 38
is forced dom%ﬂ(}lrﬁecfot%fe 1::hga("gap- tgc:}l&g]glojrg; ; eﬁhé)g]\./\eesr'r&'%%%n en _lo t.thaé:
i nstrument st &hes upper| sidepefoveresse 498stamhdthyy pbotert taeABEings itsThe

20 menber 44 ijRdiAt alokangRas iidie, | oner end of the piston. As the
instrunent is forced further downward, é{? ;f_l uid apove ”615 piston is
S h

conpressed and t heFRf SA%CSH. OBp3RACS B 588gPQK8yd ofhabever i sthate
onljyzg aure sgf maipehﬁnlrl_éd]g:ddmmd_ tﬁ]i}ﬂ?ﬁfﬂwidldéam ﬂﬁwwduwﬂnr?t he qiist on,
an to do thi,s the liguid nust of ced down et ween t i,.ston
and “the Cone S Bana ' PHageBHe, el RC8E IBIREALES MR AR
t hus di spl acedireaseli spf&cemaphdyal desiitradllle ofber thequiddssityl ,ofaltthis
wat er, water, g+ t [ t t | r Nt .Syl )
seated, as seelrr?{*l‘nl ing%r§g4%#ﬁg}:g9wl:%%ts.b\g§§glop{&cﬁ 2@1%1 g%t g’(?%ibe]ili u}eir?og?he
contact nenbertol7ae agAcPHBtesRfact Theed fuitheinpspagentddt widdbdheni be | n

addi tion tigp t hfadhrshi RPwaGld O8nd USLTENHeONLdta i REAC O 2gk 52l §BScE Sro¥ered

clean as the mating parts, are tel esqgoped t ther. . -.22- ., Downwar

modonent of  FEATEFyuneHhenol 8 @188 o; Q00 d® pdBkel ImABLERS LS MR 1

when t he | owerpasiickikiid) (ot hehows) r amdnthedd engasfsceippr ehapf adingg 178,

i nclined Shou't’hederpeq'%.ﬂr{é:lweorfEC%HEaCiSWQPrPpéx?tion of the piston is
engaged by one-way seal ring 188 to discourage the

15 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
to telescope over the upstanding contact member 44. The

20 member 44 immediately engages the lower end of the piston.
As the instrument:  is forced further downward, the fluid
above the piston is compressed and then displaced. Space
214 is closed above the piston. The only route of escape
for the insulating fluid is downward about the piston, and

25 to do this the liquid must be forced downward between the
piston and the one-way seal ring 188. As thé
non-conducting liquid is thus displaced, it displaces
ahead of it all other liquids, oil, salt water, water,
mud, and the like, so that when the instrument is fully

30 seated, as seen in Figure 4, there will be good, clean
contact between the contact member 174 and the contact
area of the male contact member 112, In addition to the
washing action just mentioned, the contact areas are wiped
clean as the mating parts are telescoped together.



5 In order to facilitate the disconnection of the instrument 38 -
fromthe upstanding mal e contact member 44, neans are preferably provided

for ﬁ%& img well fluids to re-enter the space 214. Since the one-way seal
188'€%dp-qt allow fluids to re-enter-pbhe space 214, other neans of. 10
re-en are needed. The housing 140 is provided mﬁth a passageway conmmu-

ni cati ng the upper end of space 214 with the exterior of the instrunment 38
as will be described, and this passage- way has a check val ve therein which
will permt fIudenWarﬁSmpaemethaﬁdmmaPﬁnsﬁtumnqﬁltmlahn#é tot salidow

fluids to h e fe the
domnmardlygggglkg%&houl %%?é%¥%?cb§§g Eﬂgyléﬁegrgebdggbmgkh a
short |nteth§d#@§érbmﬁ@t Qﬁoengﬁﬁ3§E#RWQrikNef@ﬂH@gsiaﬁ apegd sheMildes an

20 annulardeCQQSIQZQh@thQeFQHCQg Bekkergseen in Figure 5. This recess 221
Is in direct fluid communication with the space 214 above piston 200 via a

plurali®Py of hoftBs 9%4eri kRugirghkltals &g discpnregiicn,gof %L\I}
of hol es 23@stgumeatCIBdUrcH tHeeyPstodrding ﬁamwconﬁacanminhérﬁur ecess

228 is forned in the conductqr sl eeve t aC|I ate the Y nt, of fluids
228 15 1 oriedon pl® SSYMNSLaY Shesia e LaCT L a e Ahe ppverRRL of. Ui ds
its wall tmeﬁbntérythannpﬁmatéléecesinzélthernmémwayteeabrlaﬂ widl

housi 09 seEE’ol e&g?gra\%ﬁ.ulﬁqu:gv }:@Qgplt@rt Rhef %rp@c%f 231‘11 %Q&%trf m%‘é

WsClof
transv is clear Seen in of hol e 230
i s plugaedrByegﬁFVaﬁré regAsd.such as screw 232. A check val ve assenbly

234 in passage 3@ m%@lm;; tilag flls%xctfvifdéa oksltnta begsbab%gorcoainuhnusi ng-.
140 as |ndhg%%ed Byfﬁgf arr ows b not %h { ut war flgw -,
t heref rom chﬁT‘ Stiﬁ?c% %c‘ﬁ e SXEREAPT29£ nay
be of the thpe 1W$|t&|mmemt5\mger‘s IvnitJdL Ppecdescr Bved, and this passage-
way has a check valve therein which will permit fluids to
15 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
the body, the body is provided with a short intermediate
bore 220. This short bore understandably provides an
20 annular recess 221 which may be better seen in Figure 5.
This recess 221 is in direct fluid communication with the
space 214 above piston 200 via a plurality of holes 224,
through the insulator sleeve 150, and a plurality of holes
226 in the conductor sleeve 162, as shown. An annular \J
25 recess 228 is formed in the conductor sleeve to facilitate
the movement of fluids between holes 224 and 226,
The body 140 is provided with a passage through its
wall to fluidly communicate recess 221 with the exterior
of the housing. This passage is provided in the form of
30 an off-center transverse hole 230 which is clearly seen in
Figure 5. One end of hole 230 is pltigged by suitable
means, such as screw 232. A check valve assembly 234 in
passage 230 permits the flow of fluids into the interior
of housing 140 as indicated by the arrows but will not
35 permit outward flow therefrom.



pfeci sion check val ves and swaging tools are available from The Lee Co.,
Vst br ook, Connecticut. The synbol for 5 a check valve has been

superi nposed upon check valve assenbly 234 as seen in Figure 5 to mﬂﬁ} er
indicate its function. Thus, when piston23Q0 is noved upwardly in {G%pte
164 of the conductor sleeve 162 as a result of the lower 10 open eng=0of '
the instrunment being tel escoped down over the upstandi ng contact nenber” 44,
t he non-conducting |iquid above the piston cannot flow through check val ve
assenmbly 234 so itrHaisthétowdtvweyarstich aaouetetke yakteonaaadmbhy 234,

upst andi ng cont aﬁ& lggnt@_m)s{;gﬁe w-ll-'ﬁd?l't W?st éclpe int® I p18cE!L Ui %c}pl |,

salt water, ces Toht dct arBa as befaore
expl ai ned. W;meciumecheche vakves mend %ﬂc‘#%llllﬁ o lse| areyvavaikahle

upstandi ng copleteRBIPEL. ciSl Westhidol, boah@\etflwmthqwtsgfmwl ofot he
i nst runent, roug passagé 230 and check valve assenbl

recess_2215 & ohecker valvef | bag thaeilgRuperdapesed r BERYs %IE%C an‘bari]‘fﬁ es

226 1nto SpaCé?sé’érﬁ:if bl akhaeeri dirtrepgwee by ociFuditherd imdderste s t he
instrument relative to the upstandi ng contact nenber. This facili- tates

maki ng the di SRRFERR - for renpval of the instrument 25 fromthe well. The

instrument is i nst'nhthepl Wheangblsensnvemf risn mbeedi upwprdat iiparfhes| bare
Chrough use oed §F) ERR! BotaRERUE diadled MBS k14! 2ebligeielel dhe Sttdap) ©

means, such a not Shown tring of wreline tools (not
30 shovvn)10W01e¢m nesdand \Mheelumé:m@@lné: ded nge| te lafsaPash AR LNt ’i‘né

for mny yearg,ipahdsha! cothat! fiRodt 0WGONEKS! Sorsaonanctivicoehiquid
otdhaer well tools in we Al t hough eX|st|n kIC %5 tools. mght b sed
asgephly

to install nabﬂg?rEhﬁnP}s§GBh°§§WQEﬂﬁ%ﬂﬂe K SYHEVS5
mandrel 30 of 23&l ko2Q@t hh%ddﬁmﬁwmﬂoﬁﬁwﬂrdﬁythuuﬂd the- diston and the

upstanding contact member 44. This washes the well

15 f£luids, oil, salt water, and the like substances, out of

the contact area as before explained. When, however, the

instrument 38 is lifted relative to the upstanding contact

member, well fluids will flow from the exterior of the

instrument, through passage 230 and check valve assembly

20 234, into recess 221. From there it flows through holes

224, recess 228, and holes 226 into space 214 to £fill the

void created by such upward movement of the instrument

relative to the upstanding contact member. This facili-

KJ tates making the disconnect for removal of the instrument
25 from the well.

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 (not shown) and a string of wireline tools (not

30 shown). Wirelines and wireline tools are well known and
have been used for many years. to install subsurface flow
controls, safety devices, and other well tools in wells.

Although existing kic];over tools might be used to
install an instrument, such as instrument 38, in the side

35 pocket mandrel 30 of well 20, the kickover tool of Figures



6A-10B is particularly suitable for this task and has special features -
whi‘ch will handl e the very expensive and delicate instrunment with a good
degree _of safety. Referring nowto Figures 6A thrbough 10B, it will be 5

seem - the ki ckover tool of this inwention is indicated generally by the
refer nuneral 300. Kickover tool 300 is simlar to the kickover tool

discl 8sell in the above-nentioned U S Patent 4,442,893 to Foust, which
patent is incorporated herein by reference for all pur- 10 poses. Kickover
tool 300 i A~ 48 ghangbtwlavlly 3I0E tabliengforanshisudlasks ahdedths304 on

It d fd tach t ' | 4

302 has o rAERC ih (ERREOREE hirR badn oafiale’ e WaaP Capddiiyeiithg S0%Y
| ocati on netwlidateippestaumeniorith ta geed degage AbwAkeEYy faci ng

shoul der 312. B fépﬂﬁggléem%@ Wildhred ogWi &Hébﬂgﬁl ¥08%t ardivag slke 314

which is enlarged as at 6. An el ongate_actuator 320 has,a flaf sjde 322
whi ch 20 es@hdehat e ticiperr eFROHRRvVERES A ERRLIRN i 1% IRVAT2RRU_Jhe

nd 322 1 e e & b dor - bol & 324 pacsea s hrough o1 0
an in confrontirng relatiqQn and, a shou r bolt,, asses, .t hr h sl ot
314 of the ’cﬁ)dyséﬁai?g ti te‘%ﬁj ﬁﬂl%ﬁ?\é%ﬂedgﬁﬁirt&l?cé?%e te 2 ¢

act uat or 324howve-médwtdonéd HplSl t IFateody d@nd 4261893t otoi nFouste bwhic¢heel y

sliding rel atjonshi.p. .The ng 4 HQE§ | e I e Ltion
316 of sl otpa:‘fl:ﬁlr.lé H’%e l%ou% or %d ts)ﬁ%%i%g eb?et weeerll}ée;nrlé‘ljup%ggI %g%t l(E))ﬁ, seen
in Figult@ oeposé=siein the upper end of the actuator abuts or 30 '

substantial |y abgfskédder dowsyar dop f aGidiGdeoulager e3agatet NBogppesoznd of -

body flat 310. A pivot arm 330 is pivotally attached as b i vot. pLn_332 hoJ
the | oner DRAVHRGt @Ay oFUERJ\PS3080ERA 3&84 cqhr i’&rs n’éBﬁ%PBﬁ‘di gk?ﬂ" ngedl y

attached asabyadhM@htPtd 33Godl terdis suck as ltoodr twradms3GRen Badyi gure
6A. The 'MN€82 has a flat surface 310 which extends from its lower
15 end 311 to a location near its upper end where it meets
abrupt downwardly facing shoulder 312. Body 302 is formed
with a longitudinally extending slot 314 which is enlarged
as at 316.
An elongate actuator 320 has a flat side 322 which
20 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
body and is tightened in threaded aperture 326 of the -
25 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, seen in
Figure 6A wherein the upper end of the actuator abuts or
30 substantially abuts the downwardly facing shoulder 312 at
the upper end of body flat 310.
A pivot arm 330 is pivotally attached as by pivot pin
332 to the 1lower bifurcated end of body 302 and tool
carrier means 335 is hingedly attached as by pivot pin 336
35 to its free or lower end as seen in Figure 6A. The inner
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-25- end of pivot arm 330 is fornmed with slot neans 338 which is engaged
with pin 340 carried on the actuator 320. It may now be readily seen that
when the actuator 320 noves downwardly relative to the body 302, g=he p|n

340, noving'5 downwardly relative to theqvot arm 330, wll c he;-
pi vot armto pivot about pivot pin 332 in a coun- ter-clockw se\di'C#ct.on.
When actuator 320 reaches its | owernost position, seen in Figures 8A and
8B, the pivot armw Il be in its kickover position wherein its free end 10

extends outwardlyy df opivee Besly 330 atsbsﬂmécﬁlwtr%sﬂegrﬁeans asasfmwbh
As the pivot arn1smnq$s outwardl.y t.oward ki gckover S|t|g t he 5@
carrier means “$352N9RIG HHW{S Het e °ﬁ‘n h8RFEAEF0S1%ion T

seen. Thus, asndthenqw Viode aead;blyoSeeho uﬁaalwrgartedtlp@shetﬁétbronznhmdm

carrier neans S PQSiti n hu e ub Iy
parallel to tr@%onglql&dargigf%l goo?:%[ bo‘% ck%?/%f fs'lc}%l % uﬁ%ﬁa
the todl cdr |dpwnmﬂsly me¢lakive tar ther rdaptararm 330 ni wglﬂo@IauS% ﬁha)m

whi ch i s suspendat AnNSWIMBALGES WBoGE TRYBR 2Bihi keskheshnsy  WERH- 38

previ ously |ntroduced nonitor- _ing pressure and
t enper at ur e. IﬁeFTF#QﬁKHH%Ps@éﬁeFEéanheﬂ”FHb EFEEBF@Ft%ﬁﬂ 386°P§s its

actuated, as bbbmmmtﬂa@sﬂsimt oseaao ither Bpirsovenaadar ehaqt itHR tgivdts

body 302 the tool t t
os  Pon wher e ol B T EFP RIFrGRen RPN TERD RReEBE: dtgotres, ¢nd" "9
therefore M t fEX'tl:'ﬁ'ldSJblde:WEh’(ﬂ.}aS femn | thd-i dawdy 6/AR1HC suhs'laarkhramlv;er

| d t ool t |
ey ol T o o dd e B8, fahdiin; O0'acl AL pIVANS 2 LEAHED | ©

30° position Sof “axi al the o
recept acl e bor@wfbf ktll%oéfeé‘e poesittiompandthe B@OEh@aerM/emeﬁnél 33'1'153 is

provi ded with Kk ff i 8RhigBa fERERELOT remaidnd. iRava “%e%d%%arﬁogﬂ’é@ém Yas
facing end 351, and attached as with égn 352 which has its ends

slidable in a Se8Rt abFUSt ofSsids R Bta§BSPP8Pﬁ§dQQ1mlsallgned posi-

15 tion the tool carrier means pivots in a clockwise position
and thus remains substantially parallel to the longitudi-
nal axis of the kickover tool. 1In Figures 6A-8B, the tool
carrier means includes a carrier 344 and a running tool
346 from which is suspended an instrument 38 which may be

20 1like the instrument 38 previously introduced for monitor-
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

25 instrument are moved from a running position wherein they
are axially aligned with the kickover tool, and therefore
with the tubing bore as seen in Figure 6A-6C, to a
kickdver or misaligned position wherein the tool carrier
means and the instrument are laterally displaced to a

30 position of axial alignment with the offset receptacle
bore 36 of the side pocket mandrel 30.

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

35 slidable in a suitable slot such as slot 353 formed in



-26- actuator 320. The key 350 can pivot about pin 352 and the pin can
slide i; sl ot 353 as needed. The orienting key is initially biased

out war df y spring neans including a first spring 354 and a second spring
356 Whi\gBYprovides a 5 |esser bias thegedoes the first spring. Both
springs~354 and 356 are wound about pin 357 which is carried in a suitable
aperature of orienting key 350 as shown. |In an energency, a |large force

applied to the orienting key as by the key repeatedly engagi ng stop
shoul der 9@AGtRater 1320 narthe | key t3IA0 pian Ivixvak |dbowhgain a38R asnd hehkey

moves downusyldad A Y ek 18 94 UMl Heeddle. CAME L ASE: 373 )1 force

the orienting key to fully retracted p05|t|on.iln ad I on 117 neal
provi ded fo¥Tiet®hty nfirgedaceyewardbpobyn spsingp@menans andluddogi mits 15

A e g A Pt N il e S
di sposed. i n, sl ot of .t he actuat.or,_js wound, arou | p 1
spr!ong ﬂsasrhb?‘Fes%’? 138 Jthan s%bep%?'flé‘?j SFEEh SPEIM bIBREN RPEIRFS e 334 0f her
end appl i esarad d3GAwaaxe f eovadt calidiet upiar dby fwitidly g@ Séaaf:flﬁ&e %ﬁG at 7he
| ower end 68 I 2 n.in Fi . e al so Figure

It may be 3%"5%%&% %%é%?gl\??%eggeaﬁ%?%% gag(ecyag#{)(fo%? 558"'8!1 t & M of

t he spri ngeLmBBEeRCYENodN laygpr dorde mppkiedetoi n?eama'.emting;mmy/eaé%hef
operation t t h g gcgqﬂmﬁr e o]
tﬁe bodf/ ?;hye hﬁ?i %y 3%"3?%&%&)@“ an up rggggor%%&?loéeg]i’n 6?’%\/\/?1%&% t ends
to Iifttd nd® or H8§d RAPnafn Will nshesruppedman $bsi tkew movestive
to body 30HowiwarddlpkoyelatDeé 86 T8RN ddtdtBY £Sthé- am SslPMEEeh 80 into

Upvardl y 1 S5 Skl e RESEGRE I e Fesr e d aront 1R gui de
surface 92 of orirenedditiosn| detendd rieanshears dprootded Mordrddt&kinge
kKickover  the actuator 320 in its uppermost and also in its

15 Jlowermost position relative to the body 302.

A pair of detent springs 360, disposed in slot 358 of
the actuator, is wound around pin 362 and each spring has
one of its ends supported against stop block 364 while its
other end applies a downward force to the upwardly facing

20 surface 366 at the lower end of slot 368 in body 302 as
seen in Figure 6. See also Figure 7. It may be desirable
to provide means such as cam block 370 on the end of the
springs 360 as shown to provide better bearing area and
improve the operation of the tool. By applying a downward Q}

25 force to surface 366 of the body, the springs 360 also
apply an upward force to pin 362 which tends to 1lift the
actuator and maintain it in its uppermost position rela-
tive to body 302.

The kickover tool as seen in Figures 6A-6C is lowered

30 into the well tubing 24 as through use of a wireline and
tool string until upwardly facing shoulder 351 of the
orienting key 350 is below the guide surface 92 of orient-
ing sleeve 84 in the side pocket mandrel 30. The kickover
tool is then 1lifted with care. The shoulder 351 of

35 orienting key 350, which is spring-pressed outwardly, will
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tool is then lifted wth care. The shoul der 351 of 35 orienting
key 350, which is spring-pressed outwardly, will -27- engage the guide
surface 92 of the orienting sleeve 84 and will follow it, rotating e
ki ckover tool about its longitudinal ays. until the orienting key “
engages t he apex indicated by downwardly facing shoul der 96 of the or

5 ing sleeve and can advance upwardly no farther. Further |ifting causes

t he body 302 to nove upwardly relative to actuator 320, overcom ng the
detent force chgggeerithesguiddys BGface A2 dihithe roaizntimg [sdegvieud@idnand

novenment occurs jjet %griogpe ct %P&ﬁﬂﬂ @%Sk&ggogu.ottgép 31@%,'? JiQ:s

swung outwardly "and "t hé Yool (:arr nstru-
nmoved to a | atlargitpddingdl @od omtoflf she povientdmg kean ewafgiegvrtéleelapelm

this offset pQ%élc%%éd1%§0&éw£@£fa Eﬁéﬂﬁgagﬂohﬁ!&&i‘ugﬁnbfaﬁ:‘?xeo‘Gﬁéi'ﬁ:-l he
mai n bore 32 of the side pocket man andare wth the 15 vertical

channeh_£0 wherg t?ﬂe?ie‘é? ea§Gs§éﬁd@di"&ﬂ°s%d-‘%%1X hE°0|§éﬁtHE5er ¥ ¥ex he
receptacl e borlqmngv\h@auéé@ bRy b3dy 382 |td tskd Ouparapperedatipesito

tion relative t e .a tor_320. the cam bl ogk, 37 detent__sprj 60
snapped i nto ﬂcs‘bao?r[ C}o#ﬁsho%e’f%ow IFi jite SRATHA re?ﬁ'rf:fes Q) erdez:%{‘?{
shoul der 372 ea:gagigis aB&ﬂ).rresmndthgscam'eilaaulvéer l&Ml&MdﬁknalacunmxenrexﬁQO
to detent or | | Lluyd I q%ﬂat fhe
same tine, \ﬁéen % %?éﬁ a{rl:eﬂe{% Alild ugglee;)%st posi |on g
relative 10 t Hvung uaifcwar mearndm%h% ﬂ%tlarﬂaaréﬂf@ttmeﬁé‘& 3 Posnd vidistywek

the kickover tpole 1381 axef Ub¥edCl 8t &4 Q%‘-Hetr'a(m.ly Eﬂil*sﬁlh@éli NBANS ¢ fudides
a hetk pl unger 380,. havin %ﬁ‘/ b(9)u2 ded nose 38Qa sli.d in aperture 381,

and which is BO&HE et 1gBFen 33821§0th|l€t éﬁfrf&?‘% PO Lo the
screw 384 engagsill i sarbdeenimsgesl and tinsadaerapearar ovidaehet heain

spring 382 mMES . INS ¢ the side pocket mandrel and are within the
15 vertical channel 80 where they are suspended poised above
the open upper end of the receptacle bore 36.

When the body 302 was lifted to its uppermost posi-
tion relative to the actuator 320, the cam block 370 on
detent spring 360 snapped into its position shown in

20 Figure 8A wherein its upper can shoulder 372 engaged a
corresponding cam shoulder 374 on the actuator 320 to
detent or latch the actuator in its fully actuated posi-
tion.

\~) At the same time, when the body 302 reached its

25 uppermost position relative to the actuator, other means
became effective to positively lock the kickover tool in
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

30 retained in place by a screw 384 engaged in the enlarged
and threaded aperture 381. When the spring 382 moves the
plunger to its innermost position, seen in Figure 8A, the
plunger will extend beyond the flat surface 322 of the
actuator. When the actuator 320 reaches its lowermost

35 position relative to the body 302, a hole 390 in the body
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plunger to its innernost position, seen in Figure 8A, the plunger wll
extend beyond the flat surface 322 of the actuator. When the actuator 320
reaches Tts |owernost 35 position relative to the body 302, a hole 390 in
t he bod {-28- ali gns with the apertuzg~381 of the actuator and t.he

pl unger@) Is forced by spring 382 to enter into hold 390 of the body.

The actbtrator. and body are thus |ocked together and there can be no

rel ative | ongitudinal sliding 5 novenent between themuntil the plunger 380
is retract e@lli)gnsii spltdcedhlr oaphoturgdf8l Tofs them @utpatappenndftehet he

ki ckover t ﬁeé?bf@@ ié‘lfdr@&&:)@# %%if%é"w bo! & nédf Mﬁ ﬁaf '9&&

pl unger 38 ter ki ckover gen mere Into the SI ocket
mandrel 30 %Gf fthe 1Hofivent | Theo a¢teatehe 3nd elndy e@é’ﬁ 3thugg h%vlee@)ut war d

of the ki ckeygeth@Pp! ak@nehé&ies abhy Eerﬁaefeweﬂvéhfoﬁ@ﬂéuaiﬂalbgifa%gof the
wel | tubén 24 wil| gllow The channeg] 80 in the sid 8@00 ket mandr el
I

provi des® r JBAY$BENE hPEtYEeBc Lhem Until ?tpﬁgnGFéa stowhethaetgdce
6A, 9A, ando#OAisbhated rﬂ}m5honev390392 THigposen blitl§| Hap®h odfbegy

S pivotall to th Lev r 392_is,hiase rd retracted

posi tion by*% prﬂgéggﬁver g pt Vot pFﬂf§§5 a5 ud |e§g+9%92 i s

pivotally holet20 WlﬂhZﬂh@rbyektpbunoerfB&QeanGQGfterbeqhdven tbell ower

end of the e 2 n S n C W se
ha¥ Chedd? Ry 289 \gﬂ%r o%%%f pBURELS it d1 b CLREK; Wi

directign the finger 3 nt o Lev S
normal | §0 nelentivt kaceddovwphepmedpans kayema393 gy meve cpubeeb@eotindul y

\QDrE by b?'ﬂﬂeZﬁlcﬁéﬁgﬁeéoah.Oﬁﬁnhhaeh:'amly viidtHdr tiead Ubh&@JcontYheRgt he
I CKover

ko hedS3h WS, Lol RO Sy W LN 155, OB MLRd Bl off e

hol e 390. iIw siheh bide, pdxekébcknamdn'@br provridesnoroemgafyer i thtilke ol e 390
occur. _

15 It is clearly shown in Figures 6A, 9A, and 10A, that
a release lever 392 disposed in slot 393 of body 302 is
pivotally mounted to the body. Lever 392 is biased toward
retracted position by spring 394 wound around pivot
pin 395 by which 1lever 392 is pivotally mounted. A

20 projection or finger 396 is formed on the lower end of the
'lever'392 as shown and when this lever swings in a clock-
wise direction the finger 396 is able to project into
hole 390. Lever 392 is normally held retracted by
spring 394 so that it will not become unduly worn by being QJ

25 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

30 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

35 condition, to a position, seen in Figures 8A-8B, wherein
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‘30" even' t hough the hol e dnd pl unger 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 shoul der 96 of the orienting sleeve. | f ver,
t he kickover tool is lowered slightly, whi e in the actuated 35 cé?égahon
to a'position, seen in Figures 8A-8B, whef -29- lever 392 i Y

| onger confined by the tubing bore, but is able to nove outward into the
enl arged cavity of the side pocket mandrel, that is, into channel 80, the

spring 382 benege§t§9ageg hBa@oﬁﬁéf”80§9§n68”b§0%ﬁ6 taslhecﬁoebunaut51ser
380 into hole 390 and displ ace t | ever 392 a5 it is forcCed glvot In a

count er - c| ock@®PL€ &QWRRVQNP¥£ﬂfﬁ4uk9§ﬂ(ﬁh?ﬂﬁﬁ¥ﬁﬁﬁﬁ@a??ﬁ%?yb%§oﬁ et fade

peri phery of pbekbtchmretholthaﬂﬂewr egneee cfarnelk g0,ungiee @B2ing BBE
hol e 390 mﬁllg%revent relativ {h|(ﬂl tudinﬁ$?nnve t bet en t
a

and actuator ZRd"EhFETCR%ESs ¥ ®%ent F n©3 °r§[ee e’el %\?'Tt}‘gnpgu?ﬁus
secur ey /1 6ckedt, 3Bbeﬂntd«huﬂet3kﬂ arey displaceé thearleever d®Mnves ditodses

to the instruggabeonliglyde Bl voloah gétsgsggggg?gagéagg&b@' afiaEhus

degrees and throug e runni ng ache
carrier. V\henpmerrédekweh tf@etthies beVped thet netrlpbe@w 942 the- kickpyerhe

confining nai goare akhd hFrHQQﬁéee%@ Oioélgepihﬁée@%'s@t iRNEhe! holievene392
wi || engage the.inner wal of .t he tubing wi ||l be canmed inwardly,

20 di spl aci ng¥itd IBERVSPingetatdye; ol%f‘?)’o*é‘i“ﬂ'b?# mﬂ'@?’&mﬁPtnob?W@%‘F
engaged i nohobedydGimhdactiaisor camou:hneeMearsaitaty VBodzlonﬂhé:udmahctu-
nmovement of th (ﬂluiFE%relat e to the od

ﬂ this | ock beco
autarmatical |y 2@ 3 edse ons gstfﬁ %ﬂ% ﬁ?Ckégﬁﬁ FHEreYes %EH&
side 25 pockemawammaﬂsmﬂlnupnpmdthdrdmmhwaﬁdtmpnamkovertheohnS¢wmmBM£

side pocket mMupditlgh GRG BiVAE 2rM ERtbnBtd QitUsi®dthttibily 90 degrees
and through the running tool attached thereto by the tool
15 carrier. ' .

When the kickover tool is lifted so that lever 392
re-enters the confining main bore at the upper end of the
side pocket mandrel, 1lever 392 will .engage the inner
wall 27 of the tubing 24 and will be cammed inwardly,

20 displacing the lock plunger 380 to a position where it no
longer is engaged in hole 390 and, thus, cannot prevent
relative longitudinal movement of the actuator relative to

_ the body. Thus, this lock becomes automatically released
N responsive to 1lifting the kickover tool from the side

25 pocket mandrel.

During withdrawal of the kickover tool from the side
pocket mandrel, the pivot arm must be returned to its
aligned, or Figure 6B, position. Since the 1lock
plunger 380 has already been released or retracted from

30 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
is again in its Figure 6A~6C position, the detent
spring 360 will again be effective to maintain the

35 kickover tool in that position.



al i gned, or Figure 6B, posi tion. Si nce the < | ock plunger 380 has -
al ready. been rel eased or retracted from 30 hole 390, the pivot armw || be
forced:7-=rligned position when its outer end engages the restriction as at

e top of the side pocket nag€6gl. As the kickover tool is again
fure 6A-6C position, the detent spring 360 will again be effective
to maintain the 35 kickover tool in that position. -30- The running tool
346 attached to the outer end of pivot arm 330 rel easably attaches the

i nstrument 38 tOrﬁ@eﬂﬁm&Qgertc_s@pIsB@- athachedni 8 torl Sdfed Nehddessa top
sub 400 haVIQﬂ 402_which.is enlarged as at 404 and threaded as at

a 5 bor
406 for attRt n?rTo3$%er%b$%?aE%ﬁ BFERORTS oF PR oIRStTWReRE 038 ghRytRe0 has
a bore 412 mivkdves eodbhryed as at 414 providing a downwardly facing
i nt ernal annul arshoul - _der e .pur. e wll_ be |.at xpl ai ned. 10
A coll et 420 hav"Fli% 5“88%8‘34%%%\%,{1\,\152% ilgce]%l%}rsgead taosp asfuﬁzﬁdq gh%YJsrb%s%d I n
t he enl a% gdoobher£021%héthhdiss-enkarged, aandti t&d04pprd ¢chatendpdams tat,
downwar dly G6i Ny NhekaabmaReu! €57 vhkb apsPOWha OBl HodiPOoys REGELET in
position wt |nq?he bog b? sone suitablgﬁﬁeans,sugﬁ as‘%ﬁzpfhs, screws, or
the like, sbnghéiOit RagvoélPehar § Rexemdde wbdsbnilsalaniargadhcs at
necessary. 41% pPeWIAihBe aC@dviiwdrISLCEHEThPYifEE ANE1 42fnd Nd LagREuL bt O
sui tabl e bqg affétuées and haV|n§,£Feér tnger end enggged in suitable
recesses, hofes*'BrWeP8esPREPRAED VhlthBScoRFEY. ©3B a8inedeThe collet 420 is
formed Wth a plarebillgtodt20epmvimena bonged224¥hiehch shaonlarged easer na
boss 432 proyi  ng _.an y Ci S 4 i i s dngljped
upwar dl y ang [ ﬁtrm%afirdqu aﬁggggégémm%?dltggf agﬁ%gg%%ulel%)eer@ig@ Wg’ifchﬁllﬂsIE
inclined downgefdily @nd i hhar dipper Thadupwat debuls fdepinwprstioul Bacings is
nore abrupt i fP@Pnk$ EB%uqaﬁﬂmﬂﬁ@rks shown. Collet 420 is secured in
position within the body by some suitable means such as
15 pins, screws, or the like, so that it may be readily and
more economically replaced if necessary. As shown, the
collet is secured by screws 426 threaded into suitable
body apertures and having their inner ends engaged in
suitable recesses, holes, or slots formed in the collet.
20 The collet 420 is formed with a plurality of depen-
dent fingers 430 each having an external boss 432 provid-
ing an upwardly facing shoulder 434 which is inclined
upwardly and inwardly and a downwardly facing shoulder 436 )
which is inclined downwardly and inwardly. The upwardly -,
25 facing shoulder 434 is more abrupt than is the downwardly
facing shoulder 436 for a purpose to be described. The
collet fingers releasably engage the instrument 38 as

shown. The instrument is provided with an upper end
member 440 having an upwardly opening .blind bore 442
30 having in internal annular ridge or flange 444 constitut-
ing what is commonly termed an "internal fishing neck".
This fishing neck provides an upwardly facing shoulder 446
which is inclined downwardly and inwardly and a downwardly
facing shoulder 448 which is inclined upwardly and inward-
35 1ly as shown. The downwardly facing shoulder 448 is more
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faci ng shoul der 436 for a purpose to be described. The collet fingeps

rel easably engage the instrunent 38 as shown. The instrunent is
provided with an upper end nenber 440 having an upwardly opening {1 .
bore 442 30 having in internal annul ar ~3dge or flange 444 constit LNQ

what is commonly termed an "internal fishing neck”. This fishing neck -~

provi des an upwardly facing shoul der 446 which is inclined downwardly and
inwardly and a downwardly facing shoul der 448 which is inclined upwardly
and i nward- 38bruptasthkapwis the dubwARdLM| facidichgskewlderr4468 | Shwsre

(31 abrupt t g icoifie: UpLRGELY hag e HAHAIein¢dOengThifent NGieh! kble

fingers may be noved _into_engagenent with the internal "fishing neck_of the
i nstrunment wi tRtESHAIh FLhdIG MGicke afhdhe Hastrageteyith Fosewhade Less 5
Body 410 of fidite RHan Rhat @quiired ft& EGeny i external

dde
downwar dl y facin S | der. 44 whi ch | S _engageable wiih t, upper
end of \Lhe nstrurr%ﬁ’tdy3 q‘tlbo Pifmi FtheP'd%\‘chﬁr dé?ﬁ)ger%]t éﬂrﬂ{eﬁ% c'f”d‘lqﬁ?’et an
rel ative therextteernal0 downwbrdloek tfeeicwl | etshaulghkers 4digageddhiich t hds
i nstrunment an he o] r a SR{LNO; i ] |
now be expl ai %él ..g%’ﬁgg.%(r%ﬁg‘oﬁ%oﬁkg‘égi s%g%e?kvm ?h}en i e%ﬁ%g??ogo
346. The cddMidl theygdowrwprd seevemenbdofodhe solled walatdve thege-
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I nt er nedi ate its _ends. The uggir enqd of the control, rod is rounded as
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corner of the pivotA acpn&rodhoved #5Q0iis sddispgpse@4 within the pulling

tool 346. The control rod comprises a rod body 452

15 having a large external upper flange 454 and a smaller

lower external flange 456 intermediate its ends. The -

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

protrudes through bore 402 of the upper sub 400 and

through bore 460 of the carrier 335 attached to the pivot

20 arm 330 of the kickover tool. The upper end 458 of

. control rod 450 which protrudes from bore 460 of the

carrier is engageable with cam surface 462 formed on the

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

W is disposed in bore 412 of the pulling tool housing 410

25 and surrounds control rod 450 between its upper and lower

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

not supported on lower flange 456 but is supported by the

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

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

30 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

provide a knob or expander 470 whose upper and lower edges

35 or corners are 'preferably chamfered as shown. The
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I s disposed in bore 412 of the pulling tool housing 410 25 and surrounds :
control ~(od 450 between its upper and | ower flanges 454 and 456. The | ower
end qt i spring 414 is not supportedsgn |lower flange 456 but is supported
by the\Uppler end of the collet 420 while its upper end is engaged with the
| oner stde of the control rod upper flange 454 to 30 apply an upward force
to the control rod to maintain its rounded upper end 458 in engagenent with
the cam suknobawo4$a emautteepbugh aombel dﬂ@d@ie.&qvetwé@ml thdheokever end

of the contr 0 vi de nob_o ander 470 whose
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the tool carrier, pulling tool, and instrument remain in
15 their vertical position, the cam surface 462 of the pivot
arm will force the control rod 450 of the pulling tool to
its lowermost position, seen in Figure 8B. In the Fig-
ure 8B position, the knob on the lower end of control
rod 450 can no longer support the lower ends of the collet
20 fingers against inward movement. In this case, the collet
can be disengaged from the instrument by merely 1lifting
kickover tool provided the instrument is held in the
receptacle. | ,
In installing the instrument in the side pocket man- o
25 drel, the kickover tool is prepared as seen in Fig-
ures 6A-6C. In preparation, the kickover tool is actuated
to swing the pivot arm outward, the carrier is swung down-
ward (clockwise) to its pendent position to move the
control rod to its releasing position, the upper end of
the instrument is telescoped over the lower end of the
collet to attach the instrument to the running tool, the
release lever 450 is depressed to unlock the actuator from
the body, and then the kickover tool is operated to its

running position, as seen in Figures 6A-6C, to permit the

30

35
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can be di sengaged fromthe instrument by nerely lifting kickover tool
provided the instrunent is held in the receptacle. In installing the -,
instrunment in the side pocket man- 25 drel, the kickover tool is pr epat

as seen in'Fig- ures 6A-6C. In preparati-®3~the kickover tool is actuaf

to swing the pivot armoutward, the carrier is swng down- ward (cl ockw se)
to its pendent position to nove the control rod to its rel easing position,
t he upper end of the instrunent is tel escoped over the | ower end of the
collet to attcatadle tofkt4Sthelin nye WP undRhEheodias IRf SRENRE 464/ 0 450

i's depressed d 1Y ORdek 1Ry G5d4 i [ rafad heedirbny arstiimy e ddotenier
tool is operated to its runni rlgqigosition, as seen in Figures 6A-6C, to

permt the 39went twm the) jiigjo Y10 nove up under the bias of spring
464 to collet |ocking Roskbiver, Hduls arduialsyrumenitngardcathsthed rmentato

t he kicekover tool. The kickover too [ r ty ar S gk
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ki ckover t ool of aghesnbull ierdfidiat €686 POFE thO ke dpi t5 PEbNEhISAra¢éptadbe
have spac ot 457 in

i ded_b th d t | it ¢ |
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bi as of sprin d *causes t'he o nove toits fu .
provided by slot 457 in the body, to allow it to unwind a

little as its inner end moves about pin 352a until it

15 comes to bear against the actuator. Spring 354, which is

stronger than spring 356 now applies an inward bias to

orienting key 350 which overcomes the outward bias of

spring 356 and causes the key 350 to move to its fully

retracted position, seen in Figures 8A and 1lA. This is

20 substantially the same procedure taught in U.S. Patent

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

The instrument is now within channel 80 and in align-

W ment with the receptacle bore and can be lowered

‘25 thereinto. The collet is unlocked, but still supporting

the instrument. The kickover tool is 1lowered. The

instrument is forced into the receptacle core 36. Elec-

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

ment engages in the receptacle bore lock recess 50 to hold

30 the instrument in place. The kickover tool is lifted to

withdraw the collet from the instrument and is withdrawn

from the well. After removal of the kickover tool and

tool string from the well, the electrical power may be

turned on and electrical .energy transmitted through

35 wire 43 to instrument 38 downhole. Instrument 38 will



retracted position, seen in Figures 8A and 11A. This i's 20 substantially
the s procedure taught in U S. Patent 4,442,893 to Foust, which is

i ncor jat:ed herein for all purposes by reference thereto. The_instrunent
IS no it n channel 80 and in ali gn--3mnt with the receptacle bore and
can be lowered 25 thereinto. The collet is unlocked, but still supporting
the instrunent. The kickover tool is |[|owered. The instrunment is
forced into the receptacle core 36. Elec- trical contact is nade. The snhap
ring 46 on utfiel:iizestthisrrﬁaﬂtecetngtaﬁls Enerby ra;tdapwéd,ﬂ-e tesrondckor ddwss 50
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43 to instrunent 38 downhol e. | nst rument 34- ytilize_this
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el ectrical na s which are then transrritted through wire 43 to 5 surface
equi pnent 5%" *the surface for processing and subsequent display, readout,
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appr eci abl Yey{d OgLLpe ggrt'ﬂaus boks 1R98S IR, thabiaesiglRipackiingpagirel 10
such as the nmandre 5 I cate In s evi at ed bore. I's further
possi bl ¥0 t heuch hasy éfé@ptla%m@r%br%o ®f mayc W%h@l‘?%?e%}nbesq%a@%\dl%e‘i he

upper side ydrd he faNggekurthbl ﬁagstim@l ftﬁ'xlaQ:mt‘hé %‘edétﬂ:éﬁl@qy@fet@ﬂ to
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there in theakdekDbyer Itoqhayinbe dlfflcult for the kickover tool to
"aim" +the instrument into the receptacle bore since
15 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
20 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
plug 504 as shown. The cross bore 500 is reduced as a O/
25 506, providing an upwardly facing shoulder 508. A
plunger 510 having a flange or head 512 at its upper end
is slidably disposed in bore 500 with its lower reduced
diameter portion disposed in reduced bore 506. When the
plunger 510 has its flange 512 engaged against upwardly
30 facing shoulder 508, the reduced end of the plunger will
protrude slightly from the pivot arm, as seen in Figure 6B
and 10B. A coil spring 520 is disposed in bore 500 and
has its upper end supported against the inner end of
screw 504 while its lower end bears against the head 512
35 of the plunger. Thus, the spring 520 constantly applies a



the running tool. If the kickover tool 30 is to be used in deviated wells,
it is highly desirable that neans, be provided to 20 prevent such saggi ng
of the instrument. Such nmeans may include the follow ng means whi ch s |
now be descri bed. The pivot arm as showa3sa Figure 8B is provided 'a
cross bore 500 which is threaded as at 502 to receive a plug 504 as“shdwn.
The cross bore 500 is reduced as a 25 506, providing an upwardly
facing shoul der 508. A plunger 510 having a flange or head 512 at its
upper end is Eprdablte dipdyeges 590botendddgwi to iextendwerit cascefiadi anst er
portion dlspo§ggsigléeduced bore 506. Wien the plunger 510 has its flange
512 engaged agai nst_upwar dl faci ng, shoul der 508, the reduced end_ of
the plunger will pPbeRgRE %f@gh??ys??ﬁniﬂhﬁiﬁPVGtSﬁrn%sa§P§§%ﬁ inverdlye 6B
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pocket mandr elPhehmprdinge 5129 ashould be suff1c1ently powerful to cause
this action even if the side pocket mandrel should be in a
15 horizontal position with the receptacle bore 36 on its
upper side. The screw 504 may be used to adjust the
loading of spring 520 as desired.
As was mentioned earlier, instrument 38 can be any
suitable instrument for monitoring the desired parameter
20 in the well, It is 1likely that such instrument will
monitor both pressure and temperature especially since the
pressure sensor will need to be temperature compensated,
temperature data can be obtained with little added ex-
K_/ pense. Some such instruments are very accurate, very
25 sophisticated, and very costly. They'may represent a cost
of tens of thousands of dollars. The running tool 346 is
designed to install the delicate instrument in the side
pocket mandrel gently to avoid damage thereto.
It may be desirable to provide means on the kickover
30 tool for catching the instrument should it.accidentally
fall free of the running tool. Such means is shown in the
drawing and will now be described.
Catcher means 550 is shown depending from
actuator 320 in Figures 6B, 6C, 8B, and 10B. It includes
35 rod means 552 and container means 554 attached to the



15 horizontal position with the receptacle bore 36 on its’upper side. -
The screw,504 may be used to adjust the |oading of spring 520 as desired.
ned earlier, instrument 38 can be any suitable instrunent for
desired paraneter 20 iRn3ghe well. It is likely that

such instr nt will nonitor both pressure and tenperature especially since
the pressure sensor will need to be tenperature conpensated, tenperature
data can be obtained with little added ex- pense. Some such instrunents
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e 560 cont i.,ner. 554 and U
sui t abl e neans sﬁéﬁ ggEmé Yt PSeL RLACS5he sORANT HEPERL | v
| ong to pl aewvdt b€ opsBhadippeer 554 a spaced distance below the lower end

of the longest instrument when the instrument is carried

15 by the kickover tool. Thus the catcher means will not
interfere with the normal operation of the kickover tool
or with the process of installing the instrument in or
removing it from the offset receptacle bore 36 of a side
pocket mandrel.

20 The container 554 is provided with a bore 564 which
is flared at its upper end as at 566 to guide the lower
end portion of the instrument thereinto. The bore 564 is
reduced in diameter as at 568 to provide ‘an upwardly
-facing inclined annular no-go shoulder 570 for limiting </

25 telescoping movement of the instrument into bore 564. The
diameter of bore 564 approximates that of receptacle
bore 36 of the side pocket mandrel 30 and will thus
support the instrument in an upright aligned position and
when the kickover tool is lifted through the well tub-

30 ing 24, the instrument will be lifted with it. Thus, the
very costly instrument which otherwise may have been lost
or, at least, severely damaged by dropping free in the
well, may be retrieved from the well with ease and without
making an extra trip into the well with a retrieving tool.
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end of "contai ner 554 a spaced di stance bel ow the | ower end of the |ongest

I'nstrunent when the instrunment is carried 15 by the kickover tool. Thus
the catcher neans will not interfere with the normal operation of the

ki ckover tool or with the process of installing the instrunent in a
renoving it fromthe offset receptacle bore 36 of a side pocket mande€V. 20

The container 554 is provided with a bore 564 which is flared at its upper
end as at 566 to guide the |ower end portion of the instrunent thereinto.
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shoul der 436 on the col
downward movement of the collet is arrested._ Further

15 1lowering of the pulling tool causes the control rod 450 to
be further lowered while compressing spring 464. The knob

470 on the lower end of control rod 450 will be moved to a
lower position allowing the collet fingers to be cammed
inwardly so that their bosses 432 can move downward past

20 internal flange 444 of the instrument. Upon passing this
internal flance, the collet fingers will spring back to
their normal position, and at the same time, the spring

464 will expand and move the collet downward relative to

N\ the control rod to a position where the knob 470 thereon
25 will support the collet fingers against inward movement to
their releasing position. The pulling tool is now fully
locked to the instrument and lifting the kickover tool
will 1lift the instrument from its place in the side pocket
mandrel. Of course, should the instrument be fouled in

30 the receptacle bore 36, an upward pull on the pulling tool
of sufficient force will shear the pin holding flange 456

in position on control rod 450 and allow the flange 456 to
move downward until it comes to rest upon knob 470. The
collet now is supported solely by flange 456 which in turn

35 is supported by knob 470. In this position, the collet



430 engage upwardly facing shoul der 446 in the instrunment, downward i
novenment of the collet is arrested. Further 15 lowering of the pulling
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tool c es the control rod 450 to be further |owéred while conpressing
sprinqgggﬁ The knob 470 on the |ower qad of control rod 450 will be noved
to a |l r'position allowing the collet fingers to be canmed inwardly so
that their bosses 432 can nove downward past 20 internal. flange 444 of the
i nstrument. Upon passing this internal flange, the collet fingers wll
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15 320 and is straight except for a reiatively small crook or
convolution 594, The extreme upper end of the slot may
preferably be in line with the straight portion thereof,
as shown.
When it becomes desirable to relieve the 1load of
20 spring 360, as when it is desired to work on the kickover
tool without the detent being a hindrance, the stop block
364 is 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 W
25 upper end must move inwardly a little for a short distance
as the upper pin 590 follows the crooked portion of the
slot. As the upper pin 590 passes this crooked portion of
the slot, the stop block will move readily toward the
lower end of the slot as the spring 360 unwinds to relieve
30 its load.
To reload spring 360 and restore the detent to
operating condition, stop block 364 must be lifted. To do
this, the blade of a screwdriver is placed beneath it and
the point of the screwdriver then engaged in the notch 596
35 formed in actuator 320 slightly below window 366, after



in'suitable apertures in‘the stop block and having their projecting ends
ehgaged in a pair of slots 592 each fornmed in an opposite wall of |arger
slot 358. Slot 592, as seen i'n Figures_8A and 10A, runs longitudin
the actuator 15 320 and is straight™ ex ept for a relatively smal|
convol ution 594. The extrene upper end of the slot may preferably Be-1.N
line wwth the straight portion theregof, as shown. Wen it nmes deS|rabIe
to relieve the Ioa?(f?’d? h Jbhe (F¢ TRMERE e s uiFT t£9 sprd%s??‘%dlfgtvﬁ’?( $HoPhe
Ki cklove][ tool}I \é\/l tfm&%lt Bﬁ: chict = N p ot rgaslmtlflidtdr@ém if hﬂ’xét@pad_@iﬁ@ﬁ 3§|§ is
merely forced downwar cing, . bl ade a I e slo

358 above the stop ¥ o &3’%%?%?}%%%%%&@? dﬂg%\ssiﬁ%ni\d%% Y%)jcg %v@ é
downward, its 25 uplpelre-elmadmdstamﬂ)vasittvarubgea pint32e0 fof whehstopdi st ance
as.the upper pin r j f e; sl he per
pi n 590 pg';ssses thlstgp%égcég%p ?ﬁ%n&g &) ?zpc"?hsc'aﬂs]tlol§ g{loc%?w&fltﬂg
readi l_toward thebl@i?\brwblﬂd gnap hintg ott%wmthréatpmq r@o%glmw n@Bet boad

relieve 30 its |oagg 5' {ﬁ%Q?@bsﬁiiiﬂhéﬁxkéﬁﬁi£ﬁ§t§%@ tEoERt ERL 1 £8
operating condition, nmust be fted 0 do this, the blade

of a screwdriver |%P®$%CE%§bEH@&thS??"%hd §ircoothe %ﬁ°?h€1§EFeﬁﬂP|W%Yethen
engaged in the not&owddér $SonDy NByY mneﬁ@ém:mg)rtﬁaolséa ghprbeh@v\ewndow
366, after - 39- mhlcf?th scremdrl% gﬂfsed tngi% s % &Re stop
block to i1% upper posi TRONTRERFCRI ¢ H 289 ang% b? -
lifted, the springirsééntidoh @eemmmpﬂamataeyI@nﬂpdammdvaslohe cpprgepi in590

Of (Lhe stop 5 . siadh kndBss ondlie SLOONCH 8011 O0oaREN LD bBCoBLEL, 1 e

bl sck will snap i nt I ng” posi sprin Will
mai ntain the stop ®owkll nastseup@iam @mtulsnotsdn@myl;ustnee.tmnbep bl ock

can nove made within the scope of the appended claims without

15 departing from the true spirit of the invention.
Attention is drawn to our co-pending United
Kingdom Patent Applications No. 8606098 (Serial No.
2170246) and No. 8521339 (Serial No. 2164684). The
present U.K. Patent Application and U.K. Patent
20 Application No. 8606098 were divided out of U.K.
Patent Application No. 8521339.



downward only by overcomi ng the | oad of spring 360. 10
foregoi ng description and drawi ngs of the invention are explanatory only

The

and vari gus changes in sizes, shapes, materials, and arrangenents of parts,

as wel | £28&
t he appere
i nvent i ©#”

certain details of construction,
d clains without 15

Applications No. 8606098 (Serial No. 2170246) and No. 8521339 .(Seri al
2164684). The present U K Patent Apptixpgs on and U K Patent 20

Applicati on

8521339.

free end, said.

No. 8606098 were divjde ut_ of U K. Patent . | ication No.
+ 40- CLAfBTERRLNG éo%\ r affi ng°S oB’IltBora ui(éé{%lgyﬁra ‘f(?%}d)ver
tool, said kickoweidt &dlckieweimgtaopi ‘aEviargn @i thivottamrsurviice forean

t hereon, said pi

may be made within the.scope of
~fleparting fromthe true spirit of the
Attention is drawn to our co-pending United Kingdom Pat ent

%‘%Ef;één Q@H’n@ﬁ t r ri gsla'E?g?ﬁ,& Vé)hﬁll h&vgﬂﬁnt%fn its

runni ng tool  conprising: _a tubula

ousing _ -
havi ng means on ¢axrigpeneams pbyokeiiymewrted amjits o%Ie%aﬁrP¢er5¢1¥gms~of
sai d kiggover toplnniddultdiolCotbmbr IBEAS: ON aSat b IRH| Roulkang NEawigyi T Ng

a plurality of dependent collet fingers each havi an external_ 10
boss provi di ng aMe¥E ePRallthHvBPREYy £3 ir‘% ?j&l?m dyi 904

correspondi ng. igderiet flevnwaicd ysdiaki kicktvet deoodf; dulmilax oodlleti d

ShdbF Hagaiids

posi 1 ons: _an el GRS o CBpcraich, AR RELRPE Py SToy AMY « "SLAPRLERY

housi ng and sai dof ulependeot! ewoligdnst tngeirei egchohayiag langexternal |y
rel ativgy theretg,bet g?%%iﬁgpgtﬁdeki?%ﬁaPO%Wa%iy L HRPesnsRtiget said

operator rod being pr ough said tqQol cafrier of _said kickover

ecta

tool and being efd@ageppie with a corresponding internal downwardly

15

20

25

30

facing shoulder of a well tool, said collet fingers
being movable between expanded and retracted
positions; an elongate opefatbr rod mounted through
said tubular housing and said tubular collet means
and being movable longitudinally relative thereto
between upper and lower positions, the upper end of
said operator rod being projectable through said tool
carrier of said kickover tool and being engageabie
with said cam surface of said pivot arm; expander
means on said operator rod for holding the fingers of
said collet means expanded when said operator rod is
in one of its upper and lower positions and releasing
said fingers for movement to retracted well tool
releasing position when said operator rod is in the
other of its upper and lower positions; and means for
biasing said operator rod toward said one of its
upper and lower positions.

The running tool of claim 1, wherein said

'housing is formed with a downwardly facing shoulder

in its bore and said tubular collet means has its
upper end engaged therewith, and said collet means is
held in place in said housing by releasable means.
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26- « Wth said tam surface of said pivot arm expander neans on said
operator rod for holding the fingers of said collet nmeans expanded when
said operator rod is in one ‘of its upper and | ower positions and rel ges+Qg
said fingers for novenent to retracted well tool 25 rel easi ngf
position when said operator rod is in the other of its upper and | dfe
positions; and neans for biasing said operator rod toward said one of Its
upper and | ower positions. 2. The running tool of claiml,
wherein said 30 fﬁsi%ﬁfﬁn or ped1vi bz adawmner,dl wHeawng shod der
inits bore and said tubular collet, neans has its uEpei enﬁ en&aged
therewi th, and saitP¥eAsaR1eefSRCHWLEIE| 984ND| 4 BY safBShouRThg IKFFEY

rel easabl e nmeans. thre#ded 3into a latégalr dpertgret dal thef wadllaiof Zaid
wherein said releasable secyring ;means, i s .at | east.one screw ihr, ed. into
a lateral aperture®f4F1HE RBHIq§%¥ﬁﬁd1ﬁ8u§QﬁfﬁuﬁP%a9Fﬁ§eF§%n nﬁ%&%b%ﬁ
proj e_gu,{ruﬁi nto a Pecess in s&bdssolletsaneshmsl | et neans. 4. The
runningttool pf cl ai m Sy, wnglgh ingakBodERS d1UiaPIAS Wite:SE H! OPE] Hhing OC
is a coil sprihg nnuntedlln sal ousing with 1ts l'ower end resting on the
upper end of said for| diasine @edidy operedoyppspdiois 2 ePHlerEARI with

a downwardly faci r&ﬂo@x‘i‘é’%& def 98id NRoRPLhGI RLth Oflts Slower end ArésiitdOor 0Ol
substantially as herel nbefore descri beéj gmoﬁlereference éowg ggsshown in

s

t he acconmpanyi ng dER®i #RReTr end of sai t means an upper
10 end engaged with a downwardly facing shoulder on the
k/ ope;'ator rod.

5 A running tool substantially as hereinbefore
described with reference to and as shown in the
accompanying drawings,
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