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2119834 KI CKOVER TOOL 5 This invention relates to well -tools and nore.
ticularly to kickover tools for |anding and retrieving valves or other
ﬁqﬁﬁrol devices from a. side pocket mandrel. 10 Ki ckover tools are
mg i known apparatus for landing and retrieving well -control devices, such
al ves, from side pocket nmandrels. The forerunner of the rmde@lligl%gg
tool is probably that shown in U S. Patent Specification No. 15
34L-in which for the first tinme a kickover tool Mag,operated by engaging &
key with a shoulder in thé el | and pulling.up oh"a wireline to shift a
tool carrier to kicked-over position. Present day kickover tools are
exenplified by 20 U. S. PBRIGROVBBe@ODIcati on No. 3 837 398, 3 876 001
and 29 870 (Reissue). In U S. Patent Specification No. 3 837 398 the tool
carrier is latched in the kickover position until a shear pin is sheared
permtting a sleeve to nove and - 2 -release the latch. In U S. Patent
Specification No. 3 876 001 a pair of opposing shoul ders hold the tool
carrier in aligned position until a shifting plunger is caused to nove

This invention relates to well tools and more
pafticulafly to kickover tobls for landing and
retrieving valves'or other control devices from a side
pocket mandrel.

10 Kickover tools are well known apparatus for
landing and retrieving well control devices, such as
valves, from side pocket mand}els.

The forerunner of tﬁe modern kickover to&l is
probably that shown in U.S. Patent Specification No.

15 '. 2 948 341 in which for the first time a kickover tool
was operated by engaging a key with a shoulder in the
well and pulling up on a wireline to shift a tool
carrier to kicked-over position.

Present day kickover tools are exemplified by

20 U.S. Patent Specificatioh No. 3 837 398, 3 876 001 and
29 870 (Reissue). .

In U.S. Patent Specification No. 3 837 398 the
tool carrier is latched in the kickover position until

a shear pin is sheared permitting a sleeve to move and



‘relati,ve .to the hou5|ng by a key carried by the plunger engagi ng

the §ﬁou|der in the well. After the opposed. shoul ders have di sengaged the.|
tool “carrier-may be rotated to kicked-over position where it is releasably -

latched in this position. 10 - In U S Patent Specification No. Re -
29 870 opposed shoul ders prevent nbvenent of the tool carrier to

ki cked-over position until the kew @arying plunger di sengages the
shoujders on rel ative novenent of.the housing and pl unger. The t ool
carrrer is noved feleldse the Kiatdodd- over position by a'spring which tends to
hold the tool carrier in the kicked-over position. According to the present
invention there is prdin db®.a Batelndy dipecddii cadriom flong 3 &76el0digat pair
housing, a tool carrier pivoted to said housi ng, an 20 act uat or

reci procabl y rmumfecpsmaeams/ewlsieﬁr@ hols e £oodc sesr lesy inealigsedhl v

mounted - rel ative to sai'd housj.n ssocigted with said aCtuator, said
key when arrest e®9s ]efg? e@ﬁ Pjﬂ’\?@‘nﬁ?eﬁ@r"ﬂﬁeget tRe BOVEL d

housi ng d act uat

fotation bf the rela tsi°°e“séq5meoa g 4 A &sg?%gosq%ﬁ“s'”gsif‘ﬁ
~agtuator key hawpga{%ﬁl F&# %Ig% to'?.{l%e'lg ilglo %ﬂ_g s%%%(} s:lh%e

malls proj ecting he exterior of sal housi*ng, “said Tocat or

lkﬁé bei ng urged. orbposed éhddﬁiéjﬂsb’ ﬂvé%&%&%é@ éﬂé o1l |ce£.turg;_.ag,%,y_

. be rotated to klcked—over p031tlon where 1t is
'releasably latched in this position.
.10.. - : In U.S. Patent Speclflcatlon Nor Re .29 870
- ;opposed shoulders prevent movement of the tool carrrer.
to. klcked-over pos1tion untll the key carryxng plunger'
;r“_ S - -'disengages the shoulders on relatlve movement of the
o | hou31ng and plunger, -Theptool carr;er is moved to
15 kickedeovertposition by'a_séring.which.tends-to'hold'
| - the tool carrier_in thehklckedeover.position. |
Aceording to the_present inventlon.thereﬂis
provided'a kickover tool comprising) an elongated
housing, a toolioarrier pivoted to said housing, an
ST - 20 , .actuator'reoiprooably mounted relative to said
| housing;_a locator key recxprocably mounted relatlve
L to said housrng and assoc1ated with sald actuator, -
said key when arrested 1n movement effectrng relatlve
movement between sald hou31ng and actuator upon

25 continued movement of sa1d housing and rotatlon of the



s, boss,
-boss

~pirvotal ly carried by sald boss and rel easabl e means holding sajd lug in .
pen- al i gned position in which sald |l ug-projects beyond one side wal [ of

said lug when rel eased being not substantially w der than 10

and free to nove into alignment therewi th. The invention wll be

ot i bed now by vay of exanple .only with particul ar reference to the

acconpanying drawi ngs.. In -the dramﬁngs Figure 1 is a sectional view
t hrough a segnent of 15 a weBl=casing with a tubing and side pockeLJ

‘mandrel therein,show ng the_ kickover tool of this invention in elevation;
"Figure 2 is as§F€mF88;tF§rFﬁeélE?akiéheénﬁvﬁérpp§lth°nioseléect|on of a-
portion of the

ove gure 1 with the too

carrier shown? FEuﬁ 8EeEegngVbB§|?|6ﬂn9FF56%eaé1¥seaten€mps.ﬂvsar to 5|gur$
e reminder o

Che tool o 5 nad%hg°BpabEh kPqd 93?‘% BEodagF f‘B&a?ugY’@%éithr%rW%n of

- f- U i g supobel Lova! Kokl PEakaCTRELKEVSUH IO HEELYC

nmul e- shoe mhlc provi des

orlen on (0]

for the key igupRapaeyl of salddhousinE'99r5e§11§eﬁtvh§¥hsn §ef&§on along

the |lines

10

15

20"

25

5-5 of. Figure 2, an
plvotally carried by sald boss, and releasable means

holdlng sazd lug in non—allgned pos1tion in which sald
lug pro:eots beyond one szde wall of sa1d boss, said
lug when released belng not substantlally wider than
sa1d boss and free to move into alignment therethh

The inventlon w111 be descrlbed now by way of
example only w1th partlcular reference to the
accompanylng draw1ngs.' In the draw1ngs.

Flgure l is a sectlonal view through a segment of
a well ca31ng w1th a tublng and s1de pocket mandrel
thereln show1ng the klckover tool of thls 1nventlon in
elevation,'

Figure 2 is a view partlf_in.elevation and partly
in. éross-section of a portion of the.kickover tool
‘'shown in Figure 1 w1th the . tool carr1er shown 1n
kicked-over positlon, ) o

Flgure 3-1s a view similar to Figufe;Z showing
the tool carrier in a pos1tion in allgnment with the - -
remainder of the tool; |

Flgure 4 is an elevational view of a poftiOn of



'Flgure 6 is a, view in section along the lines 6-6 of Flgure 3. Referring .
firgi~to Flgure 1, a section .of a 10 casing 10 within a petrol eum wel §*
i s shown to have suspended therein.a well tubing 11. The tubing includes a,
si de pocket mandrel indicated generally at 12. The mandrel 12 includes a
conventional mul eshoe 13, a bélly 14, and a val ve pocket 15 which are 15
conventional in form. Shown wthin Ehe si de pocket mandrel is the kickover
took; of this invention in the kicked=over p05|t|on that is, with the main

housTg 16 of {neyLophcichyBk i BOREN 1YkDe ABEGOLR | 160KEY: | Ry 4RATO o

20. with the carrrer over ifon in

which it eXtendSsﬁbQEHgtEﬁebﬁhi¥-§ﬂo?yaﬁ§cﬁ'ﬁk@V?&eéoferC@fiéﬁﬁaél n

conventional |atc own schemati cal a conventional valve 19,

“al so. shown scheggt kgal chkBGéBgtbaﬂ aﬂaoapeetsﬁtféﬁ e\i@erﬁe Sin the latch
mechani sm 18 wi || engage the latch fl.ange 21 - latching the valve 19
‘in pocket 15'to @gaﬁtbmthe ki ckover:- tool to be. released fromthe latch 18
;in‘the conventional ‘manner and ‘W't hdrawn from the hol e. Alternatively, the:
ki ckover 5t ool . coul d caigyre 51is a vieﬁrmavsegtsuh akohg theelihesd5hy
_Lhose skilled in the art, and. ‘engage the latch 18 to retrieve the | at ch
”and gas lift valoé ?ngnraha,vahde pocket all as will .

:i : | | - Figure 6 is a view in section along the lines 6-6
_of‘Figu#e_3.::_t | | | |
Referring fifst_te Figure 1, a section of a
10 _"caSihgllo within. a peﬁrole@m'well_is shown to have
| __suépeneed.thereih.a Weli.tﬁbingill. .Thezﬁubing
includes.a_giae pccketthandrel indicatedugenerally“at
IZ.J_The-mand;eliizgineiudes—a'convengional-muleshoe |
13, a belijfl&,xéﬁd a valve_pocket.is-which are . B
15 conventional in form. 't .. | |
Shown w1th1n the 51de pocket mandrel is the
kickover tool Qf this invention in the kzcked-over
Qesition, that ié,_with_the main housing 16 of the
tool in.aiignment.with,the bore through the tubing and
o 200 Qith the tool garrie;;l?_latched'in.the kick-over
| | _pﬁsitibn in whiéh_it.exteﬁdshihto the belly 14. The
'. kickoﬁe: tool-car:ies a conventional latch shown t
schematically at 18 and a conventional valve 19, also. =

shown.schématiCally, being run into pocket 15 where

25 the latch mechanism 18 will engage the latch flenge 21



understood by those skllled in the art. Referring now particularly to
PAgures 2 and 3, 10 the housing 16 is elongate and is preferably

uQul ar in form The housing is suspended-at its upper end from-an upper
22 which nay be connected-to a conventional' wireline or to a purpdown
~gConotive.or any desired neans for running and pulling the kickover 15
tool. The housing includes at its |ower end a short section 23 welded _ .
thereto which supports the tool =c&=er 17 on a pivot 24. As seen besrshh
Figure 2 and Figure 5, the housing section 23 has a vertical slot 25 .
‘t herein. Thelplt#‘-@tlnﬁl +he4 vedxeeddednt posket 15 toypermdsl tbeot and the
upper section of: the tool carrier 17 is _nounted on_the pivot 24 fo

“Swi ngi ng * no*éﬁﬁﬁwaﬁ1ﬁﬂqﬁ ttRe be| seleas6é: hEoR the 56§Fblé§sl§h6hﬁ |n

Figures 2 and 3 The downwar dl ci ng surf 6.0 n t he housing -
“section 23 nanQ&Fﬁii%&%&tEB"P8r|l §&Pﬁ§ EWSEF 1fne tool carrier
in adrectio f I.C r | _ gl igned position,

as shown in 5%f@@ﬁéa€f@@#¥ éﬁ &ﬂ%ko@%? tﬁ%i %afkii%g surface 27 .on

' the tgol carrl:%rtr%wfa@ Yl fsoris%ae% 36k wée wia9daiiphi n the -
0] t

- housing 16 for noving the tool carrier fromi |gn to i'ts ki cked-over.

- position. - As¢HaoWEd na'ﬁdglérn%a@e e 1atd& 28! 8! %t%&e%s R 1%@15&‘19
surface 28a to mate wt o :
' - and gas 11ft valve from the ‘valve pocket, all as will T
be understood by those skxlled in: the art.
' Referrlng now part1cu1arly to Frgures 2 and 3,
10  the housing 16 1S:elongate:and'is preferably tubular _
in fdrmr-'The housing'is”suspended3at-its3upper.end -
froﬁ aﬁfupper‘sub_ZZ'which may be_connected to a
. conventional wirelinejor'to.a pumpdowﬁ iocOmotive or
any desired means for'runnihg'and_pullingﬁthe_kickover
15. ~ tool. The housing inclddes'et-its lower end a short
sect1on 23 welded thereto whlch supports the tool
carrier 17 on a pivot 24. As Seen best in F1gure 2
and Figure 5, the housing section 23 has a vertical
slot 25 therein. The pivot pin 24 tréverses this
20”. '_ vertical slot énd the upper seotion of the tool
carrier 17 is mounted on the pivot 24 for swinging '_ ﬂ_' .
. movemeht-within the s;ot.zs between the positions | |

shown in Figures 2 and 3. - -



the bore wal | on. the. housing 16 and an opposing flat surface 28b. At th
lower end of the actuator 28 the portion.of the actuator which extends
the“slot. 25 within housing section 23 is also cut away. on its 15
“opposing sides 28c and 28d to permdt-the |ower end of the actuator. to fit
within the housing slot 25 and to reci procate therein (Figure 5). - The

| oner nrost end of the actuator 28 nmmy bear against the upwardly facing
surface 27 6n the tool cartier and when the actuator 28 20 = is held
agaitfst. novenent and:the housing is noved upwardly relative to the
~actuator, this relatiye novepent_results | the gool carrjier 17 being moved
~to kicked-over pdEQQI%#V%&PE ?ﬁl?$gﬁ?5 e 20 RR ERDERORRAERSf t he
actuator an sewwich y2RxtEydacy 44 angetd9 ts Dimytdedxﬁ@in@um¢®636nﬂhlCh

]fg{gagggfsrh Cﬁ%€3{§5i cé&?i@?'fmt¥od§§§é£ g”k:bﬁ PEQYkggﬂg 2

, ool “carrrer~in- el ned-or
‘posi tion relenércpesitien hoosing. aligned HesbhionbnashehéunntnlIustrated

Slrtacss shBIAHEN"Y, By Uhile1A] £ oLa:LQ EEcong 18- 2REDRN0R P ALE
“the housing ti®e pecltcarpper thd the plunger has opposed flats 34 and 35.
At its | over Sectmnaébea@byngerlal Eechgeoaabﬁycﬂahﬁteecma1§6the -7 -
::(F|gure 3) be'S¥i£§e1£' or330§gng t ea%oEYecar¥?£r from its ellgned
to its kicked-over pos1t1on. As shown in Flgure 6,
the actuator 28 has an arcuate surface 28a to mate with
. the bore wall on the housing‘lG and an opposing flat
surface 28b. - At the lower end of the actuator 28 ‘the
portlon of the actuator whzch extends into the slot 25
. _ within housing section 23 is also cut away on its
| °215'f opposing sides 28c. and 283 to permlt ‘the lower end of
% the actuator to fit within the housing slot 25 and to
reoigrooate'therein=(?igufeusil' The lowermost end of
Ll the actuator 28 may bear against the upwardly facing
' ‘surface 27 on the tool carrier and when the actuator 28

10

'?O is held against movement and'the housing is moved
upwardly relative to the actuator, this relative
_ movement results in the-tool'certier 17'being.moved to -
.. . kicked-over position as shown in Figure 2. |
25' At the upper end of the actuator an inwardly

e E K -_extendlng flange 29 is provided for purposes whlch will
: o appear herexnafter._ o ' _
I - o A single two-position detent is’ provzded to
' ol 'releasably ‘hold the tool carrier in either the aligned
.30' -or kicked-over position relat1ve to the hou51ng._ This,
detent, in the .form 1llustrated, 1ncludes the plunger
31 which, as shown in Flgure_ﬁ has opp051ng arcuate
.-surfaces. 32 and 33 to mate with and slide along the
internal bore wall of the housing 16. At its upper end
35' the plunger has opposed flats 34 and 35. At ite }ower
section the plunger also has an arcuate section-36



rtion of the plunger t he sections 32, 36 and 33 :of the plunger ar.e a
'.gle continuous cylindrical surface |nterrupted by the flat 34. 5
opposing flat surfaces 28c ang 28d on the. lower end of the ‘actuator in
\cobperation with the slot 25 in |'ower housing section 23 maintain the

act uat or i(Fidwrerdleheldwrche | fkat al2dso nthae ait avhegbowvedhe confronting

flat 280 QRAdaGLa Aithdd @il fletind 32, PIENGRE. 34 Not! ke manner,

mai nt ai n t'he-plunger I n ori entation 111ustrated e. dr aw ngs. T$v
order to piRiRMIFGAT (13RS 1S ERA1S i SPNEERRONS ERbir@nieaht Fugfreees of the

pl unger 3hd¥gig%?tédmgycgﬁé|§1a473@re provi ded with opposing
configurations 1 t-hat mAI%-detent the tool carrier in ejther of its

Caligmed or ki ckBME RERROHIRT tFhAt FHeSRCePposf ngndet8Rt OB uFPeces may take
~any desi r exbWext nend TP Vcloe capred €snbly ¢ocpénsdion 'wedﬁedheugiases whi ch

hecessary 15 Tovistd ML i 2 heiate Ep SERE e PhaBlE ok s trt aces
“are provideke by fenfvavien diylesteatiedgisothé dpawkngby tfkei nclined surface .
37 and 38 éEhfF@hPi@?%é%aETffprEt%R?OQLcQQEoEMQn Ei £083y gﬁtgﬁggon the 25

.. tool carrier 1s pro\ y a toot surface
Surf debs PLRRELBS hﬁelbbﬁpméh%ﬁtar?alégaaﬁetbﬁrP&Ee9387lan§hal in the

preferred éﬁ&éﬁuéélawlilb@sﬂeaedatbattseraasﬁ§n§Z and 41 forma-30 - |essef

- angle with the ce nter line of t 3 tg ghan do surfgces 38 and 39. This . °*
is preferred tot? eRff¢E to Provide or the two-position detent, . S

the confrontlng faces of the plunger 31 and the tool
carrier 17 are prov1ded with opposing conflguratlons
15 that will detent the tool carrier in either of its
aligned or kicked-over 9051tion.. These opposing detent
- surfaces may take any desired form,' They_are
preferably~inclined or wedged sﬁrfaces which oan be
extended at desirEd”angles to control the amount of
20 force hecessary to move the plunger 31 ubWardlg.

' Preferably, the detent surfaces are provided by a
downwardly extending tooth formed by the inclined
surface 37 and 38 on the plunger. -

The portion of the two-position detent on the
25 tool carrier .is provided by a tooth formed by inclined
surfaces 39 and 41. Surfaces 39 and 38 are
complementary, as are surfaces 37 and 41 in the o
_preferred form. o L . . : B d ‘
It will be noted that surfaces 37 and 41 form a _
30 lesser angle with the center line of the tool than do | T
surfaces 38 and 39. This is preferred to require a
larger'force to move the_tool carrier from kicked-over
to aligned position so that the tool-carrier will tend
to reﬁain in the kicked-over position during pulling |
35 - of a valve until the valve has left the valve pocket 15
so that the'vaIVe will remain parallel to the housing
16 while being pulled from the valve pocket. - '
A stop is provided and a spring 42 is held in

and 41. .* .



arger f0rce toimve the tool carrier from kicked:over to al igned posi i1
so that the tool carrier will tend to renatr gnhas left the valve pocket| 1
o gt the. velva Wil forat hoparall & To the hoasi ng 16, il bei ng pul Ned~
f ?o?nh-? he Cgl X%‘o&%&%%i%e%«qp@ PR | St camedd a:ls?rdtmrs]weﬂﬁcgeé‘fg% n.o %
conpr.essi.on b@lweger t3e & _(Iﬂ:o%'”ﬂié-"be W%%J]?fe%%ﬁ; q%e@%mluﬁgqme_ tool
provigde a dowparg, f:%rs%gstogiégfr%e%{’%fmrtqmsiqa-icﬁiier:Bavséém_fi@l' d be 5
carrier between its aligned am i {he hqusing 16, as
carried by théliened mds&me&aﬁtd?ﬁgéﬁng%v?’tﬂ RO &8 of this
‘the pl unger Oléla\érfi'é\a?%ga ﬁ\f’%ﬁ)ée"?‘r‘]%%&ﬁe\? or'tin any fesrimed tikatndhayst op be
Carried by hETRoBERIGRS L Erapshehar Eliutirbr ety ek as AT, hp 0 ahol
carried by th&o (%g.09l € brap MBtpMUﬁif 4 gyars. |7 the prevdt ed
within the hoddst@naeal ”;:I‘om‘gﬁ}l?%%stg??n}@ffc%egf%ﬁ L sc Bldighd: l@lsome_du).pgateh .
segnent 1 05?719§54?H§g§h?}§985vr_P@Pelkrwhiitth-;iiss FrREeradi el | eeﬁgstt;%ﬁ""ditﬂgt €
'bb?e t hr ough bbe¢hﬁﬂibagb§6t§@dhkﬁf%§9-'L#gépggi_%ﬁﬁ%gg%ppgfi@ngagenent |
PSR o RRBAE, B 0HRed? i chdn sbeohmamiant apethewubncand o ngs.
_Y{L;AF?IBeaapﬁPééhatea_bbatsﬁhepstﬁé;ﬁge?QEE@db?oghga%ﬁgdsgbgéag“y I
housing 16, against which spring 42 bears is carried by an elongate
A  segment forming the Stop carrier 44 which is arcuate at
45 to mate with_thé'bore ﬁhrough thé-housing 16 and is
15 flat at 146 to.provide-a siidinggengagement with the
- surface 35 of thé'plunge: 31. This flat engagement
_wiil ﬁaihtain_the-stop carrier 44 in the orientation
shown in the drawings. it will bé'appreciated'that the
. stop 43 could be Ettéched direc#iyi'to the housing 16, o
U020 if desired. It will Further be appreciated that the
R éég:ge af_coﬁpréééiph.of spring 42 could be changed by
using differeht-size-sp:ings} by Varying the position
of the stop 43 ﬁela;ive to the housing-le_or providing
- and adjusting means between the stop 43 and the spring
© 25 42. In most cases the spring force needed in a
o particular size and design of tool will be constant and
a fixed stop, such as shown at 43, may be utilized.
It will be appreciated that any desired form of
_ ‘actuator key, such as that Shownqin.the-Goode-patent; '
'f 30  could be-qarrigd-by the.actuato:QBS'to_cause ' i
reciptqéa;ion between the housing and the actuator.
Howéver, where the tool is to be used in conjunction -
with a side poéket'mandrel having. a muleshoe 13 to
align the tool with the side pocket the locator key
.35 ..illustratred in the drawings is Preferred as this key
| will only engage a:muleshoe.and-will not hang in the
-wéll.upon,engaging_a downwardly facing shoulder.
The locator key 46 is provided with a8 boss 46a

e

e



i f desjred.: It will further be appfeblated that the degree of
pressi on of spring 42 could be changed by using different size sprlngs

20\
) §€ varying the position of the stop 43 relative to the housi ng 16 or
_.r6V|d|ng and adj usting nmeans$ . betS%wen the stop 43 and the spring 25 42.

In nost cases ddie HIdM G feunds neatact iy é’u@?&édﬁﬁ'@é yShdecR@d design of
tool will be constant and. f|x d sth ch. as owi at 43, may be oo
4t %m’yéj

Cutilized. %Sk 941308 taFr desTHed KSY nF®FTRCEBRAROr key, o
such as tlaid simvguppor tdi cﬁ‘mdae lande SO ledgell 2o b@fcalaél ed by the

| the h {he actuator.
 emver! BhG LR NG NS O BEORRD S I 8B L e oeker
- nmandel hadaned SpAind®et L REnD 48 i i ¢iheex vend Wbe twe be sheleke%cke'[( t he .
I Kk t | he, d r t hi ey W
oy ongacs Eh, q WX Sfra fed a1 W DBG 051 PLPERL LBE- 88 ABeD oS
downwar dl ﬁ%ﬂ@fsﬁrﬂ)m%eﬁhaqﬁ&&#@cﬁ%rﬂk@y gsrttepr byi iedtheth a boss 46a -
© -9 - thergayndd @Qﬁwssﬁ&maidypﬁﬁwrﬂl ytl?@ywe'uébsfoﬂﬁer di amet er __Of

t he housing I6. hi s key rests upon and is supported he fl ange or
| edge 29 JHeg%® Urttha o %PncF?%’-kﬁﬁe%P‘i otk tkevicexpendsi batugen pair of 5

- spacaw® sprivEVehge R tandi tie exdwel el Veenthdeukgyr 46uBndal heast op
ccartier St gt Sl daed R PUL AL BRES 3fnthEloRTRg the tool
: to be certaln that the tool carrier can move to full
2ligned p051tlon, as shown in Flgure 3. _
The boss 46a is provided with an upwardly and
15 inwardly inclined chamfered surface 46b and a _
cownwardly and inwardly 1nc11ned ‘chamfered surface 46c.
As the tool is moved vertically- within the tublng any
. obstruct;ons engaged by the chamfered surfaces 46b and
46c will cause the locator key- to move inwerdly-against
. 20 the force of springs 47 and 48 to move into a retraeted
' or out of the way position, except when a muleshoe is
encountered. Thus, the tool cannot be actuated or
‘cannot bang up on any shoulder in the well when moving
in either direction other than the shoulder provided.by
25 a muleshoe orienting surface. ' ' '
When the key boss 46a engages a muleshoe, it
causes the tool to rotate within the tublng to orient
. the tool carrier’ for movement 1nto the 51de pocket 14
in the conventlonal manrner.
30 - To provide for arrestlng upward movement of the
' key 46 and thus. the actuator 28,_the_key is p;ov1ded
with a means for engaging the o;ienting.surface of the
muleshoe to thus arrest movement of the key. In the
illustrated form a lug 49 is pivoted to the key 46 by
35 . pin 51. The boss 46a has a deep recess 52 and a
 shallow recess 52a for receiving the lug and it will be
apparent from Figures 2 and 3 that the lug does;not
project radially eu;wardly beyond the boss 46a.



'allgned posi tion shown in Figure 3, the actuator 28 rests on the tool _
carrier and the key extends betweén 10 the flange 29 and the | ower end of
thetupper sub 22. A slight clearance may be provided in this di mensioning
to be certain that the tool carrier I0arr nove to full. aligned position, as
“shownin Figure 33 Tha dadeb 146 dndan PV ighesy Mdd fr W gy and ‘
|nmardly I ncl,i ned cgﬁgiere surface 46b .and, a domnmar3¥¥%and I nwar dl y
“inclined chatfefed® ) SO s Lid qm FelARivies ShVERE § &%y within the

. tub}’ffg any ommrw,ctblyortseﬁy:gﬂwi duy ammammecbm fle&z-.eshatkﬁbswdbd%c will -
cause the | ocatQr J‘aeﬁst Cht %d rhvgaerouk%/ &?aét%@etndz(%ecé% Pf Sé)l‘l ngs 47.

~and 48 to nove I nto a retracted or Way . Posi xce 1< when a
mul eshoé is mnsm@dly TarRlldle sodthaurkhnry b@asacqm:emrmo ckbmot hang

up on any sh%i'g@rwlﬂhﬂm%w@'dulmmq NG | dbdbd e dﬁﬁ@fé Oé'%en th.e

than' t he shoul prOV|ded eshoe orlentlng sur ace
key hoss 46a faFdddest rﬁﬂ@%‘??cﬁ $Q0k alRs RF APRY iR R EIARAUHIAGI n t he

“tubing to origunwdia thexm{dI&E Y NS LS80 dheesi de wosket 14 in
t he conventi gnal manne rOV|de for arresting upward novenent

To.
of the key 46%HH R t?&e%RﬁLE&?ﬁ @%f %88t s provided with a means
“for engadi ng the cmhearﬂtuglgwsuié auinrodd tdnse ind sdosd tabéveISimrs est novenent

iof the key. f . 49 ) oted 46 by -
95 eincty, AdhAiVeddd HRIOLEH " AIMAH% A2 BIIS LR 407 AR "0
for -receivi ngtéeneef udessl 46awi | Thare tppaimm msm:i@lgwhasre thel Bughat the
__Iug does NOt 111 engage the spiral downwardly facing surface of the

' | rmuleshoe 13 and cannot enter: the muleshoe"slot, as

15 shown in Flgure a. .

o Any de51red releasable means may be utilized to
hold. the lug in nonallgned posxtlon,'such as the shear
pin 53. To redress the tool a hole 54 extends through |

_ the houszng and the stop carrier 44 at a point op9051te
20 the shear pin so that the shear pin may be punched out
-  of the crientlng key and the lug and a new shear p1n
1nserted. ' _ |
It is preferred that the lug 49 be limited in its:
swinging'movemen:'aboﬁt the pivot‘pin 51 so'thet“under
25 no circumstances can itehang against an 6bstruction in
the well after the sheat'pih 53 has been sheared. For
this purpose it will be seen from Figure 4 that the R

.- recess 52a within the boss 46a is provided with a stop
o " surface 55 which limits movement. of the lug in a
s - 30 eounterc10ckwise direction,'as'viewed in Figure 4

beyond substantially the allgned p051t10n relatlve to.
the boss 46a. o _ _ .
In like manner the recess 52 is provided with a

surface 56 which engages the lug'at approximately its

35 -  position when pinned to the key by the shear pin 53 and
after the pin 53 is sheared, this surface 56 limits
movement of the lug 49 in a clockwise direction. Thus,
the lug is held in its rotary movement between '



éct radLéIvaoutmardIy beyond t he boss‘46a. - 10 - A releasable

¥s! i s provided for holding the key i.n a nonaligned position relative to
joss 46a. Thus, by reference &? Figure 4 the boss 46a has spaced side.

s 46d and 46e whi ch. extend vef ically and are 5  substantially’ i
parallel séDPha¥lmﬁéylﬁayhenPénDEdtD°§h619hoammIﬂhenaﬂhgnmﬂleshoe 13 to

- cooperate b§gievbhhiANEnEChHRLR E?eakfsm\/% 8 0 gtation .
- during domnmard nnvénent OF e ki ckover tool thl@ is ﬁgs % % ®noved Qe
“the kickovef P¥Pgisg. te02 P°Slt1?ﬁelpuyh49hlétpmnséﬁ iageirfe¢ireat ed above
in a nonal ¥geRdwReRELRWENEEkARI ¥B0LO FirbR %h@et%h'n% é@‘%eén%‘é%ﬁf boss

46a. _That in_a tion _where t engage the sp
“downw@r dl y° ?aé?ﬁgbgﬁg b

slot, as 15hanspeum1tne51gyrehéseAB;oﬁesmmedcéelea&ah|©e”%Qﬁ§1E%ﬁ be

Uil 2o {appokdiiliegk ekt AR bt dodaRell Wy UG R g Shear Pl 1 03

SaEFdrheIﬁuPésﬁgggfﬁsaﬁeaéaﬁnsﬁeéﬁ@éraFﬁe mul eshoe

o carrier 44papbiepsi duropposettelgsal pifie thleeioodi,nbat suaifaides shear pin may |

“be pU”ChedPgﬂitQBnEP aQr gg&kqgehegfgn§iégg 4 and a new shear pin

inserted IS pre erre that the mgg be lTrited in its sw nging '
movendft about PﬁesbPVBtlﬁlﬁlsBr§o4t $A@&r 575.in mbecisidenstadlces can it

:'hang ‘agai ngk @ReORBLE4RY QR WRich the locator -key 46 resides has

' an enlarged_secthn 58 to permlt the lug 49 to retract
along with £he key 46 into the housing as the key
strikes obstructions in the well other'thaﬁ'the

15 muleshoe.

' In operatlon the. klckover tool is made up on a
wlrellne or on a pumpdown locomotlve in the
conventional manner. Either a runnlng sub and a valve
are provided on the tool or a retrlevxng sub: is

20 'prov1ded_and.the tool.ls-run.lnto,:he well to a point
below the side pocket mandrel in which the valve is to
be landed or retrieved. The kickover tool is moved '

| upwardly until the upwardly facing chamfered surface
46b of the locator key 46 engages the muleshoe 13 and
- 25 travels around its .orienting surface to orient the
kickover tool for proper inéertion or removal of a -
' valve. As the locator key moves into .the recess 52
above the orienting surface of the muleshoe, the lug 49
will move to the position shown in Figure 4 and will

30, arrest further upward movement of the locator key 46.
Continued movement of .the housing 16 will move the
housing and tool carrier 17 upwardly relative to the
actuator 28 resulting in the detent plunger 31 béing_f
moved upwafdly by the interaction of surfaces 38 and 39

35 . and the tool carrier 17 to move to its kickover '
position, as shown in Figure 2. As shown in Figure 2,
the internal surface of the upper end of the tool

$

Sy



the.wel |- after.the shear pin 53 -has ‘been sheared. . For this purpose it wllfne
be. se(er_] fromFigure 4 that the recess 52a within the boss 46a is provided |
w.th a _st{op surface 55 which limts novenent of the lug in a 30 _
count erclFockwi se direction, as viewedlZnFigure 4 beyond substantially the
al i gned posi ticargdidmtivendw SS: 464. ! nngr the recess 52 is.
provi ded with_a surface 56 ﬁhﬁ%ﬁe gﬁgéab%gétﬁégl%%g';?g%ﬁpféx??m}w’yti ts 35 -
posiYien V\hen%quﬁwrtd’ h"e,hek.ey by thestear—prnm53vant—after—the pin 53 is
sheared, this surface 56 linmits novement of the lug 49 in a cl ockw se
direction. Thus, the lug is held in its rotary novenment between

approxi mately the pinned position and. the aligned position in the
preferred formso that it is incapable of swinging to a position in which

it mght interfere with withdrawing the tool fromthe tubing after the pin

5 © 53 has been sheared. It js obvious that a greater arg than _ '
perm.tted. by these stop surfaces could be utilized and still protect the

t ool - agai nst the lug causing. problens during. retrieval/of the tool, but -
surfaces positioned as described are: preferred. 10 ~As shown in }
"FLgure 4 the slot. 57 .in the side wall of the housing A n which.the locator .
key 46 resides has an enlarged section 58 to permt the lug 49 to retract”
along with 'the key 46 into the housing as the Key strikes obstructions in
the well other than the _




nul eshoe. In operation the kickover tool is ‘made up on a wireline or.
a5\ punpdown | oconptive in the conventional manner. Either a runni ng sub
ahd]a val ve are provided on the=#8vl or a retrieving sub. is 20 - provi.ded

nd/ tthe tool is‘run.into the.well to a point below th._e side paocket
nandtepli iranhtbe ‘MHekayel PISLELRE |RItEAted: ri Fhdde whéskildover tool

i's moved upwardly until the upwardly facing chanfered surface 46b of the W-
| ocabPFefesrefs chhigesRFRIGNERENASED RRF JBe PEPXYIASS a%@nd‘h =
its-orienting surface to orient the kickpver t pr i nsertion OT
| remesasenERKIRk. has fopd SRTHIAT R§2PBSES tha e pECEbe Fidmove the

.orientin ace of the shoe he.l.ug.49.w | ve t the Qsi tion
~ showR9* MY a A& vﬁ‘%]rl upPgh, %‘?t "P’aﬁ 3’5\'& dirﬁ/ﬁﬁ Sf’tt he :
' ato 46.. Conti pued hou3|n 16 mnll ane t he housi.n
'a@% P&)Ié‘:%r?‘?%lr iairﬁbﬁﬁragv¥9g%§F 3&“’5‘8 e PR Ut 28 fesulting in theg o
det.ent pl bei n b he.i t ces 38
ana 30 55 WIS Bpec Skt "BARRISR Y n%eé ?&chw%#%%éﬁi%% o 2
. --shown__i F et e N the upper
“end O %ﬁ %L;o% dA52‘41 hgéghrl er #‘;/tg l%(aaé'gl%istabﬁe Bfl 28 topp_

N I|m tcé?ﬁ’iee?nfnc’fafe"eehgaged a.nd latch the tool. carrier in the '

)

) I

k;ckover pos;t;on. Due to. the relatively small angle “that

ﬂ? 10 these surfaces make with the center line of the housing, a
substantial force is needed to force the_plunger 31 upwardly
against the force of sprihg 42 and the kickover tool will be
held innits kickover position:while_a velve is being landed or
retrieved from the poecket 15. | :

15 After'a vaive.iS'lahded.or when retrieving after a valve

~is engaged, the kickover tool ls moved upwardly and the lug 49

will again engage the muleshoe 13. A strong upward forxce
exerted on the tool results in shearing of the pin 53 permit-
ting the lug to move to an alighed:position in which it

20 disengages the muleshoe and permits the toel to move upwardly.

The upper end of the slot of many muleshoes has a downwardly '

BTN

facing shoulder but the upper chamferred surface 46b on the.

Ay

_key will engage the shoulder and cause the locator key to move
lnwardly and pass upwardly through the muleshoe. )

25 As the tool moves upwardly the tool carrier will engage -
the s;de wall of the tubing or the muleshoe, as illustrated in
Figure 1, and continued upward movement of the kickover tool
will.force the tool carrier to its'aligned-position. In doing

so the detent plunger 31 will be moved upwa;dly to release the



--13 tool to the kickover position |Irustrated While this is preferred,
thls engagenent need not be provided and, the .engagement of the tool
carfier against the wal'l of the side pocket 14 may be relied upon to limt
the degree of nmovement 05 of the tool carrier 17 to the kickover position.
- VVth—the tool carrier 17 in the kigkover position the surfaces 37 and 41.
- on ‘the detent plunger 31 and the tool carrier 17 are engaged and latch the-
tooM carrier in the kickover. position. Due to the.relatively small angle
t.hat</0 these surfaces nmake with the center |ine of the housing, a
substantial force is needed to force the plunger 31 upwardly against the
force of spring 42 and the kickover tool will .be held in its kickover o
" position while a valve is being | anded or retrieved fromthe pocket 15.. 15 °
After a valve is |landed or -when retrieving after a valve is engaged, the
ki ckover tool is noved upwardly and the 1ug 49 will again engage the’
_nuleshoe 13. A strong upward force exerted on the t ool results in shearing
of the pin 53 permit-- ting the lug to nove to an aligned position in which
it 20 .di sengages_the nul eshoe and pernits the tool to nove upwardly. The -
upper end of tRefares 37 apdy4dupRInshe. ﬁ8§e§tdﬁﬂﬁﬁéF&Fy3ﬁaéPﬁg3§hou|der

~put -t he upper nferred surface 46b on, t ke age the shoul der
and causepfhe 'aFﬁ?ekEVEPoeﬂﬁegeFﬁﬂérBngé yﬁgéstﬁﬁagFgF§1Fﬁr&ﬁgh t he

‘ I h h
ke R ?ﬁispaﬁ FEELPBRCEn LR St 05, FBGeeRRed B e
: ' . hole. ' -

5 - The foregoing disolosufe'and'desctiption'of the -
invention is illust:ativeeand_explanatory thereof and
various changes in'the sizef shape'end ﬁaterisls; as

:.well as in the dezalls of the 111ustrated constructlon,

V-may ‘be made within the scope of the appended clalms..*'
10 Reference 1s also made to our co-pendlng

application No.8221582 whlch also descr1bes and clalms

a2 kickover tool.
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pogl carrier to its aligned position. |In doing so the detent pl unger 31
M )/l be noved upwardly to rel ease the - 14 - surfaces 37 and. -41 and

~tfe-.detent surfaces 38 and 39 will cone into“‘“ﬁgageﬁenL_thgLEg thé tool
carrier in its aligned position.as the tool is ved fromthe hole. 5
. The foregoi ng disclosure and descri ptlon of th !ﬂy’m Iustratlve
‘and expl anatory thereof and vari cudschanges in and N

materials, as well as in the details of the |IIustrated coﬁstructlon ey

 -be nade mﬁthin the scope of the appended clains. 10 Ref erence is

- also nade to our co-pending appll Iﬁg No. 8221582 - whi ch al so descri bes
~‘and cl ains a kickover tool. AIMS -1.: A kickover tool

- conprising an elongate 5 hou3|ng, a tool carrier pivoted to said

.~ housing, an actuator reciprocably nounted relative to said housing,- :
-l ocator key reciprocably nounted relative to said housing and aSSOCIated

- with said actuator, said key when arrested in novenent” effecting relatlve

pl;[ A klckover tool comprlsing an elongate .
5 | houSLng, a tool carrier plvoted to sa1d hous1ng, an -
actuator reclprocably mounted relat1ve to sa1d
houSLng, a locator key reczprocably mounted relatlve
to sa1d houszng and assoc1ated wzth sald actuator,_
sald key when arrested in movement . effectlng relative
10 movement between sa1d houszng and actuator upon
contlnued movement of said houszng and rotation of the .
'sald tool ¢arrier to klcked—over position, sald
: actuator key_hav1ng a longitudlnally extending boss
haVinQ spaced side'walis_ptojecting outWardly from the.e;
15 - exterior of said housing,_said iocator'key being urged
outwardly of said housing by resilient means, a lug
pivotally carried by said'boes, and releasable means .
holding said lug-in-non-aligned position in which said.
lug-projects beyond one eide_wali of said boss, said
200 - . lug when reieased:being“not subStantfally wider than-
- said:boss and free-to.nove into-alignment therewith.

Fihgure 1, and continued upward novement of the kickover tool will force the

«.) )



10, © nmovenent . bet ween sai d housi ng *and act-uat or upon conti nued novenent
of sald hou5|ng and rotation of the said. tool carrier_to kicked-over
posi‘tion, said actuator key having a |dngitudinally extendi-ng boss having

spaced side walls projecting outwardly fromthe 15 aid
hodsi ng, said |ocator key being urged outwardly of sUl“lﬁmllﬂlllﬂmﬂ“m o
resilient means, a lug pivotally carried by said boss? ahd 'rel"eagabt e nmeans
hol.di ng said Iug in non-aligned p03|t|on in which said |ug projects beyond
one*sfde wal | of said boss, said 20 16 - | ug when rel eased- bei ng not
‘substantially w der than sald boss and free to nove {nto_alignhnent

t her ewi t h. -16 - 22-A ﬁlERSb@VeFOBP°ésa§Iﬁiﬁéﬂeﬁnlﬁl%}ﬁ+ﬂ 1} n1%hi ch

‘co- operabl e neans, on. sai d

nd_sa rotation_p aid lug
bt veen appr ox| nEPEFD FPSCBAERPRnTRARE BRI ERt BohS af9d nRetDolRé on and
e S a2 LOREAROR L0000 S0r SalthChay bl gokn agpbl Ay clgbm 1 and

.substantially as™herei nbefore descri eren to an wn in-
_the'aCCO”anyfngpééﬁﬂhaﬂswhen held in nonfal;gned position and its '

u 5 a;igned position.

Py

3. A kickover tool as claimed in claim 1 and
substantially as hereinbefdréxdescfibed with reference

_to and as shown in the accompanying drawings.
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