2103685 2 This invention relates to well tools and nore particu-

to kickover tools-for landing:and retrieving valves or other cont:io

ps from a side pocket mandrel. 05 Ki ckover tools are well knowy

. atus for landing and retrieving well control devices, such as.val ves,
‘from side pocket' mandrels.. The forerunner of the nodern ki ckover tool is
probably that shown in Fredd Patent 2,948,.341 in which for the first 10

‘time a kickover tool was operated by engaging a key with a shoul der in the.<2
well and pulling up on a wireline to shift a tool carrier to kicked-over e
position. Present day kickover tools are exenplified by the Yonker Patent
3,837,398; the Goode Patent 3,876,001, and the More 15 Patent Re. 29, 870.

In the Yonker patent the tool carrier is latched in the kickover position

until a shear pin is sheared permtting a sleeve to nove and rel ease the

l.atch. In the Goode patent a pair of opposing shoulders hold the 20 tool
carrier in aligned position until a shifting plunger is caused to nove
velative to the housing by a key carried by the plunger engaging the :
sheul der in the well. “After the opposed shoul ders have di sengaged the tool :
carrier may be rotated to kecked-over position where it is releasably ot

llatched in this - . .
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tion. In the More pat ent opposed shoul ders prevent novenent of t

t%gk tarrier to kicked-over position until"the key carry- ing plunger

145
engages the shoul ders on rel ative novenent of t he housi ng and pIungeKi:)

The tool cayrier is noved to kicked- -3- over position by a spring which -

tends t

o hold the tool carrier int ki cked- over position. An object of

this invention is to provide a kickover tool with a sinple tmn posi tion
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sai d housing an

assocl at W th sald actuator, said key when arrested-
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rel easably holding said tool carrier .in either aligned or kicked-over
905|t|opoegéatmaﬁdte13Q said housi ng.
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. The- forerunner of the modern kickover tool is probably
that shown in Fredd Patento2,948,34l in which for the first
time a kickover tool was'operated by engaging a key with a

~ shoulder 1n the well and pulling up on a wireline to Shlft a

15

20

'Patent Re. 29,870.

tool carrzer to kicked-over position.

Present day kickover tools. are exempllfled by the Yonker
Patent 3,837,398; the Goode Patent13,876,001, and the Moore

In the Yonker patent the tool carrier is 1atched in the
kickover posztzon until a shear pin is sheared permittlng a
sleeve to move and release the latch. |

In the Goode patent a pair of opposzng shoulders hold the
tool’ carrier in aligned positlonluntll a sh;fting plunger is
caused to_move_relatiﬁe to-the-honsing-by a key carried by the

plunger'engaging-the shoulder in the'Well. After the opposed

shoulders have disengaged the tool carrier may be rotated to

kicked-over position-where it is releasably'latched in this

. 25

position.

In the Moore patent opposed ehoulders prevent movement of
the tool carrier to kicked-over position until the key carry-
ing plunger disengages the shoulders on relative movement of

the housing and plunger. The tool carrier is moved to kicked-

on
ed

.

upon .conti nued novenent of said. housing and rotation of sald t ool



n the present kickover tool a sinple spring |oaded plunger may be oarrled
t\her directly by the housing or indirectly by an actuating nenber
goci ated with the housing. 25 o The plunger of the detent and
_ 4 tQdl carrier may have confronting teeth thereon to latch the tool
‘carrier in either aligned or kicked-over position. A stop neans can be
provi ded on the tool 5 carrier and either the housing or the detent
- plunger to'limt pivoting of .t he- ool away from-its kickover position to q;k
position axially aligned with the hou5|n The lug of the_locator key can
be arranged tooY8r POsSitifp,b¥ PhEPEGPHaUélsp 5eﬂgﬁe§ﬁo@°&ﬁdtp§ limited in
~its rotational xenent so that EéCRﬁ ever rotate.into a position in

which it coul d*RQ caﬁalﬁfemﬁthFr SREARE BPSifdOPscat or key t hr ough
- th Il aft th he _t b

W Enaraun trom ¢ he bl PBIRERE, EREBCTALRRLGEI 5 Rt eRBE By ey ot "
exanpl e only “kEBEBQEE'%Ub?rwﬁﬁﬁeaegﬁﬁpﬁﬁrEQ%—@BQQ@H@HVhQ%SQQaWBQgS- In t he

drawi ngs: Figurée IS a sectironal "vie ough®a se wel

fﬁil ngfwt thh a &uhbﬁ@nan@ha' @soaoeget.-ﬁ%rl%elthhhﬁ&ekev%*eowo@q tihe ki Ckover

e1ther allgned or klcked-over posztzon.

Accordlng to the present inventlon there is o ;
prov1ded a krckover tool comprising,_an elongate |
housing, a.tool.carrier pivoted tolsaid housing, an

10 actuator reciprocably mounted'relative-to eaid
- housing, a locator Kkey reciprocably mounted
.relative to said housrng and assoclated with sa1d
-actuator, said key when-arrested in movement
effecting relative movement between .said hous1ng
15 and actuator upon contlnued movement of said
housing and rotation of said tool carrier to
kicked-over position,land-a singlehtwo-position
‘detent releasably.holding said tool carrier in:
" either aligned or kicked—dver position relative to
20 said housing. - |

In the present kickover toof a simple epring'.
loaded"plungerﬁmay be carried either.directly by |
the housing.or indirectly by an actuating member
aseociated with the housing.

25 _ ' The plunger of the detent and the tool carrier



invention in el'evation; Figure 2 is a view partly in el evation and'partl !

i'n cross-section of a portion df the 25 ki ckover tool shown in Figure
"1 with the tool carrier shown:in kicked-over position; Figure 3 is a

view sifitlar to Figure 2 showing the tool carrier in a position in

al-ignment with the remainder of the tool; 5 ~ Figure 4 is an

el evational view of a portion of the. kick-over tool illustrating the

oeat or -key and showi ng the nul eskod whi ch provides for orientation of the -

ki=tkover tool and a stop for the key i-n phantom 10 ' Figure 5is

a view in sectiomayl bayet nenfraatiagsteethi gheceon &adletgbréhe is a view
in section along the lines 6-6 of Figure 3. Referring. first to Figure 1, a
'section of a 15 tool caggrsing iD eithrr alpened| etnkdekrdrevekown to have
suspended therein a,well tubing 11. The tubing includes a side pocket
mandr el. i ndi cat eB°§&k&PRrIy at 12. The mandrel 12 includes a

conventi onal -mul eshoe,13, 3 belly 14, BIp20¥3h8 BR°KRL 1Bor

5  ca:rier and either the BOusing or the detent
plunger. to limit pivoting of theitqol away from its
. o ' kickover position to a position axially aligned
| with the housing.
Thé:lug of the.locatof key can be arfanged to
10 engage the surface of a muieshoé and is limited in
| its rotational moVemen£ so that it can never roﬁate'
into a position in which it could héng énd preﬁent
free movement of the locatof.key through_the well
~after the lug has been zeleased and the tool is
15 - being withdrawn from the well.

The invention will now be.described by way of
example only with particﬁlar'referencé to the
accompénjing drawings.. In the.drawings:.

Figure 1is a sepgiohai view through a segment

. 20 . of a well casing with #.tﬁbing and side pocket
e N mandrel'therein'shOWing-thé'kiékover tool of this
invention in elevation;~_ _ |
Figure 2 is a view partly in elevation and
partly in cross-section of a portién of the

25 kickover tool shown in Figure 1 with the tool



j ch are conventional in form Shown within the side pocket mandrel "i's the
ckover tool of this invention in the kicked-over position; that is, with
5 the. main housing 16 of the tool i‘n alignment with the bore through the
- tubing.fand with - the tool carrier 17 latched in the kickover positi-on in
which it extends into the belly 14. The kickover tool carries a
. conventional l|atch shown schematically at 18 and a conventional valve 19,
- also shown schematically, .10 bei fg-<un into pocket 15 where. the latch N
. mechanism 18 will engage the latch flange 21 latching the valve 19 in o
- pocket 15 to pearirtietrhahlownk dne k itckeld—oy elre posiddoet fromthe latch 18 in
" the conventional nmanner and withdrawn fromthe hole. Alternatively, the
" kickover tool coul dFigure 3 dst @ dliewg sdmdleg &0 Fiaurderdsshowing t hose
. skilled in the art, and engage the latch 18 to retrieve the |atch and gas
~lift valve frothet koodalcaErigrkdn agposisign |impaljgmmentoditdy t hose
skilled in the art. Referring now particularly to Figures 2 and 3, the 20
_housing 16 is &PEngemaindegri 8%, 9% tubuiar in form The housing is -
~suspended at its upper._end,from.an upper, .sub.22 whi ch may be connected to a -
~conventional wireli ﬁ‘ég&ret & 35,3 SIRY ARk iv\'}@wopr]?arﬁ/)i’(?etgtiir"éﬂ nmeans for
running and pul t I er. t qQols.q yThs | i NGl t, 1}s lower 25 .
.end a short seg#: (%%%%ivc\:lél %é'%\ét,ﬁgiog.tgl%qﬁghﬁg:u&?ag%tﬂse ?ﬁ’é&%eto%gﬁ kcez}#r'i er 17 on

~a pivot 24. As-%ag?hg’?h?j-%@w%S%&-”q"ﬁi&w oviddi fusi ng section 23 . °

“has a verti cal t Herein. he pivot pin 24 ;raVerses this verti cal
- slot and the upRYlenta®ionN oF thiee Ki*Koved Ho¥l hhd 2 BUIP FbrOtHd e pivot

.l 24 for o
’ key in phantom;
10 Figureis is a view in section along the lines
| 5-5.of Figure 2;'and
Figure 6 is a view in sectién-along'the lines
6-6 of Figure 3. |
-'Referring;first'tb-Figure.lg a section'of a
15 casiﬁg 10 within a petrolehm:well is shown ﬁo.have
sﬁSpended therein a well tubing 11. The tubing

includes a side pocket mandrel indicatéd'generally

at 12. The mandrel 12 includes a



- 6- swi Rging novenment within the slot 25 _between the positions shown in@};

Figares 2 and 3. The downwardly facing surface 26 on the housing section”
y.act ‘as a stop to linmt sw ngi ng.gmpvenent 5 of the tool carrier in a

direction away fromits kicked-- over position to its aligned position, as

shown i Bofiv@HELoRalb initd L3 Nealpeany 14 2cidd aUvhace ﬁ%ad%éé t ool

carrier 17. An actuator 28 is reciprocabl'y nounted withint ousi ng

16 for WRYERYatBecbaventdohnadl i @8rmS al igned to its kicked-over
position. As ‘shown in Figure 6,. the actuator 28 has an arcuate surface 28a

to nmate w t hshégnbeti¢hifl the) side pockiety ndndwrdll abs ogheskiekblat tvbllace
28b. At the lower end of the actuator 28 the 15 portion of. the actuator
‘whi ch eafethisi hnhvenitdon dn Zheikitckedoeosengpesdition;2Xxhst alsp withavay
on its opposing sides 28c and 28d.to permt. the | ower end of the actuator
to 0% thehmairhchdusingglél of Zheantbab ircajignmeat hwith nthéi bore 5).

~ The lowernost end of 20 the actuator 28 may bear against the upwardly

~ ‘faci ng through theotubiagt and sirth dthexrbalararhkexncllialatchédi inhehe
agai nst_ novenent and the housing is nmoved upwardly relative to the

gct uat deickever, pegditiondrehicheitl estendshdntooitheabeldy 14 bHeiThe noved
to 25 ki cked- over _position as shown in Figure 2. At the upper end of the .
act uat ofigkoverafapy carries a conventional latch shown scﬁematically

N at 18 and a conventional valve 19, also shown schematically, -
",;b being run into pocket 15 where the latch mechanism 18 will
engage t_he. latch fi‘angé- '21 latéhing f:he \}alve. 19 in pocket 15
to permit the kickover tool to be released from the latch 18
in the conventional _manher ‘and w_ithdrawri f:riom the hole.
Alternatively, the kickover tool could carry a retrieving sub
15 as is undersﬁoé& by those skilled in the art, and engage the
" latch 18 to retrieve the latch and gas lift valve from the
valve poéket-, all-. as will be understood by those skilled in
the art. | - |
| Referring now .'particularly to Figures 2 and 3, the
20 housing 16 is elongate and is preferably. tubular in form. The
-'__ housiné is suspended at its up'éer end from an 'ul':per. s_t_ib 22
| vhich may be ébn_nec_ﬁed" to a conventionél _wireline or to a
. _pumpddwn .lécoﬁotive- or any desired ﬁ!eans for running and
puilirig the kickover tool. The housing iﬁcludés at its lower
25 end a sho_ri: _ séétion_ 23 welded thereto which supports the tool
carrier 17 on a pivot '24._ As seen best in Figure 2 and Figure
5, the housing section 23 has a vertical slot 25 therein. The
pivot pin 24 tréverses this vertical slot and the upper

sedtion of the tool carrier 17 is mounted on the pivot 24 for



X endi ng flange 29 i's provided for purposes which wi Il appear herelnafter
Adyi ngl e two-position detent is provided to 30 rel easably hold the t ool

er in either the aligned or Kkicked-over position relative to the
i‘/ng.  This. detent, in the foPmTillustrated, includes the plunger 31
-mhlch as shown.in Flgure 6, has opposing arcuate surfaces 32 and 33 to

- mate with M p3thge ntbaRlnt Githin INePRIBe DY peldertierdle OUS N0 16,
- At its upper he unger "has oppose ats its | ower o
. .section theogitiges. & %nhag a’rxgarr@@atZeagéct&-on 36 - - 7 - (Figure 3)

bel ow the flat esao%%ratlyt 39 J196 s uRElded R Olor! NP Iy e sections’
32, 36 and 33 qf th | unger "are .a Si ngl-e ¢ant.,i nuoys cyllndrlcal surface
0 digs eyinedn

. interrupt e§6¥1iPRe y3Actsas a stopy S {VERED B3 and
. 28d og t heolfowhe Qadlota&haeacumaraolaﬂrremmeravayorfm rwsqeuaim-% in

it rat ofVER BREIIER 5t 1tsTal 1ok o e on R A BT LO ot or and
flat 34 onFtilgare03, b&un@gﬁgims Whheummmm@lylﬁ§Qﬁnnlsuﬂﬁaqﬁlﬂﬁynni nthe -

orientatio o | r t drawings. In order to provide for the"
t wo- p05|t|%H dgp%& %E?%éego%Pfontlng faces of :the plunger 31 and the tool

L carrier 17 are PRoRcku@t@r ﬁ%éﬁo@%%&rﬁh&m aqunked within the
100 housing 16 for moving the tool carrier from its aligned

to its kicked-over position. - As shown. in Pigure 6, T
the actuator 28 has an arcuate surface 28a to mate with
the bore wall on the housing 16 and an opbosing flat
surface 28b. At the lower end of the actuator 28 the

15 portion of the actuator which extends into. the slot 25
within housing section 23 is also cut away on its
opposing.sides"ZSc and 284 to permit the lower end of
the aétuator to fit within the housing slot 25 and to
reciprocate therein (Figure 5). The lowermost end of

20 the actuator 28 may bear against the upwardly facing
surface 27 on the tool carrier and when the actuator 28
is held against movement and the housing is moved
upwardly relative to the actuator, this relative -
movement results in the tool carrier 17 being moved to

25 kicked-over position as shown in Figure 2. -

At the upper end of the actuator an inwardly
extending flange 29 is provided for purposes which will |
appear hereinafter. _ _ '

. A single two-position detentiis prbvided to

30 releasably hold the tool carrier in either the aligned
or kicked-over position relative to the housing. This.
detent, in the form illustrated, includes the plunger
31 which, as shown. in Figure 6, has bpposing:arcuate
surfaces 32 and 33 to mate with and slide along the

35 internal bore wall of the housing 16. At its upper end
the plunger has'oppdsed flats 34 and 35. At its lower
section the plunger also has an arcuate section 36



.15 that will detent the tool carrier in either of its aligned or . (;é%?,
ki cked- over position. These opposing detent surfaces may take any desire
formg™\They are preferably inclined.,or wedged surfaces which can be

ext endgd at. desired angles to contrgl “the anobunt of 20 force necessary to
nmove the plurf§dguse 3pwiedldy. theeifdaib3p, sohehad: et ther floses are provi ded

by @ downvar goy «3%heBe! Riie! palilgbe’ THE BLckitnsN3l2,N198 S 3¢ o} and 38 on
the- pl unger. Theagortlon of - posit et 5

carrier is pltéﬁl &“H?raat"Gotah sF-BBﬂ‘Sd csymmwse@yganﬂsmlwumf@m

Sur fraces 39 aa@eSngt@dcgypEQQEanﬁy34as are surfaces 37 and 41 in the
preferrgd form hpmﬁll be not&g t hat urface 37 and 41 forma 30 | esser

angle wPth the cefPSr °PPRE1BS éttéﬂF 5SS 48SsanPa289 o8 4R® 39. This is
preferred tolowquleedaofatgeratcuaeotoiﬁotoopbeataoh wdithi ehefl QG

| | d -
K ched:over s ol S54RSSt o, 20 bR oL G0 |
val ve has |e#betﬁéieatasipocﬂéﬂussrstedhan the dazawingsl. Mheni n paral | el

to the housi eanéﬁom&hg 1!%'&9235' bﬁdtheogu:hstw \Aﬁap%i‘s%t 34703 e S

prOV|deg and ? Br'”gln liie manner maintain tggss&%g e% ?ﬁ?%hthe stop and

the upptP enBlYPIEKe ' plung e

orientation illustrated in the drawings.

? _In.order tO-provide for the two-position detent, -
the confronting faces of the plunger 31 and the tool -
carrier 17 are provided with- opposing configurations .

15 that will detent the tool carrier in either of its
aligned or kicked-over position. These opposing detent
surfaces may take any desired form. They are
preferably inclined or,wedged surfaces which can be
extended at;desired angles to control the amount of

.20 | force necessary to move the plunger 31 upwardly.

- 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 prov1ded by a tooth formed by 1nc1ined'
surfaces 39 and 41. Surfaces 39 and 38 are
complementary, as are surfaces 37 and 41 in the
preferred form. '

It will be noted that surfaces 37 and 41 form a

30 lesser angle.with the center line of the tool than do
‘surfaces. 38 and 39. This isspreferred‘to'require a’
larger- force to move the tool carrier from kicked-over

- to aligned'position,so that the tool carrier will tend
to remain in the kicked-over position during pulling

35 of a valve until the valve has left the valve pocket 15
so that the valve 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



) unger. 31 to prOV|de a downward force on the plunger 31 to re5|st
venent of the tool carrier between its aligned and ki cked-over p05|t|on
(S\top could be 5 carried b_ysth.e actuator 38 or in any desired manner
by be housing 16, as the plunq: only noves a very short di stance. To
t

. avoid the mtestﬁlqrhlbzﬁﬁ'ﬁ%h %\Fé:r%ta‘lﬂ‘ the yRReRand RfvRe, it is
- pref %red tPlangldie ﬁt(ﬁﬁa ltp]gtmrde e dowrwiar d Gox d o :th"Hi)piﬁ].ﬁ% Vi ded |22
any elf wt usi,n ai ns iC e spring o
~ bears. Inn?ﬁe%ﬁ #ﬁﬁszzdw or et rLtﬁ’eftl’{:ﬁ'@p ]agzaﬁ%slt T Reiresh 42 bears i s
- carri ed by adrigsledhgaide kiejesirioviear mqaj.uﬂmxstmhe:astopercmw\kbe:h is arcuate

‘at 4540 0 ' ﬁ%ﬁq% at at 146
to prgw drer%tﬁsr}lrl g:r%%agenen trahst hﬁe r#@ce t"ﬁae pﬁ ungg‘;e

 This flat ethga@sw@mngmh&. P rnh@i Plungen mlquvas A Mery tehaxt ent at ion
shown in thqsfiraﬁwéﬁgs To ldvoid Ithe HFUACIGH ahidall fdenfeheoul d be

attached direc to the housin i f_ desi |t mAII further be-
appreci at e® & lﬂ‘}é“‘(?&fr'eg‘ @%rfpgé'sésbr?r(ﬁ %‘&ﬁ‘{'lgu?} dhe PIRP changed by

: us: ng di ffbreelaiarﬁ:lm Yy ithgs housivey.yi x mmﬁlpnmdéa thebaipp 43 )

re at| Vi n ns .between the :

st op. r?{'&&’t“%é %&f %h]egéo"iﬂiﬁ %%udsciide ﬁfé%stpr q‘o'?ttee needed in

- a parti cuI sprdinge 42 dbedasi.gIimftheo@refiddrdst fommit chhe akbm 43 xed st op,
such as shqu 13 A 3o 18R éiﬁ:ilﬂd 4 Czﬁ%aaé iy | aéﬁé@ﬁffgdr%oﬁgaﬂ%?{ any

‘desired form of actuator as that shown In ent.,
“coul d be cm%)fcttﬁ@-@ct &togs cars \gsudd which is arcuate at

- 45 to mate with the bore through the housing 16 and is
| 15 flat at 146 to provide a sliding engagement with the
surface 35 of the plunger 31. This flat engagement
will maintain-thé stop carrier 44 in the orientation -
shown in the drawings. It will be appreciated that the
stop 43 could be attachéd direcpiy. to the housing 16,
20 if desired. It will further be appreciated that the
degree'of éompression.of-spring 42 could be changed by
using diffe:ent size springs, by varying the position
of the stop 43 relative to the housing 16 or providing
and adjusting means between the stop 43 and the spring. '
25 42. In_mdst cases'the spring force needed in a
partidular size and design of todl 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 shown in the Goode pateht,
30 could be carried.by the actuator 3& to cause
reciprocatibn between the housing and the actuator.
However, where the tool is to be used in conjunction
with a side pocket mandrel having a muleshoe 13 to
align the tool with the side pocket the locator key
35 illustrated in the drawings is preferred as this key
will only engage a muleshoe and will not hang in the
well.upon engaging a downwardly facirg shoulder.
The locator key 46 is provided with a boss 46a



reci procati on between the housing and the actuator. However, where the
. 'is to be used in conjunction with a side pocket mandrel having a nul esh
13 t lign the tool with the side pocket .the | ocator key 35 i1 lustrat
in the drawings is preferred as thi® key will only engage a mul eshoe and

wi-l | not hangnkpebhewitth HQQQndQQEQdEglﬁdeH@W@Eéhy Bé?bﬁd theul der. The
| ocator key 46 1's provided with goss Tﬁﬁg hsereon whi ch ext ends

radi al |y out RaF@Fy B@?Sﬁﬂ‘tﬂg BHFe °H?$Hﬁtéﬁ < of ¥sFR§L86UPORL s key
Pests upon aaddlssssuppbtedaoantbnefraaggeOb:Iedgge29906fthheactuator and

. Is.urged to [ r d 48
'mhichgextendgﬁéﬁaggg Fﬁd %eyﬂﬁgganag tgﬁggdc §?2§8g439 brggé? t he
‘parts abe di apasednepringshd? anén48hvhnob|esaendebetyeen the &bygned
position sho LRaFLkAYr uahor - sC i er and
t he key extewgsbﬁetgggngiép EQﬁrf?F QK gg EEEEIQ EHE gggkofg%he upper
sub 22. A sfiigansépngdafecthay Ebebr b9d§9°lnCFﬁF§eE|ﬁﬁnépoﬁhﬁg to be
, certain thataibgn&aObosaﬁibﬂrsﬁaannrﬁeriguialb aEthSétﬁaﬁbE'QB as shown
in Figure 3. The boss 46a is_provid Rh S éﬂand 15. - inwardly
-dnclined chaﬁF§F§d°§thﬁcE°26b°ﬁﬁﬁlﬁrd8 wh 8|§ XnSXt Pdpﬁtﬁﬁeplned
chanferkd suthacgldfige 29 a4hd thel lowepvend ofrtheahbperﬁshbnzahe nublng
any

slight clearance may be provided 1n this dimen31oning
to be certain that the tool carrier can move to full
~aligned pos1tion, as shown in Figure 3.
The boss 46a is provided with an upwardly and
15. 4inwardly inclined chamfered surface 46b and a .
| downwardly and inwardly inclined chamfered surface: 46c._
As the tool is moved vertically within the tubing any
-obstructions engaged by the chamfered surfaces 46b and
46c will cause the locator key to move_inwardly against
- 20 the force of springs 47 and 48 to move into a. retracted
or out of ‘the - way position, ‘except when a ‘muleshoe 1s
encountered. Thus, the tool cannot be actuated or H
cannot hang up on any shoulder in the well when moving
in either direction other than the shoulder prov1ded by
25 a muleshoe orienting surface.'
" When the key boss 46a_engages a muleshoe, it
causes the tool to rotate within the tubing to orient
the tool carrier for movement into the side pocket 14
in the conventional manner. ' ,
- 30 To. provide for arresting upward movement of the
‘key 46 and thus the actuator 28, the key is provided
with a means for engaging'theforienting 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 Pigures 2 and 3 that the lug does not |
prOJect radially outwardly beyond the boss 46a.
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dqmlarﬂad!o&lehnpmnﬁamdﬂey kiesykowe ot hmdioafbeﬁa it hasrel easable -
Eg\éhTﬁlq’ve 20l flian & iROvERY ﬂd%iad}qfal i gned position relative to

y re erence to Figure ‘he boss 46a has spaced si de "

and. Fbe W¥dc 49 ise Rdnped g indigated above iquistanti al | y
Ronadli gnledy ﬂmﬁ%ﬁrrélf&tﬂlvté”'%o the side walls 464 and

will engage.the spiral downwardly facing surface of the
muleshoe 13 and cannot enter the muleshoe slot, as
shown in Figure 4. '

Any desired: releasable means may be utilized to
hold the lug in nonaligned positlon, such as the shear
pin 53. To redress the tool a hole 54 extends through
the housing and the stop carrier 44 at a point opposite

the shear pin so that the shear pin may be punched out

of the or1ent1ng key and the lug and a new shear pin
1nserted. : .

It is preferred that the lug 49 be limited in its
swinging movement about the pivot pin 51 so that under .
no circumstances can it hang against an obstruction in
the well after the shear pin 53 has been sheared. For

- this purpose it will be seen from Figure 4 that the

30

35

recess 52a within the boss 46a is provided with a stop’
surface'SS which limits movement of the lug in a
counterclockwise direction, as viewed in Figure. 4
beyond substantially the allgned 9031tion relative to
the boss 46a. _

In like manner the recess 52-is'provided with a
surface 56 which engages_the lug at approximately its
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~movemen£ between



_slot mnthln the nuleshoe 13 to cooperate therewith and retain the klcko<§%§
tool in proper orientation during domnmard novenment of the kickover too

after, t has been noved to the kick - position. 10 The lug 49 is
pinn d ‘as indicated above in:a nona gned position relative to the side
wal |'s ‘46d andppéexdmatkdys theapinmed: pps;ttunnaapdsmbeonl\ﬁ.lg@ed the lug will

engage the SP Eludawewaleﬁleygtamgeau%@ﬁ.esef thg% %h%cé% 8i¢ cannot

-enter the mu oe sl ot own in Figure 4- desir releasable
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Ot n0 v GRA ka9 bebRECR KAk BhB1ohoATARRTkAN Ry Bhuattl

ci rcunst anceS can
~shear pin. 53pnablsséndgnéageaetrwewaﬂhpg shepsooli,t buit! sus§acesn from

Figure 4 thagosﬁelaﬁeas§SSaase&EBba b PQ%%eéQ%d'S provided with a stop
surface6ﬁ5 l'imts nmoyenent o count er cl ockwi se

directi as V|eﬁédspﬁwpl Brgiﬂ“53y6n8h§ug§95n§VaPPytpﬁes&ﬂﬁgﬁ@élp03|t|oh-
relative to bhethesaoﬂeanglanlwhecnannerlbbatbecaey 4% irespges #ed With a

surface 56 m@hcgnfaggggssec 1on95§ttgpg é&gaiﬁ 15%349 to retract
' along w1th the key 46 into the housing as the key
strikes obstructlons in the well other than the
15 muleshoe. : ”_ '
In operation the kickover tool is made up on a
wireline or on a pumpdown locomotive in the
‘conventional manner. ‘Either a running sub and a valve
are provided_bn the tool or a retrieving sub is
20 provided and the tool is run into the well to a point
below the side pocket mandrel in which. the valve is to
be landed or retrieved. The kickover tool is moved
querdly until the upwardly facing chamfered surface
46b of the locator key 46 ehgages the muleshoe 13 and
25 travels around its orienting surface to orient the
ikickover_tool for éroper insertion 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 p031tion shown in Flgute 4 and will
30 arrest further upward movement of the locator key 46.

' Contlnued"movement of the housing 16 will move the -
housing~and'tbol carrier 17 upwardly relative to the
actuator 28 resulting in the detent plunger 31 being
moved upwardly 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



position when pinned to the key by the shear pin 53 and after the pin
/s sheared, this surface 56 |imts novenent of the lug 49 in a cl ockw se
c4ion. Thus, the lug is held<ippits rotary novenent between '
- app Xinatelg t he piﬂned position and the aligned position_in the-preferred
formso tha$2511¢% +hAPANSragILRBE nEhe 0AGLPRERF| 88 £R IAREE it night
interfere wadveméntidofvting the tool fromthe tubing after the pin 5 53
"has been sheared. It is obvious that a greater arc than pernmitted by thesgg
- stop surfaces could be utilized and still protect the tool against-the lug -
~ causing problens during retrieval of the tool, -but surfaces positioned as
described are preferred. 10 “As shown in Figure 4 the slot 57 in the
side wall of the housing in which the |locator key 46 resides has an
“enl arged 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
15 mul eshoe. I n operation the kickover tool is nade up on a wireline or
on a punpdown | oconotive in the conventional manner. Either a running sub
and a valve are provided on the tool or a retrieving sub is 20  provided
and the tool is run into the well to a point bel ow the side pocket mandrel &
~in which.the valve is to be |anded or retrieved. The ki ckover tool is noved
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upwar dl y.-until the upmardly facing chanfered surface 46b of the |ocator( keyg)
4 engages the mul eshoe 13 and 25 travels around its orienting surfack-to0_
ort-ent the kickover tool for properyinsertion or renoval of a valve. As the -
| ocat or key.noves into the recess 52  above the-orienting surface of the

1 h h &9 p i e ] will
30 " hy ool iehdOriiord (ol t116n PRLLUSLRANY i1 d ek 32 |
| C
e brafeciadio fhif Unddddmdiny e FE&P?‘?‘E%%“&@%%% dod’
bei ng nexgdgemenrtdof Rthd heodDt 8aReiben afaitide 2G5 wa ﬁn6f3§-_r§ sidgd the

tool carrier 17 to nove to'its kickover position, as s own | Igure 2. As

shown i poEketr 442 mdebénteliad updniceo olimie thecde§Pee0bs! R8vhRahnt
-12- carrier 17 may nove against the actuator 28 to I[imt novenent of the:

- - 1305 oof thet hoolli carrdiernds tiomreld Ikidkarer . podbtienthis is preferred,
“this engagenent -need not be provi ded and the engagenent of the tool carrier

agai nst the Wakh dthe htoeldeauxileat 17 imy the nalolmirem@okﬂtiom thiehe
degree of novenent
e surfaces 37 and 41 on the detent plunger 31 and the tool
carrier 17 are engaged _and latch the_ tool carri-er in the
kickover position. Due to the relatively snell'engle that
10 these surfaces make w1th the center line of the hous;ng, a
substantxal 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 poeition-while-a.valve is being landed or
retrieved from the pocketils. | | o
15 After a valve is 1anded or when retrleving after a valve
is engaged, the kickover tool is moved upwardly and the lug 49
will again engage the mnleshoe 13. A strong upward force
exerted on the’ tool results in shearing of the pin 53 permit-
- ting the lug to move to an aligned position in which it
20 disengages the muleshoe and perﬁits the tool to move upwardly._
_; ~ The upper end of the slot of many muleshoes has a downwardly
| facing shoulder but the upper-cnamferred.surface 46b_on.the
key will engage the shoulder and.cauee the looator kej +0 move
_inwardly and pass upwardly throﬁgh'the mnleshoee |
25 As the tool moves upwardly the tool carrier will engage
| the side wall of the tubing or the mnleshoe, 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 upwardly to release the



the tool carrier 17 to the kickover position. Wth the tool carrier

t he ki ckover position the surfaces 37 and 41 on the detent plunger 31
.he tool carrier 17 are engaged and |atch the tool carrier in the

-over position. Due to the relatively snall angle that 10 these
surfaces make with the center |imd4f the housing, a substantial force is
needed to force the plunger 31 upwar dl'y agai nst the force of spring 42 and

t he ki ckover tool will be held in its kickover -position while a valve is. a;j

bei ng | anded or retrieved from'the pocket 15. 15 After a valve is :
~landed or when retrieving after a valve is engaged, the kickover tool is

noved upwardly and the lug 49 will -agai n engage the nmul eshoe 13. A strong

upward force exerted on the tool results in shearing of  the pin 53 permt-
ting the lug to nove to an aligned position in which it 20 di sengages the
mul eshoe and permits the tool to nove upwardly. The upper end of the slot:
of many nmul eshoes has a downwardly facing .shoul der but the upper chanferred
~surface 46b on the key wil'l engage the shoul der and cause the |l ocator key

to nove inygrdatedN37Mand WIVANd tHdGutEht ursdaas aa 39 AS the
tool noves upwardly the tool carrier will. engage. the side wall of the:

tubing or Wwidlndomehdntodengagenient! qiblding Gilee tholarthraa¥s nited Upward'
novenent of the kickover tool will force the tool carrier to its aligned

position. litsdaligned @bsiaaMGnmspWMMgemdlliaIdeﬁnaeundxfnqn%tmﬁy to .
rel ease the - -14- -
hole. |
5 The foregoing disolosure and description of the
invention is 111ustrative and explanatory thereof and
various changes in the size, shape and materials, as
well as in the details of the illnstrated construction,
may be made within the scope of the aénendeé olaims;
10 Reference is aiso made to out_coependingf

application No.8315696 which also describes and claims

a kickover tool.



j surfaces 37 and 41 and the detent surfaces 38 and 39 will cone into A
engagenent hol ding the tooI in its aligned position as the too

“retrieved fromthe hole. 5 ﬂ”@ﬂ ﬂ lﬂu0|ng di scl osure and descri p®i n
of the(}nventlon i's |IIustrab|v tory thereof and various

. ehanges i'n the size, shape and naterlals d4s well as in the details of the

illustrated construction, may be nade mﬁthln the scope of the appended

- clainms. 10 Ref erence i's akspsnade to our -co-pendi ng application
~Np. 8315696 which al so describes and clainms a kickover tool. - 15 -

CLAIM5 1. A kickover tool conprising, an elongate housing, a tool carrier
pivoted to said housing, an actuator reciprocably nounted relative to said

_housing, a5 | ocat or key r@uAEM®cably nmounted relative to said

housi ng and associated with sai d actuator, said key when arrested in
novement effectlﬂgﬁr%+%E¢W%rnﬁ@%he@ﬁmﬁk%ﬁk%%'s%?deﬁ%ﬂ%?ﬁﬁ be@ske¥ uat or upon

- conti nued nnvenent said, housjn d rotation of, said too
1okl Ced shla -

~carrier to ki ckRdERErCRbEIEr AL
qreleasgg|¥erg{?€€ %fé%? .%dﬁégﬁéegrrefagiége£oal593690851§§9keq over

_f§__

?9%F1E&ft?%naﬂE?%ﬁ?r

p05|t|
. 5 locator key reciprocably mounted relative to said

housing and assqclated thh_said actuator, said key e
when arrested-in mOvement-effegtiq9 relative
movement betwéen_saidfhousing-and actuator'upoh
continued movement of said hohsing'and rotation of
10 saidztooi ca:rier to-kicked—ovér posi;iop, and a.'
| single;two—position deteht réleasabiy.holdihg said
tool carrier in either aligned or kicked-over

position.felative to said housing.

15 2. A kickover tool as claimed in claim 1, wherein

the detent is.qarriéd by’said-housing.

3. A kickover tool as claimed in claim'L,.wherein

the two-position detent is provided by a stop

s 20 darriédzby'the-housing} a plunger reciprocable

reiative to the housing, and-aiépring cdmptessed
between the stop and plungéf;'the plunger has a

downwardly facing tooth thereon; and the tool
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2. A ki ckover tooL-as—e%arnEﬁ’Tﬁ—ETE—n11 wherein the detent |s

\[led by said housing. 3. ‘“ﬁs claimed in claim1, wherein
wp=\p03|t|on detent is p ‘E ﬁﬂ“mﬂ carried by the
ho I ngy' a pl unger reciprocabl st o*t he housing, and a spring
conpressed between the stop and plunger the plunger has a downwardly

- facing tooth thereon; and the tool -16- carrier has an upwardly facing

‘tooth thereon engaging the pIungerlfooth 4. A kickover tool as clained |n“

claim3, wherein_ 5 S n d f th
housi ng and pluﬁﬁﬁ$1?¥n¥?§ %geggﬁgpélg f%@fngoFbggﬁifggfgagy ?Pgnfklzkgver

position to a pgﬁé%%sﬁ%aghglg uﬁéégngg @?th sai d housing. 10 5 A

ki ckover tool ny one o ains 1 to 4, wherein the |ocator
‘key has a | ongitudinally extending boss having spaced side wal | s proj ecting
outwardly fromthe exterior of said housing, the |ocator key is urged

~outwardly of 154. a ki&RbWerheoslngsbylatmedi ént chmams3,awhegein pivotally.
carri ed: by sai d boss, and rel easabl e nmeans holds said |ug in nonaligned
positi®n in mhlsbopamdahsgoprbbecteobegand1eneasddenﬂabf thesai d boss, said -

Iug when rel eased being not w der .
housing and plunger limits plvotlng of the tool
carrier away from klckover position to- a position'

axially aligned with-sald houszng.

10 5. A kickover tédl as cleimed in any one of claims
1 to 4, wherein the locator key has a
-longitudinally extendlng boss hav1ng spaced.31de
walls projecting outwardly from the exterior of
said-housing, the locator key is urged-outwardly of

15 - said housing by resilient'means, a lug is

| p1votally carried by said boss, and releasable
means holds said lug in nonallgned position in
‘which said lug projects beyond one side wall of
said boss, said lug when released being not wider

20 than said boss and free.to move into alignment |

| therewith. |
6. A kickover tool as ciaimed'in cajlim 5, in
which cooperable means on said boss and said lug
limits rotation of said lug between approximately

25 its position when held in nonaligned position and

&8



20" . than said boss and free to nove intg alignment therewith. 6. A/

ki ckover tool as clained in—ea%%an?“Tﬁ’ﬁﬁTEﬁﬂcooperabIe means on said

“and said l'ug. limts rotation i Wﬂﬁvgen approxi mately 25
its po€ition when held in noiﬂi\mﬂn&mm ‘and -17- its aligned
"position. as clainmed in clai - £. A kfckbver tool substantially as

her ei nbef ore described with reference to and as shown in the acconpanyi ng

dr.aw - . =17 -
| E;amnngs | | |
' " its aligned position.
9' P as cla,imu( in claim 1
7. A kickover toollﬁubstantially as hereinbefore
described with reference to and as shown in the-

accompanying drawings..




