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-1- KI CKOVER TOCL This invention relates to kickover tools. Ln the ‘past,
nagy'ﬁjfferent ki ckover tools have been 5 . devised for Iandlng and
retrieving valves fromside pocket mamdel s. While the tools have taken r
many di fferent forns, they have generally been characterized by having a
t el escopi ng +el ati onshi p between the body of the tool and the actuator of
the tool and by a key on the 10 actuator which engaged a shoulder in ;=
the well and which was rendered ineffective afterithe tool had been kicked
over by shearing of a pin. Wen pulling a valve, a substantial force may be
requi red and-various provisions have been nade to keep 15 t he ki ckover
armin the kickover position while pulling a valve fromthe val ve pocket of
the mandrel. Many of these tools have been successful and are in operation
today. However, they are all conplex and usually fragile at one or nore
points. 20 It is an object of this invention to provide a sinple
rugged ki ckover tool which is inexpensive to manufacture. According to the
present invention there is prOV|ded a ki ckover tool conprising, an elongate
body, an el ongate '
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KICKOVER TOOL
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25 . -actuator alidable relative to the body, an arm connected to at

| east one of thes body and actuator and novable from retracted to —~
ext ended ‘position in response to relative sliding novenent of said body N
actuator, a locator key carried by said actuator and novable laterally
the’actuator bet ween a retracted posi tj on and an extended 5 posi tion,
sﬁrlng means urging said key towardsS. &xflended position, nmeans rendering
saikd~spring neans ineffective to urge said key towards extended position in
response to relative novenent of said actuator and body fromarmretracted
to arm extended position, and said spring neans 10 Is effective upon
said relative novenent of said actuator and body to arm extended position

to urge said key tovard@hisetirddmddidsdtdidtes THe kD¥EOVESN toblLk .be
descri bed now by way of exanple only with particular reference to the 15

acconpanyi ng drawi ngs. In rHdeatowinngsy -dfffeitént kicRoseberdbils have been
Illustration of a kickover tool in a mandrel and in the kickover position;

Figure 2-6s a vi edeviaed ¥dm lemldalg amd arelcphetiygi naleesi doosheuvidey a

ki ckover tool; 20 Figure 3 is a viewsimlar to Figure 2 show ng

the tool in klcke¢amhat[mandnams._qun&e the staoV¥sehatvaekenkanomgnyhe | i ne

4-4 of different forms, they have generally been characterized
by having a telescoping relationship between the body of
the tool and the actuator of the tool and by a key on the

10 actuator which engaged a shoulder in the well and which

| was rendered ineffective after the tool had been kicked
over by shearing'cf a pin.

When pulling a valve, a substantial force may be'
required and- various provisions have been made to keep

15 the kickover arm in the kickovér position while pulling a

. valve from the valve pocket of the mandrel.

Many of these tools have been successful and are in
operation today. However, they are all complex and
usually fragile at one or more points.

20 It is an object of this invention to provide a
simple ruéged kickover tool which is inexpensive to
manuf&cture. |

According to the present invention there is provided
a kickover tool comprising, an elongate body, an elongate

25 actuator alidable relative to the body, an arm connected

to at least one of the body and actuator and movable from



Figure 2; Figure 5is a framentary view in section show ng‘an 25

al § ’Latlve formof latching neans; Figure 6 is a fragnentary view

a‘%aEIIy in cross-section and partlally in el evation of a ki ckover t ool
ha g a |l ocator key assenbly in accordance with the present invention. .\J
Figurt 7 is a viewalong the lin i 7-7 of Figure 6 5 of the key;

Figure 8 is a side view of the k y’along the I|ne 8- 8 of Flgure 7; Figure 9

h h Fi
H ore 10 | sraeerehPe: Bl aeahel Besan it iF SRR (50 cPeRRBLEE Fi guree

O iroual < FA4YR papepkhsraf L SERIYIN ful f6c || LUEbEREROKey |

sequentially eratron of € act ure

a T agment ar ek SWpPRY! kY 1bN 8EEEROR 3 AR %&Am eV Pro ! Ramdi 1 ed

form of actuator sse I gure viewsimlar to Figure 14

show ng the §8¥u£gbgyb5%eeﬁt 8dredtacted pomfargtgﬁalénléxeeﬁaaaﬁent ary

view in section o
5 position, spring means urging said key towards extended

position, means rendering said spring means ineffective s
to urge said key towards extended position in response to
relative movement of said actuator and body from arm
retracted to arm extended position, and said spring means
10 is effective upon said relative movement of said actuator
and body to arm extended position to urge said Kkey
towards retracted position.
The invention will be described now by way of
example only with particular reference to ﬁhe
15 accompanying drawings. 1In éhe drawings:-
Figure 1 is a schematic illustration of a kickover
tool in a manérel and in the kickover position;
Figure 2 is a view, partly in elevation, and partly
in section showing a kickover tool;
20 Figure 3 is a view similar to Figure 2 showing the s
tool in kicked over position;.
. Figure 4 is.a view taken along the line 4-4 of
Figure 2; |
Figure.s is a framentafy view in section showing an
25 alternative form of latching means;

Figure 6 is a fragmentary view partially in
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-fodi fied formof the kickover.tool; Figure 17 is a view along the lines_
17-17'of Fjgure 16; Figure 18 is a view along the lines 18-18 of 2
Flg re 16; The arrangenents shown in Figures 1 to 5 and Fi gures ?ﬁ;ﬁ 17
18 do not conme within the-scope of the clains a of this Appllcathn but
,a descrlptlon of these Figures is included for explanatory purposes.
- Referring first to Figure 1, a condermional side 5 pocket mandrel 10

s il lustrated

This mandrel will be nade up in a wel]l tubing in t he
& g

convent i onal naﬁﬁ%?sf6eﬁF69Pd€nFoPaFﬁé4%%ﬂwiﬂJ Rsiiake kv t%r%hﬁh°?ﬁé
ports 11 into the i ﬁ K? A_Kickover &ool Is indicated at 12 in the Eed
10 over poSP?P PR BhéOEBPFofWaARF S L at B P CCOTRMRT Al I 8

i medi ately a
convent i onal

23% %he val ve ocket 14. The tool is run into the well |n t he
he

e%ﬁlegF§ a°t's engage t he stop 15 in a conventional

mul eshoe or ori entingigheevg 19 ROVikhoU G 180l 1d be: KiskediguL §°

posi tion.
5

10

15

25

When so pos

I oned, e fool i'zed to

of the key;

Figure 8 is a side view of the key along the line

'8-8 of Figuré 7:

Figure 9 is a rear view of the key along the line
9-9 of Figure 7;

Figure 10 is a view of the spring utilized with

" the actuator key of Figures 6 through 9;

Figures 11, 12 and 13 are schematic views
illustrating sequentially the operatioﬁ of the
actuator key;

Figure 14 is a fragmehtary view partly.in section
and partly in elevatién of a modified form of actuator
key assembly;

Figure 15 is a vieﬁ similar to Figure 14 showing
the key fully retracted;

Figure 16 is a fragmentary view in section of a
modified form of the kickover. tool;

Figure 17 is a view along the lines 17-17 of
Figure 16;

Figure 18 is a view along the lines 18-18 of
Figure 16;

The arrangements shown in Figures 1 to 5 and Figures



land or retrieve a val ve from pocket 14. Thereafter, the‘raising of the

tool wll-cause the tool to engage the top of the bul ge ‘of t-he mandrel 10

to nove the tool fromthe kicked over to the aligned position and permt

t he to be with- 10 drawn fromthe well. Referring now to Figures 2,
-3 an / the kickover tool incl udes§an-e| ongate body 16 having a flat side

. 16a and which preferably is generally semcircular in transverse section

At the upper edd ofl% lendokf d®, net cepmecvbrhin thepsepbge@fiFhe fGaims =
connecting the body to a nmeans for running the tool such as a wire line or
punp down tool of rilve AP klealyier EEFuﬁtg?5981P§18§s8€iéﬂﬁf%Mﬁ#ﬂ%?ﬁﬁbbﬂy
16. The actuator has_a flat side 18a and is preferably generally

seni circul ar i AGIAARAEEQF SR IPAERIENBRAPPHECRrgure 4. 20 At the
upper end of the actuator,, a vertical slot 19 (s provided and gn actuator

key 21 is supportedaﬁgﬁﬁﬁﬁqq LRt e EFSFrigabyaaCQR&%nﬁﬁQ?%iz%ﬁﬁ%homn.

bositi dn as snalrhar mareeh i FE L EPneErRRES e Bay e AL R o (e
25 slot 19 agd heq&eeyué:{ﬁ kfswgff;éﬁ'?%hgr@n' Qhkh%oh%'q%o%ﬁn rﬁz%%éred In

a well. The key i Ust 1t ed opera heé “conventional “manner 10 ehgage .
the shoul der 114 e IS AE: 1ond N PPokBERENAbECTH L HRIRIH! Hw ement of
the actuator to ve the tool to k%c eg over pos?t?on and 1M the
conventional  ports 11 into the tubing.

A kickover tool is indicated at 12 in the kicked

10 over position with the control valve indicated
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manner.. The key is released for passing the shoul der by shearing of the
piin 22 .to pernt the key 21 to drop into the slot 19 and di sengage
shoul der. Means are provided for slidablyinterconnecting the flat

QLge§ of tThe body 16 and the actuator 18fwi th these flat sides in
capfronting rel ati.onship. This slidable connection nmay be provided in any
desi.red rgemerakby bytt h6 timmmedl sbalgndaboval the aalive qrockietit 24L endhie of
body 16 cooperating with a conform ng T-shaped slot 25 in the actuator 18.
The sl ot t2®10is wmn cimier then wdld t de Zheascaimvewtbynzbnpannessn 2hd
Figures 2 and 3 to provide for sliding novenment of the actuator relative to
t he body.radsed nfoi sagegeethgenstop| Y5atipea aepventionedd md@ashae 29rand a
support section 28. The armis pivoted to one of the 15 body and act uat or
adj acent amentiRg shecse threrpesitipp tthe ptepdr dey thenkickedbsrNels is
provi ded adjacent its lower end with a_slot 16b which receives the_s|otted
sectdfon PPt ar HherhsuPesitirnededthe (4ROHMYY 1Bep Pt 19iZRA BPn 29

in the bady which extends through the slot sectiqn 27 and sup- 20 orts
the arm 2FRANRT sFEHTEVER | Bﬁgi? HTHePAFReRad 42 1 e’é?%lgﬁegl'ottl'&l
| vot al gbout
o

Ler el L e e e G ] 20 ELCRaB0 2 2 SR S 0B
Canven et Sukdecolatnt mehars ) ke Hays ShB BB dert i Wt iRRYS) of
32 into Wiiah £heefkObh9Yni YUY o’ atd "pefmfX! €HYS tool to be with-

10 drawn from the well. | : '

Referring now to Figures 2, 3 and 4, the kickover tool
includes an elongate body 16 having a flat side 1l6a and which
preferably is genefally semicircular in transverse section.
‘At thé upper end of the body 16, a connector 17 is provided

15 for connecting the body to a means for running the tool sﬁch
as a wire line or pump down tool string.

An elongate actuator.18 is associated with the body 16.
The actuator has a flat side 18a and is preferably generally
semicircular in transverse section as shown in Figure 4,

20 At the upper end of the actuator, a vertical slot 19 is
provided and an actuator key 21 is.supported in position in
‘the slot 19 by a'shear.pin 22 as shown. A resilient means
such as a leaf spring 23 urges the key to extended position as
shown in Figure 2 while permitting the key to retract into the

25 slot 19 as the key strikes obstructions in the tubing when
lowered in a well. The key illustrated. 6perates' in the
conventional manner to engége the shoulder in the muleshoe 15
in the tubing afresting upward movement of the actﬁator to

move the tool to kicked over posifion and in the conventional



wactuat-or 18 and through the slot 31 in the arm ‘Upon relative
Jgfocation of the body 16 and thedactuator 18, their pivot pins 29 and
3 W Il cause the arm 26 to rotate bet'ween its in-line position shown in
“Fgurendo g, 1 L Hd Okay OYQT ORIALN $R0WbAdbIigUEReS siulder byBY
refergrrlétla to Figure 3,Y_it wi |l be noted }t,\ﬁ)at w’t% thg fctuat'oerr18yin its . .
full %Pﬁ%?b?nthéh%ﬁﬂ o2 3o yéLenle Eheaﬁe?nﬁﬂleiﬂf d’:F&fSOihEBt ghy 45 =
degrees to the longitudinal axis of body 16. The slot preferably rotates

t hrougdn g 89 CaRé angggaggsth@h%mdﬁldaymard pull - is exerted through the
body 16 10 on the arm26, as when a valve'is being renoved fromthe val ve

pocket in aueandrake pieviasavifidr el iasepd iatestohaeakinly AHOtERIH 29.
The rotational force will be applied to pivot pin 33 in the actuator 18 in
03l resideos 4 thgrbedyt a6t bad abhg tachiveiornXd ® with hehdsdyflat ktidessul ts
that a substan- 15 tially equal force is applied to the actuator 18 to
nove iintoonfirantipgarelditientshdp whiThel sit s hédablerconmeciiwnngratyhee
actuator 18 at the point of pin 33 outwardly fromthe body in a direction
nor malprevided| dngianyli dasineds mehner ast byt dhelgteqhdd, extanstinmti al
frictional resistance is set up in 20 the T-slot connection resisting

r et ur e¥Png hangdmtegmediate alegath pdsihadin. 16| coppenaddma gikkhi 8 a nodel

of the tool that a steady farce applied to the body 16 in_an upward -
conforming T~shaped slot 25 in the actuator 18. The slot 25

)

10 is longer than the tee 24 as shown by comparison of Figures 2
and 3 to provide for sliding movement of the actuator.relative
to tﬁe body. |

An arm, indiéatéd generally at 26, has a slotted section
27 and a support section 28. The arm is pivoted to one of the
i5 body and actuator adjacent the.lower end of thereof. In the
preferred form, the body 16 is provided adjacent ifs lower end
with a slot 16b which receives the slotted section 27 of the
arm, The arm is pivoted to the body 16 by a pivot pin 29 in
the body which extends through the slot;section 27 and sup-

20 ports the arm 26. |

The slotted section 27 of the‘arm has a flat sided slot
31 therein through which the pivot pin 29 extends and the arm
is pivotal about the pin 29. A fﬁll élot is not necessary and
a short slot could be provided for either pin but é full slot

25 is preferred for manufacturing con&enience. | |

The actuator 18 is provided adjacent its lower end with a
slot 32 into which ﬁhe slotted Sectidn 27'of arm 26 extends.
A pivot pin 33 carriéd by the actuator 31 extends through ﬁhe

slot 32 in the actuator 18 and through the slot 31 in the arm.
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direction will require several hundred pounds to be applied befor arm.
26 will. rotate to its rn-ljne position. It is 25 Dbelieved that orce’™.
applied results in bending of the actuator 18 in the space between tThe S
T-sl6t- cdnnection and the pivot 33 untikgthe arm26 is able to rotate a
sT.ight distance to an.angle l'ess than 45 degrees relative to the

| ongi t udivpadin are Xativée heebbgyocikisonupaetishe hbollpr A€ dimriie aadtpaswvirdes
a\greater force tending to nove the actuator 18 upwardly as conpared to the
f orce appl8i,ethedbermivot ginde2? cahdwBBcwild cadsei nhet laenf 2&cticonaitate
relationship in the T-slot. As these forces becone unbal anced, the actuator
18 wi || betwseat ciks ol®51ingt poisitiione siuwim im. Fidhne, 4i andeidhs rkickval ve
froma val ve pocket, in a mandrel, the relationship of the armand pivots
pernits $&ET FosidHmeshwmatn ofiga¥ree3to be applied to renove the val ve
fromthe pocket without rotating the arm 26 thus naintaining the valve in

al i §8nment wi t B% e frrgRee whe| B1gure By i mdildg heRRERC tHRrBIVER thgen

after the val ve has_ bgen, renpv nd the t.oql noves up hol e far enqugh for
t he arn1?GWH9?9ﬁﬁiﬁa%%elF%ggﬁigtaBW§i@Qﬁ&ﬁﬂaﬁn éi%néi?%ig%te¥5?ﬁgsnﬁ§ be

applied to overcong,the frictionfl égsistance and rotate th mtoits
u

in-1ine FEEAYDIT ARRFSAme Rl eﬁeigeescoﬁpa Sof- A ﬂﬁ%rﬁ%}%
oL POCKS! WBT g 2t HAE 468 DECELAL) BEh D TAIOINSP AU B 14p!
posi - degrees.- When an upward pull is exerted through the body 16
10 on the arm 26, as when é valve is being removed from thé valve
pocket in a mandrel, the arm will be biased to rotate abput
pivot pin 29. The rotational force will be applied to pivot
pin 33 in the actuatorlls in a direction 45 degrees to the
longitudinal axis of the body 16. It results that a substan-
- 15 tially eéual force is applied to the actuator 18 to move it to
in an upward direction while at the same time_moviﬁg the
actuator 18 at the point of pin 33 outwardly from the body in
a direction normal to the longitudinal axis of the actuator
18. Thus, a substantial frictional resistance is set up in
20. the T-slot connection resisting return of the arm 26 to its
- aligned positionf It has been fqund in a model of the tool
that é steady force applied to the body 16 in an upward
direction will require several hundred pounds to be applied
before the arm 26 will rotate to its in-line position. It is
25 believed that the force applied results in bending of the
actuator 18 in the space between the T-slot connection and the
pivot 33 until the arm 26 is able to rotate a slight distance
to an angle less than 45 degrees relative to.the longitudina;

axis of the body. This upsets the force diagram and provides
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‘tigaat a much smaller force than required when a steady pul I is-applied.

20f. s The arm26 carries at the free end of its support sec- tion, the

co ntional tool carrier 34 which wiTY™ have secured thereto eithef a

/Egﬂcleﬂ |t8%§lF ﬁé‘n% {;%gégﬁlg 503\%3’%3 J‘Irl'g?? }?/‘é#'\éggégl 3% Pd‘farrgd]?%ea%ody and

25 aghial oL gt @ g éi'xr %@efé 118851%8? ecrfé’p&%i éﬁgého'i of the..
arm exte mor ng. su stan |a |ne Wi shown i n __,;
This re %&&éi‘ﬁ% chel ¢ aféf’a@%ﬂéhi{ﬂelﬁo ear'ld-sf’l%&’at Hs LOGE: %é‘ 'n

a second position mnt e support section extending transversely t he
body ag,38@4Npelome un%aal@rr?qéa £RY adkhakbe P& @énfoeaeeaetw' li zed
for this purpose. As shown in Figures 2 and 3, the actuator 18 may have

depr essLeNgn3 iakd p3f iIEl N RSN fﬂo,@eﬁa{rengr bhveheddetr Padidd Which

I's urged towards t actuat or by sprlng 05 held in place by a suitable

screw gock8e hHinke: maili’raﬁes rthe 281amyon¥hd pAnyE f ohe aweh ahd apivewsi ng or
a stacked group of Belleville washers. In an alternate form a shear pin

may bepétnitseddverd hcRunfirkle plaimdd b8l Iforceastshban appFigar &b and

I nstead 10 of depression 35, the actuator 18 may have a bore 39 and a

count erémoeedthe Hadveorfr@d thhecpocket widinhoaltd eeqiatgirk? the arm 26
thus méintaining the valve in alignment with the pocket while

10 it is being removed therefrom. Then after the valve has been
removed and the tool moves up hole far enough for the arm 26
to engage the top of the side pocket, a sufficient force may
be applied to overcome the'frictional resistance and rotate
the arm to its in-line position. Of course, the sudden

15 contacf of the arm with the side pocket mandrel at the top
thereof will set up shock waves which will release the fric-
tional engagement and rotate the arm 26 to its in-line posi-
tion at a much smaller force than required when a steady pull
is applied.

20 The arm 26 carries at the free end of its support sec-—
tion, the conventional tool carrier 34 which will have .secured
thereto either a running tool or a pulling tool to which the
valve is attached in conventional manner. ' »

Means are prbvided for releasably holding the body and

25 actuator together in a first position with ﬁhe support section
of the arm extending Substéntially in line with the bbdy as
shown in Figure 2. This releasable holding means also holds
the body and actuator together in a second position with the

support section extending transversely of the body as shown in

-
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surfaces 16a on‘the body 16 and 18a on the actuator 18. A shear pin
substituted for the detent ball 37. 15 A like bore 44, counte

45, and plug 46 are substi- tuted for tH@-depression 36. Figure 5 shows the®
bogy- and actuator in the run position. As the body and actuator are noved
relati velBigureabh Amersuitablactyppi af4neqns cpa deeartdd iged tirr gehis on

renarnrng within the body 16 will 20 sl ide _along the confronthﬁg surface
18a of t FEIRASR orAEnBhPWRL IefiEtrafie2pare &1 fhenreRuRFRE e ™Y i ng

R B IR
gﬁgdr el d ﬁ?ﬂdgjegf? i‘&ggtg Sclvgée ) @% E@ﬁzﬁcgﬁgt jgtlfl;é’ 2'5;?’?
Lﬂgar r}eat S’Pﬁﬁ‘i o %’e %%%hiﬁoﬁ %‘g %gtgﬁngg?egg %h \]/'\}nr § [ gurehlzé iﬁ":{e t he
forces, rl)'tsf 8{&&5 I{Qh&{lg% e{i}ar&r%r&ﬁ oq'ﬁ'n-%épo%lf)t?o%gg ‘E’%B“?hg’g

pi,n has é*%?ﬁ %e t ool returned toits Figure 2 reIatronshrp
The use of t tent - as shown in Figure 2 permts the tool to be 5

el d 1 " the indigg Batelrnate |fofhgUaeshbhr IFidNHals 1o fWEilieredonm of

whi chs as. shown has it's inner end positioned bel ow the con- fronting -
£ .

place of the detent ball 37 as shown in Figure 5 and instead
10 of depression 35, the actuator 18 may have a bore 39 and a
counterbore 41 The bore'39-reeeives a removable plug 42
whlch, as shown has its inner end positioned below the con-
frontlng surfaces 1l6a on the body 16 and 18a on the actuator
18. A shear pln 43 is substltuted for the detent ball 37,
- 15 A like bore 44, counterbore 45, and plug 46 are substi-
tuted for fhe depress1on 36. Figure 5 shows the body and
actuator in the run p051tlon; .As the body and actuator are
moved relatlvely to each other, the shear pin 43 will be
sheared and the portion,remaininé within the body 16 will
20 slide alohg the confronting surface 18a of the actuator until
& it-reaehes.the bore 44 at which time.the spring 38 will force
the remainder pf the shear pin 43 into the bore 44 to hold the
parts in the kickover position. Then when the tool is pulled.

up through the top of the side pocket mandrel and the arm
25 engages the top of rhe mandrei and is forced to rotate clock-
wise as viewed in Figure 2, the shear pin 43 w1ll agaln shear
and release the body and actuator to permit then to return to

the position of allgnment as shown in Figure 2. while the

shear pin form of holding means can be designed to provide
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.means.is illustrated. In this forma friction nmeans is provided between the
*body "16 and the actuator 18 which resists relative noverment- between these
parts. The 10 friction means is adjustable so that the operator

provide for as much frictional resistance as desired to adjust the tool\d

"™ for various operating conditions= Hdr =i nstance, in very deep wells the

operator mght wi.sh to set the holding means to provide for

m ni num r esi st shear fOEG\St hétofiRef Ra%dhoMderthen ST ERRi at ed vveH;a"
i s involved, the operator might wish to provide for naximmresistance to
prevent any pd@bl%ﬁﬂ?t@oﬁﬁt%ﬂﬁ ?SBFrfﬁpﬁlﬁﬁePﬁt§%§IQ9Q3P?RNM§WE§Eﬁ@Ian¢n
this formof t tooI t he act uat or nst the bod

by a friction {CAdh LRFRRE Fﬁré&ﬁegﬁ§u§§céré@%ﬁfﬁéﬁ§Qiﬁn/]%P%s ﬂomm

at 10la . As t. sho in Fi ,.thg.actua f g

S0i 20emt the HEERS SRvelt p8orRert: hof 1GHEA A s IR, th 38 de
h d th t f t bolt 101 [ 1 f bl b

Srgv?géde&ﬁthﬁﬁsg %@gﬁ% f??cff%ﬁ ﬁggﬁ%&%gbgﬂ ag mashermao4 p%ﬁigraasﬁere

- 12 - will f f

whi ch wi I \INI not P[)ien rgbi‘y lP o3 %‘Erazz 3@ 33{8;% fglrrl}g’tet}\?\n'r 4£I&;§r6%w d@iéﬁl@

substantial fricliongl £PPi8€lated. 1In this form a friction means is

prbvided between the body 16 and the actuator 18 which .
resists relative movement between these two parts. The
10 friction means is adjustable so that tﬁe operator may
providé for as muéh frictional resistance as desired to
adjust the tool for vafious operatiﬁg conditions. For
"instance, in very déep.wellé the operator might wish to
sé£ the’holding meéns to provide for minimum.resiétance.
15 On ﬁhe other hand, where a highly deviated well is
involved, the operator might.wish to provide for maximum
resistance to prevent any possibiiity of thg tool falling
into a belly down mandrel.
In this form.of.the tool the actuator 18 is held
20 against the body 16 by a friction bolt 101 which is
threadedly securedito the body 16 as shown at 10la. . As
best shown in Figure 18, the Actuator 18 has a slot 102 *
_adjacent the body 16 and a wider slot 103 overlying the
slot 102 to provide a shoulder therebetween. The
25 friction bolt 101 will preferably be provided with a

suitable friction means, such as washer 104. This washer
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therewith. Preferably, the washer should be such that 5 t he operator,
by changi ng the ti.ghtness of the screw wth the body 16 can adjust the -7,
armount. of frictional drag between the washer and the actuator 18. Aft t he
drag bolt 101 has been adjust-.ed, it may be locked in place by the61§§?
%érem1105 The bolt 101 provides a T ﬁgaped menber whi ch engages th
essentlally 05 T-shaped slots 107 l 03 in the actuator. Fromthe above

iTwill be seen tfg%dsggggggbigdbgygg o sl Idlﬁﬁgngc”jﬁ %!grbggeytﬂk ed to

hhfd the actuat of | gn p05|t|o sired, 1n kicked
over position. T,ng ;igigonwﬂaga §E34S n@le 'fhgw Cé%ausl wﬁéﬁneﬁa REEhEELS,

10 as it does requrfe redressing and provi des a sinple adjustable

means for hol di nget Et 2GE Hat B 030 ebad ¥ uiby ddit idES| f etk ¢ £d@d 1 086t Rct
Figures 16 and 17 show a slightly different formof kickover arm The arm

106 is pivoted tehébswh?eﬂy b!ﬂrEEerJa@ﬁyJﬁ theMijsdhderdRd S1OMbe QR ket
novenment of the arm 10 The armis operated by the actuator 18 through

the pinss108 andtﬂ@%%ﬁ’ekaho%rebyelc@l%@hgtlelgt hherot it @riedS, ofisthdosbrew with
Figure 1, and confront each other. The two pins 108 and 109 slide within
slots 111 and l1llgnenbegpodiet,e sides of a web 113. This web of 20 mat.eri al
113 reinforces and strengthens the section of the armwhich is pinned to
the actuator 18 by the pair of pins 108 and ..



*.by the forty-five degree angle rel ati

“whi ch
t ool

t.he actuator 18. If desired, the friction neans 101 yyay be spaced a 25
SUbstantial distance fromthe kickovesw arm 106 and the fric- tion induced
ship of the portion of the arm 106
a e 8,1 @1 : a m of
o Qoﬂmglﬁﬂuﬁﬁﬁ thd ‘1%{ n dog‘a%%'rcztﬁ%?alohéﬁ BLEGLHA e tvtebgstg%

- adj AeeN{nboabbgaRby 9%, | &ﬂé@; AL g d \45'021.1':. hfo%?ﬂayebggg dBgaue.-.

rel ationship between the body an _ ( _
in thegdl gYfendd Har Toekeli0an Platd Uy it B6@0 séPedNE0L CkOKEr HBAR L O

'-€§§§:.Buring operation the armw | not projéct beyond t he oufer periphery

I gure cou ve the friction” nmeans position

actuator” could addit1 ona

give this additionally 05 frictional” resistance to novenent of the

act uat p§1 WpesvRaklsi g B-4

then raised until the key 21 engages the shoulder 15 in the mandrel.

Appl | caoldingf meanseady benwartd lizdd rtes Hald i the hactuatoroandf badyhdn 104

bei ng

15 overcone, the detent ball 37 being rel eased, or the pin 43

shear i abigeedi poisdidgicre and) 16 £t desiinad, | inakickederaverkppsation.

10

15

20

The friction drag means of Figure 16 is presently prefgrred,
as it does not require redressing and provides a simple
adjustable means for holding the actuator and body in the
Qesired relationship. |

Figures 16 and 17 show a slightly different form of
kickover arm. The arm 106 is pivoted to the body by pin 107
which permits. only rotative movement of the arm 106. The arm
is operated by the actuator 18 through the pins 108 and 109
which are welded to the actuator 18, as shown in Figure 1, and
confront each other. The two pins 108 and 109 slide within
slots 111 and 112.on opposite sides of a web 113. This web of

material 113 reinforces and strengthens the section of the arm

- which is pinned to the actuator 18 by the pair of pins 108 and

25

109. During operation the arm will not project beyond the
outer periphery of.the actuator 18.

If desired, the friction means 101 may be spéced a
substantial distance from the kickover arm 106 and the_fric—
tion induced by the forty-five degree angle relationship of
the portion of the arm 106 which engages the actuator 18
minimized. On the other hand, the form of tool shown in

Figure 16 could have the friction means positioned closely

e~provi

_ ed i hefBer @Bichn ditfifer ehé oasebnthgitigol as
thus far described, the tool is dressed in the Figure 2 relationship and
€% herTaspapednglotsr 102 agd A@3 iih aiHeachethdoot he tool carrier 34. 10

In the case of the running tool, a valve will also be at- tached. The tool
is run in theomoghentabava itannkll doanseena thaitntardyeldesihed magdeebfand i s

g

o/
sely i

E 1
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direction as viewed in Figure 2 to nove the armto the fully kicked over
poSition shown in Figure 3. After the armhas been rotated and is in
posi tion by friction washer 104 or 20 is detented or |atched by &ggthear
pin‘43 in"the kickover position of Figurg-3, the tool is |owered to“ef'ther
I"and a val ve in the pocket of the side pocket nmandrel or to engage a val ve
alzr-eady adjabentandr ethe Them ar ,upartheukll terniitdvieqol tise t henguel aasies t he
ryoni ng tool or pulls the valve fromthe 25 pocket. This action is

carri ed guoowvet relatitamighipr ketoweean | #hebebody apwld edchndtone dabilid ng
action provided by the friction washer, detent or shear pin is augnmented by
t he resiaddhtédoneligt &td provided inmtieoRidnreyléhEorml afi destli Rbfat he
45-degree slot and the longitudinal axis of the body as, her ei nabove

expl ai neBeinphipdd acents 4 cthe rkiickevese agm +a e okBhepaddisionaddy

bod at least with the Figure 2 formof the_tool, either the washer, the

s he§$ pi fréctienad: resf fancs it npmmeRt Rf dthecagkurder| WheRe PRlddRgr
position of 0O Fiqgure 3 until the valve has been rel eased or renoved from
t he pock@t toPhar ddf 1r&Sht i nued upward movement of the tool causes the

i R S TR R TR
et veen FRELoAdy A8edRedaSPLAI TATBFS! fo S HA AT Ro008 NS To
pulling or running tool is attached to the tool carrier 34.
10 In the dase of the running tool, a valve will élso be at-
tached. .The tool is.run in the conventional manner down to a
point beiow_ﬁhe mandrel and is.then raised until the key 21
engages the shoulder 15 in the mandrel. Appligation of a
‘steady upward.pull results in the friction of washer 104 being
15 oveicome,'the deteht ball 37 beiné released, or the pin 43
shéafing pefmitting the arﬁ 16 to rotéte in a counteréldckwise
direction as viewed in Figure 2 to move the arm tb the fully
kicked over position shown in Figure 3. After the arm has
been-rotated.and is héld in position by friction washer 104 or
20 is detented or latched.by the shear pin 43'ih the kickover
- ._ position of Figure 3, the tool is lowered to either land a
| vﬁlve in the-pocket of the side.pocket_mandrel or to engage a
valve already in the mandrel. Then an upward pull on the tool
éither reieases.the running tool or pulls the valve from the
25 pocket. Thié action is carried out with a steady force or a
| jar béing.applied and the holdihg action provided by the
friction.washer; detént or shear pin is.augméhted by the
resistance to rotation af the arm provided by the relationship

of the 45-degree slot.and the longitudinal axis of the body as

+
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'Ts ke a sharp bl ow agai nst the top of the side pocket mandrel to induce
" Vi tions in the several parts of the tool and permt it to readily assune
{the Figure 3 position. 15 _ | f ddéixed, where the shear pin system of

Figure 5 is utilized, the kickover tool may also have an additional detent
such ahdrwindlievé destpilaihiedir eSWRibad iz W Chrwifbrredopas ahgeWitHid he

shear pin to resist the initial reciprocation of the body and actuator to
ki ckovereljmasidnsinipndf i §1desanddbotly 2@t lessitstwitth RtHdliPipgide 2r foim S
ki ckover position and then when the tool is returnedto the in-line -
posi ti & fulrectieml, teithént bhe whehkrgkdher shwean pirheonldeadt posy tben

after the pin 43 has been sheared. Wile the 45 degree relationship of arm
26 to tnelipd suppn2so hoidl tihe arml 26erive the akigkowewh@ogitdamwodfis in

ki cked over position, it is apparent that a slightly different angul ar

r O5at | GHGHGS b Iuntilothevealve basebeesuredemsed s xemeved fromsbhe of
approxi mately 45 degrees will result in the desired latch rel ationship.

Fi gur ePFKet vughheseafEfron S PH e JupHaKtomanananbr ofethendte@hins for

extendi ng. and retracting the key. The body 50 |s the sane_as body 16 except
t hat acﬁqﬁe%ﬁ}éﬁt anls a%E’v'/IéFéelt_?et Hﬁ%g‘l‘ét FrEeb%’d‘}geO?f the sidenin the

act Ut o [ERLI 1903 ok 120BE AL 11 st LG SRl
2. This may be effected by supplying sufficient force to .
10 overcome the frictiohai resistance to movement between the
body 16 and actuator 18 or the arm may be moved rapidly to
sﬁrike a sharp blow against the top of the side pocket mandrel
to induce vibrations in the several parts of the tool and
permit it to readily assume the Figure 3 position.
15' " If desired, where the shear pin system of Figure 5 is
utilized, the kickover tool may also have an additional detent
éuch as that provided in.Figures-z and 3 which will cooperate
with the shear pin to reésist the initial reciprocation of the
body and actuator to kickover position and if desired, to
20 assist in holding the arm in kickover position and.then when
the tool is returned to the in-line po$ition function, to
maintain the kickover.afm in the aligned position after the -
pin 43 has been sheared. ' | =
While the 45 degfee.relationship of afm 26 to the axis of
25 the tool will serve as é latch when the tool is in kicked over
position, it is apparent that a slightly different angular
relationship will also give the same results and thus a rela-
tionship of approximately 45 degrees will result in the

desired latch relationship.
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ing a,resilient neans. The key is generally conventional in forn1mﬁt§§32e”
excepti on of the means for supporting a spring. The back side of the key
quaeenthjté free end-has slots 48 10 and 49 fornmed therein | eaving an
.upstandi ng flange 51 which has. a bore-ﬁé-therethrough for receiving a
\féfaining pin 66. At the opposite end of the key a bore 53 is provided for
recei ving t herjpjunss s pé ntbzoughc A 3pishomaldne rxed hEoxmyo§nagtadosr 18.
mg;ﬁ Bet.ween the slots 48 and 49 and the bore 53, slots 55 and 56 are
provi dekeyrandoeansgforgexbendingr pnd zetwactingddie h@¥%i nafter. A bore
57 extends through the key to receive the ends of a spring as w Ll appear
her ei naft er. The fredy e5901satigesame &% RRAY s1&H%Fe EvFﬁ@ttﬁos&&tl 0
-internediate sections 58 and 59 with a continuous U shaped |eg 61

connect ig¥EaMEs tHRARSYELSEY| BRECUIRNENE, BOInds 62 and 63 of the spring

extend in planes parallel to the | egs of the U shape ection 61 and,,
terdd nate in Whthip n*é’.aeeﬁﬂtBﬁFPFoﬁ?g 6Xe&fdVed 9 fg“& et O# e E%%'fi%?y,lsf he

SPINY LS BOsEL oo Seane Ragkpalde oA e i opbY SsEbbgeS ©8
e T oF BRSNS RS, TRy RS Sp on 82 LI

gnd 65 QééﬁﬁdwiQBOtEQeeﬁghﬁtiéd'%é'%hé“ﬁbéﬁ%wfor supporting a spring.

J The back side of the key adjacent its free end has slots 48

10 and 49 formed therein leaving an upstanding flange 51 which
has a bore 52'therethrough for receiving a retaining pin 66.

At the opposite end of the key a bore 53 is provided for
receiving the pivot pin 54 which pivotally supports the key on

_ actuator 18. ' o

15 ' Be£wéen the élots.48-and 49 and the bsre 53, slots 55 and

' 56 are provided for receiving legs of a spring as wili appear
- hereinafter. A bore 57 extends through the key to receive the

ends of a spring as will appear hereinafter.
In Figure 10, a special spring is shown having two coil

20 intermediate sections 58 and 59 with a continuous U-shaped leg

& 61 COnneéting the two coil sections. The free ends 62 and 63
of the spring extend in planes parallel to the legs of the
U-shaped section 61 and terminate in in turned end portions 64
and 65.

25 In assembly, the spring is positioned on the back side of
the key with the coil sections 58 and 53 on opposite sides of
flange 51 and a pin 66 extends throﬁgh the coils and the
flange to fasten the 5pringzin place. The legs 62 and 63 lie

within the grooves 55 and 56 on the key and the two bent end
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fi the legs 62 and 63 to the key. In unstressed conditiorf, the U shaped
3225 of the spring extends toward the front 67 of the-.key.and forms with

,95 the.legs 62 and 63 an angle slightly in excess of 200 degrees neasured

‘cl ockwi se from |l eg 61 I n assenbly, £ U-shaped leg 61 is forced to assune \/

of the PP 2R e ke B cFeHRARadRE 0. B TG b 1145 e TheY UhBBR Tend
thereofﬂt_}gl QOﬁﬁéai g O? E %Er |t%gt%s \ﬁéé})l_zappear fromthe d| scu55| on of"g

operation o0 e ac ures and 13 illustrate the manner

Flgure 11, ok Soptssies ?ﬁﬁﬁﬁf?ééﬁz?*f’%g a%hé?%dﬁ‘ 4976 dECelEY 0
to be igCoNGagktBhhl gooa%nfﬁrg:tfi&iuaias@ e & é}%dmf'efnﬁg wheg the

tooI isin running condition wt over -arm 2 having Tts support

41 ONeRS Bxgengdonanal &nY arh Ay ed1 4 dwerpf ntlhsteQ)é of VRN iy ks

contacts the shoulder 15 in the mandrel, and the body noves upwardly 20

rel ati viedsutd@® OLOURWLEe Eh@mlqgg63yaxtends into the slot 47 in the body
and unwi nds fromthe dotted line position shown in Figure 12 ta the solid

| ine positiomnwassembllg,| ehebU-dHgyud 1ey 061 hesSEorcéda tion adtnieorid t he
actuator and engages the actuator as shown. At this tinme, due to the upward
force Zositibomgsbaent dd Migure t®chndt beaksy aganindtd #Honi ecshfrbatihgul -
der 15 in the side pocket mandrel until the actuator and body have noved to 4
the fulface«i3@adobvéhepdsidyi 0 of ThguaetBatdired &asrﬁesﬁmtaEOa tawer s

the tool in the well to land or
10 in the upper end thereof to cooperate w1th the spring as will

appear from the discussion of operation of the actuator key.
Figures 11, 12 and 13 illustrate the manner ih which the

spring controls the extension and retraction of the key. 1In
Figure 11, as in Figure 6, the U-shaped leg 61 of the spring

15 is shown to be in_contéct with the confrooting surface 50a of
the body 50 when the tool is in running condition with the
kickover arm 26 having its support portion 28 extending along
the center line of the body. When thé key contacts the
shoulder 15 in the mandrel, and the body moves upwardly

20 relative to the actuator,.the leg 61 extends into the slot 47
in the body and onwinds from the.dotted line position,shown in
Figure 12 to the solid line position where the leg 61 extends
into -the slot 40a in the top of the actuator and engages the
actuator as shown. At this time, due to the upward force

25 being exerted on the tool, the key is held against the shoul-
der 15 in the side pocket mandrel until the actuator and body
have moved to the fully kicked over position of Figure 3.
Then, as the operator lowers the tool in the well to land or

retrieve a valve, the key is moved away from shoulder 15 and
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rétrieve a valve, the'key is noved away from shoul der 15 and the spring-

leg 61 .rotates to the position shown in Figure 13 and retracts the kegijnto;
the actuator 40 and nmaintains the key in the retracted position until e
ool“is redressed. Thus, the key will not 5 interfere with

Wthdrawi ng the tool fromthe well the key and spring are now entirely

‘sypported within the actuator by thél@pper outer corner 68 of the key being
hgld against the top of slot 19 by spring |eg 61, the key becones,

i neffective duriHaef BPaLBIudETadd FOLatES % HaRAS W1 eMeSRPEROVRr t 00
fromthe well. Wile a En Ig sprin acgﬁpplishing the two functiona of
urgi ng the key obit9BF8I y3afldsdBsE B MFhg TR IFWAREPY ASs been
illustrated, it mﬁ%l be aggreciﬁteg t hat t se arate(;pringé.couldtbg 15
utilized to accoftPfi BAPHESBSt G "GRs 17 Fot® infstRfices® tHRS SFHP 4B ¢oul d
be sufficiently rge that with t y .. the Eigure 13.position, the |leg
61 woul d not exe#ﬁeaﬁﬁoioﬁgerSﬁrF%%eggy. %ﬁi EﬂéL et %b n%otositioned I n
any desiged nmann r [ t A kl%:f 0L Lt retpacted
position$ such agﬁgé?fgﬁé ¥§?§n3§§&4g§¥¥§%njhﬁnn 4n§ﬂ%£b€%%iﬁégégai%§t

LR KSh' 0 OF Che' PpR BRSC IR RS AP P higp b B ReRT e
the actuator by the upper outer corner 68 of the key
being held against the top of slot 19 by spring leg-

6;, the key becomes ineffective during future use énd

10 withdrawal of the Kkickover tool from the well.

While a single spring accomplishing the two
functions of urging éhe key outwardly and subsequently
urging the key inwardly has'been illustrated, it will

be appréciated that two separate springs could be

15 utilized to accomplish these functiéns. For instance,
the slot 40a could be sufficiently large that with the
key in the Figure 13 position, the leg 61 ﬁould not
exert any force on the key. Then, another spring
positioned in any desired manner to bear against the

- 20 key and urge it to retracted position, such as a

spring coiled about pin 54 and bearing against the key
to urge it in a clockwise direction as viewed in
' Figﬁre 6 could be utilized fo'retract the kéy._ Where
two springs are usea, the force of the retracting spring
25 must, of course, be less than the foice of

the extending spring so that the retracting spring



", two springs are used, the force of the retracting spring 25 ° - must, of
cogrde; be less than the force of the extending spring:so t-hat- t he
‘wytﬁing spring only becones effective upon the extending spring
_ ing i neffective; An alternative form of actuating key is shown in \J
- Figures 14 and 15; This key differs only fromthe 5 previ ously
- described -key in that the key slides in two tracks instead of being rotated,.
about a pivot In the alternatiwe ﬂ?{nlof key, the actuator 70 has a pai#y
of spaced slots 71 and 72 therein. The actuator key 73 has a pair of pins
74 and 75 whi clonleCinicunde dfEddei b Ohford ltABde %2R Idptd ddre key to be
retracted 5 and extended relative to the actuator “70. Theé key may be
contoured to reeonEiddeimgffewrive] he sane manner as shown in Figures 7, 8
and 9 and the leg 61 of the key will engage the body in the sane manner as
before explained. 1®&n alternatividieformyofli fEenaningi Refpunet iskidpretiveen the
key of Figure 14 and the other key, is that the force exerted by the spring
slides the keyFigyures Hel Ao s1¥] Flig2key differs only from the

.5 previously described key in that the key slides in two

tracks instead of being rotated about a pivot.
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iﬁstead of rotating the keys about a pivot pin as shown in Figure 6. 15
Refereﬂbe is mede to our copending Application No. 8235814 from whi gh ¥
present Application is divided. CLAI M5 1. A ki ckover tool congri&l4ag,
@an el ongate body, an elongate actuator slidable relative to the bodth—dn-
_dfrmconnected to at |east one of the body and actuator and novabl e 05
iframretracted to extended positiorr aﬁ)response to relative sliding

mpvement of said body. and actuat [ ocat ied by said t
and movabl ¢ | ateral | YIB! CRRceHECEAREE YBor REBnOF e ) SHIATER hchaR
tended positiaop, [ ' id t ds, ext gpded ition,
means rendor- 100 kG 88 BEERRAnGRER,2T ol dA N Ty gk e Rag ol
t d t end b4 i . L, ati ent of id t uat
and body 11 om arsy ot et ect (BERFOEcPARgLd 0ol T VIR o of RS nblne
s effective upahsalfbiel aii ¥fiq5yepRRh. B 10d] LRCWY Yo AUl DOYaLLea" ™
extended position to urge 1 sal ey towards retracted position. 2.

The tools of O aigpd JbessadaSablasRyeNgoMRARS acdieladss F¢0 springs and
after the first spring i1s rendered ineffective the second spring is

effective to move thepkeyké hey! g€l egnreeairbidor&o Rceive the spdiifgtpgl Of

daim1 wherein said spring neans is
_ the same manner as shown in Figures 7, 8 and 9 and the

o _ |
leg 61 of the key will engage the body in the same manner

as before explained.

10 : The only difference in'function between the key of
Figure 14 and thé‘othér key, is that the force exerted by
‘the spring slides the key 73 in the slots 71 and 72
instead of rétaiing the-keyé about a pivot pin as shown
in Figure 6. |

15 ‘ Reference is made to our cobending Application No.

8235814 from which the present Application is divided.
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~S|nghe.spr|ng haV|ng a |l eg bearing against said body mhlle urglng sald key

to ds extended position, said body has a s ch said | eg
ext to render it ineffec- tive as the body and actuator nove t owar ds :

ar m ended - 25 posi tion, and said actuato er engaged by .
-;said | eg as the body and actuator movéht el at i vunm "m "'mmm ext ended ~/
position, said | eg when engagi ng said shoul der ?erfderti n4 said spring o
effective to urge the key -towards r &SREEMS posi tion. fg‘g

1. A kickover tool comprising, an elongate body, an-
elongate actuator slidable relative. to the body, an arm
connected to at least one of the body and actuator and movable

G5 from retracted to extended position in response to relative -

sliding movement of said body and actuator, a locator key

ey

carried by said actuator and movable laterally of the actuator
between a retracted position and an extended position, spring 3
means urging said key towards extended position, means render-

10 ing said spring means ineffective to urge said key towards
extended position in response to relative.movement of said
actuator and body from arm retracted to arm extended position,
and said.spring means is effective upon said-reiative movement
of said actuator and body to arm extended position to%urge'

15 said key towards retracted_position,

2. The tool of Claim 1 wherein_saidlspring means
includes two springs and after the first.spring is rendered
ineffective the second spring is effective to move the key to
retracted position.

20 3. The tool of Claim 1 wherein said spring means is a

L) 1

single spring having a leg bearing against said body while

a

urging said key towards extended position, said body has a
slot therein into which said leg extends to render it ineffec-
tive as the body and actuator mbve towards arm extended ;;
25  position, and said actuator has a shodlder engaged by said leg
as the body and actuator move relatively to full arm.extended
position, said leg when engaging said shoulder rendering said

spring effective to urge the key towards retracted position.

-



