KI CKOVER TOOL This invention relates to kickover tools. In the past, many

di fferent kickover tools have 5

trieving valves fromside pockef mandrel s. Wil e t hextogl 1@%
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force may be
requi red and various™ provi sions have been nade to keep t

armin the kickover position while pulling a valve fromthe val ve

pocket of the mandrel. NhgxgﬁbzihgggL}ools have been successful and are in

operation today. However;s
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fragile at one or nore points. It is an object of this invention to provide
a sinple rugged kickover tool which is inexpensive to manufacture

- According to one aspect of the present

i nvention there is provided a

ki ckover tool conphisi hgvesticn etelweée bodyidieonrary/foskd. si de and
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In the past, many different kickover tools have
been devised for landing and fetrieving valves from
side pocket mandrels: Wﬁile the tools have taken
many different forms, they have generally been
characterized by having a telescoping relationship
between the body of the tool and tﬁe actuator of the
tool and by a key on the actuator which engaged a
shoulder in the well and which was rgndered
ineffective after the tool hadlbeen kicked'over by
shearing of a pin.

When pulling a valve, a,substahtial force may be
required and various provisions han béen made to
keep the kickover arm in the kickover poéitibn while
pulling a valve from thé 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.

It is an object of this invention to provide a
simble rugged kickover tool which is inexpensive to

manufacture.
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key- at its upper end, nmeans slidably interconnecting the first an cond %
si des of said.body and-actutator in confronting relationship, an a i vot ed- -
te’.one. of * sai d body and actuator adjacent its |ower end, said armhaving a
support section, a tool 10 carrier pivoted to the free end of said
support section of said arm neans between said armand the other of said
.body and actuator noving said arm between a position substantially coaxi al
with said body and a position transversge thereof, and nmeans 15
.rel easably hol ding said body and actuator together in a first position with
sai d support section extRroddndisgbisd aond aldpect icgndathewipireseaitdihodutaod in
a second position with said support section extending transverse of said
~body. 20 ' thecer iis nprovidedtahdricpant toolt comprdsényg,i ament i on
~there is provided a kickover tool conp@sing, an el ongate body having a
first side, said bo8}oRadtagbedy mettpifisst sidgpFad cangrdca ﬁFvbgspin
at its |ower end, an eIongaée actuator 25 a second side, said

n 'k%?/

e
actuat or having a | BEBEbr °WQ§$%uﬂﬁ§“459fa§#3%&gpFVSFCBPH stdet s
l-over end, Jreans sl i dgbhécggéﬁ%eonnaegt{tnﬁga'{ & d 14, %@%n%e%gqgaﬁi es of

sai d body gnd act uaf . con i'ng Telatifonshi'p,” an-arm having“a section
with aflat 5 inBbHednsbot i Aderrd Ne D MOtRTE R il shady BiEvahigi N

upper end, an el angate actuator having a second side 5 andejggafd?
p

body and actuator in confronting_relationship, an arm
pivoted to one of said body and actuator adjacent its
lower end, said arm having a support section, a tool

10 carrie: pivoted to the free end of said sﬁpport
section of séid arm, means between said arm and the
-othgr of séid body and actuator moving said arm
between a position'subStantially coaxial with said
body and a positién transverse thereof, and means

15 releasably holding said body and actuator together in
a first position with said support'section extending
substantially aligned with said body and in a second

_é _ position with said support section extending

transverse of said body-

©

20 ~ According to another aspect of the present
invention there is provided a kickover tool
comprising, an.elongate body having a first side,
said body having a connector at its upper end and a
pivot pin at its lower end, an elongate actuator

25 having a second side, said actuator having a locator



~with said slot receiving at |east one of said two pivot-pins and a support
fe§tion extending fromsaid slotted section, a tool carrier pivoted to the
e end of said support section, and neans rel easabl y- 10 * hol di ng ;;
“said body and actuator together in a first position with said support
section extendi ng substantialy coaxial with said body and in a second o
position with said support section extending transverse of said body. 15
I n one enodi ment of the inventign a shear pin holds the tool in kicked over
rel ati onship so that a known Fofce must be applied to release the tool from
t he ki cked qver | ationship The _ki ckover tool ki cked over

) ip th
posi tion, h Xt%ga YBPS IS SO §ndp2 91V°tr8f%t?5h%ﬁ§pfévﬁﬁ the pul ling

force sets Lghéifdgéﬂg %&q?a%§§[i%@gggﬁbgﬁ%Fgﬂéaﬁﬁén%gi%%2§#§jckover armto

its aligned position. he™I I bed now by way

of exanple ogucy%a@ téld%%rtoifc‘é'a%@g'b%ﬁ?rlﬁﬂﬁeaﬁ:eu%\@@raﬂio 4% gy awi ngs. I'n

t he draw ngs: - . ure I's a schematic illustration of a
ki ckover t oode i skGipRd an a2aC BaYARGEaVVEEBt L bh Swi fV et FP4x pOSi tioned in a

mandrel and in the kickover -position; Figure 2 is a view, partly in
el evati on, asilled slot therein pivoted to.said body pivot pin
with said slot receiving at least one of said two
pivot pins and a support seétion extending from said : ?
slottéd section, a tool carrier pivoted to the free
end of said support section, and means releasably
10 ' holding said body apd a#tuator together in a first
position with said support section extending
substaﬁtialy coaxial with said body and in a second
position with said support section extending
transverse of said body.
15 ' In one emodiment of the invention a shear pin
holds the tool in kicked over relationship so that a
known force must be applied to release the tool from
the kicked over relationship. - The kickover tool, in
the kicked over position, has its parts in such a
20 relationship that the pul;ing force sets up a *

frictional resistance to the return of the kickover

arm to its aligned position.



10 partly i.n section showi ng a kickover tool constructed in Tk,
accordance With this invention; Figure 3 is a viewsimlar to Figure?2 "
showi ng the tool in kicked over position;, Figure 4 is a vieM/takﬁggg}ong

the | jne 4-4 of 15 : Figure 2; - -3- Figure 5is a frag ary

vi eWfi n section showing an alternative formof |atching neans; Figure 6 is

-afragnmentary view partially in cross-section and partially in elevation of
a ki ckover tool having a nod- 05 ified |l ocator key assenbly; Figure 7 is

~~a view along the line 7-7 of Figure GF%f the key; Figure 8 is a side view

~of the key along the line 8-8 of Figu 7: 10 Figure 9 is arear
~view of the key along thihd ififyehitiodN «ilQUkR desEr@Be@ ABwi By awyyeyeof the
.spring utilized with the actuator key of Figures 6 through 9; Figures 11,

12 and 13 are schengtimpld eovbly IWitH palritigular re€guenteatbyth&e operation

of the actuator key, Figure 14 is a fragnentary view partly in section and
partly in. el evati onacfompanyifg ett awdmmsaf act uat or key assem bly; Figure

15 is aviewsimlar to Figure 14 showi ng the key 20 fully retracted,

In the drawings:-
5 Figure 1 is é schematic illustration of a
. kickover tool constructed in accordance with this
invention positioned in a manérel and in the kickover
position; |
Figure 2 is a.view, partly in elevation, and
10 partly in section showing a kickovgr tool coﬁétructed
in accordance with this invention; |
Figure 3 is a view similar to Figure 2 showing
the tool in kicked over position;
Figure 4 is a view taken along the line 4-4 of

15 Figure 2;
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ure 16 is a fragnentary view in section of a nodified formof the :
‘over tool; Figure 17 is a view alongthe lines 17-17 of Fi guré 16;- and
AV

Referrlngd
st to Figure 1, a conventional side pocket mandrel 10 is illustrated.

F|gure 18 is a view along the |ines 18-18 of- F|gure 1-6.

s mandrel will be made up in agwell tubing in the conventional

manner .t 0

provide for the introduction of gas through the ports 11 into the tubing®;
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Figure 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 sprihg utilized with the
actuator key of Figures 6 through 97 |

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

Fiéure 14.is a fragmentary view partly in section and
partly in elevation of a modified form of actuator key assem-
bly;

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

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

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

Figure 18 is a view along the_lines 18-18 of Figure 16.

Referring first to Figure 1, a conventional side pocket
mandrel 10 is illustrated. This mandrel will be made up in a.
well tubing in the conventional manner to provide for the

introduction of gas through the ports 11 into the tubing.

t he body 16, a connector 17 is provided for connecting the body to a.,



An el ongate actuator 18 is associated with the body 16. 20 The actwuator

'sg%;hgn as shown i'n Figure 4. At the upper end of the actuator, a verti

sI'ot '19 i s’ provided and an actuator key 21 is supported in position in the
slot 19 by aishear pin 22 as shown. A resjlient means 25 such as a | eaf
spﬁ%ﬂg 23 urges the key to extended position as shown in Figure 2 while

- permtting the kaphd kilckioveet tobllooEhehss oindén€son hiss kimdisdatdéeat 12 in
obstructions in the tubing when lowered in a well. The key illustrated
operates in the kickeht ovenl pradtéont widhgdie t¢wntstoiul wekve nindkcatedshoe
;.15 .. in the tubing arresting upward novenent of the actuator to nove the

"tool to- ki gene posi k3 oHmeedia tehakawe cthe ol verpedret THe. kelhe s

‘rel eased fopgﬁﬁfsing the,shoulder‘%é-shearing of the gin 22 to permt the
' n

'key 21 to dr nt® tHB é8to fhg lantP dFEEn GRRYCPRECBADUMGBRETVERAS are
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slidable Co%lﬁféz*ﬂ% 18T Y ?891&?0&”%&@3?&%«:@ {BRNPEL R3cR¥a! Reelee 24

extending 10 alondg an 1 nternedfate [engt ody 16 cooperating wmth a

conforni ng Tosdiapiesh.S| aihetd ¢ peierdned OrtHd. todhemsy Obe22ti3ikeageo t han
the tee 24 as shown by conparison of Figures 2 and 3 to provide for sliding

novement of Ydwd act uatbrieetati wvalve tfrombastyckeb 14. Théreafter ntheat ed
generally at 26, has a slotted section 27 and a support section. 28. The
armis pivotzaisingpmf dthe fwol will cause the tool to engage the top of
t 10 the bulge of the mandrel 10 to move the tool from the kicked
over to the aligned position and permi£ the tool to be with-
drawn from the well. '
Referring now to_Figures 2, 3 and 4, the kickover tool
includes an elongate body 16 having a flat side 16a and which
.15 preferably is generally semicircular in transvérse seqtion.
-At the upper end of the body 16, a connéctor 17 is provided
for cohnecting the body to a means for running the tool such
as a wire line or pump down tool string.
. An elongate actuator 18 is associated with the bedy 16.
J:% 20 The actuator has a flat side 18a and is preferably generally
semicircular in transverse ééction as shown in Figure 4.

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

25 such as a leaf spring 23 urges the key to extended position as
shown in Figure 2 wh;le permitting the key to retract into the
slot 19 aé the key;strikes obstructions iﬁ the tubing when
lowered in a well; The key illustr?ted operates in the

conventional manneﬁ'to engage the shoulder in the muleshoe 15
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has a flat side 18a and_is preferably generally semcircular in transvey o



-~ hady and actuator adjacent the | ower end of thereof. In-the.-preferred form
vbody 16 is provided adjacent its |ower end with a slot 16b whi ch -

— eives the slotted section 27 of the 20 arm ‘The-armis. pivoted to 7

* the body 16 by a pivot pin 29 in the body which extends through the slot had

section 27 and sup- ports the arnb26. The slotted section 27 of the arm has

a flat sided slot 31 therein through which the pivot pin 29 extends and"tg

ar mizs the stybinrg arEesting hepwryd onovempeny| pLskbe astHatoredOssary and a”

short slot could be provided for either pin byt a full slot, is preferred
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029 AFUb33 ianla @alséagh_be 8h8 dhotitaépfate 05  between its in-line position
shown in Figure 4 and its kickover position shown in Figure 3. By reference

to Fi gur Medns tare Idrdvd dedt Edrt Batidablly theezconaectidd theifbatul | down’
position, the slot 31 extends at an angle of approximately 45 degrees to
t he sigles fdithel bedys 160andothoagtuator IThevitivttheas dlal widesat es |

t hrough an arc ,of 90 degrees. Wien an upward pull is exerted through the
body:B FREFIE IR IEF 2 tAONFRER -2 FREFe SLAABRLAGCPBABGELOR (BRY tPR val ve

Pockel Jied BIULSY  abDPr8d "hdhhir PesP k3 She %d ! 2L CePOling |
10 _ along an intermediate length of body 16 ¢ooperating with a -
conforming T-shaped slot 25 in the actuator 18. The slot 25
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 the body. .
15 An arm, indicated generally at 26,.has é 5lotted section.
+ 27 and a support sect@on=28. The arm is pivoted to one of the
body and actuator adjacent the lower end of'thereof. In the
‘preferred form, the body 16 is provided adjacent its lower end
with a slot 16b which receives the slotted section 27 of the
20 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—l =
ports the arm 26. gy
The slotted section 27 of the arm has a flat sided slot
31 therein through which the pivot pin 29 extends and the arm
25 1is pivotal about the pin 29. A full slot is ndt necessary and
a short slot could be provided for either pin but a full slot
is preferred for manufacturing convenience.
The actuator 18 is provided adjacent its lower end with a

slot 32 into which the slotted section 27 of arm 26 extends.



.pivot pin 29. The.rotational force will be applied to pivot 15 pin 33 in -~
the actuator 18 in a direction 45 degrees to the longitudinal axis of t T

_body 16. It resutts that a substan- tially equal force is applied to
actugtor 18 to nove it to in an upward direction while at the same ti -

- noving the actuator 18 at the point of pin 33 outwardly fromthe body in 20

a a$fect{on normal to the | ongitudinal axis of the actuator 18. Thus, a

.substantial of io&%ltogah 585LALRNER by ER AP hded NS 1T SHQUndD WU the
‘Tesisting retdrn of "the arm26 to 11s aligned position. It has been found

in a nodel ghokhg2at eal thlahceust®adls AT afRighedhieO shiBe BRdYnlénénasn.

~upward 25 direction will require several hundred pounds to be applied

before t he #@pon2Gelialtiveotratdprocatiohnolfi thepbodyi A8, anid ithebeddtmedsbrt hat

. the force applied results in bending of the actuator 18 in the space

bet ween t hel8,skbeirophvoti pinainkP tand 33 wild3 aamsiel thieeazmn2g6tpsrabatet o

rotate a slight distance, to an angle |less than 45 degrees relative to

the | ofgi t uBER¥PeRX it T innkinR dRosither §HOWRs iheFighER &i ApGnihAd

provi des a greater force, tendi,ng to, e the actuator 18. upwardly as
- Conpar ed to%Pﬁ§°V8F08°§be?%ds?éhﬁw%éT%%?ﬁr%I%é tool which is 05 inducing

the frictional regl.at] LR 1Pt -S| ot .. . QMR
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i renoving aac¥akye 180FhA Y8l ¥81P0GkGA bsSriBRdrle 1t Il AR ROf
the armand pivots permts several hundred pounds of force to be applied to

10 renoveahhangakveff appréRimpesiet 45V ddftded ottt ithe LbAgatddifalhagis

- fmaintaining the valve in alignment with the pocket while '

10 of body 16. The slot preferably rotates through an arc of 90

degrees. When an upward pull is exerted through the body 16
‘on the arm'26, as when a valve is being removed from the valve
pocket in a mandrel, the arm will be biased to rotate about _
pivot pin 29. The rotationai force ﬁill_be applied to pivot v
‘15 pin 33 in gﬁe actuator 18 in a direction 45 degrees to the
longitudinél axis of'the'body 16. It results that a substan-
tially equal force is applied to the actuator 18 to move it to
in an upward direction while at the same time moving the
actuator 18 at the point of pin 33 outwardly fiom the bédy in
'f? 20 a direction normal to the longitudinal axis of the actuator
. 18. Thus, a substantial frictional resistance is set ﬁp.in
ff, ' the T-slot connection resisting return of the arm 26 to its
| aligned position. It has been found in a model of the tool
that a steady force applied to the body 16 in an upward
25 direction ﬁill require several hundred pounds to be applied -
before the arm 26 will rotate to its in~line position. It is
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
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l#4~ 1S being renoved therefrom Then after the val ve has-been renoved and

ggg tool noves up hole far enough for the arm 26 to engage the top of-the
- de pocket, a sufficient force my 15 be applied torovercone-t
“frictional resistance and rotate the armto its in-line position. .
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depressions 35 and 36 therein -which cooperate.-with the detent ball 37 which |
i's upgeretonar dsmahdraltl, ugher rejatibhepipSolicithel arpl a0d phvatsui tabl e —
screw or the like. This spring 38 nay take any form'such a coil spring or a
st ackeumjjtsupevbral hundred pounds of force to be applied to

10

remove the valve from the_pocket without rotating the,érm 26

thus maintaining the valve in alignment with the pocket while

" it is being removed therefrom. Then after the valve has been

15

20

25

removed and the tool moves up hole faf enbugh for the arm 26
to-engage the top of the side pbcket, a sufficient force may
be appiied to overcome the frictioﬁai resis#ance and rotate.
the arm to its in-line'position. Of course, the sudden
contact 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. .

The arﬁ 26 carries at the free end of its support sec-
tion, the cbnventional.tool carrier 34 which will have secﬁred
thereto either a running tool or a pulling tool to which the
Qalve is attached in conventibnal manner.

Means are provided for releasably holding the body and
actﬁator together in a first position with the support section
of the arm extending substantially in line with the body as

shown in Figure 2. This releasable holding means also holds



Bell eville washers. 10 In an alternate form a shear pin may he
utilized:in place of the detent ball 37 as shown in Figure 5 and iziﬁé?
depression 35, -the actuator 18 may have a bore 39 and a counterbor
bore 39 recei ves a renovabl e plug 42 which, as shown has its inner end
posi tioned bel ow the con- 15 fronting sgefaces 16a on the body 16 and 18a
~onN he actuator 18. A shear pin 43 is substituted for the detent ball 37. A
{i ke™por e 44he oderdmnt eactuatan] tuigethéd dme asuseciond pasddibar wilth the
depression 36. Figure 5 shows the body and actuator in the run position. As
the body ancsupmnarit @gechiom@xtendind trhasversgly woRathe diddyr as ishovmedn
- pin 43 wll be sheared and the portion renmaining within the body 16 wl |

sl i de -al ong EMBIR&® ¥ o@ﬂyngfué-@ﬁgééethﬁ of TeAnaCEIARA Wrklized faxadbds

the bore 44 at_which tjme th ing 38 will f i nder _qf th
Shear pin AFTIRG e MrShoe (B BRaors ssandyde: B8, ERBaRRE L Femat”

posi ti . 100l d s, pul h f t i '
pocket Odr.rsan'dre 'awéeg%%%gn?agaerg&t%@d‘fﬂg%r%@t e %%n%?éeﬁ?g%%cﬁ IS F%_rgkg% to
rotate clockieMdrii® B8V £16chidh HIWSgea i ahd idbtha ¥ bydG@idinghear
ahd rel ease the body and actuator to permt themto return to t he
position of 34 imgierin 3 aseoby ansbigibielscrii be the Blesy MNHiS ephiel
hol di ng means can be designed to provide high shear forces, it does not

hol d t he arn38 mashetake lany fiwom tsuwh af icenilt Isprihgaprpanshaskééegretupactd
and the tool 05 returned to its Figure 2 relationship. The use of the
detent as sHRRWLeVLIRiggWashensernits the tool to be held in the -

The

10 In an alternate form, a shear pin may be utilized in
place-of the detent ball 37 as shown in Figure 5 and instead
of depression 35, the actuator 18 may have a bore 39 and a
counterbore 41. The bore 39 receives a removable plug 42
which,'as shown has its inner end positionéd.below-the con-

15 fronting surfacés léa on.thé bddy 16 and 18a on the actuator
18. A shear pin 43 is substituted for the detent ball 37.

A like bore 44, counterbore 45, and plug 46 are substi-
tuted for the depression 36. Figure 5 shows the body and
actuator in the run position. As the body and actuator are

 & 20 moved relatively to each other, the shear pin 43 will bhe
sheared and the'portién femaining within the body 16 will
slide along the confronting surface 18a of the actuator until
it reaches the bore 44 at which time the spring 38 will force
the remainder of the shear pin_43 into the bore 44 to hold the

25 parts in the kickover position. Then when the tool is pulled _
up through the top of the side pocket mandrel and the arm
engages the top of the mandrel and is forced to rotate clock-
wise as viewed in Figure 2, the shear pin 43 will again shear

and release the body and actuator to permit them to return to

d of.

-



| %Tﬁ ne position. In Figures 16, 17 and 18 a further form of hol di ng neans
“lustrated. In this formof the invention a friction 10 means 4 s
} prOV|ded bet ween the body 16 and the actuator 18 which resi'sts relative
- nmovenent between these two parts. The friction nmeans is adjustable 5o that
the operator may provide for as pych frictional resistance as desired to

adj ust the tool for various operating conditions. For instance, in very:15

deephie| pSs L0 NSF A DL grithéid & SEhéwnSeh tzhau!ael @i.ng wiRaRs i Provide
m ni numresi stance. On the other hand, where a highly deviated well is

i nvadhest, pie b@ﬂﬁabﬁrhanghhg\/\mehntwcahowed@e‘sﬂgmmxlﬂwmﬂcﬁﬂjcﬁi ance to
prevent any possibility of the tool falling into a belly down mandrel. 20
| n thiigh fsheanffedres oot t deesicnobit beldSthe heid iagdihestin-idneody 16 by a

friction bolt 101 which is threadedly secured to the body 16 as shown at
101690%*-%@%%’51??1 $hear cPig, hFﬁebQGPuﬂ‘GﬁrEé aad ihe 610@02 adj acent

h d I 0 h I 10 d
ok o itz U ke Misfire, 2 reta Phebibon BOFL u3810% Fhe pEFERkDIy be
h. g f 104, Thi h
E’J?’Yé‘%r%%%bfﬁ‘ BGES, 2 L, PR "Seof R0, BR IR e i Chowi

not oIt itiWnt,h the actuator 18 but will provide a subst ant i al
frictional é%%{act -10- therewith. Preferably, the washer should be such

that the mperidiufes 06 ,cNaNaNAY 18he tHudtheesFolh bEehstaengWnbdng he body 16,
can adjust the amount of frictional drag between the

is illustrated. 1In this form of the invention a friction

10 means is provided between the body 16 and the actuator 18
which resists relative movement between these two parts. The
friction means is adjustable so that the operator may provide
for as much frictional resistance as desired fo adjust the -
tool for various operating conditions. For instance, in very

15 deep wells the operator might wish to set the holding means to
provide for minimum resistance. On the other hand, where a
highly deviated well is involved, the operator might wish to
provide for maximum resistance to prevent any possibilit§ of
the tool falling into a belly down mandrel.

_20 In this form of the tool ﬁhe_actuator 18 is held égainst
the body 16'by a friction bolt 101 which is threadedly secured
to 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

25 therebetween. The friction bolt 101 will preferably be
provided with a suitable friction means, such as washer 104.
This washer will preferably be of brass, plastic, or other-
like materials, which will not bind or gall with the actuator

18 but will provide a substantial frictional. contact



washer and the actuator 18. After the drag bolt 101 has been 05 adj ust ed; .
it may be |ocked in place by the lock screw 105. The bolt 101 provides a
Tishaped nmenber which engages the essentially T-shaped.slots 102 and 103 R¥
t e actuator. Fromthe above it will be seen that any desired type of
hol di ng neans can be utilized to hold tbggactuator and body in 10 aligned
posktion and, if desired, in kicked over position. The friction drag neans
.of Figure lGlexrawit®ent InrgFeafaplyed thts wdsHessinild aseli s6ckedhegsithg and
provi des a sinple adjustable neans for holding the actuator and body in the
desired rel aipexadivirp. by5 changingFther tiglitnessl dff Hwowarest wilthl yhei bbdyent
form of kickover arm The arm 106 is pivoted to the body by pin 107 which
pernmits onl y&oteanvadipgbnshe @mouns A fivsctignalrdrag éﬁéWﬁ@Ed the t he
actuator 18 thrgﬁgh the pins 108 and 109 _which are_wel ded. to_ the actuator

18, as show¥ashes @ide the gGFusfor dfnsr BhteEatheofriad . Pohel hodT Rees
d 109, slide, w thi J.ots 111 d. 11 it j d b .

ﬁ. s ud of ﬁ%&%ﬁeﬁhﬁé’ s oy e P PERGE 1% b ToBk, Rohesr WRs arm
: . ! j 8 b ! . _ _ ;

ope(r:at : znplt %ﬁ’;rk&n&lvx‘ﬂE I Foﬁgﬁyg{r'gjﬁ%%t ab)gftgr%lgpfgﬁer eq'Jou eﬁjcqge%%%% % { |hgg

actuator 18.eddertasiingdr-shapkbli 61608 188Ngnd Ollo 3B KtheS RRA]MG LR SULSt ant i al
di stance fromthe kickover arm 106 and the fric- tion induced by the

f__brty-f i ve degr eFrnglthe albrivieoithivildf Hehademr thar ehy! Mesdtedl@gpehioEh
“engages the actuator 18 mnimzed. On the other hand, the form of tool
shown in holding means can be utilized to hold the actuator and body in

: 10 aligned position and, if desired, in kicked over positioh.
The friction drag means of Figure 16 is presently preferred,
as it does not reqdire redressing and proﬁides a simple
adjustable means for holding the actuator and body in the
desired relationship. _

15 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

G 20 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
109. During operation the arm will not project beyond the

25 outer periphery of the aetuator 18.

If desired, the friction means 101 may be spaced a
substantial distance from the kickover arm 106 and the fric-
tion induced by the forty-five degree engle relationship of

the portion of the arm 106 which engages the actuator 18



Fi 16 could have the friction neans positioned closely adjacent to the
WP, in the alternative, the tongue and groove rel ationship bétween the
body and actuator could 05 additionally be provided in the Figure 16 form:
of tool at a point adjacent to the kickover armto give this additionally
frictional resistance to novenenjjof the actuator when pulling a tool, if
desired. In the operation of the tool as thus far described, the 10 tool
IS GfiesisEGddl t hoh FERaIr 6+BefehahlQNhieh fiteh &bt NeboR BUbWwhNAnOr running ™
tool is attached to the tool carrier 34. In the case of the running tool, a
val \Rigudd X8 scolkd ahavéathed frikb¢ibnomeansr positiohedc@loselliyonal manner
down 'to a point below the mandrel and is then raised until the key 21 15
eng@ftiaaend diouthieranms on, t ke thadedternagpveeathen tohonesteaddy upwar d
pull results in the friction of washer 104 bei ng overcone, the detent ball

37 AR S eF%]a?’el:Pn%}?'lE hBefFReR3 KR PPy ﬁ@ém%q#q?dc%eca\lmla to rotate
t | di d t th t

03 he J4AHGFBGLLY Vé%% ob‘réir%%pé'g’lntq%@n\g e (15 ARl @5 S0 1&T Fhe arm has

b det ent ed

eIl Ay SOt WL g Uabied [0 ShaPSR ATy < Getent e

toolfmscdﬁseﬁrle@efsqs%mer tbaﬁgvén¥§£V8f'£hé NEc RS Wierd 1&'1%3 pocket
mandrel or to engage a . val ve already in the nandrel. Then an upward

pul la aodihe iffodesdrelder reI eases the running tool or pulls the valve from
the pocket. This action is carried out with a steady force or .a jar being
appl i ed dmd tihee dpeimditignioifi dheprtoolded IShusheafr idascnibedshahe det ent or

shear pin is_augnmented by the
10 tool is dressed in the Figure 2 relationship and either a

)

pulllng or running tool is attached to the tool carrier 34.
In the case of the running tool, a.valve will also be at-
tached. The tool is run in the conventional manner down to a
point below the mandrel and is then raised until the key 21
- 15 engages the shoulder 15 in the mandrel. Application of a
steady upward pull results_in the friction of washer 104 being
overcome, the detent ball 37 being released, or the pin 43
shearing permitting the arm 16 to rotate in a counterclockwise
direction as viewed in Figure 2 to move.the arm to the fully
20 kicked over pésition shown in Figure 3. After the arm has
been rotated and is held in poéition by friction washer 104 or
is detented or latched by-the shear pin 43 in the kickover
position_of Figure 3, the tool is lowered to either land a
valve in the pocket of the side pocket mandrel or to engage a
25 valve already in the mandrel. Then an.upward pull on the tool
either releases the running tool or pulls the valve from the
pocket. This action is carried out with a steady force or a
jar being applied and the holding actibn provided by the

friction washer, detent or shear pin is augmented by the

It}



45-degree‘sl ot and the |ongitudinal axis of the body as herei nabove a
expl ained. Wiile it is preferred to use this relationship of slot and body, .
at Yeast with the Figure 2 form05 of the tool, either the washer, the
shedr pin or -detent may be relied upon tg ggﬂclthe arm 26 in the kickover
posi¥ton of Figure 3 until the valve has béen rel eased or renoved fromthe
pocket. Ther ; oRL.i : t ; a :

£8 strike the tantopobneb, pEacipniE O Al ot iR eIy eEasi DALY
rotate to thefl ithkel 18-Aegkee0816t MdUEKe AongitivaiiR)l haief bgctad B¥dy as
suppl ying sufficient force to overcone the frictional resistance to
nmovenent bet heeeinbbokbedexplainddact whtide 1t ois t hrefienredy tbe usevethis
rapidly to strike a sharp bl ow against the top of the side pocket mandrel-
15  to i nduel@tdoashipscfnsiat arddredy paat stagst wdthodheaFdgpeenit £ormt o
readily assune the Figure 3 position. |f desired, where the shear pin
system O Fi Qfr &bs 8%y FF—EEﬁF tRe waehemerthe sihaddy Pins Orhaetenk may be
addi tional detent .such _as that. prqvided in Figures 2.apd 3 which will
cooperate 20 re‘i\ﬁefih YR58 < e;l?olpﬁf naf% PR g? f‘ﬁe{:ﬁﬁi %?‘5{2"?3& BPEtEPBNCb¢

t he body and tar ki \Y/ L1d i i r 1551 [
hol di ng the g?' I'n ig&%&érE%%s?%%ggsgi%q?ﬁ%gq“%%ﬁg%%gCﬁggﬁh?gggekg%ﬁegh?o
the in-line pRYKetqn fiHitldadRer!, 0 dBitinted WifddL kikAinaitN o the fbbgned
position after the 25 pin 43 has been sheared. Wile the 45 degree

r.el ati onshi p calusasmitMe tarn heo agtsild the topl ofi lthesdulgeasfa Uhad didehen

the tool is in kicked over position, it is apparent that a slightly
di.f f ererit0 ang@icket mandrel and to rotate to the in-line position of Figure

-12- resistance to-rotation of the armprovided by the relationship of @

2. This may be effected by supplying sufficient force to
overcome the frictional resistance to movement between the
body 16 and actuator 18 or the arm may be moved rapidly to
strike a sharp bibw against the top of the side pocket mandrel

15 to induce vibrations in the several parts of the tool and
permit it to readily assume the Figure 3 position.

- If desired, where the shear pin systeﬁ of Figure 5 is
utilized, the kickover tool may also have an additional detent
such as that proQided in Figures 2 and 3 which will cooperate

fiﬁ 20 with the shear pin'to resist the initial reciprocation of the
body and actuator to kickover position and if desired, to
 t; assist in holding the arm in kickover position and then when
E the tool is returned to the in-line position function, to
maintain the kickover arm in the aligned position éfter the
25 pin 43 has been sheared.

While the 45 degree relationship of arm 26 to the axis of
the tool will serve as a 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



10

15

20

resationship will also give the sane results and thus a -~ 13-

@tj.onshi p of approximately 45 degrees will result in the desited |atch
tionship. Figures 6 through 13 show one preferred-form of actuator key~ -

and neans for extending and retracting the key. 05 The body 50 is

the*sane as body 16 except thang_sIot 47 extends transversely t hrough the

body. Wthin the actuator key receiving slot 19 of actuator there i sw

Pr oy ik chdtip oW Ao dieGiAle I W AR SedOTwSUPPAEL a1 Ny atﬁés' I ent

means. The key is generally conventional in 10 formw th the exception of
t hedewiaresd flartchpedaidionsaippr i ng. The back side of the key adjacent its
free end has slots 48 and 49 forned therein | eaving an upstandi ng flange 51
whi ch h@&iguttes & Thudwghetldr shgw boe peefevrad formt efnacguptor66. At the
opp03|te end of the key a bore 53 is provided for 15 receiving the pivot
pi rkey aid dreans, dioal thaépast andhrzeksychbingcthRitkry18. Between the slots

48 and 4 bore 53, slots 5 nd_56 are provided for receiving | egs
50f a spr%ﬁbqﬁggwsq 5 sﬁ@@e@ﬁagpgﬁ 18 gHrEPE7tBRteRd81PEr 8lgh the key
t()éf%éﬂégaéégiég%rseﬁpd%h hsgﬁ go ibmtgllappear hereinafter. In Figure

speC|a sprlng sS'S havrn I nternedi ate sections 58 and

e o GG b0y Bl SaNETLE 0o 0E doR rl Lo The
t hexhérdane GraRGidedn abkegndabvenll BpE8ihlD provil ik ek RAgddrs 64
ing a resilient means.. The key is generally conventional in
form with the.exceﬁtion'of the means for supporting a spfing.
The béck side of the key adjacent iﬁs free end has slots 48
and 49 forﬁed therein leaving an upsﬁanding 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 pfovided for
receiving the pivot pin 54 which-pivotally,supports the key on
actuator 18. : |

Between the slots 48 and 49 and the bore 53, slots 55 and
'56'are provided for receiviné legs of a spring as will 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
intermediate sections 58 and 59 with a continuous U-shaped leg
61 connecting 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. |

- In assembly, the spring is positioned on the back side of
the key with the coil sections 58 and 59 on opposite sides of

flange 51 and a pin 66 extends through the coils and the



. and 65. 1n assenbly, :‘the spring is positioned on the back side of t

- with the coil sections 58 and 59 on opposite sides of flange 51 an ﬁ1
166 extends through the coils and the -14- flange to fasten the s gin
p1ace The legs 62 and 63 lie within the grooves 55 and 56 on the key and

“the two bent end portions 64 and 65 extigrd into the hole 57 in the key thus

_fi*ing the legs 62 and 63 to the key 05 I n unstressed condition,

"'the U shapéliahgg 61 fdstere the ispriog dmdplacear dTheelégant 65 7amd Gihel:lseay

“and forns with the legs 62 and 63 an angle slightly in excess of 200

- degrees ne¥Wsthin thecaypreres i reg B4, OIFntla%s]é?ﬂbI@'ndtﬂée Urwpidprnt |erd 61 i s
forced to assupe th sition_shown i [ e and ars ag i nst the
f:confront|n§°F§%%n%0§4 Fn?hggbﬁﬁﬁegé 1?ﬁ8 §3F Qgﬂﬁ ?%0 & cut in
"« the upper e f t pring as mnll appear fromthe

_dlscu55|on§gglﬁge§§. léé) gﬁgc ua Qhﬁei §'Flgures 11, 12 and 13

“illuspate the ggnuﬁgtkas%ac%om&t&én, e wg-mé@'f%%hmeﬁafgg@&fn and

_ retrac ion of t key In Figure 11, as in Figure 6 eg 61

of the spripgih§ eRe¥AdsOtERatd €Nt PESnYI 1 SHetKONEEPUANGESHAS appePOa Of
"t he body 50 when the tool is in running condition wth the kickover arm 26

having itstheppegs 62randnesawxdmyls ngl idionly 20 exdesscoft @00 degrekst he
_body. Wen the key contacts the shoulder 15 in the mandrel, and the body
_noves upmameayuredagqukwxsqrﬁ;qnnhﬁg<ﬂ1. the leg 61 extends into the slot

47
: In assembly, the U—shaped leg 61 is forced to assume the

10 position shown in Figure G_and bears against the confronting
face 50a of the body 50. The actuator 40 has a slot 40a cut
in the upper end thereof to cooperate with the spring as will
appear from the discussion of opefation_of the actuator key.

Figures 11, 12 and 13 illustrate the manner in which the

15 spring controls the extension and retraction of the key. 1In
Figure 11, as in Figure 6, the U-shaped leg 61 of the spring
is shown to be in contact with the confronting surface 50a of
the body 50 when the tool is in running condition with the
kickovef arm 26 having its support portion 28 extending along

}:} 20 the center line of the body. When the key contacts the
shoulder 15 in the mandrel, and the body moves ﬁpwardly
relative to the actuator, the-legfsl extends into the slot 47
in the body and unwinds from the dottedrline position shown in
Figure 12 to the solid line position where the leg 61 extends

25 into the slot 40a in thé top of the actuator and engages the
actuator as shown. At this time, due to the upward force
being exerted on the tool, thé 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.



int body and unwi nds fromthe dotted |ine position shown in Figure 12 to
_ thecgg)id line position where the leg 61 extends 25 into the slot 40a in
~—$ he P of the actuator and engages the actuator as shown. At this tine, ;)
» due to the upward force being exerted on the tool, the key is held against

the shoul - der. 15 in the side poeHdd&= mandrel until the actuator and body -~
have noved to the fully kicked over position of Figure 3. -15- Then, as™¥¢
t he opben: oas| theraperetepnolovers hehqeteol oln akhe dveklt e cland @@l ve, the

key is.noved away from shou] der 15 and_the spring leg 61 rotates_to the
posi t FERE 62| W2 EV §ur ERG 3keRqlf PP%RE s2VRY Eﬁﬁgiﬁﬁéh¥4ﬁfe&§Léﬁ%r 40 and

i nt aj the 05, key in,t t t ed positi ti] t t ool . i
oo cEbEgsbRing "1 6 8eaies | 0 RS CPoRPELOR TheE 1A ATHT 1 tool from
th . k ' i nal - .ed within th
notuath 5etrples [Ele REyC RRERDCALC RUAREE 4B Yol e BEENES Wil T L he top
06 sl by 19nDb¥nePretFalc®adb boshi®iont htiay diRCc B | [ef fegtbygeduring future

use and withdrawal of the Kickover tool fromthe well. Wiile a single
spri nghaggokhki Keiynariillle dow intwiferss wailthirgi tigiddweide et vosll y and .
subsequently urging the key inwardly has been illustrated, it wll be )

appr e€remethehweliwo A8 theepeyaesdsppragy evel tole emtiiriedgd stup-acconpl i sh
these func- tions. For instance, the slot 40a could be sufficiently |arge

t hat RP¥Red Helkkin | #he Reimahar by thesuppex, cnker| egreer wed| @f nhe exert. any
f he key..Then, . h i i-_tioned i desi red
1o oY bafeki Kerd Rape5RE HhnotBE' 07 BI8L ob' B YR Lag g7y 0 e

L | *

10 the key becomes ineffective dufing future use and withdrawal
of the kickover tool from the well.

While a singie spring_accompliéhing the two-functions of
urging the key outwardly and subsequently ﬁrging.the key
inwardly has been-.illustrated, it wil; be'appreciated that two

15 - separate springs could be utilized to accomplish these func-
tions. For instance, the slot 40a could be sufficiently large
that with the key in the Figure 13 position, the leg 61 would
not exert any force on the key. Then, another spring posi-
tioned in any aesired manner to bear against the key and urge

20 - it to retracted position, such as a spring coiled about pin 54 _ P

2

and bearing against the key to urge it in a clockwise direc-

tion as viewed in Figure 6 could be utilized to retract the

pe)

'key. .Where two spxings are used, the force of the retracting

spring must, of course, be less than the force of the extend-

25 ing spring so that the retracting spring only becomes effec-
tive upon the extending spring becoming ineffective.

An alternative form of actuating key is shown in Figures

14 and 15. This key differs only from the previously



20 it toretracted position,. such as a spring coiled about pin 54 and
bear.i iy agai hst the key to urge it in a clockwise direc- tion as viewed iy,
Figure 6 could be utilized to retract the key. Wiere two springs are a; -
‘the force of the retracting spring nust, of course, be less than th
of -t4ie extend- 25 -ing spring so that the retracting spring only bee
effge- tive upon the extending~spring -becomng ineffective. An alternative
formof actuating key is shown in Figures 14 and 15. This key differs only
~fromthe previously - 16 - descri®etbkey in that the key slides in two
tracks instead of being rotated about a pivot. In the alternative form of
“key, the actuator 70esmoyibedaikeyofinsphasdtbeokey 79l bdes 7in ttwe efrackEhe 5
actuator key 73 has a pair_of pins 74 and 75 which reciprocate in the slots
71 and 72 pernittiru}ﬁﬁﬁ?qge?ftgeﬁégréPFé&?@dahﬂBteﬁtEHﬂ%ﬁ'reIative to the

actuator 70. The key may.be contqQured to receive the spring 10 jn the
same nmanner as shown in F]i“gd:&’@s a?.,ttjzegna 4ve LRE™t ﬂt key GEh‘gfa‘ftHéafr&ry WII |
engage the body in t ‘sane . I ef, expl aj. pe y dj,fference
in function between %e%;%lggngg ?ée?4ggégst zg %*'ﬁe?z kéerkge,er?i;ﬂ‘t hgit‘g% he
force 15 s exerigthdutddigesPrantas! b0gaitNBEkgYnd 374 Naddi®r sl ki L and

72 instead of rotating the keyS about a pivot pin as shown in Figure 6;
: reciprocate in the slots 71 and 72 permitting the key

e ' ' tb be retracted and extended relative to the actuator
e - 70, |
_h?hé key may.be contoured to receive the springl
T 10 in the same manner as shown iﬁ figures 7, 8 and 9 and
-. the leg 61 of the key'will engage the body in the
same manner as.before_explained;
The oﬁly_difference;in function between the key
of Figure'l4-and,the.6thgr ke},'is that the force
15 exefted by the spring Slides the key.73 in the slots
71 and 72 insteéd of rotating the keys about a pivot
pin as shown in Figﬁfe 6- .

Reference is made to our Application No. 8502643

a0

which is divided from the present application.:



.Reference I's made to our Application hb..8502643'mhich-is di vided fromthe
pr t application. -17- CLAI M5 * cC L MS *1. -A
Ki er tool conprising, ‘an el ongate body _having—a—fi++st—3side and

. connector at its upper end, an elongate actuator having a second si'de and
~locator key-at its upper 05 en means S|I “ﬁ rnectlng the firsg
and second sides of said body an act uat or m m‘ m E rel ati onshi p, aw
arm pivoted to one of said bo actuator adjcacent™its | ower end, said
~arm having a support section, ’?FTUU| carrier pivoted to the free end of

said suppQrt aekticRBvet £3bl A6RbriBEAS§, 18n eDSLYLED ){1 d the other
of  sai d body and actuat or  novi ng said arn1betmeen a p05| I on substantially
Ccoax afimét hsi@e dahadyoandcaopost s tuppey cene, t har @longate neans re-

| easabl y- hol di ng sai d body and actuator together in a first position with
sai actwaort hewdngorr esecandl reidribsndniocatyr 18ey ati gheduppel said

~body.and in a second_position with said sugfort section extending
05 r aiffder FC296 §&F§abéﬂyln99r°°q¥ﬁp¥%kﬂ e digisk Bngheeserds sitderol di ng

db f db d t uat d - :
B i Brad, 2%l AeRusreE, it BaRcanting raldt fots Rt AP aay 0 pin i n
h d th d bod d
act avg%%%%a%“r%o ?afcf 'Sy 2884 PhOLRURE O5a ] Dol NEL, Ofogl d body and
1S R 4ed PurR anﬁ gegg 6%+ Ofle SPEoPf asaa&lbwﬂe@. @&w%ar and a

co- engaglng T-shaped s ot he ot her
to the free end of said support section of said arm, means

o)

10 between said arm and the other of said body and actuator
moving said arm between a positien substantialiy cbaxial with
said body and a position transverse thereof, and means re-
leasably holding said body and actuator together in a first
position with said support section extending substantially
15 aligned with said body.and in a second position with said
support section extending transverse of said bedy.

2. The tool of Claim 1 wherein said holding means is a
shear pin carried by one of said body and actuator and en-

gageable with the other of said body and actuator to p;ace

20 said pin in shear, and means urging said.shear pin towards the 3
other of said body and actuator. ' :

3. The tool of Claims 1 or 2 wherein said slidable.

L2

connection is provided by a T-shaped member en one of said
body and actuator and a co-engaging.T-shaped slot on the other
25 of said body and actuator.

4. The tool of Claims 1 or 2 wherein spring means urges
said key towards extended position, means.renders said spring
means ineffective to urge the key towards extended position iﬁ

response to relative movement of said actuator and body from



25 of said body -and actuator. 4. The t ool _of C-ai-ms—t—or 2

CRRI N
spring neans urges said, key towards extended position, nmeans re ég,a sai ¢ -
spring neans 4-neffective to urge the key towar ‘““tﬁ“ﬁ’o' in UV
réspanse to rel ative novenment of said actuator\ n E18- arm

retracted to arm extended position, and_ggid spring feafls Fs effective upon
saitrel ative novenment of said actuator and body to arm extendi ng position

to urge sai ke PRt R aa ektradkh Bgsi@§on, and faid dPRiAPGhedts

Claim1 wherein the holding neans is provided by an adjustable friction
means. 6. A kfdedtdive aponCeanbl elgrite RbGSGEHE dPIFal@Vidguitdt rada
side, said body having a connector at its upper end and a pivot pin at its
| ower end, &ody obgakemacxtandinga\positlidn to sergad ssiide keyai towatdsat or
having a locator key at its upper end and a pivot pin at its |ower end,
means sl i dalietrynaat@d @esifdeni.-ng the first and second sides of said body
and actyator in confronting relationship, an arm having a_section with a

flat si‘td sl ot @hereﬁﬁepﬁﬂﬂkﬂPﬁcF%ﬁﬂ%l%oﬂ?eﬁ?%ﬁttb?n QifRngsmeans; ¢ss| ot
receiving at_J| ea e of I, il ¥ot _pins and a support section

ext endi ng f#Bﬁ??%#ﬁpEPbFPeégégé%%gﬁg §9%8§+°%£§$?%ﬁipivoted to the free end
of said support CtiQns a e ol di,n | :

act uat or toget hefee'i n % Tkll?%t%vg%s ?'t% iog'nl:\%nﬁ? ggégflg'sgiﬁpg%téﬁggggfgﬁdiyaewa?%g

~substan- 20 a #isdd VsxaXi SdidVBduys N if)a adhidttbrs epoNtk HaghgdONend t h
sai d support section extending transverse of said body.

. and a pivot pin at its lower end, an elongate actuator having
T 10 a second side, said actuator having a locator key ét its upper
end and a pivot pin at its lower end, means slidably intercon-~
.necting the first and second sides.of said body and actuator
in confronting relationship, an arm haﬁing a section with a
flat sided slot therein'pivoted to said body pivot pin with
15 said slot reqeiving at least one of said two pivot pins and a
support section extending from said slotted section, a tool
carrier pivoted to the free end of said support section, and
means releasably holding said body and actuator together in a
first position with said support section extending substan-
ié 20 tially coaxiallwith said body and in a second position with

. | 'said support section extending transverse of said body.

'3 7. The tool of Claim 6 wherein said slot-ektends at
approximately a forty-five degree angle to the elongate body
when said latch means latches said body and actuator with the

25 support section of said arm extending transverse of said body.
8. The tool of Claim 6 wherein said slot rotates
through an angle of approximately ninety degrees as said body
and actuator move relative to each other between said first

and second positions.



7. The tool of Claim6 wherein said slot eW@y a

fo -five.degree angle to the el ongate body mhen said | atch neans | atches
.S ody and actuator with the 25 support_s mextendlng\H
. ‘transverse of said body. 8. The tool of Clal F!M ﬂp‘slot rot ates
" throutgh an anglke of approxi matelyjga nety degree$ as sal nd actuator

nove rel ative t.o each-other between said first and second p03|t|0ns .

19 - 9. The tdol d¢f dlai 6Swherein salleslioahbdé &bansréigkerein said -

slidabl e connection is provided by a T-shaped menber on one of said body
and &st papuidaddbar co-eralmpesh | remberh ape doseooforsailde mderamd sai d body
and actuator. 10. The tool of Cainms 6, 7, 8 or 9 wherein said

hol dPﬁ'@uﬂ‘E‘aﬁsapé 2 Secangsgeabier leehapednslot s thmdyther oftuator and
engageag he ot her of said body and actuator to place said pinin
sheaP? Lﬁiﬁqﬁf%ﬁnclshear pin towards the other of said body and

p8ctuator, ooI of. Clalns 6 erein spring
0%eans urges saJ%Fk gg%oma S efﬁeddgd p03|t|onhgﬁ$éﬁss?éﬂ3€?£§ 9 spring
MeangekRS! { £CA1 ¥Redf PQCcEA &k Wy RO Wcia LB, eSponse 1o

rel ative novenent of said actuator body ron1a n1retracte fo arm

ext eaflgdepgagbhble @i€nsahd b'iherSWﬂ Ngh R BBy Sared f @6tha€oriPed sai d
relati ve movenent of said actuator and body to arm extended position to

ur geptace keydt pimr dn rstieac) eanfomeahenurying shid tgrdamwfpfhains 6, 7, 8
or 9 wherein the hol ding ,

towards the other of said body and actuator.
10 11, The tool of Claims 6, 7, 8 or 9 wherein spring me#ns

urges said key towards extended position, means render 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

15 spring means is effective upon said relative movement of said
actuator and body to arm extended position to urge said key
towards retracted position.

12, The tool of Claims 6, 7, 8 or 9 wherein the holding
means is a friction means.

20 13. The too;'of Claim 11 wherein said spring means
inclﬁdes two springs and after the first spring is rendered
ineffective the second sp:ing is effective to move thé key to
retracted position. .

14. The tool of Claim 13 wherein said spring means is a

- 25 single spring having a leg bearing against said body while
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 move towards arm extended

poSition, and said actuator has a shoulder engaged by said leg

o o e} »
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~spr-ing neans includes two springs and after the first spring is rend
"ineffective the second.spring is effective to nove 0 retract
) poSi tton. +14. - The tool of Caim1l3 wherein said spring rrean is a 25
. Si ngFe spring-having a | eg bearing agai nst sal m\\m ﬂg sai d key
. toyagrds ext ended- posi tion, said body has a slo mﬂgﬂ pch 'said | eg
_iextends to render it ineffec- tive as the body cactual or® nmove”t owar ds’
~arm extended position, and said actyapgr.has a shoul der engagéd “by said | eg
:-20- as the body and actuator nove to full arm extended position, said |eg
“‘when engagi ng sai d & aHdldodyeradr iaegtuatod mprvengoefdkrtarm ¢xtendpd t he key
““towards retracted position. 5 15. A ki ckover too
- :substantially as hepesittisinor sadés degholieni ehgagingenaddtshawtders shown in

‘the acconpanying draw ngs.
! rendering said sprlng effective to urge the key

‘means is a friction neans. 20 13.  The tool of Claim 11 wher e@i d

towards retracted 9051t10n.
5 15. A kickover tool substantially as

hereinbefore described with reference to and as shown

I

G - in the accompanying drawings.
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