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[57] ABSTRACT 

A ?ow control device handling apparatus adapted for 
use in placing a ?ow control device in a selected offset 
pocket in a mandrel having an orientating sleeve in 
the well tubing and for removing said device there 
from. A body adapted to be moved through the well 
tubing supporting a ?ow control device handling arm 
and means for laterally shifting the arm into position 
over a selected pocket when the body is oriented. Ori 
enting means connected to the body for coacting with 
the orienting sleeve for orienting the handling arm rel 
ative to the pocket. A universal joint is provided in the 
body between the orienting means and the handling 
arm for allowing the body to pivot about the universal 
joint to allow the body to move through curved por 
tions of well tubing. The universal joint maintains the 
orienting means and the handling arm in a predeter 
mined rotational alignment to allow orientation of the 
handling arm. An actuator is engaged by the orienting 
means for actuating the shifting means with the actua 
tor movable through the universal joint. Spring means 
are connected to the body above the universal joint in 
position to urge the body away from the tubing and 
towards the pocket when the body is oriented. 

8 Claims, 4 Drawing Figures 
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APPARATUS FOR INSTALLING AND REMOVING 
FLOW CONTROL DEVICES 

BACKGROUND OF THE INVENTION 

The use of an apparatus or kickover tool for installing 
or removing ?ow control devices or valves from an off 
set pocket in a mandrel is disclosed in U.S. Pat. No. 
3,752,231. However, it is frequently desirable to raise 
and lower the kickover apparatus through the well tub 
ing by means of a hydraulic pumping system as well as 
by wireline. In a pumpdown system, the well equipment 
passing through the well tubing is generally passed 
through a curved tubing in which the linear extent of 
the well tools being pumped is limited. The present de 
vice provides an apparatus or kickover tool for install 
ing or removing flow control devices or valves in which 
the longitudinal length of the rigid sections are reduced 
by using a universal joint to allow the tool to pass 
around the curved sections that affect the well tubing. 

SUMMARY 

The present invention is directed to a flow control 
device handling apparatus or kickover tool adapted for 
use for placing a ?ow control device such as a valve in 
a selected offset pocket in the mandrel in a well tubing 
and for removing the device therein. A body is pro 
vided in which a universal joint is provided intermedi 
ate the ends of the body for allowing the ends of the 
body to pivot relative to each other in a 360° direction 
so as to be moved through curved well tubing, but the 
universal joint maintains the ends of the body in rota 
tional alignment so that the apparatus may be oriented 
relative to the offset pocket. 
The ?ow control device handling apparatus or kick 

over tool of the present invention includes a body 
adapted to be moved through the well tubing and sup 
port a flow control device handling arm. Means are 
provided for laterally shifting the handling arm into po 
sition over a selected pocket when the body is oriented. 
And orienting means are connected to the body for co 
acting with an orienting sleeve in the mandrel for ori 
enting the handling arm relative to the pocket. Univer 
sal joint means are provided in the body between the 
orienting means and the handling arm for allowing the 
body to pivot about the universal joint thereby reduc 
ing the longitudinal length of the body and allowing the 
body to be moved through curved well tubing. But the 
universal joint means is non-rotative about the the body 
axis thereby maintaining the orienting means and the 
handling arm in a predetermined rotational alignment 
for allowing orientation of the handling arm. 
A still further object of the present invention is the 

provision of actuator means engaged by the orienting 
means for releasing the shifting means in which the ac 
tuator means are movable through the universal joint. 

Still a further object of the present invention is the 
provision of a ?ow control device handling apparatus 
having a universal joint intermediate the ends of the ap 
paratus and having spring means connected to the body 
above the universal joint and positioned to urge the 
body away from the tubing and toward the offset 
pocket when the body is oriented to aid in aligning the 
?ow control device or valve. with the axis of the offset 
pocket. 
Yet a still further object of the present invention is 

the provision of a universal joint intermediate the ends 
of a kickover tool in which the universal joint is a ball 
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joint having ?rst and second members. One of the 
members includes a slot parallel to the longitudinal axis 
of the body, and the second member includes a pin po 
sitioned in the slot and axially aligned with the center 
of the joint. The joint thereby allows pivoting move 
ment intermediate the ends of the tool to reduce the 
longitudinal length of the tool sections but still provides 
axial orientation of one of the ends of the tool relative 
to the other end of the tool for orientating the tool rela 
tive to the offset pocket. 

Other and further objects, features and advantages 
will be apparent from the following description of a 
presently preferred embodiment of the invention, given 
for the purpose of disclosure and taken in conjunction 
with the accompanying drawings where like character 
references designate like parts throughout the several 
views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an enlarged elevational view, partly in cross 
section, of the top portion of the apparatus of the pres 
ent invention in a well mandrel shown oriented but 
prior to being kicked over, 
FIG. 2 is a view similar to FIG. 1 showing the appara 

tus actuated into the kickover position, 
FIG. 3 is an elevational view, partly in cross section, 

of the present invention in position beginning to insert 
a ?ow control valve into the sidepocket of a well man 
drel, and 
FIG. 4 is a view similar to that of FIG. 3 in which the 

valve-is being further inserted into the valve pocket. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT > 

Referring now to the drawings, the well tubing 10 is 
connected a plurality of vertically spaced mandrels 12, 
here shown only as one for convenience. Each mandrel 
includes a main bore 14 therethrough generally having 
the same size and aligned with the bore of the well tub 
ing 10 and includes an offset pocket 16 for receiving a 
?ow control device such as a valve 18. 
A flow control device handling apparatus or kickover 

tool generally indicated by the reference numeral 20 is 
adapted for raising and lowering in the tubing 10 and 
mandrels 12, such as on a wireline or by conventional 
hydraulic pumpdown apparatus, to install or remove 
the valve 18 from the pocket 16. The apparatus 20 is 
provided for selectively installing or removing a ?ow 
control device or valve 18 in or from one of the desired 
vertically positioned mandrels 12 wherein the kickover 
tool 20 is oriented relative to the offset pocket 16 for 
inserting or removing the valve 18 from the pocket 16. 
An orienting sleeve 22 may be provided aligned with 

the main bore 14 and preferably positioned above the 
pocket 16. The guide sleeve 22 includes a longitudinal 
guide slot 24, a helical guide surface 26 positioned 
below the slot 24 and directed inwardly and upwardly 
toward the bottom of the slot 24 for guiding a key up 
wardly and into the slot 24, and an actuating shoulder 
28 positioned at the top of the slot 24 for coacting with 
a key positioned in the slot 24 for actuating the han 
dling apparatus 20. The flow control device handling 
apparatus or kickover tool 20 generally includes a body 
30, a ?ow control device handling arm 32 supported 
from the body 30, and an orienting and releasing mech 
anism generally indicated by the reference numeral 35 
for coacting with the orienting sleeve 22 for orienting 
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the handling arm 32 relative to the offset pocket 16 for 
installing or removing a ?ow control device 18. The 
body 30 includes a first portion 31 and a second por 
tion 33 and includes a protective guide member 34. 
The handling arm 32 is connected to the portion 33 by 
a pivot pin 36 and supports an adapter 38 which may 
be a running adapter which is conventional, such as the 
Type JC~3 of Cameo, Incorporated, which may be uti 
lized to carry a flow control valve 18 for insertion into 
the valve pocket 16. Laterally shifting means, such as 
spring 40, is provided such as between guide means 34 
and the adapter 38 for laterally shifting the handling 
arm 32 and thus the adapter 38 over a selected pocket 
when the apparatus 22 is oriented for shifting the valve 
18 over the pocket 16. 
Suitable supporting means 42 are provided for raising 

and lowering the apparatus 22 in the well tubing 10 and 
mandrel 12 by any suitable means such as a wireline or 
conventional hydraulic pumpdown equipment. The 
supporting means 42 includes a pivot connection 44 
connected to the body 30 for allowing the apparatus 22 
to be de?ected over and above the pocket 16, as will 
be more fully described hereinafter. Preferably, the 
supporting means 42 includes a second pivoting con 
necting 46 to assist in aligning the adapter 38 and han 
dling arm 32 with the offset pocket 18. 
The guide means 34 is arcuately shaped in cross sec 

tion for ease in moving along the tubing 10 and in 
cludes a recess in which the arm 32, adapter 38 and 
valve 18 may be carried in a retracted position so as to 
be prevented from falling into or engaging the top of a 
pocket 16. The guide 34 is more fully described in US. 
Pat. No. 3,353,608 and is sized and shaped so it will re 
main in the bore of the tubing 10 and thus will bypass 
and will not become stuck over an offset pocket 16. 
The mandrel 12 may also include a de?ector and guide 
surface generally indicated by the reference numeral 
17 (FIGS. 3 and 4) as more fully described in U.S. Pat. 
No. 3,741,229. The de?ector and guide 17 will engage 
the lower end of the valve 18, when the valve 18 is ori 
ented and shifted over, to guide the lower end of the 
valve 18 into the pocket 16, but is sized and shaped so 
as to prevent other well tools from engaging or sticking 
in the pocket 16 or on any valve seated therein. 

Referring now to FIGS. 1 and 2, the orienting means 
35 includes a movable body 50 telescopically and lon 
gitudinally movable in the ?rst portion 31 of the body 
30, and a locator key 52 pivotally connected to the 
body 50 at its lower end by an emergency shear pin 54. 
The upper portion 31 of the body 30 includes an open 
ing 56 through which the locator key 52 is yieldably 
urged outwardly by a spring 58. While the locator key 
52 is yieldably urged outwardly at all times, it will, be 
cause of a downwardly facing tapered surface 60, 
readily pass downwardly over protruding shoulders in 
side of the main bore 14 including any number of ori 
enting sleeves 22. The key 52 includes an upwardly di 
rected actuating shoulder 62 which, when the key 52 
is below the guide surface 26, will contact the down 
wardly directed guide surface 26 thereby rotating the 
valve handling apparatus 22 and rotatably align the ap 
paratus 22 in the well bore as the guide key 52 moves 
along the guide surface 26 and into the longitudinal 
guide slot 24. Further upward movement, of the valve 
handling apparatus 22 will bring the shoulder 62 ‘ofthe 
key 52 into engagement with the actuating shoulder 28 
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4 
thereby stopping further upward movement of the 
movable body 50. ' 

Releasable engaging means is provided coacting be 
tween the handling arm 32 and the second portion 33 
of the body 30 for initially holding the arm 32, adapter 
38 and valve 18 longitudinally aligned in the guide 34 
to prevent the valve 18 from being caught on undesired 
obstructions as the apparatus 22 is lowered in the well 
tubing. The engaging means may include a pin 66 on 
the arm 32' and a shoulder 68 on movable member 70 
which is initially secured to the body portion 33 by a 
shear pin 72. Normally, the movable body 50 is yielda 
bly maintained upwardly relative to the body 30 by a 
spring 74. However, as best seen in FIG. 2, when the 
apparatus 22 is moved upwardly in a mandrel 12, and 
the key 52 engages the actuating shoulder 28, the body 
30 moves upwardly relative to the movable body 50. 
An actuator 76 is connected to the movable body 50, 
by a shear pin 78 and is adapted to engage the member 
70. Therefore, upward movement of the body 30 rela 
tive to the movable body 50 causes the actuator 76 to 
be moved downwardly against the member 70 shearing 
the pin 72 which shears at a lower force than pin 78. 
The shoulder 68 is moved out of engagement with the 
pin 66 thereby freeing the adapter 38 and arm 32 to be 
laterally shifted by the spring 40 to a position over and 
above the offset pocket 16 and into engagement with 
the de?ector and guide 17, as best seen in FIG. 3. The 
handling apparatus 22 may be lowered to cause the 
lower end of the valve 18 to move into the offset pocket 
16. 

It is to be noted that prior art flow control device 
handling apparatus or kickover tools were generally de 
signed for use in generally straight well tubing and are 
of too great a longitudinal length to be pumped around 
a ?ve foot curved radius well tubing having a diameter 
of three inches. The present invention has, as one fea 
ture, the provision of a universal joint, generally indi 
cated by the reference numeral 80, intermediate the 
ends of the body 30 for allowing the body portions 31 
and 33 to pivot 360 degrees in any direction relative to 
each other about the joint 80. This allows movement of 
the apparatus 22 through a curved well tubing, for ex 
ample only, a three inch well tubing having a 5 foot ra 
dius. However, it is preferred that the universal joint 80 
be positioned between the orienting means 35 and the 
handling arm 32, and in that event, the universal joint 
80 while having the capacity to pivot in any direction, 
must maintain the rotational orientation of the han 
dling arm 32 relative to the key 52 in order that the arm 
32, adapter 38 and valve 18 are properly oriented rela 
tive to the offset pocket 16. Preferably, the universal 
joint is a ball joint having a ?rst member 82 and a sec 
ond member 84, one of the members such as 82 includ 
in g a slot 86 parallel to the longitudinal axis of the body 
30, and the second member 84 including a pin 88 posi 
tioned in the slot 86 and axially aligned with the center 
90 of the ball joint. The universal joint 80 allows the 
body portions 31 and 33 to pivot in any direction rela 
tive to each other and thereby pass through a curved 
portion of the well tubing, but the coaction between the 
pin 88 and the slot 86 assures that when the orienting 
means 35 is oriented in the orientation sleeve 22, the 
‘handling arm 32 will be rotationally oriented for mov 
ing outwardly and over the offset pocket 16 in the man 
drel 12. Additionally, the'universal joint 80 does not 
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interfere with release of the member'70 by the actuator 
76. ' ~ 

Referring to FIG. 3, it is noted'that when the valve 18 
is being moved into the pocket 16, the valve 18 must 
become aligned with the pocket 16,-as best seen in FIG.v 
4, for proper seating. In order to assistthe valve 18 in 
becoming aligned with the pocket'l6, a spring,‘ such as 
a bow spring 92, is provided on the'side of the body 30 
opposite from'the handling arm 32 to urge the body 30 
away from the tubing and towards the pocket 16 to as 
sist the valve to enter the‘pocket 16. The pivoting con 
nections 44 and 46 also more readily allow the-valve 18 
to become vertically aligned with the pocket 16. 
After the valve 18 is seated in the pocket 16 and 

locked by shoulder 13, the valve 18 may be conven 
tionally disconnected from theadapter 34 by an up 
ward movement, as is conventional. The apparatus 22 
may be withdrawn from the tubing 20 by moving the 
apparatus 22 upwardly and jarring the locator key 52 
against the shoulder 28 to shear the pin 78 which will 
bring a retracting shoulder 94 against the tapered‘face 
60 of the key 52 retracting the key 52 into the movable 
body 50 and away from the shoulder 28. 
Of course, the handling apparatus 22 of the present 

invention may also be used to remove a valve 18 from 
the seat 16 in a selected mandrel by utilizing a pulling 
adapter 20 of any conventional type, such as the Type 
JDC of Camco, Incorporated, in place of the running 
adapter 38. 

In operation, the handling apparatus is used for in 
stalling a valve 18 in a preselected pocket 16 by being 
lowered downwardly into the tubing 10 and past any 
number of mandrels 12 to the desired mandrel 12 in 
which it is desired to install or remove a ?ow control 
device 18. On reaching the desired location, the appa 
ratus 22 is raised whereby the guide key 52 engages the 
guide surface 26 and further upward movement causes 
the key 52 to rotate and be guided into the guide slot 
24 thereby orienting the apparatus 22 with respect to _ 
the offset pocket 16. Further upward movement will 
cause the shoulder 62 on the key 52 to contact the en 
gaging shoulder 28 above the slot 24 of the orientation 
sleeve 22, as best seen in FIG. 1. Further upward move 
ment of the apparatus 22 will move the body 30 up 
wardly, as best seen in FIG. 2, relative to the movable 
body 50 causing the actuator 76 to move the member 
70 and shear the pin 72 carrying the shoulder 68 off of 
the pin 66 which releases the handling arm 32. The 
shifting spring 40 will now move the adapter 38 and 
valve 18 into position above the pocket 16 and into the 
de?ector and guide 17, as best seen in FIG. 3. Further 
downward movement of the apparatus 22 causes the 
lower end of the valve 18 to move into the pocket 16 
and become axially aligned thereof with the aid of the 
universal joint 80, the pivots 42 and 44 along with the 
action of spring 92. Further downward movement 
latches the valve 18 in the pocket 16 and an upward 
jarring action disengages the adapter 38 from the valve 
18. The running tool 22 may then be removed from the 
tubing 10 as previously described. 
The present invention, therefore, is well adapted to 

carry out the objects and attain the ends and advan 
tages mentioned as well as others inherent therein. 
While a presently preferred embodiment of the inven 
tion is given for the purpose of disclosure, numerous 
changes in the details of construction and arrangement 
of parts may be made which will readily suggest them-_ 
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selves to those skilled in the art and which are-encom 
passed within the spirit of the invention and the scope 
of the appended claims. 
What is claimed is: 
1. A flow control device handling apparatus adapted 

for use in placing a flow control device in a selected off 
setpocket in a mandrel having an orientating sleeve in 
a well tubing and for removing said device therefrom 
comprising, 
a body adapted to be moved through the well tubing, 
a ?ow control device handling arm supported from 
the body, 1 

means for laterally shifting said handling arm into po 
sition over a selected pocket when the body is ori 
ented, 

orientating means connected to the body for coacting 
with the orientating sleeve for orientating the han 
dling arm relative to the pocket, and 

universal joint means in the body between the orien 
tating means and the handling arm for allowing the 
body to pivot about the universal joint for allowing 
movement of the body through curved well tubing, 
but maintaining the orientating means and the han 
dling arm in a predetermined rotational alignment 
for providing orientation of the handling arm. 

2. The apparatus of claim 1 including, 
actuator means engaged by the orientating means for 

actuating the shifting means, said actuator means 
movable through the universal joint. 

3. The apparatus of claim 1 including, 
spring means connected to the body above the uni 

versal joint, and positioned to urge said body away 
from the tubing and toward the pocket when the 
body is oriented. 

4. The apparatus of claim 1 wherein the universal 
joint is a ball joint having ?rst and second members, 
one of the members including a slot parallel to the lon 
gitudinal axis of the body, and the second member in 
cludes a pin positioned in the slot and axially aligned 
with the center of the joint. 

5. A ?ow control device handling apparatus adapted 
for use in placing a flow control device in a selected off 
set pocket in a well tubing and for removing said device 
therefrom comprising, 

a body adapted to be moved through the well tubing, 
a flow control device handling arm pivotally con 
nected to the body, ‘ 

shifting means for pivoting the handling arm relative 
to the body, 

releasable engaging means coacting between the 
body and the handling arm initially preventing the 
handling arm from being shifted until the engaging 
means is released, 

locating means carried by the body for releasing the 
engaging means including a locator shoulder pro 
truding upwardly and adapted to contact a shoul 
der in the tubing for actuating the releasing engag 
ing means, 

a universal joint means intermediate the ends of the 
body for allowing the ends of the body to pivot rel 
ative to each other to be moved through curved 
tubing but maintaining the ends of the body in rota 
tional alignment, said universal joint means is posi 
tioned between the locator shoulder and the han 
dling arm, and _ 

said locating means includes an actuator movable 
through the joint for releasing the engaging means. 
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6. A ?ow control device handling apparatus for use 
in placing a ?ow control device in a selected offset 
pocket in a mandrel having an orientating sleeve in a 
well tubing and for removing said device therefrom 
comprising, 
a body adapted to be moved through the well tubing, 
said body including an elongated guide means 
adapted to be lowered through the well tubing and 
bypass said seat, . 

a ?ow control device handling arm pivotally con 
nected to the guide means, 

shifting means for pivoting the handling arm relative 
to the guide means, 

releasable engaging means coacting between the 
guide means and the handling arm initially prevent 
ing the handling arm from being shifted until the 
engaging means is released, 

orientating means carried by the body for releasing 
the engaging means including a locator key 
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adapted to coact with an orientating sleeve for ori 
entating the body relative to the pocket, and 

a universal joint means in the body positioned be 
tween the locating means and the handling arm for 
allowing the ends of the body to pivot relative to 
each other for allowing movement of the body 
through curved well tubing, but maintaining the 
ends of the body in rotational alignment for provid 
ing orientation of the handling arm. 

7. The apparatus of claim 6 wherein the locating 
means includes an actuator movable through the uni 
versal joint for releasing the engaging means. 

8. The apparatus of claim 6 including, 
spring means connected to the body above the uni 

versal joint and positioned to urge said body away 
from the tubing and toward the pocket when the 
body is oriented. 

* * * >l< * 
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