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PUMP DOWN SYSTEM FOR PLACING AND 
RETRIEVING SUBSURFACE WELL EQUIPMENT 

CROSS REFERENCE TO RELATED 
APPLICATIONS ' 

This application is a continuation-in-part of US. pa 
tent application Ser. No. 243,380 ?led Apr. 4, 1972 
and entitled SIDE POCKET KICKOVER TOOL, is 
sued on Mar. 26, 1974 as U.S. Pat. No. 3,799,259. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to the place 

ment and retrieval of subsurface equipment in a well. 
In particular, the present invention relates to means for 
pumping well equipment through a production tubing 
string to land the equipment in a side pocket mandrel 
and to means for subsequently retrieving the landed 
equipment from the side pocket of the mandrel and re 
turning it to the well surface. The disclosed embodi 
ment of the invention is particularly directed to well 
completion systems in which the pump-down equip 
ment must be movable through curving sections of tub 
ing. 

2. Brief Description of the Prior Art 
The typical offshore oil and gas well is equipped and 

worked from an offshore production platform. Such 
platforms have been expensive and dangerous to oper 
ate resulting in the development of well systems which 
can be operated from a remote platform or land base. 
These remotely operated well systems usually require 
the use of through-the-flowline (TFL) or pump-down 
equipment and techniques. The well known wire line 
technique is not suitable for use with many remotely 
operated wells since the well tubing does not extend di 
rectly downwardly from the working area and the force 
of gravity cannot be employed to lower the wire line 
equipment. 

In many remotely operated marine completions, the 
tubing extends horizontally along the water bottom be 
tween the operating platform or land base and the well 
head. The direction of movement of equipment 
pumped through the tubing must therefore change at 
the wellhead from horizontal to substantially vertical. 
Since TFL, pump-down equipment includes rigid com 
ponents which cannot move through a right angle turn, 
it is conventional in remotely operated completions to 
form a large radius curve in the tubing at the wellhead 
thereby reducing the amount of bending or articulation 
required by equipment moving through the tubing ?ow 
line. 
Typical side pocket placement tools are relatively 

long and rigid which prevents them from being moved 
through curved tubing. If a conventional pump-down 
placement or retrieval tool is modi?ed by providing 
joints along its length which permit it to ?ex as it moves 
through the curves, the ?exibility of the assembly may 
prevent it from operating properly once it reaches the 
subsurface location. v 

Because of the expense of pump-down equipment 
and because of the substantial ?nancial loss which may 
result from its inoperability, it is desirable to employ 
running and pulling tools of simple, reliable design. In 
this regard, it is advantageous to employ a single basic 
assembly for both placing and retrieving subsurface 
equipment so that the number of different components 
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2 
required for operating and maintaining a pump-down 
system can be reduced. 

It is also desirable to be able to retrieve the running 
assembly with the use of pump-down techniques when 
the equipment carried by the assembly becomes lodged 
or is otherwise inoperative. 

In a typical well installation, several side pocket man 
drels may be included at different locations in the pro 
duction tubing string. The equipment to be landed in 
the side pockets of each of the mandrels may be differ 
ent and for this reason as well as others, some means 
is necessary for ensuring that the subsurface equipment 
is landed in the proper mandrel. Moreover, appropriate 
means are required for preventingthe running and re 
trieving assembly from operating until it is properly po 
sitioned relative to the mandrel. 

SUMMARY OF THE INVENTION 

The present invention providesa hydraulically oper 
ated system for positioning and retrieving gas lift valves 
and other subsurface well equipment of the type de 
signed to be landed in a side pocket mandrel in a pro 
duction tubing string or ?ow line. The well equipment 
is carried by an articulated running and retrieving as 
sembly which bends to permit the assembly to move 
through curved sections of the tubing. Pressure sup 
plied to the tubing from the well surface acts against 
the top of a drive piston in the assembly to drive the as 
sembly down through the tubing. When the assembly 
reaches a selected side pocket mandrel, spring loaded 
cam latches spring radially out of the assembly into re 
cesses in the mandrel to prevent further downward 
movement and to release a safety lock which prevents 
premature release of the equipment carried by the as 
sembly. The cam latches have a pro?le designed to 
mate and spring into a recess having the same profile 
in the selected mandrel and to slide past the recesses in 
all higher mandrels so that the downward movement of 
the assembly is automatically terminated at the se 
lected mandrel. 
As the assembly enters the mandrel, it is rotated by 

an orienting guide so that the equipment carried by the 
assembly assumes a predetermined position relative to 
the mandrel side pocket. After the cams are latched 
into the mandrel recess, continued application of pres 
sure on the top of the driving piston produces an initial 
relative movement between components of the assem 
bly to release a lock and initiate the ?rst step ‘in the 
placement and release of the well equipment. The tub 
ing pressure at the top of the piston is then relieved and 
the annulus between the tubing and casing is pressur 
ized to provide a pressure force below a drive piston 
causing the top portion of the assembly to shift up 
wardly. Pressure is then again applied to the top of the 
drive piston causing a kickover portion of the assembly 
to bend or jack-knife which in turn causes the bottom 
of the well equipment carried by the assembly to swing 
over the top of the side pocket opening. Continued ap 
plication of pressure lands and latches the equipment 
in the side pocket. The applied pressure on the driving 
pistons is then reversed and increased causing the cam 
latches to retract as the assembly is moved upwardly. 
This permits the assembly to release the landed well 
equipment and return to the well surface. With some 
modi?cation, the same basic assembly and procedure 
are employed to retrieve the subsurface equipment 
landed in the side pocket mandrel. 
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From the foregoing, it will be appreciated that an ob 
ject of the present invention is to provide a pump-down 
assembly which can move through a curved production 
tubing string to position subsurface well equipment‘ in 
a mandrel side pocket. It is a related object of the in 
vention to provide such an assembly which is also capa 
ble of retrieving equipment positioned in the mandrel 
side pocket. 
Another object of the present invention is to provide 

a pump-down assembly which can move through 
curved tubing sections customarily encountered in re 
motely worked well completions to position and re 
trieve subsurface well equipment. In particular, an im 
portant object of the present invention is to provide 
such an assembly which is capable of being employed 
to handle equipment for use with side pocket mandrels. 

Still another object of the present invention is to pro 
vide an apparatus of the type described which can be 
positively positioned with respect to a selected mandrel 
and which cannot be activated until it is properly posi 
tioned. 

It is also an object of the present invention to provide 
a retrieving and placement assembly of the type de 
scribed which includes emergency release means for 
permitting the assembly to be disengaged from lodged 
or inoperative equipment whereby the assembly may 
‘be returned to the well surface. 
The foregoing objects and features as well as others 

will be better appreciated from the following speci?ca 
tion, drawings and the related claims. ' 

BRIEF, DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical elevation partially in section sche 
matically illustrating a portion of a remotely operated 
well completion employing side pocket mandrels; 
FIGS. 2A and 2B are vertical elevations in quarter 

section illustrating the upper and lower portions re 
spectively of a preferred form of the running and re 
trieving assembly of the present invention; I 
FIG. 3 is a horizontal cross section taken along the 

line 3--3 of FIG. 2; 
FIG. 4 is a vertical elevation in quarter section illus 

trating a portion of the running assembly of FIG. 2 
landed in a side pocket mandrel; 
FIG. 5 is a view similar to FIG. 4 illustrating the as 

sembly of the invention just prior to kicking over into 
position for landing a valve in a mandrel side pocket; 
FIG. 6 is a view similar to FIG. 5 illustrating the as 

sembly kicked over and the gas lift valve being inserted 
into the‘ mandrel side pocket; and 
FIG. 7 is a view similar to FIG. 6 illustrating the as 

sembly releasing the landed gas lift valve. 

DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENT 

Referring to FIG. 1, a remotely operated well com 
pletion system is indicated generally at W. The system 
W includes a casing C, a production tubing string P and 
a plurality of side pocket mandrels M with side pockets 
SP. The suspended production string P and casing C 
may be supported from the ocean ?oor by conventional 
“mud-line” hangers (not illustrated) or may be 
mounted on an offshore platform (not illustrated). A 
horizontal section of tubing T connects with a remote 
surface operating point (not illustrated) and a'curved 
tubing section indicated generally at L is employed to 
connect the horizontal and vertical tubing sections. 
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A ‘preferred form of the ?exible or articulated run~ ' 
ning’and retrieving assembly iofithe present invention is 
indicated generally at 10 as it appears when moving 
through the curved tubing section L. The assembly 10 
includes a primary drive section 11, a cam latch section 
12, a lock sleeve section 13, an equipment holding or 
kickover section 14, 'a taper section '15, a- secondary 
drive section ‘16, an orienting section'l7 and a ?ex cou 
pling l8. ' ‘ - - 

FIGS. 2A and 2B illustrate the sections 12 through 18 
in greater detail in the position assumed as the assem 
bly 10 moves down through the tubing P. The primary 
driving section 11, which is conventional, is not illus 
trated in FIG. 2A. In operation, the drive sections 11 
and 16 function as pistons which seal with the internal 
tubing wall so that a'pressure differential may be devel 
oped across the pistons to moveor “pump” the assem 
bly through-the tubing stringP. The axial separation be 
tween the drive pistons permits the assembly to bridge 
wide spaces‘ in the tubing line in-which one of the pis 
tons is not insealing engagement withv the tubing wall. 
A suitable seal means such as packing -l6a is carried on 
the external surfaces of the sections 11 and 16 to pro 
vide a sliding pressure seal with the tubing wall. Since 
large hydraulic forces may be exerted on the drive sec 
tions 11 and 16, the use. of packingin aseal bore is 
preferable to swab cup type seals. I . I I 

The lower end of the drive piston 11 is connected by 
a ballhead 19 to a socket formed at the upper end of 
the?ex coupling 18 to form a joint 18a.- A split lock 
ring 20 holds the ball head 19 in the socket. The ball 
and socket connection of the joint‘l8a'permits ?exing 
movement between the‘drive piston 11 and the‘cou 
pling 18 while the lock ring 20 prevents the two compo 
nents from separating. An access opening 21 extending 
through the coupling 18 into the upper socket is em 
ployed ‘to insert the split ring 20 into the ‘socket. An 0 
.ring seal 19a of rubber or other suitable material is po 
sitioned between the ball and socket to provide a leak 
proof seal between the two components. The seal 19a 
also‘ assists in maintaining a limited amount of rigidity 
in the joint to ensure proper operation of the assembly. 
A similar pivot joint 18b vis provided between the cou 

pling 18 and the upper end of the‘orienting section 17. 
An alignment pin 22extends from the ball head at the 

n upper end of the orienting section into an enlarged 
bore 22a formed in the wall of the coupling 18 to pre 

' vent the section 17 from rotating relative to the com 
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pling‘ 18. The diameter of the bore 22a' is large enough 
to permit ample bending between the components cou 
pled at‘ the joint 18b. An O-ring seal 22b is positioned 
between the ball and socket of the joint 18b. 

Joints ‘identical to the joint 18b are'provided at 23, 24 
and 25 to connect the various‘ sections of the assembly 
10 together. Similar joints 26 and 27 respectively se 
cure‘the equipment handling or kickover section 14 to 
the lock sleeve section 13 and secure the lock sleeve 
section to the cam latch section 12. ' 
Within the sections 12 and 13'is a safety lock rod LR’ 

formed of joined rod sections 28, 29, a coupling 30 and 
a lower rod section 31. Flexible ball and socket joints 
32, 33 and 34 are provided between the rod sections 
and ‘the coupling so that the safety lock rod LR’ is per 
mitted to bend with the jointsv 26 and 27 as the assem 
bly is moved through curved portions of the tubing. 
The joints 32-34 are equipped with split lock' rings to 
hold the coupled assemblyi components together. A 
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?exible.‘ separable joint 35 is provided between the 
upper end of the rod Section 28 and the lower end of 
a gas lift valve for a purpose to be described. 
The assembly section 14 employed to handle the 

valve V is constructed with an upper sleeve section 14a 
and a lower section 14b connected together by pivot 
pins 36. The upper'and lower sections are provided 
with cutaway wall sections to form openings 14c and 
14d respectively. The lower opening 14a’ permits the 
lower end of the valve V to swing over the upper end 
of a landing recess R in the side pocket mandrel SP. 
The top portion of section 14a is tubular and houses a 
releasable valve securing mechanism indicated gener~ 
ally in 38. The-‘mechanism 38, which holds the valve in 
the upper portion of the section 14a, includes resilient 
collet ?ngers 40 which are biased radially inwardly and 
extend downwardly from a collet head‘ 41. Heads on 
the fingers 41 encircle and hold a ball 39 on the valve 
V. The mechanism 38 is releasably held to the section 
14a by the heads on radially outwardly biased resilient 
collet fingers 42 which are engaged in_a recess 42a. The 
collet ?ngers 42 extend upwardly from a collet con 
nected to a central rod 44. A tubular cage 45 is secured 
to the rod 44 by a shear pin 46. Axially extending slots 
47 formed in the wall of the cage 45 can be shifted 
downwardly to permit outward radial movement of the 
collet ?ngers 40 to release the valve V in a manner to 
be described. 

VALVE PLACEMENT 

Initially, the valve V is positioned in the handling sec 
tion 14 and the assembly 10 is inserted into the tubing 
string T. Hydraulic pressure is then applied above the 
assembly 10 causing it to move through the tubing until 
the cam latch section 12 meets with a latch recess LR 
which has the same pro?le as spring loaded cam latches 
12a carried on the section 12. When the section 12 
meets the recess LR, springs 12b pivot the cam latches 
12a outwardly into engagement with the latch recess. 
The lower ends of the cam latches 12a and of the recess 
LR are ?at so that downward movement of the assem 
bly 10 is prevented once the cams swing into the latch 
recess. The swinging out of the cam latches 12a re 
leases a lower head 31a at the base of the rod section 
31 from cam latch recesses 12c so that the safety lock 
rod LR’ is freed for downward movement. 
As the assembly 10 approaches the latching position, 

the orienting section 17 enters a guide section GS in the 
tubing string P. A contoured surface internally of the 
guide section GS cooperates with spring loaded vanes 
on the orienting section 17 to rotate the assembly so 
that it is in the position illustrated in FIGS. 2A and 28 
when the cam latches 12a lock the assembly 10 in 
place. The operations of the orienting section 17 and 
guide section GS are more fully described in the parent 
application, US. patent application Ser. No. 243,380, 
issued on Mar. 26, 1974 as US. Pat. No. 3,799,259. It 
will be appreciated that even though separate segments 
or components have been shown for the orienting and 
latching or stopping devices, a single component suit 
ably modi?ed could be employed to perform both func 
tions. ' 

In the landed, oriented position illustrated in FIGS. 
2A and 28. a leaf spring LS mounted on the section 14a 
biases the section toward the recess R. Once the assem 
bly 10 is landed, pressure is applied through the tubing 
string P and a central flow passage 48 communicates 
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6 
the pressure through the upper end of the assembly 10 
to an O-ring seal 49 which encircles the collet head 43. 
The seal 49 cooperates with the head 43 to form a pres 
sure responsive control piston. The pressure applied to 
the top of the head 43 tends to force the mechanism 38 
downwardly through the section 14a. The section 14a 
is prevented from moving downwardly by the latch sec 
tion 12. When sufficient pressure forces are developed 
against the mechanism 38, the heads of the collet fin 
gers 42 move radially inwardly and release the annular 
groove 42a vpermitting the mechanism to shift down 
wardly through section 14a as illustrated in F IG'. 4. The 
downward movement of the mechanism 38 pushes the 
valve V downwardly which in turn pushes the safety 
lock rod LR’ downwardly. Downward movement of the 
lock rod LR’ continues until a split ring 51 carried by 
the collar 30 registers with an annular recess 52 formed 
internally of the upper end of the latching section 12. 
When this occurs, the lock ring 51 is permitted to open 
radially into the recess to prevent subsequent upward 
or downward movement of the lock rod. When the in 
ternal joints 32, 33 and 34 of the lock rod LR’ are 
shifted downwardly, the joints 24 and 33 are aligned so 
that the section 13 and latch section 12 may bend rela 
tive to each other. Suf?cient clearance is provided be 
tween the down shifted central lock rod assembly LR’ 
and the surrounding cam latch section 12, sleeve sec 
tion 13 and handling section 14b to permit ample bend 
ing of the assembly 10 during the return trip to the sur 
face. 
The rod head 31a is shifted below the cam latch sec 

tion 12 into‘the position shown by dotted line in FIG. 
2B to permit subsequent retraction of the cam latches 
120. If desired, the safety lock rod may be replaced by 
any suitable ?exible means capable of preventing 
movement of the valve toward the side pocket recess 
R until after the cam latch 12 has been properly landed 
in the recess LR. For example, a self erecting length of 
?exible metal or other material may be employed. 
The pressure being supplied through the tubing string 

P is terminated when the safety lock rod LR’ has been 
shifted to its lower position and a reverse pressure is 
then supplied to" the annular area A between the tubing 
string and the surrounding casing string. The annulus 
pressure is communicated to the tubing string at a point 
below the position of the assembly 10 by any suitable 
or conventional means. The reverse pressure acts 

against the lower end of the O-ring seal 49 driving the 
mechanism 38 back upwardly through the section 14a. 
The pressure applied below seal 49 is controlled so that 
it is sufficient to drive the mechanism 38 and attached 
valve V upwardly through the kickover section 14 but 
is not strong enough to cause the cam latches 12a to re 
tract and'release the assembly 10. 
When the mechanism 38 is at the upper position in 

the kickover section 14, illustrated in FIG. 5, the bot 
tom of the valve V is separated from the rod section 29 
and the leaf spring LS jack-knifes the assembly into the 
position illustrated in FIG. 6. The tapered con?gura 
tion of section 15 permits the upper section 14a to 
move against the inclined wall above the recess R. The 
direction of pressure application is again reversed and 
a downward force is exerted against the top of the as 
sembly l0 and seal 49. An initial downward movement 
is produced in the upper portion of the assembly 10 
causing the lower edge of section 14a to move against 
stops D in the mandrel SP which prevent additional 
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force from being exerted on the cam latch 12. If de 
sired, the spring LS may be eliminated and the initial 
effect of the downward force acting against the upper 
end of assembly 10 may be employed to cause the jack 
kni?ng action. To this end, the pivot axis of pin 36 is 
offset with respect to the longitudinal axis of the assem 
bly so that a bending action occurs as the top of the as 
sembly 10 moves downwardly. 
With the section 14a in the position illustrated in 

FIG. 6, the continued application of pressure from 
above the assembly 10 acts against the mechanism 38 
causing the heads of the collet ?ngers 42 to release the 
groove 42a so that the mechanism and attached valve 
V move downwardly through the section 14a. When 
the valve position illustrated in FIG. 7 is reached, a split 
snap ring 53 carried by the valve V springs radially out 
wardly into an enlarged recess 54 to hold the valve V 
in place within the landing recess R. A port 14a’ limits 
the lower travel of the pressure responsive movement 
of the mechanism 38 through the section 14a. In its 
landed position, the gas lift valve V functions in a con 
ventional manner to control the flow of gas through a 
mandrel opening GP extending between the tubing 
string P and the annulus A. 
After the valve V has been properly landed, the pres 

sure acting downwardly on the collet head 43 com 
presses a small coil spring 55 permitting the base of the 
cage 45 to engage a shoulder VS on the valve V. Subse 
quent downward movement of the cage 45 is then pre 
vented and continued downward movement of the col 
let head 43 severs the shear pin 46. When pressure on 
the assembly 38 is relieved, a heavier coil spring 56 
overcomes the force of spring 55 and shifts the cage 45 
downwardly with respect to the collet ?ngers 40 so that 
the heads on the ?ngers are free to move radially out 
wardly through the cage slots 47. Pressure is then ap 
plied upwardly through the section 14a. The ball head 
39 at the upper end of the valve V is released by the 
collet ?ngers 40 as the ?ngers spread radially out 
wardly into the openings 47. 
When suf?cient hydraulic pressure is developed 

below the assembly 10, the cam latches 12a are forced 
radially inwardly by sliding tapered surfaces acting be 
tween the cam latches 12a and the upper shoulders on 
the latch recess LR. Once the cam latches 12a have re 
tracted radially, the assembly 10 may be pumped to the 
surface. 

RETRIEVAL OF LANDED EQUIPMENT 

When employed to retrieve the valves from landed 
position, the assembly 10 is substantially as it appears 
in FIGS. 1 and 2A, 2B, with the valve V and the lock 
rod LR’ omitted. For the retrieval operation, a 
threaded shear pin 57 extending through the lower sec 
tion 14b is advanced into engagement with a bore 58 
in the upper kickover section 14a to prevent pivotable 
motion between the upper and lower components until 
the assembly 10 has landed in the mandrel. The mecha 
nism 38 is also latched in the recess 42a and an unsev 
ered shear pin 46 is employed for the retrieval or pull 
ing operation. 
The assembly as adapted for retrieving is inserted 

into the tubing T at the surface and pumped to the sub 
surface location where it stops when the cam latches 
12a spring into the latch recess LR. Subsequent appli 
cation of pressure from above the assembly 10 severs 
the shear pin 57 causing the assembly to jack-knife into 
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8 
the position illustrated in H0. 7. The pressure required ' 
to sever the pin 57 is not high enough to cause the 
mechanism 38 to release its engagement with the 
groove 42a. The opening 14c permits the upper section 
1411 to move into position over the top of the valve V 
during the jack-knife movement. ' 
After the assembly has jack-knifed, continued appli 

cation of tubing pressure from the surface releases the 
fingers 42 from the groove 42a and forces the mecha 
nism 38 downwardly through the section 14a. When 
the base of the collet ?ngers 40 engage the ball head 
39, the collet head 41 is pushed upwardly through the 
assembly 38 against the restraining force of the spring 
55. Upward motion of the head 41 within the surround 
ing cage 45 permits the ?ngers 40 to spring radially out 
wardly through the slots 47 to slip over the head 39. 
Once the fingers 40 of assembly 38 have thus latched 
over the valve V, a reversal of ?uid pressure forces the 
mechanism 38 upwardly through the section 14a. 
Lower tapered surfaces on the collet ?ngers 40 engage 
the tapered surfaces at the base of the cage 45 causing 
the heads on the ?ngers to be urged inwardly as the as 
sembly 38 exerts a lifting force on the valve V. This in 
turn prevents the collet ?ngers 40 from releasing the 
valve V. The split ring 53 at the lower end of the valve 
V is urged radially inwardly by the tapering surfaces be 
tween the ring and the mandrel recess R causing the 
ring to compress and freeing the valve from the recess. 
Continued application of pressure then releases the 
cam latch 12 and permits the assembly and retrieved 
valve V to be removed to the surface. If the valve V will 
not release from the recess R, the pin 46 may be 
sheared by applying a sufficiently large pressure above 
the assembly as described previously and the assembly 
10 may be retrieved without the valve so that other 
equipment can be employed in the retrieval effort. 
The foregoing disclosure and description of the in 

vention is illustrative and explanatory thereof, and vari 
ous changes in the size, shape and materials as well as 
in the details of the illustrated construction may be 
made within the scope of the appended claims without 
departing from the spirit of the invention. 

I claim: 
1. A segmented assembly for handling well equip 

ment of the type which is movable through a tubing 
string for longitudinal engagement with a side pocket 
recess of a side pocket mandrel comprising: 

a. pressure actuated drive means connected with said 
assembly for driving said assembly through said 
tubing string in response to pressure applied to said 
drive means; 

b. well equipment handling means connected in said 
assembly for handling and holding said well equip 
ment; 

c. position responsive stopping means in said assem 
'bly for automatically stopping said assembly at a 
predetermined location relative to a selected side 
pocket recess; 

d. orienting means in said assembly for circumferen 
tially orienting said assembly at a predetermined 
position relative to said side pocket recess; and 

e. ?exible joint means connecting one end of said 
handling means to said stopping means and the 
other end of said handling means to said orienting 
means whereby said assembly may ?ex to move 
through curved sect-ons of said tubing string. 
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2. An assembly as de?ned in claim 1 wherein said 
handling means includes landing means for carrying 
well equipment through the tubing string and landing 
and then releasing said well equipment in a side pocket 
recess. ' 

3. An assembly as de?ned in claim 1 wherein said 
handling means includes retrieving means for attaching 
to well equipment landed in a side pocket recess and 
withdrawing said attached equipment as said assembly > 
is moved through the tubing string. 

4. An assembly as de?ned in'claim 2 wherein said 
handling means includes retrieving means for attaching 
to well equipment landed in a side pocket recess and 
withdrawing said attached equipment as said assembly 
is moved through the tubing string. ‘ 

5. An assembly as de?ned in claim 2 further includ 
ing safety lock means preventing relative longitudinal 
movement of components of said handling means and 
preventing release of said well equipment by said han 
dling means until said assembly is stopped at said pre 
determined location. 

6. An assembly as de?ned in claim Swherein: 
a. said safety lock means includes a self erecting, 
bendable support meansheld in a ?rst position on 
said assembly by said stopping means until said pre 
determined location is reached; 

b. said support‘ means is movable after reaching said 
predetermined location to a second position on 
said assembly; and 

c. ?exible means are included in said support means 
for permitting said support means and said assem 
bly to ?ex when said support means is at said ?rst 
or second positions. 

7. An assembly as de?ned in claim 1 wherein: 
a. said stopping means includes spring loaded latch 
means biased radially outwardly from said assem 
bly and adapted to spring outwardly into a tubing 
string locating recess having a predetermined con 
?guration for stopping axial movement of said as 
sembly; and 

b. said orienting means includes inclined guiding sur 
faces on said assembly adapted to engage and slide 
against inclined guiding surfaces carried by said 
tubing string for rotating said assembly, prior to 
reaching said predetermined location, into a prede 
termined position relative to the opening in said se 
lected side pocket recess. 

8. An assembly as de?ned in claim 6 wherein: 
a. said stopping means includes spring loaded latch 
means biased radially outwardly from said assem 
bly and adapted to spring outwardly into a tubing 
string locating recess having a predetermined con 
?guration for stopping axial movement of said as 
sembly; and 

b. said orienting means includes inclined guiding sur 
faces on said assembly adapted to engage and slide 
against inclined guiding surfaces carried by said 
tubing string for rotating said assembly, prior to 
reaching said predetermined location, into a prede 
termined position relative to the opening in said se 
lected side pocket recess. 

9. An assembly as de?ned in claim 2 wherein said 
handling means includes relatively movable compo 
nents operable by pressure acting in said tubing to 
move said well equipment from an initial position in 
said assembly to a second position wherein the bottom 
of said equipment is positioned over the opening of a 
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selected side pocket recess, said components including 
a releasable holding mechanism operable by pressure 
acting in said tubing to land said well equipment in said 
selected side pocket recess. ' - . 

10. A segmented assembly for handling well equip 
ment of the type which is movable through a tubing 
string for use in the side pocket recess of a side pocket 
mandrel comprising: 

a. pressure actuated drive means connected with said 
assemblyfor driving said assembly through said 
tubing string in response to pressure applied to said 
drive means; . 

b. well equipment handling means connected in said 
assembly for handling and holding said well equip 
ment; ' 

0. position responsive stopping means in said assem 
bly for stopping said assembly at a predetermined 
location relative to a selected ‘side pocket recess; 

d. orienting means in said assembly for circumferen 
tially orienting said assembly at a predetermined 
position relative to said side pocket recess; 

e. ?exible joint means connecting at least two adja 
cent'segrnents in said segmented assembly wherein 
said assembly may ?ex to move through curved 
sections of said tubing string; 

f. landing means included in said handling means for 
carrying well equipment through the tubing string 
and landing and then releasing said well equipment 
in a side pocket recess; 

g. said equipment handling means further including 
?rst and second sleeve sections secured together by 
a pivotable connection whereby said ?rst and sec 
ond sleeve sections are movable in a jack-knife mo 
tion to position said ?rst sleeve section over said 
selected recess; 

h. said ?rst sleeve section including a bore in ?uid 
communication with the pressure in said tubing 
string; and 

i. said equipment handling means including a releas 
able holding means and a piston slidable through 
said bore under the in?uence of pressure in said 
tubing string to eject said well equipment from said 
?rst sleeve section and to release said equipment 
after it is landed in said selected recess. 

11. An assembly as de?ned in claim 10 wherein the 
axis of said pivotal connection is eccentrically disposed 
with respect to the longitudinal axis of said assembly 
whereby compressive force exerted from one end of 
said assembly causes said ?rst and second sleeve sec~ 
tions to pivot about said pivotal connection. 

12. An assembly as de?ned in claim 1 wherein said 
drive means, said stopping means, said equipment han 
dling means and said orienting means are each separate 
segments having ?exible joint means provided between 
adjacent segments whereby said assembly may ?ex as 
it moves through curved sections of tubing. 

13. An assembly as de?ned in claim 9 wherein said 
releasable holding mechanism includes: 

a. ?rst releasable and subsequently reengageable 
means for holding said mechanism at a ?rst posi 
tion in a ?rst sleeve section of said handling means; 
and 

b. a piston section is included in said mechanism re 
sponsive to pressure from above said piston section 
to move said mechanism downwardly from said 
?rst position in said sleeve section to a second 
lower sleeve position and responsive to pressure 
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from below said piston section to move said mecha 
nism back toward said ?rst sleeve position. 

14. An-assembly as de?ned in claim 4 wherein said 
handling means includes relatively movable compo 
nents operable by pressure acting in said tubing to 
move said well equipment from an initial position in 
said assembly to a second position wherein the bottom 
of said equipment is positioned over the opening of a 
selected side pocket recess, said components including 

. a releasable holding mechanism operable by pressure 
acting in said tubing to land said well equipment in said 
selected side pocket recess. 

15. An assembly as de?ned in claim 14 wherein said 
mechanism includes pressure actuated means for en 
gaging and holding well equipment landed in said se 
lected recess. ‘ 

16. A segmented running tool for through-the 
?owline retrieval or placement of gas lift valves de 
signed for use in the landing recess of a selected side 
pocket mandrel comprising: 

a. pressure ‘drive means responsive to pressure in the 
flowline to move said tool between the ?owline sur 
face and the selected side pocket mandrel; 

b. location responsive stopping means connected 
with said drive means for stopping longitudinal tool 
movement through the ?owline at a predetermined 

- location relative to the landing recess in the se 

lected side pocket mandrel; 
c. orienting mean's connected with said drive means 
and said stopping means for orienting at least a por 
tion of said assembly at a predetermined position 
relative to said landing recess; 

d. valve handling'means connected with said drive 
means, stopping means and orienting means for 
holding a gas lift valve in said assembly as it is 
moved through said ?owline; 

e. kickover means included in said handling means 
for moving a portion of said handling means later 
ally away from the assembly toward said landing 
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recess; \ v . . 

f. holding means included in said handling means for 
moving said valve-longitudinally relative to said 
landing recess; and . . . ' 

g. ?exible connecting means connecting said drive 
means, stopping means, orienting means and han 
dling means into said assembly whereby said as 
sembly may ?ex along its length as required for 
movement throughcurved sections of the ?owline. 

17. An assemblyas de?ned ‘in claim 16 wherein: 
a. said handling means includes release means for 
landing said valve in said recess; and 

b. ‘said holding means includes release'means for re 
leasing said -valve from ‘said assembly following 
landing of said valve‘in said recess. . ' - 

18. An assembly as de?ned in claim 16 wherein said 
' holding means includes attachment means for attach 
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ing ‘to said valve while’ said valve is in landed position 
whereby said valve may be retrieved at the ?owline sur 

face. ' ‘ 

_ 19. -An assembly as de?ned in claim 16 ‘wherein said 

?exible connecting means include means for prevent 
ing relative‘ pivotal movement between connected seg 
ments while permitting relative pivoted movement be 
tween said segments. ‘ " 

20. An assembly as de?ned in claim 17 further in 
cluding safety lock‘means connected with said stopping 
means for preventing release of said valve until said as 
sembly is stopped by said stopping means. 

21.‘ An assembly‘ as de?ned in claim 16 further in 
cluding safety lock means for preventing said valve 
movement 'relative to said recess until said assembly is 
stopped by said stopping means. ' 

22. An assembly [as de?ned'in claim 18 wherein said 
attachment means further includes pressure responsive 
[emergency release Ymeans for'permitting said attach 
m‘ent‘mea'ns to release-from said valve. 

* * * * * 
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