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This invention relates to well tools and more particu 
larly to well tools for securing sub-surface well devices 
in preselected positions in a well ?ow conductor, such as 

' a string of well tubing. 
It is an object of the invention to provide a new and 

improved well tool adapted for use in a well ?ow conduc 
tor to support sub-surface well devices in predetermined 
positions in the well ?ow conductor. 

Another object is to provide a new and improved well 
tool for releasably anchoring well devices in a well ?ow 
conductor. 

Still another object is to provide an improved device 
for releasably anchoring well devices in a well flow con 
ductor, the anchoring device having locator keys which 
are maintained in a retracted position until the anchoring 
device is lowered to a position below the position in which 
it is to be located and is then moved upwardly to the de 
sired position, whereby the locator keys are protected from 
wear which would otherwise occur if they were free to 
move to expanded positions *frictionally to contact the 
well flow conductor as the anchoring device is lowered 
thercthrough. _ ‘ 

A further object is to provide an improved device ‘for 
releasably anchoring well devices in a well ?ow conduc 
tor, the anchoring device having locator keys which are 
maintained in retracted positions by a retractor means 
which is movable out of engagement with the locator keys 
upon upward movement of the anchoring device in the 
well ?ow conductor and a locking means movable down 
wardly relative to the locator keys, after the locator keys 
have been moved outwardly to expanded position for en 
gagement with the stop shoulders of the well ?ow con 
ductor to limit movement of the anchoring device in the 
well ?ow conductor, to lock the locator keys against 
movement from expanded positions toward retracted posi 
tions. 
A still further object is to'provide an anchoring device 

having locator keys held in retracted positions by a re 
tractor means which is movable out of engagement with 
the locator keys upon upward movement of the anchor 
ing device in the well ?ow conductor, the locator keys 
upon expansion being engageable with stop shoulders of 
the well ?ow conductor to limit movement of the anchor 
ing device in the well ?ow conductor, and having releas 
able locking means engageable with the locator keys pre 
venting movement of the locator keys from expanded posi 
tion, the releasable locking means being operable when 
the locator keys have located the anchoring device in 
predetermined position in the well ?ow conductor and have 
moved, into expanded position to engage the shoulders of 
the well ?ow conductor to limit longitudinal movement 
of the anchoring device in the well ?ow conductor. 

Another object is to provide an anchoring device for 
releasably anchoring well devices in a well ?ow conduc 
tor in any one of a plurality of spaced identical internal 
annular locator grooves of the well how conductor, the 
anchoring device having locator keys which are expand 
able into any one of the locator grooves upon upward 
movement of the anchoring device in the well ?ow con 
ductor, such upward movement moving a retractor sleeve 
out of engagement with the locator keys to tree the keys 
for outward movement into any one of the locator 
grooves, the anchoring device having a locking means 
which is movable downwardly to lock the locator keys in 
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2 
expanded positions whereby the locator keys limit longi 
tudinal movement of the anchoring device in either direc 
tion through the well ?ow conductor. 

Additional objects and advantages of the invention will 
be readily apparent from the reading ot the following de 
scription of a device constructed in accordance with the 
invention, and reference to the accompanying drawings 
thereof, wherein: 
FIGURE 1 is a view partly in elevation and partly in 

section of the anchoring device of the invention showing 
the anchoring device as it appears during its downward 
passage through a well ?ow conductor; 
FIGURE 2 is a view similar to FIGURE 1 showing 

' the anchoring device in operative anchoring position in a 
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landing nipple of the well ?ow conductor; 7 
FIGURE 3 is an enlarged fragmentary sectional view 

of the retractor sleeve in its lowermost position on the 
anchoring device; . , 
FIGURE 4 is a perspective view of one of the locator 

keys of the anchoring device; 
FIGURE 5 is a sectional view taken on line 5-5 of 

‘FIGURE 1; . 
FIGURE 6 is a cross-sectional view taken on line 6-6 

of FIGURE 2; and 
FIGURE 7 is a view partly in elevation and partly in 

section of a modi?ed form of the anchoring device show- ' 
irrg the anchoring device as it appears in its downward 
passage through the well ?ow conductor. 

Referring now particularly to FIGURES 1 through 6 
of the drawings, the anchoring device 10 is employed to 
anchor any suitable well tool such as bottom hole chokes, 
plugs, safety valves, regulators and the like in any pre 
determined one of 1a pluralty of landing nipples 11 con 
nected in and constituting sections of a tubing string T. 
Each. of the landing nipples 11 is provided with an in 
ternal annular locator groove or recess 12 which provides 
an upwardly and inwardly extending stop shoulder 13 
and a lower upwardly facing ‘annular stop shoulder 14. 
The landing nipples 11 may have internal locator recesses 
12 which are identical in con?guration and in dimensions 
so that the anchoring device may be located and ‘anchored 
in any selected one of a plurality of the landing nipples 
11 of a tubing string T. 

- The anchoring device 10 includes an elongate mandrel 
15 having an upper mandrel section 16, an intermediate 
mandrel section 17 and a lower sealing section 18. The 
upper mandrel section is threaded in the upper end of the ' 
intermediate mandrel section and its upper end has an 
external annular flange 20 which provides a downwardly 
facing stop shoulder 21. An upper key retainer ring 23 
is threaded on the lower end of the upper section of the 
mandrel and has downwardly extending spaced projec 
tions 26 which extend into the upwardly opening slots 27 
of the locking and locator keys 28 to limit outward dis— 
placement of the keys. The vertical shoulders 30 of the 
projections 26 engage the vertical shoulders 31 of the keys 
to limit the outward movement of the keys from retracted 
positions toward expanded positions. 
The locator keys have internal recesses 33 in which 

springs 34 are received. The springs bias the locator 
keys outwardly and may be of the type illustrated in the 
patent to Fredd, No. 2,798,559. The spnings have free 
outer ends 36 which ‘are received in the apertures 37 of 
the locator keys. The springs engage the external sur 
face of the intermediate section 17 of the mandrel as 
well as the internal surfaces of the keys. 
The locator keys have external bosses 40, upwardly 

and inwardly extending shoulders 41 and downwardly 
facing shoulders 42 which extend substantially perpen 
dicularly relative to the longitudinal axis of the mandrel. 
The downwardly facing shoulders are adapted to engage 
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the abrupt upwardly facing shoulder 14 of the annular 
locator recess 12 of any one of the landing nipples 11. 
The locator keys have lower reduced end portions 44 
which provide downwardly facing stop shoulders 45 
spaced below the downwardly facing shoulders 42 of the 
bosses of the locator keys. The reduced end portions 
provide the step down surfaces 46. 
The locator keys are adapted to be held in their re 

tracted positions by a retractor sleeve 5% whose lower end 
telescopes over a stop ring 51 disposed about an inter 
mediate portion of the intermediate mandrel section "17 
held in place by a lock ring 52 threaded on the lower end 
of the intermediate mandrel section. The lock ring holds 
an internal annular ?ange 54 of the stop sleeve in engage 
ment with a downwardly facing shoulder of the inter 
mediate mandrel section to prevent movement of the stop 
sleeve on the intermediate mandrel section. The re 
tractor sleeve 50 has an internal annular groove 56 in 
which is disposed an O-ring 57 frictionally engaging the 
stop sleeve ‘51. The Q-rinn is partially received in the 
external annular groove 53 of the stop sleeve when the 
retractor sleeve 56 is in the lower position on the stop 
sleeve illustrated in FIGURES 2 and 3. The O-ning, 
when it is located in the external annular groove 5% of 
the stop sleeve, tends to prevent upward displacement of 
the retraotor sleeve on the stop sleeve relative to the locat 
or keys. The shoulder 6th de?ning the lower end of the 
internal groove 56 of the retractor sleeve 54? extends in 
wardly and downwardly so that the O-ring 57 is moved 
inwardly toward greater frictional engagement with the 
downwardly facing annular shoulder 61 of the groove 53 
when the retractor sleeve is moved upwardly on the stop 
sleeve and thus the friction therebetween tending to pre 
vent such upward displacement is increased. 
The retractor sleeve also has an external annular recess 

62 in which is disposed an external O-ning 63. The ex 
ternal O-ring extends outwardly of the retractor sleeve 
to engage the inner surfaces of the landing nipples ltli, 
which have a smaller internal diameter than the tubing 
sections 65 of the tubing string, as the anchoring device 
is lowered therethrough to maintain the retractor sleeve 
in its uper operative position illustrated in FEGURE 1 
wherein the annular inner surface 66 of the retractor 
sleeve engages the intermediate surfaces 67 between the 
downwardly facing shoulders 42 and 45 of the locator 
keys. The annular surface 68 de?ning one side of the ex 
ternal annular recess 62 of the retractor sleeve extends 
downwardly and outwardly so that the 0-ring 63 is 
cammed outwardly when it is moved downwardly in the 
recess upon upward movement of the anchoring device 
and of the retractor sleeve in the landing nipple in order 
that the friction between the external O-ring and the 
landing nipple may increase to resist such upward move 
ment of the retractor sleeve in the landing nipple. 

It will be apparent that when the retractor sleeve 50 
is in its upper position on the mandrel, the locator keys 
are held in their retracted positions on the mandrel, il 
lustrated in FIGURE 1, against the force'exerted by the 
springs 34. When the retractor sleeve is in the lower posi 
tion illustrated in FIGURES 2 and 3, its upper end is 
below the downwardly facing shoulders 45 of the keys 
and the internal annular recess 76? adjacent its upper end 
is aligned with the step down surfaces 46 of the locator 
keys so that the locator keys are free to move outwardly 
to the expanded positions illustrated in FIGURES 2 [and 3. 
Tie engagement of the step down surfaces 46 of the keys 
with the retractor sleeve limits such outward movement 
of the lower ends of the keys.’ 
Upward movenrent of the tretractor sleeve on the inter 

mediate mandrel section is limited by the engagement of 
the upper end thereof with the downwardly facing 
shoulders 4-2 of the keys 28 when the keys are in re 
tracted positions. Downward movement of the retr-actor 
sleeve on the stop sleeve, and therefore on the intermediate 
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mandrel section, is limited by the engagement of its lower 
end with the upper end of the retainer ring 52'. 
The lower sealing section 1810f the mandrel is provided 

with an external recess 72 in which isdisposed a seal as 
sembly ‘73 whose upward movement on the lower section 
of the mandrel is limited by the downwardly facing an 
nular shoulder “74 thereof and whose downward movement 
on the lower mandrel section is limited by the retainer 
ring '75 threaded on the lower reduced end portion 77 
of the lower mandrel section :18. Any suitable well tool 
which it is desired to position in the tubing string may be 
connected to the mandrel 15 by means of the reduced 
breaded portion ""7 of the lower mandrel section. 
The keys are locked in expanded position by a locking 

sleeve 8t} whose upper end is provided with an external 
annular v?shing neck or ?ange 81 which provides an 
undercut downwardly facing shoulder 82. The lower 
end of the locking sleeve is provided ‘with a pair of lock 
extensions 84 ‘received in external longitudinal recesses 85 
of the upper retainer ring 23 and are'slidable therethrough 
to positions wherein their outer surfaces engage the upper 
internal surfaces 37 of the keys to prevent inward move 
ment of the keys towards their retracted positions adjacent 

inner mandrel section. 
The intermediate mandrel section 17 is provided with 

lateral ports 2E8 which permit flow of ?uids between the 
keys and the mandrel to prevent the ‘deposition or ‘accumu 
lation of solid particles, such as sand, between the keys 
and the mandrel which would tend to prevent the inward 
movement of the keys from expanded positions to re 
tracted positions. 

In use, when it is desired to locate ‘and anchor any well 
tool in a predetermined landing nipple ll of the tubing 
string T, such well tool is connected to the reduced 
threaded lower end portion 77 of the lower mandrel'sec~ 
tion. The locking sleeve till is moved to the upper posi 
tion illustrated in FIGURE 1 wherein its extensions 34 
are disposed above the upper ends of the keys and the 
keys are moved to their retracted positions adjacent the 
intermediate expander mandrel section 17. The retractor 
sleeve St} is then moved upwardly to‘ the position illus 
trated in FIGURE 1 wherein its internal surface 66 abuts 
the outer surfaces 67 of the keys below the abrupt down 
wardly facing shoulders 42 thereof. The keys are thus 
held in their retracted positions adjacent the mandrel sec 
tion '17 with the outer surfaces of the bosses 40 thereof 
‘disposed inwardly of and out of contact with the internal 
surfaces of the well flow conductor as the tubing string 
and of the landin0 nipple so that they do not contact the 
tubing string and thus ‘are safeguarded against undue wear 
‘during downward movement of the anchoring device 
through the tubing string. 
A suitable running tool, such as the running tool dis 

closed in the patent to Otis 2,348,563, is then connected 
to the “anchoring device. The running tool has hooks 
which engage the downwardly facing shoulder 32 of the 
locking sleeve whereby the assembly of the anchoring 
device and of the well tool are suspended from the hooks 
of the running tool with the locking sleeve in the upper 
position on the upper mandrel section as shown in FIG 
URE l, and the ‘assembly may then be lowered into the 
tubing string, since upward movement of the locking sleeve 
on the mandrel is limited by its engagement with the 
shoulder 21 of the ?ange 2d of the mandrel. The lock 
ing sleeve is thus in an upper position on the mandrel, its 
lower end being above the upper ends of the locator keys 
which are now in retracted position adjacent the inter 
mediate mandrel section 17, since the lower ends of the 
locking extensions 54 would engage the upper ends of the 
keys 28 to prevent downward movement of the locking 
sleeve on the mandrel. The assembly may then be low 
ered into the tubing string T by means of a ?exible line 
which is connected to the running tool through the usual 
set of ?exible line tool which may include jars. As the 
assembly of the running tool, the anchoring device and 
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the ‘well tool carried by it moves downwardly through 
the tubing string, the external O-ring ‘63 does not contact 
the internal surfaces of the tubing sections since it is in 
the upper position of greatest depth of the recess 62 but 
does engage the internal surfaces of any landing nipples 
11 through which it passes. The frictional engagement 
between the external O-ring and such internal surfaces of 
the landing nipples tends to move the retractor sleeve to 
and hold it in its upper key retracting position. 

7 When the assembly is lowered to a position below the 
position in which it is desired to lock it in the tubing 
string, the assembly is moved upwardly in the tubing string 
whereupon the frictional engagement of the external 0 
ring with the internal surfaces of the ?rst landing nipple 
it reaches during such upward movement, tends to pre 
vent upward movement of the retractor sleeve. As the 
external Q-rlng engages the internal surfaces of the lauda 
ing nipple, it tends to remain stationary while the re 
tractor sleeve moves upwardly. Such relative movement 
between the external O-ring and the retractor sleeve 
moves the retractor O-ring to the lower shallower posi-. 
tion of the recess 62 and causes it to be moved outwardly‘ 
and compressed against the mandrel to increase the fric 
tional engagement therebetween. The upper end of the 
retractor sleeve is now aligned with the step down sur-' 
faces 46 of the locator keys so that the internal surface 
66 of the retractor sleeve is out of engagement with the‘ 
external surfaces 67 of the locking and locator keys and 
the step down surfaces 46 of the lower ends of the locator‘ 
keys are aligned or disposed in the internal recess 70 ‘at 
the upper end of the retractor sleeve so that the locator‘ 
keys are now free to move outwardly toward the ex 
panded positions to which they are being urged by the 
springs 34. _ 
When continued upward movement of the tool assembly 

moves the locator keys into alignment with the locator 
recess 12 of the selected landing nipple, the locator keys 
move outwardly into the locator recess. The tool as 
sembly is then lowered again until the engagement of the 
downwardly ‘facing stop shoulders 42 of the bosses 4-6 of 
the locator keys with the abrupt upwardly facing stop 
shoulder 14 of the locator recess 12 of ‘the landing nipple 
stops further downward movement of the tool assembly 
and of the mandrel 15. The running tool is caused to 
move further downwardly, as by jars, to engage the 
shoulder 89 of the lock sleeve to cause the lock sleeve 80 
to move downwardly on the mandrel so that its locking 
extensions 84 move downwardly between the upper por 
tions of the keys and the intermediate mandrel section 
whereupon the engagement of the internal surfaces 87 of 
the keys with the outer surfaces of the lock extensions 84 
prevents inward movement of the locator keys. The 
running tool is then freed from the anchoring device by 
downward jars imparted thereto which shear a pin in the 
running tool causing the running tool to disengage from 
the lock sleeve whereupon the running tool vand any other 
tools connected between the running tool and the line are 
retrieved from the well leaving the anchoring device and 
the well tool it supports in operative position in the 
tubing string. 
When the retractor sleeve reaches its lowermost posi 

tion on the stop sleeve 51 the internal O-n'ng 57 thereof 
enters into the groove 5% of the stop sleeve. Any tend 
ency on the part of the retractor sleeve 5% to move up 
wardly is now resisted by the engagement of the O-ring 
57 with the upper downwardly facing shoulder 61 of the 
external groove 58 of the stop sleeve and with the down 
wardly and inwardly extending lower cam shoulder 64) 
of the internal recess 56 of the retractor sleeve so that 
any tendency of the retractor sleeve to move upwardly 
causes the internal O-ring 57 to be cammed inwardly 
against the internal downwardly facing shoulder of the 
groove 58 of the stop sleeve 51. The lower annular 
shoulder 69 of the external groove which extends out 
wardly and upwardly however tends to retain the exter 
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nal O-ring in the groove and prevents it from jamming 
between the retractor sleeve and the internal surfaces of 
the landing nipple. 
The anchoring device is now held against 'both upward 

and downward movement in the landing nipple. Up 
ward movement thereof is limited by engagement of the 
stop shoulders 41 of the keys with the upper shoulders . 
13 of the locating recess 12 of the landing nipple and 
downward movement thereof is limited by the engage 
ment of the stop shoulders 42 of the locator keys with 
the lower upwardly facing abrupt shoulder 14- of the lo 
cating recess. The locator keys ‘are now positively locked 
in their expanded positions and cannot move inwardly‘ 
either due to pressure differentials existing across the 
anchoring device or any forces imparted to the mandrel 
such as might be occasioned by the accidental dropping 
of objects into the tubing strings which might strike the’ 
upper end of the mandrel forcibly. 
The sealing assembly 73 of course seals between the 

mandrel and the landing nipple below the locator keys. 
The provision of the openings 88 in the mandrel permits 
?ow of ?uids therethrough and between the keys and the 
mandrel thereby preventing any accumulation of sand 
or solid particles between the keys and the mandrel 
which would otherwise interfere with the inward move 
ment of the locator key-s to retracted positions when it 
becomes desirable to remove the anchoring device and 
the Well tool carried by it from the tubing string. 

' When it is desired to remove the anchoring device and 
the well tool supported by it from the tubing string, a. , 
pulling tool and its associated tools are lowered into the, 
well tubing by means of a ‘?exible line. The pulling ‘tool 
may be of the type disclosed in the patent to Marshall 
2,605,131 which has means which engage the undercut 
shoulder 82 of the lock sleeve 80 when the lower portions 
of the pulling tool are telescoped over the upper por 
tions of the anchoring device. An upward force then 
applied to the pulling tool through the usual wire line 
tools, as by upward jars or merely by taking a strain on 
the ?exible line, moves the lock sleeve upwardly on the 
mandrel until the upper end of the lock sleeve engages 
the downwardly facing shoulder 21 of the annular ?ange 
249 on the upper end of the mandrel. During such up 
ward movement of the lock sleeve on the mandrel, the 
lock extensions 84 move upwardly from the positions il 
lustrated in FIGURE 2‘to the positions illustrated in 
FIGURE 1 where they are disposed above the locking 
and locator keys. The keys are then free to move in 
wardly. Continued upward movement of the pulling 
tool now causes the mandrel to move upwardly together 
with the lock sleeve. The camming engagement between 
the upper shoulders ‘ill of the locator keys and the up 
per shoulder 13 of the locator recess now earns 
the locator keys inwardly permitting upward movement 
of the anchoring device through the landing nipple 11. 
The locator keys are thus cammed inwardly upon meet 
ing any other downwardly facing obstructions or shoul 
ders of the tubing string as the anchoring device is 
moved upwardly therethrough. The anchoring device 
may thus be removed completely out of the tubing string. 

It will now be seen that a new and improved anchoring 
device has been illustrated and described which may be 
selectively located and secured against longitudinal move 
ment in any one of a number of spaced landing nipples 
of a tubing string which have identical locator recesses 12. 

It will further be seen that the anchoring device in 
' cludes a mandrel 15 having locking and locator means 
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or keys 28 mounted thereon for lateral outward move 
ment and that the locator means are provided with spaced 
oppositely facing shoulders which are engageable with 
longitudinally spaced shoulders of a well ?ow conductor, 
such as a tubing string, to limit longitudinal movement 
of the anchoring device in the tubing string when the lo 
cator keys are in expanded positions between such spaced 
shoulders of the well ?ow conductor. 
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It will further be seen that the anchoring device in 
cludes a retractor sleeve for holding the keys in retracted 
positions adjacent the mandrel and the retractor sleeve 
is provided with an external O-ring 63 or friction means 
for frictionally engaging the internal wall surfaces of 
the Well flow conductor to cause-relative movement be- ‘ 
tween the mandrel and the retractor sleeve upon upward 
movement to the mandrel in a well ?ow conductor 
whereby the keys are freed for movement toward expand 
ed positions. 

It will further be seen that the mandrel and the retractor 
sleeve are provided with means for releasably holding the 
retractor sleeve in its lower inoperative position on the 
mandrel. . 

It will further be seen that the mandrel is provided 
with sealing means for sealing between the well ?ow con 
ductor and the mandrel and that the mandrel is provided 
with lateral apertures above the sealing means whereby 
flow of ?uids is caused to take place between the locator 
keys and the mandrel to prevent jamming of the keys due 
to the accumulation of sand or the like between the keys 
and the mandrel. 

It will further be seen that the means on the retractor 
sleeve for frictionally engaging the internal wall surfaces 
of the well ?ow conductor includes a resilient ring 63 
which is disposed in an external annular ‘recess of the re 
tractor sleeve, the annular recess being de?ned by an 
inner annular surface which slopes downwardly and out 
wardly and ‘by a lower shoulder which slopes upwardly 
and ‘outwardly whereby the resilient ring is moved out 
wardly into greater frictional contact with the internal 
wall surfaces or" the well ?ow conductor upon upward 
movement of the retractor sleeve through the well ?ow 
conductor due to downward movement of the resilient 
ring in the external recess. At the same time the up 
wardly and outwardly extending lower shoulder de?ning 
the recess prevents movement of the resilient ring out 
wardly of the recess into binding engagement with the 
sleeve and the internal wall surfaces of the well ?ow 
conductor whereby the ring merely provides a frictional 
engagement between the retractor sleeve and the well 
?ow conductor which tends to hold the retractor sleeve 
against upward movement in the well ?ow conductor 
when the mandrel is moved upwardly but which does not 
prevent upawrdly movement of the anchoring device 
through the well flow conductor. 

lfn FlGURE 7 is illustrated a modi?ed form of the 
anchoring device wherein the mandrel 15a is identical in 
all respects to the mnadrel 15 of the well tool 10 except 
that it is formed of only two sections 16a and i'7a. The 
lower section 17a of the mandrel 15a is provided with the 
locking and locator keys 2% ‘and the upper section is pro 
vided with the upper key retainer ring 23. Lateral aper 
tures ‘88a are provided in the mandrel 17a communicat 
ing with the bore therethroug-h for the same purpose as 
the apertures 88 of the form ?rst described. 
The retractor sleeve 5th is mounted ‘for limited longi 

tudinal movement‘ on the mandrel 17a and its down 
ward movement limited by the upwardly facing shoulder 
91? provided by the external flange 91 of the lower man 
drel section 17a. The internal G-ring 57 of the retractor 
sleeve is receivable in an external recess 92 of the lower 
mandrel section 17a whose function is the same as that 
of the recess 58 of the stop sleeve d1 of the anchoring 
device 10. The sealing assembly 73 is disposed below 
the ?ange 91 whose lower downwardly ‘facing shoulder 
95 limits upward movement of the sealing assembly on 
the lower vmandrel section. A lock ring 96 is threaded 
on the reduced externally threaded lower end portion 97 
of_the lower mandrel section to limit downward move 
ment of the sealing ‘assembly .73 on the lower mandrel 
section. 
The well tool which is to be supported by the an 

choring device of course is connectable to the mandrel 
by means of the threaded reduced lower portions 9'7 
thereof. 
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It will thus be apparent that the anchoring device il 
lustrated in FIGURE 7 functions in the same manner as 
the ‘anchoring device ill and differs therefrom only in 
the omission of the stop sleeve 51, the recess 92‘ of the 
mandrel 15a serving the samevpurpose as the recess 58 
of the stop sleeve to receive the internal O-ring 57 of the 
retractor sleeve and releasably hold the retractor sleeve 
in its lower operative position on the mandrel. 
The foregoing description of the invention is explana 

tory only, and changes in the details of the construction 
illustrated may be made by those skilled in the art, within 
the scope of the appended claims, without departing from 
the spirit of the invention. 
What is claimed and desired to be secured by Letters 

Patent is: , 

1. A device for \releasably anchoring well tools at a 
selected level within a well ?ow conductor including: a 
mandrel; a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
outwardly of the mandrel, said locator key having an 
upper surface inclined outwardly and downwardly of the 
longitudinal axis of he mandrel and a stop surface dis 
posed below the upper surface and extending substantial 
ly normal to the longitudinal axis of the mandrel; re 
tractor means longitudinally slidably mounted on the 
mandrel and engageable with an external surface ‘on 
the key when the locator key is in retracted position and 
said retractor means is in an upper position on the 
mandrel for holding the locator key in retracted posi 
tion, the retractor means being moved out of such en 
gagement with said locatorkey to free the key for out 
ward movement when said retractor means is moved 
downwardly from said upper position to a lower position 
on the mandrel, said retractor means having means en 
gageable with internal surfaces of a well ?ow conductor 
for causing said retractor means to assume said lower 
position upon upward movement of said mandrel in a 
well how conductor; and locking means mounted for 
limited longitudinal movement on said mandrel between 
an upper inoperative position wherein said locking means 
does not engage said locator key and a lower operative 
position wherein said locking means is disposed be 
tween said mandrel and said Iliocator key to prevent in 
ward movement of said locator key from expanded po 
sition, said locking means being movable from said upper 
position to said lower position when said locator key is in 
expanded position relative to the mandrel. 

2. A device for releasably anchoring well tools at a 
selected level within a well ?ow conductor including: a 
mandrel; a locator key expansibly mounted ‘upon the 
mandrel; resilient means urging said locator key radially 
outwardly of the mandrel, said locator key having an 
upper surface inclined outwardly and downwardly of the 
longitudinal axis of the mandrel and a stop surface dis 
posed below the upper surface and substantially normal 
to the longitudinal axis of the mandrel; retractor means 
longitudinally slidably mounted on the mandrel and en 
gageable with an external surface on the key when the 
locator key is in retracted position ‘and said retractor 
means is in an upper position on the mandrel for holding 
the lacator key in retracted position, the retractor means 
being moved rout of such engagement with said locator 
key to free the key for outward movement when said 
retractor means is moved downwardly from said upper 
position to a lower position on the mandrel, said re 
tractor means having means engageable with internal 
surfaces of a well ?ow conductor for causing said re 
tractor means to assume said lower position upon upward 
movement of said mandrel in a well flow conductor; and 
locking means mounted for limited longitudinal move 
ment on said mandrel between an upper inoperative po 
sition and a lower operative position wherein said locking 
means is disposed between said mandrel ‘and said locator 
key to prevent inward movement of said locator key 
from expanded position, said locking means being mov 
able from said upper position to said lower position 
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when said locator key is in expanded position relative 
to the mandrel, said locking means having means engage 
able by running and pulling tools whereby the device may 
be lowered into and removed upwardly ‘from a well ?ow 
conductor. 

3. A device for releasably anchoring well tools at a’ 
selected level within a well flow conductor including: a 
mandrel; a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
outwardly of the mandrel, said locator key having an 
upper surface inclined outwardly and downwardly of 
the longitudinal axis of the mandrel and a stop‘ surface 
disposed below the upper surface and substantially normal 
to the longitudinal axis of the mandrel; retractor means 
longitudinally slidably mounted on the mandrel and en 
gageable with an external surface ‘0H the key when the 
locator key is in retracted position and said retractor 
means is in an upper position on the mandrel for holding 
the locator key in retracted position, the retractor means 
being moved out of such engagement with said locator 
key to free the key for outward movement when said 
retractor means is moved downwardly from said upper 
position to a lower position on the mandrel, said re 
tractor means having means engageable with internal sur 
faces of a well ?ow conductor for causing said retractor 
means to assume said lower position upon upward move 
ment of said mandrel in a well ?ow conductor; locking 
means mounted for limited longitudinal movement on said 
mandrel between an upper inoperative position and a 
lower operative position wherein said locking means is 
disposed between said mandrel and said locator key to 
prevent inward movement of said locator key from ex 
panded position, said locking means being movable from 
said upper position to said lower position when said 
locator key is in expanded position relative to the mandrel; 
and means on said mandrel for sealing between said 
mandrel and a well flow conductor.‘ 

4. A device for releasably anchoring well tools at a 
selected level within a well ?ow conductor including: 
a ‘mandrel; a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
outwardly of the mandrel, said locator key having an 
upper surface inclined outwardly and downwardly of the 
longitudinal axis of the mandrel and astop surface dis 
posed below the upper surface and extending substan 
tially normal to the longitudinal axis of the mandrel; 
retractor means longitudinally slidably mounted on the 
mandrel and engageable with an external surface on the 
key when the locator key is in retracted position and said 
retractor means is in an upper position on the mandrel 
for holding the locator key in retracted position, the re 
tractor means being moved out of such engagement with 
said locator key to free the key for outward movement 
when said retractor means is moved downwardly from 
said upper position to ‘a lower position on the mandrel, 
said retractor means having means engageable with in 
ternal surfaces of a well ?ow conductor for causing said 
retractor means to assume said lower position upon up 
ward movement of said mandrel in a well ?ow con 
ductor; locking means mounted for limited longitudinal 
movement on said mandrel between an upper inoperative 
position and a lower operative position wherein said 
locking means ‘is disposed between said mandrel and said 
locator key to ‘engage the internal surface of said locator 
key to prevent inward movement of said locator key 
from expanded position, said locking means being mov 
able from said upper position to said lower position 
when said locator key is in expanded position relative 
to the mandrel, said locking means having means engage 
able by running and pulling tools whereby the device 
may be lowered into and removed upwardly from‘a well 
flow conductor; and means on said mandrel for sealing 
between said mandrel below said locator key and a wel 
?ow conductor. - 

5. A device ‘for releasably anchoring well tools at a 
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selected level within a well ?ow conductor comprising: 
a mandrel; a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
outwardly of the mandrel, said Hocator key having an 
upper surface inclined outwardly and downwardly of the 
longitudinal axis of the mandrel and a stop surface dis 
posed below the upper surface and extending substantially 
normal to the longitudinal axis of the mandrel; retractor 
means longitudinally slidably mounted on the mandrel 
and engageable with an external surface on the key when 
the locator key is in retracted position and said retractor 
means is in an upper position on the mandrel for bold 
ing the locator key in retracted position, the retractor 
means being moved out of such engagement with said 
locator key to free the key for outward movement‘ when 
said retraotor means is moved downwardly from said 
upper position to a lower position on the mandrel, said 
retractor means having means engageable with internal 
surfaces of a well flow conductor for causing said re 
tractor means to assume said lower position upon up 
ward movement of said mandrel in a well ?ow conductor; 
locking means mounted for limited longitudinal move 
ment on said mandrel between an upper inoperative po 
sition and a lower operative position wherein said look 
ing means is disposed between said mandrel and said 
locator key to prevent inward movement of said locator 
key from expanded position, said locking means ‘being 
movable from said upper position to said lower position 
when said locator key is in expanded position relative to 
the mandrel; and means on said mandrel for sealing be 
tween said mandrel below said locator key and a well 
?ow conductor, said mandrel being provided with a ?ow 
passage and with a lateral aperture above said sealing 
means to provide for ?ow of ?uids between the ?ow 
passage of the mandrel and the exterior thereof and 
between the mandrel and the locator key to prevent ac 
cumulation of solid particles therebetween. 

6‘. Atdevice for releasably anchoring well tools at a 
selected level within a well ?ow conductor comprising: 
a mandrel; 1a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
‘outwardly of the mandrel, said locator key having an 
upper surface inclined outwardly and downwardly of 
the longitudinal axis of the mandrel and a stop surface 
disposed below the upper surface and extending substan 
tially normal to the longitudinal axis of the mandrel; re 
tractor ‘means longitudinally slidably mounted on the 
mandrel and engageable with an external surface on the 
key when the locator key is in retracted position and said 
retractor means is in ‘an upper position ‘on the mandrel 
for holding the locator key in retracted position, the re 
tractor means being moved out of such engagement with 
said locator key to free the key for outward movement 
when said retractor means is moved downwardly from 
said upper position to a lower position on the mandrel, 
said retractor means having means engageable with in 
ternal ‘surfaces of -a well ?ow conductor for causing said 
retractor means to assume said lower position upon up 
war-d movement of said mandrel in la well ?ow conductor; 
locking means mounted 1for limited longitudinal move 
ment ‘on said mandrel between ‘an upper inoperative posi 
tion and a lower operative position wherein said‘ locking 
means is disposed between said mandrel and said 10 
cator key to prevent inward movement of said locator 
key ‘from expanded position, said locking means being 
movable from said upper position to said lower position 
when said locator key is in expanded position relative 
to the mandrel, said locking means having means engage 
able by running ‘and pulling tools whereby the device may 
vbe lowered into and removed upwardly from a Well flow 
conductor; and means on said mandrel for sealing be 
tween said mandrel below ,said locator key {and a well 
?ow conductor, said mandrel being provided with a lon 
gitudinal flow passage therethrough and with a lateral 
aperture above said sealing means to provide for flow 



3,101,119 
l l 

of ?uids from the how passage of the mandrel through 
the aperture to the exterior thereof and between the man 
drei and the locator key to prevent accumulationof solid 
particles therebetween; . 

7. A device for releasably anchoring well tools at a 
selected level within a well ?ow conductor comprising: a 
mandrel; a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
outwardly of the mandrel, said locator key having an 
upper surface inclined outwardly and downwardly of the 
longitudinal axis of the mandrel ‘and a stop surface dis 
posed below the upper suriace and ‘extending substantially 
normal to the longitudinal axis of the ‘mandrel; retractor 
means longitudinally slidably mounted on the mandrel 
and engageable with an external surface on the key 
when the locator key is in retracted position and said 
retractor means is in an upper position on the mandrel 
for holding the locat-or key in retracted position, the 
retract-or means being moved out of such engagement with 
said locator key to free the key for outward movement 
when'said retractor means is moved downwardly from 
said upper position to ‘a lower position on the mandrel, 
said retractor means having means engageable with in 
ternal surf-aces of a well ?ow conductor for causing said 
retractor means to assume said lower position upon up 
ward movement of said mandrel in a well flow conduc 
tor; and locking means mounted for limited longitudinal 
movement on said mandrel between an upper inoperative 
position and a lower operative position wherein said 
locking means is disposed between said mandrel and 
said locator key to prevent inward movement of said 
locator key from expanded position, said locking means 
1' eing movable from said upper position to said lower 
position when said locator key is in expanded position 
relative to the mandrel, said retractor means comprising 
a sleeve having an external annular recess, said means 
engageable with internal surliaces of a well ?ow conductor 
comprising a resilient ‘ring disposed in said recess and 
having portions extending outwardly of said sleeve. 

8. A device for releasably anchoring well tools at a 
‘selected level within a well flow conductor comprising: a 
mandrel; a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
outwardly of the mandrel, said locator key having an 
upper surface inclined outwardly and downwardly of the 
longitudinal axis of the mandrel and a stop surface dis 
posed’ below the upper surface and extending substan 
tially normal to the longitudinal axis of the mandrel; re 
tractor means longitudinally 'slidably mounted on the 
mandrel and engageabl with an external surface on the 
key when the locator key is in retracted position and said 
restractor meansis in an upper position on the mandrel 
for holding the locator key in retracted position, the re 
tractor means being moved out of such engagement with 
said liocator key to free the key for outward movement 
when said retractor means is moved downwardly from 
said upper position to a lower position on the mandrel, 
said retractor means having means engageable with in 
ternal surfaces of a well ?ow conductor for causing said 
retract-or means to assume said lower position upon up 
ward movement of said mandrel in a well ?ow conductor; 
and locking means mounted for limited longitudinal 
movement on said mandrel between an upper inoperative 
position and a lower operative position wherein said 
locking means is disposed between said mandrel and said 
locator means to prevent inward movement of said lo 
cator key from expanded position, said locking means 
being movable from said upper position to said lower 

- position when said locator key is in expanded position 
relative to the mandrel, said retraotor means comprising 
a sleeve having an external ‘annular recess, said means 
engageable with internal surfaces of a well ?ow conduc 
tor comprising a resilient ring disposed in said recess 
and having portions extending outwardly of said sleeve, 
said recess being de?ned by spaced upper and lower an 
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nular' shoulders ‘and an annular surface extending be 
tween said annular shoulders, said annular surface ex 
tending downwardly and outwardly. 

9. A device for releasably anchoring well tools at a 
selected level within a well ?ow conductor comprising: 
a mandrel; a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
outwardly ‘of the mandrel, said locat-or key having an 
upper surface inclined outwardly and downwardly of the 
longitudinal axis of the mandrel and a stop surface dis 
posed below the upper ‘surface and substantially normal 
to the longitudinal axi ‘ of the mandrel; retractor means 
longitudinally slidably mounted on the mandrel and en 
gageable with an external surface ‘on the key when the 
locator key is hi retracted position and said retractor 
means is in upper position on the mandrel for holding 
the locator key in retracted position, the retractor means 
being moved out of such engagement with said locator 
l; y to free the key ‘for outward movement when said 
retractor means is'moved downwardly from ‘said upper 
position to a lower position on the mandrel, said retractor 
means having means engage-able with the internal sur— 
faces of a well flow conductor for causing said retractor 
means to assume said lower position upon upward move 
nent of mandrel in a well ?ow conductor; and lock 

monntod for limited longitudinal movement 
on said mandrel between an upper inoperative position 
and a lower operative position wherein said ' locking 
means engages the internal surface of said locator key to 
prevent inward movement of said looator key from ex 
panded position, said locking ‘means being movable from 
said upper position to said lower position when said 10 
oat-or key is in expanded position relative to the mandrel, 
said retractor means comprising a sleeve having an ex 
ternal annular recess, said means engageable with in_ 
ternal surfaces of a well ?ow conductor comprising a re 
silient ring disposed‘ in said annular recess and having 
portions extending outwardly of said sleeve, said recess 
being/‘de?ned by Iced upper and lower annular shoul 
ders and an annu surface extending between said an 
nular shoulders, said annular surface extending down 
wardly and outwardly, said lower shoulders extending 
upwardly and outwardly. 

10. A device for releasably anchoring well tools at a 
’ selected level within ‘a well ?ow conductor comprising: 
a mandrel; a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
outwardly of the irandrel, said locator key having an 
upper surface inclined outwardly and downwardly of the 
longitudinal axis of the mandrel and a stop surface dis 
posed below the upper surface and extending substan 
tially normal to the longitudinal axis of the mandrel; re 
tractor means longitudinally slid-ably mounted on the 
mandrel and engageable with an external surface on the 
key when the locator key is in retracted position and said 
retractor means is in an upper position on the mandrel 
for holding the locator key‘ln retracted position, the re 
tractor means being moved out ‘of such engagement with 
said locat-or key to free the key for outward movement 
when said retractor means is moved downwardly from 
said upper position to a lower position on the mandrel, 
said retraotor means having means engageable with in 
ternal surfaces of a well how conductor ‘for causing said 
retractor means to assume said lower position upon up 
ward movement ‘of said mandrel in a well flow con 
ductor; locking means mounted for limited longitudinal 
movement on said mandrel between an upper inoperative 
position and a lower operative position wherein said 
locking means is disposed between said mandrel and said 
locator key to prevent inward movement of said looator 
key from expanded position, said locking means being 
movable from said upper position to saidlower position 
when said locator key is in expanded position relative 
to the mandrel; and limiting means on said mandrel and 
engageable with said key for limiting outward movement 
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of the key relative to the mandrel, said locking means 
comprising a sleeve disposed on said mandrel above said 
limiting means and havinglan extension movable through 
a longitudinal recess provided in said limiting means to 
a position between said mandrel and said locator key. 

11. A device for releasably anchoring we'll tools at 
a selected level within a well ?ow conductor comprising: 
a mandrel; a locator key expansibly mounted upon the 
mandrel; resilient means urging said locator key radially 
outwardly of the mandrel, said locator key having an 
upper surface inclined outwardly and downwardly of the 
longitudinal axis of the mandrel and a stop surface dis 
posed 1below the upper surface and extending substantial 
ly normal to the longitudinal axis of the mandrel; a re 
tractor means longitudinally slidably mounted on the 
mandrel and engageable with an external surface ‘on the 
key when the locator key is in retracted position and 
said retractor means is in an upper position on the man 
drel for holding the locator key in retracted position, the 
retractor means being moved out of such engagement with 
said locator key to free the key for ‘outward movement 
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when said retractor means is moved downwardly from ‘ 
said upper position to a lower position on the mandrel, 
said retractor means having means engageable with inter 
nal surfaces of a well ?ow conductor for causing said re 
tractor means to assume said lower position upon upward 
movement of said mandrel in a well ‘flow conductor, 
looking means mounted for limited longitudinal move 

' ment on said mandrel between an upper inopenativegposi 
tion and a lower operative position wherein said locking 
means is disposed between said mandrel and said locator 
key to prevent inward movement of said locator key from 
expanded position, said locking means being movable 
from said upper position to said lower position when said 
locator key is in expanded position relative to the mandrel; 
and limiting means on said mandrel and engageable with 
said key for limiting outward movement of the key rela 
tive to the mandrel, said looking means comprising a 
sleeve disposed on said mandrel above said limiting means 
and having an extension movable through a longitudinal 
recess provided in said limiting means to a position be 
tween said mandrel and said locator key, said locking 
means having means engageable by running and pulling 
tools whereby the device may be lowered into and re 
moved upwardly from a well flow conductor. 

12. A device for releasably anchoring well tools at 
a selected level Within a well flow conductor comprising: 
a mandrel; a locator key expansibly mounted upon the 
mandrel, resilient means urging said locator key radially 
outwardly of the mandrel, said locator key having an 
upper surface inclined outwardly and downwardly of 
the longitudinal axis of the mandrel and a stop surface 
disposed below the upper surface and extending sub 
stantially normal to the longitudinal axis of the mandrel; 
retractor means longitudinally slidably mounted on the 
mandrel and engageable with an external surface on the 
key when the locator key is in retracted position and 
said retractor means isrin an upper position on the man 
drel for holding the locator key in retracted position, the 
retractor means being moved out of such engagement with 
said locator key to free the key for outward movement 
when said retractor means is moved downwardly from 
said upper position to a lower position on the mandrel, 
said retractor means having means engageable with in 
ternal surfaces of a well ?ow conductor for causing said 
retractor means to assume said lower position upon rup 
ward movement of said mandrel in a well ?ow con 
ductor; locking means mounted for limited longitudinal 
movement on said mandrel between an upper inoperative 
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position and a lower operator position wherein said lock 
ing means is disposed between said mandrel and said 
locator key to prevent inward movement of said locator 
key from expanded positions, said locking means being 
movable from said upper position to‘ said lower position 
when said locator key is in expanded position relative 
to the mandrel; means on said mandrel for sealing be 
tween said mandrel and a W611 ?ow conductor below 
said locator key, said mandrel being provided with a 
longitudinal bore therein and a lateral aperture communi 
cating said bore with the exterior of said mandrel above 
'said sealing means to provide for ?ow of ?uids ‘from. the > 
bore of the mandrel through the aperture and between the 
mandrel and the locator key toprevent accumulation of 
solid particles therebetween; and limiting means on said 
mandrel and engageable with said key for limiting out 
ward movement of the key relative to the mandrel, said 
locking means comprising a sleeve disposed on said man 
drel above said limiting means and having an extension 
movable through a longitudinal recess provided in said - 
limiting means to a position between said mandrel and 
said locator key. ' 

13. A device for releasably anchoring well tools at a 
selected level within a well ?ow conductor including: a 
mandrel; a locking and locator key expansibly mounted 
on the mandrel; resilient means urging said locking and 
locator key laterally outwardly of the mandrel, said key 
having at one end a stop surface disposed substantially 
normal to the longitudinal axis [of the mandrel and at its 
opposite endan inclined surface extending outwardly 
and convergently toward the stop sur?ace; a retractor 
means longitudinally slidably mounted on the mandrel 
‘for movement between a ?rst and a second position there 
on, said retractor means when in said ?rst position en 
gaging 'an external surface on the key when the key is 
in a retracted position on said mandrel for holding the 
key in such retracted position, said retractor means being 
moved out of engagement with said- key to free the key 
for outward movement when said retractor means is 
moved longitudinally on said mandrel from said ?rst 
position to said second position thereon, said retractor 
means having means engageable with the internal surfaces 
of a well ?ow conductor for causing said retractor means 
to move from said ?rst to said second position upon lon 
gitudinal movement of ‘said mandrel in a direction 0p 
posite the direction of relative movement of the retractor 
means on said mandrel from said ?rst to said second 
positions; and locking means mounted on the mandrel 
for limited longitudinal movement‘ between a ?rst in 
operative position wherein said locking means does not 
engage said locking and locator key and a second oper~ 
ative position wherein said locking means is disposed 
between said mandrel and said locking and locator key 
to prevent inward movement of said locator key from ' 
expanded position, said locking means being movable 
from said ?rst position to said second position when said 
locking and locator key is in expanded position relative to 
said mandrel. 
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