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This invention relates to locking devices for well 
tools and more particularly to locking devices for refl 
movably locking well tools, such as plugs> Ior chokes, 
in the well tubing or casing, or the like. 
One object of this invention is to provide a new 

and improved locking device for locking well tools in 
selected positions in well tubing or casing, or ‘the like. 

Another object is to provide a new and improved 
locking device, of the type described, having locking 
means which are positively double locked' to prevent 
either upward or downward movement of theV locking 
device in the well conductors'. 

Still another object of the invention is` to provide> a 
new and improved locking device, of the type described; 
which may be selectively locked in and to any desired 
landing nipple of a plurality of landing nipples connected 
in and forming a part of the well tubing, casing,` or the 
like. 
A further object of the- invention is to provde a 

new and improved locking device, of the type described, 
which may be releasably double locked in position in a 
selected’ landing nipple of a plurality of landing nipples 
forming a part of the well conductors. 
A still further object of the invention is to provide 

a new and improved locking device, of the type de 
scribed, which may be lowered into the well conductor, 
double locked in place in a landing nipple thereof, and 
removed therefrom by means off appropriate running 
and pulling tools which are moved and operated in the 
well conductor by means of a ilexibleV line. 

Additional objects and advantages of the invention 
will be readily apparent from the reading of the follow 
ingv description of devices. 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, ofthe locking device and of‘ a running tool 
by means of which the locking device is lowered-:through 
and locked in a well conductor, showing the operative 
components of the locking device and the running tool 
as they-appear while the locking device is being lowered 
through the well conductor; 

Figure 2 is a continuation ofthe view of Figure l 
showing the lower end of the locking device; 

Figure 3 is a view, partly in elevation and partly in 
section, of the upper portions of the locking device and 
of the running tool, showing the locking device posi@ 
tioned in a selected landing nipple with theV operative 
components of the running tool inappropriate positions 
to lock the locking> device inthe> selected nipple upon 
further operation of the running tool; 

Figure 4 isfa continuation of the view of. Figure 3 
showing the lower portions of the locking deviceeand of 
the running tool; 

Figure 5 is a view, partly in elevation and partly in 
section, of the upper portion, of the locking device and 
of the running tool, showing the` operative components 
of the locking device and the running tool as they appear 
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immediately after the locking device has been double 
locked in position in the> selected landing nipple of the 
well conductor and the running tool has been freed from 
the locking device for upward removal from the well; 

Figure 6 isa continuation of the view of Figure 5 
showing theY lower portion of the locking device; 

Figure 7 is a` perspective- View of the locking device, 
with a component thereof removed, showing> the land 
ing nipple engaging or locking keys free to move between 
retracted and expanded positions; 

Figure 8 is a perspective view of the locking device, 
with a component thereof removed, showing the. landing 
nipple engagingV or locking keys thereof doublellocked 
in expanded locking positions; .. 

Figures 9,’ 10` and 1l are horizontal cross-sectional 
views taken on theV lines 9_9, 10--10Y and 117-11, re 
pectively, of Figure` l; 

Figure 12 is aside view of the locking device, partly 
in elevation and partly in section, taken at substantially 
ninety degrees from the view> of Figure 7; Y f 

Figure 13 is a sectional view of a modified form 
of the locking device showing it double locked to pre 
vent both upward and downward movement: in apeland 
ing nippleof a well tubing; and, 

Figures. 14. andA 15 are horizontal-l cross-sectional views 
taken on the lines 14-14» and 15-15, respectively, of 
Figure 13. 

In theV drawings, the numeral 20V designates generally 
a locking device, which includes a central tubular lock 
mandrel` 21 having a threaded lower end tol which a 
packing mandrel 22 is adapted to be secured. The 
packing mandrel carries a packing assembly 23 which 
is` retained in place on said mandrel by a packing nut 
2‘4@ threaded on the lower end` 25j thereof".> A suitable 
ñow controlling or restrictive device, or other well tool 
may be connected to the threaded’ lower end 2S~ of the 
packer mandrel. If desired, any` otherl suitable well de 
vice may be connected to the lower end of the lock man 
drel in place of the packing mandrel and' packingas 
sembly.Vv 
The lock mandrel 21 is provided intermediate» its ` 

ends with a pair of lateral opposed bosses 26’ between 
which the lower ends of locking keys 27 are adapted to 
slide. Each boss 26 has its upper corners cut away 
to‘provide longitudinally disposed. pairs of opposed lock 
shoulders or surfaces 28 on each boss, each lock shoul 
der having an upwardly facing stop shoulder 29' at its 
lower end. The inner surfaces of the locking keys may 
be engaged by the lock shoulders 28 of the bosses when 
the keys-'are expanded, which thus lock the keys» in 
expanded positions, when the lock mandrel is in the 
raised position shown in Figures 5 and 8, and the stop 
shoulders Z9 of the bosses may engage downwardly 
facing stop shoulders 30 of the keys to limit upward 
movement of the lock mandrel 21 relative to the’locking 
keys; 
The locking keys 27`are held in proper position onthe 

lock mandrel by a tubular key retainer or cage 31 
-slidably mounted on the lock mandrel, the cage. being 
provided with windows 32 through which. the bosses 33a 
andV 3311 of each keyV protrude. A-n upper retaining 
ñange33c and a lower retaining flange 33a’ at-the upper 
and lower ends, respectively, of each lockingkey engage 
the inner wall of the cage 31 at the upper andr lower 
ends of the windows 32 to limit outward movement of 
the locking keys on the lock mandrel. A` bushing 34 
is threaded into the lower end of the cage 31A and limits 
downward movement of the lock mandrel with respect 
to the cage since the lower ends of the bosses 26 are 
engageablewith therupper end of the bushing. 
A ylock sleeve 35 is slidably mounted on the lock man 

drel and its lower portion extends between the, lock man 



2,871,947 
3 

drel and the cage and is provided with a pair of slots 36 
into which the upper ends of the locking keys extend. 
The lower portions of the lock sleeve on each side of 
the slots are cut away to provide longitudinally dis? 
posed lock shoulders 37, which are adapted to abut the 
inner surfaces of the upper portion of the keys 27 to 
lock the keys in expanded positions when the lock sleeve 
is in the lower or locking position shown in Figures 5 
and 8. Downwardly facing stop shoulders 38 are formed 
on the lock sleeve at the upper end of each lock shoulder 
37, and these stop shoulders are adapted to engage the 
upwardly facing stop shoulders 39 of the locking keys 
to limit downward movement of the lock sleeve on the 
lock mandrel. 
The lock sleeve is provided near its lower end with an 

upwardly facing stop shoulder 40 which is adapted to en 
gage an internal annular-downwardly facing stop shoulder 
41 within the upper portion of the bore of the cage 31 
to limit upward movement of the lock sleeve with respect 
to the cage. The upper end of the lock sleeve is pro~ 
vided with an undercut external annular flange 42 which 
may be engaged by a suitable pulling tool. 
The locking keys 27 are yieldably biased outwardly 

toward expanded positions by a pair of springs 44. Each 
of the springs has a central coiled portion 45 which is 
disposed between the lower end of the lock sleeve and the 
upper end of the adjacent lock mandrel boss 26 and has 
curved outer ends 46 which are received in side recesses 
47 of the keys. 

It will be seen that when the lock mandrel 21 is moved 
upwardly relative to the key cage 31 and the locking 
keys 27 while the keys are in their expanded positions, 
the lock shoulders 28 of the lock mandrel bosses 26 en 
gage the rear or inner surfaces of the lower portions of 
the keys to lock the keys against inward movement 
toward retracted position. The lock sleeve 35 may then 
be moved downwardly between the lock mandrel and the 
cage until the lock shoulders 37 of the lock sleeve engage 
the rear or inner surfaces of the upper portions of the 
locking keys to prevent inward movement of said keys 
toward retracted position. Thus, the keys are positively 
double locked in their expanded positions, and any fluid 

C pressures or other forces acting on the locking device 
in either upward or a downward direction cannot dis 
lodge the bosses 33b of the locking keys from their ex 
panded positions wherein they are engaged in the internal 
locking groove 52 formed in the bore of a selected land 
ing nipple 50 connected in the well tubing or conductor 
51, as will hereinafter more fully be explained. 
The locking device is lowered into the well conductor 

or tubing 51, which may include a plurality of vertically 
spaced landing nipples 50, by means of a running tool 53 
(Figure l) on the lower end of a ñexible line running and 
pulling mechanism (not shown) until a lselected landing 
nipple located at the proper depth is reached. The run 
ning tool is then operated by jars imparted thereto 
through the flexible line mechanism to lock the locking 
device in the selected landing nipple. . 

The, running tool 53 includes a top sub 54 having a 
threaded pin at its upper end by means of which it may be 
secured to the ilexible line mechanism in the usual man 
ner. An elongate core 55 connected at its upper end to 
the top sub has an enlarged lower portion 56 provided 
with a central bore 57 and a pair of opposed lateral win 
dows 58 (Figure 3), A wedge member 59 and a catch 
lug 60 having wedge or beveled surfaces 61 and 62, re~ 
spectively, are disposed in each window 58 of the core. 
A tubular body 64 is movably mounted on the core and 
has an internal annular ñange 64a at its upper end slidable 
on the core above the enlarged lower portion thereof, and 
a helical spring 63 surrounding the core is conñned be 
tween the ñange 64a and the upper ends of the wedge 
members 59, whereby the spring biases the wedge mem 
bers downwardly and the sleeve upwardly relative to the 
core. The action of the spring on the wedge members 
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biasing the same downwardly tends to urge the lugs 60 
outwardly of the windows 58 in the core, from the posi 
tions shown in Figure l to that shown in Figure 3, be 
cause of the action of the wedge surfaces 61 and 62. 
A tubular sleeve 65 movably mounted within the tubu 

lar body 64 holds the lugs 60 in retracted positions in its 
bore when said tubular sleeve is held in the raised posi 
tion shown in Figure l by the engagement of its lower 
end with the upper end of the lock sleeve 35 of the lock 
ing device. Upward movement of the tubular sleeve 
within the tubular body is limitedlby an internal down 
wardly facing stop shoulder 66 formed in the bore of the 
tubular body and which engages the upper end of the 
tubular sleeve. Downward movement of the sleeve 65 is 
limited by the upper end of a skirt 67 which is threaded 
in the lower end of the tubular body and is adapted to 
engage a downwardly facing external annular stop 
shoulder 68 formed intermediate the ends of the tubular 
sleeve. 
An elongate prong 71 having a head 71a at its upper 

end is slidable in the bore 69 of the tubular sleeve 65, 
and a prong screw or extension 70 extends upwardly 
from the upper end of the prong and projects upwardly 
into the bore 57 of the core 55. A spring 73 surrounds 
the prong extension and is confined between a flange 72 
at the upper end of said extension and the upper ends of 
the wedge members 59, whereby the spring biases the 
prong extension and prong upwardly toward the position 
shown in Figure 1. The prong extends downwardly into 
the tubular lock mandrel 21 of the locking device and has 
enlargement at its lower end which is secured to the lock 
mandrel by a shear pin 74. The cage bushing 34 is 
provided with a hole 75 through which the shear pin 74 
may be inserted into aligned holes in the lock mandrel 
and the lower end of the prong. 
The lock sleeve 35 of the locking device is secured at 

its upper end to the skirt 67 by means of shear pins 76 
disposed in aligned openings in the skirt and the tlange 
42 of the lock sleeve. A rotatable ring 77 mounted ex* 
teriorly of the upper portion of the skirt 67 is provided 
with a plurality of apertures (not shown) through which 
these shear pins may be inserted to connect the lock sleeve 
to the skirt and, thus, to the tubular body 64 of the run 
ning tool. 
When it is desired to lock a well tool in a landing nip~ 

ple 50, or in a selected one of a plurality of landing 
nipples 50 connected in a well flow conductor or tub 
ing string, the well tool is connected to the lower end of 
the lock mandrel 21 of the locking device. The locking 
device is then secured to the running tool by means of 
the shear pins 74 and 76, so that the lock sleeve and the 
lock mandrel are held in their longitudinally separated 
positions shown in Figure 1, whereby the locking keys 
27 of the locking device are free to move between re 
tracted and expanded positions. 
The running tool, locking device and well tool are then 

lowered into the well tubing. The locking keys 27 are 
yieldingly biased outwardly by the springs 44 whereby 
their downwardly facing beveled shoulders 79 will con~ 
tact the upwardly facing beveled shoulders 80 of the land 
ing nipples in passing therethrough. Since these shoulders 
are beveled, downward jars imparted to the running tool 
will cam the keys inwardly against the resistance of the 
springs 44 to permit the locking device tol pass through 
all landing nipples until the selected landing nipple at the 
proper depth is reached and the bosses 33h of the keys 
are located in the annular groove 52 of the landing nip 
ple at the selected depth. 
An upward pull is then exerted on the running tool, 

causing the upwardly facing beveled shoulders _81 of the 
keys to contact the downwardly facing annular shoulder 
82 at the upper end of the groove in the landing nipple. 
The relatively sharp angle of the shoulders 81 and 82 re 
quire a substantial force to move the locking keys up' 
wardly from this position, and an upward pull on the run 
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ning tool ̀ will .move .=all.other `parts of the locking device 
upwardly with respect to the locking Ykeys »until the lock 
shoulders 28 ofthe lockmaedrel 21 are lifted to a po 
s1t1on between the inner surfaces of the locking keys, 
thus vlocking the keys expanded. A further upward pull 
will now cause >thecore 55 to move upwardly compress 
lng the springs 63 and 73 since the lugs 60 are restrained 
against outward movement by >the tubular sleeve 65. 
The strengths of the springs 63 and 73 are such Athat a 
lesser force is requiredv to compress the springs 63 and 73 
than is required to move the keys 27 inwardly against the 
resistance of the springs 44. The locking keys, being 
locked in expanded position, cannot move upwardly, and 
the lock mandrel 21 can move upwardly only until the 
stop shoulders '29 engage the shoulders 30 at the lower 
ends of the locking keys, whereby further upward move 
ment of the lock mandrel is prevented. Similarly, the 
upper end of the packing mandrel 22 will engage the 
lower end of the bushing 34 at the lower end of the 
key cage 31 andthe upwardly facing stop shoulders 32a 
in the lower portion of the windows 32 of the key cage 
will also engage the downwardly facing stop shoulders 30 
of thev locking keys to prevent upward movement of the 
packing mandrel, lock mandrel and key cage. The prong 
71 being ̀ connected to the ̀ lock mandrel by the shear pin 
74 is also held against further upward movement, but 
the spring 73 permits the core 55 to‘move further up 
wardly with respect to the prong and prong extension. 
The shoulder 40 on the lock sleeve 35 engages thestop 

shoulder 41 in the key cage 31 to limit upward move 
ment of the lock sleeve, since the bushing 34 at the lower 
end of the cage engages the lower ends of the bosses 26 
on the lock mandrel to Vlimit upward movement of the 
cage. Since the lock sleeve is connected to the tubular 
body 64 by the shear pins 76, upward movement of the 
tubular body is thus limited by such connection, yand up 
ward movement of the tubular sleeve 65 is likewise lim 
Vited by virtue of its engagement with the shoulder 66 in 
the tubular body. 
As the core 55 moves upwardly and compresses Vthe 

springs 63 and 73, the lugs 60 are moved upwardly past 
the upper end of the tubular sleeve 65, which is held 
against upward movement by the stop shoulder 66'in the 
bore of the tubular body 64. When the lugs move above 
the upper end of the tubular sleeve, the spring 63 biases 
the wedge members 59 downwardly and the wedge sur 
faces 61 and 62 cam the lugs outwardly over the upper 
end of the tubular sleeve to the position shown in Fig 
ure 3. 
When the lugs 60 move past the upper end of the 

tubular sleeve 65 and are freed to move outwardly, they 
overlie and abut the upper end of the tubular sleeve 
and thus hold the springs 63 and 73 in compression, the 
springs resisting downward movement of the prong 71 
and the tubular body 64 and the skirt 67 carried by the 
tubular body. The lock sleeve 35 is still secured to the 
tubular skirt and the prong is still secured to the lock 
mandrel so that the operative elements of the running 
tool and the locking device are now in the positions'shown 
in Figures 3 and 4. 
Downward jars or blows are then imparted by the 

running tool mechanism to the core 55, such blows being 
transmitted through the wedge members 59 and the lugs 
60 to the upper end of the tubular sleeve 65, causing said 
tubular sleeve to move downwardly relative to the tubular 
body 64 and the skirt 67. Since the lower end of the 
tubular sleeve engages on the upper end of the lock 
sleeve, the downward force applied to the tubular sleeve 
shears the pins 76 and the lock sleeve is moved down 
wardly relative to the skirt and the locking keys until 
the lock shoulders 37 of the lock sleeve are moved be 
tween the inner surfaces of the upper ends of the lock 
ing keys and thus double lock the locking keys in their 
expanded positions. Downward movement of the lock 
sleeve is limited by the engagement of the stop shoulders 
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Aofthe.lockingkeys 

Upward jars are then imparted to the running tool 
causing the pin 74 to‘shear and thus free therunning tool 
from the locking device. “The running tool is then re 
moved from the well tubing leaving the locking device, 
and the well tool it supports, double locked in position 
in the well tubing so that fluid pressure or other forces 
Vacting in either direction thereon cannot «dislodge the 
locking device~from the landing'nipple. If the well fluid 
pressure exerts a downward pressure on the lockingv de 
vice, v/hich could tend to move the lock mandrel down 
wardly out .of locking position, the lock sleeve holds it in 
,lockingposition Conversely, if an upward force pres 
sure is exerted on ,the locking sleeve which could tend 
to move the lock sleeve upwardly out of locking position, 
the lock mandrel 'holds the locking device in locking po 
sition. Furthermore, since the lock sleeve Vis slidable 
exteriorly on the lock mandrel and is not exposed to up 
wardhow of fluids, which flow upwardly through the bore 
of the lock mandrel, the lock sleeve will not be aiîected 
by upward ñuid ñow or pressure differentials, so that both 
«lock members, the mandrel and the sleeve, hold lthe 
keys in Vexpanded locking position against displacement 
by >upward ‘fluid flow and pressure differentials. 
`When »it is desired to remove the locking device and 

the -well tool it supports, a suitable retrieving tool is 
lowered‘into fthe well conductor and employed ñrst to im 
Ypart downward jars or blows to the upper end of the lock 
mandrel 21,'whic`h now projects above the upper end of 
the lock sleeve, to drive said lock mandrel downwardly so 
that its locking shoulders 28 no longer engage the lock 
-ing keys. The îretrieving tool may then engage the ñange 
42 of the lock sleeve and an upward pull thereon may 
move the‘lock sleeve upwardly relativeto the locking 
keys until its lock shoulders 37 are moved out of engage 
ment therewith. The locking device is then pulled up 
and out of the well tubing, the downwardly and outwardly 
beveled upper shoulders 88 of the locking keys camming 
the keys inwardly upon meeting obstructionsl during up 
ward movement of the locking device through the well 
tubing. it will be readily apparent that the locking de 
vice cannot be freed for removal until the lock mandrel 
has been moved downwardly, so that if_ a condition of 
pressure differential acting upwardly on the packing man 
drel and lock mandrel exists, the tool cannot be acci» 
dentally released by pulling upwardly on the lock sleeve. 
This prevents “blow-outs” of the locking device and foul 
ing of the flexible line running and pulling mechanism. 

It will be seen that a new and improved double locking 
lock device for well tools, has been _illustrated and de 
scribed which includes a central lock mandrel having 
locking bosses which engage locking keys mounted on 
the lock mandrel to lock the keys in expanded position 
upon upward movement of the lock mandrel with respect 
to the keys. lt will be apparent that the locking keys are 
mounted on the lock mandrel for lateral movement be 
tween retracted and expanded positions and that biasing 
means, the springs 034i,> are provided to urge the locking 
keys toward the expanded positions. it will also be seen 
that a lock sleeve is provided which is slidably mounted 
`on the lock mandrel for movement between the locking 
keys and the lock mandrel and that downward movement 
oi the lock sleeve with respect to the lock mandrel causes 
the lock sleeve to engage the locking keys to lock them 
in the expanded positions. The double lock adds security 
to the installation in which the locking device is used, and 
prevents dropping of the device should upward pressure 
differential be sharply decreased o1' removed. 

Moreover, it will be seen that a running tool has been 
provided for the locking device which includes a central 
prong ’71 detachably securedr to the lock mandrel, a tu 
balar member which includes the tubular body 64 and 
the skirt 67 and which is detachably secured to the lock 
‘sleeve-,? and a tubular sleeve in the tubular member which 



2,871,947 
..7 

coacts with biasing springs 63 and 73 and the wedges 59 i 
and lugs 60 to simultaneously hold both to locking man 
drel and lock sleeve in their unlocked positions; and that 
upward force or jars imparted to the running tool when 
the locking keys are in expanded positions in a lock 
groove or recess of a landing nipple will first cause the 
lock mandrel to move upwardly with respect to the lock 
ing keys to lock the keys in the expanded positions, then 
downward jars or force applied to the running tool will 
cause the lock sleeve to become detached from the tubular 
member and move downwardly with respect to the locking 
keys to lock them in expanded positions; whereupon, up 
ward force or jars applied to the running tool will detach 
the prong from the lock mandrel to free the running tool 
from the locking device, whereby the latter may be left in 
double locked position in the landing nipple while the 
running tool may beremoved from the well tubing. 

In Figures 13, 14 and 15 is illustrated a locking device 
90 which differs from the previously described form of 
the locking device in that the locking keys 91 each have 
but a single laterally and outwardly extending boss 92 
which extends through the windows 32 of the cage 31. 
The bosses of the locking keys have beveled upper shoul 
ders 93 and lower shoulders 94 which engage the upper 
and lower annular shoulders 95 and 96 of the internal 
annular locking recess or groove 97 of the landing nipple 
100. The annular locking recess 97 is of appropriate size 
and shape to receive the bosses 92 of the keys 91. The 
locking keys are biased outwardly toward expanded posi 
tions by coil springs 98 which are received in appropriate 
inner recesses 99 of the keys and bear against the lock 
mandrel and the keys. In all other respects the locking 
device 90 is identical to the locking device 20 and is 
operable in the same manner as the locking device 20 by 
a running tool of the same form as the running tool 53, 
like parts being given like numbers. No other description 
of the locking device 90 is therefore necessary. 

It will thus be seen that locking devices have been 
shown and described which are adapted for use with a set 
of upwardly and downwardly facing stop shoulders in a 
flow conductor, preferably provided in a suitable landing 
nipple in the conductor string, and which may be lowered 
past a plurality of identical sets of stop shoulders, or 
landing nipples, and locked in locking engagement with 
any one of a plurality of sets of such stop shoulders. 
The position at which the devices are locked may be 
determined by locating the desired set of shoulders or 
landing nipples by means of a measuring apparatus of any 
well known type operating in association or connection 
with the flexible line running and pulling mechanism 
by means of which the locking device is lowered in the 
conductor. 

Since the lower shoulders of the bosses 0n the locking 
keys are beveled, it will be seen that the locking device 
may be lowered past any number of sets of shoulders, 
or landing nipples, each having identical sets of stop shoul 
ders, to a landing nipple located at a desired location in 
the conductor and in which it may be locked. As the 
downwardly facing stop shoulders are preferably inclined 
upwardly and inwardly at a rather abrupt angle with re 
spect to the longitudinal axis of the conductor, preferably 
at an angle of less than forty-five degrees above a plane 
normal to the longitudinal axis of said conductor, and 
the upwardly facing stop shoulders on the bosses of the 
locking keys have a corresponding conñguration, the up 
4ward movement of the keys with respect to the landing 
 nipples will be somewhat more greatly restrained than the 
downward movement was. As has already been ex 
plained, the force of the springs biasing the locking keys 
outwardly, in cooperation with the abrupt shoulders in 
the conductor and on the bosses of the keys, is suûîcient 

` to restrain upward movement of the keys while the lock 
mandrel is moved upwardly to position the lock shoulders 
between the keys to positively lock the keys in stop shoul 
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der engaging position, after which the other steps of lock 
ing the device may be carried out. 
When the locking device is being removed from within 

the conductor, the device is lifted by engagement of the 
retrieving tool with the upper end of the lock sleeve, after 
the lock mandrel has been moved downwardly to its 
lowermost position to permit the locking keys to move 
inwardly. Thus, as downwardly facing stop shoulders in 
the conductor are engaged by the upwardly facing stop 
shoulders on the bosses of the locking keys, upward force 
applied to the lock sleeve will readily lift the keys past 
the stop shoulders, since the lock mandrel is not moved 
upwardly with respect to said keys, and they may move 
inwardly against the force of the springs so as to pass 
the downwardly facing stop shoulders. ~ 

Thus, the locking device may be lowered through a plu 
rality of landing nipples to a selected landing nipple, 
locked therein positively against either upward or down 
ward displacement by fluid pressure differentials, and 
may be removed upwardly from such position, all by 
means of suitable running and retrieving tools operated by 
means of a llexible line. 
The foregoing description of the invention is explana 

tory only, and changes in the details of the constructions 
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 I claim and desire to secure by Letters Patent is: 
l. A well tool including: a lock mandrel; a tubular 

cage mounted on said mandrel for longitudinal movement 
thereon and having a plurality of windows; locking keys 
disposed in said cage and having bosses extending lateral 
ly outwardly through said windows, said keys being mov 
able laterally ‘between expanded positions remote from 
said lock mandrel and retracted positions adjacent said 
lock mandrel; means biasing said keys toward expanded 
positions; lock shoulders on said lock mandrel interme 
diate the ends thereof, said lock shoulders being disposed 
substantially normal to the direction of lateral movement 
of said keys and engageable with said keys upon longitu 
dinal movement of said lock mandrel in said cage when 
said keys are in said expanded positions; a lock sleeve 
slidably mounted on said lock mandrel above said keys 
and between said lock mandrel and said cage and mov 
able downwardly on said lock mandrel independently of 
movement of said mandrel from an upper unlocked posi 
tion to a lower locking position, said lock sleeve having 
lock shoulders disposed substantially normal to the direc 
tion of lateral movement of said keys and engageable 
with said keys when said keys are in said expanded posi 
tions and said lock sleeve is moved downwardly with 
respect to said sleeve to lock said keys in said expanded 
positions; cooperable means on said lock mandrel and said 
keys limiting upward movement of said lock mandrel 
with respect to said keys; cooperable means on said lock 
sleeve and said keys limiting downward movement of said 
lock sleeve on said lock mandrel; cooperable means on 
said cage and said lock sleeve limiting upward movement 
of said luck sleeve on said lock mandrel; and cooperable 
means on said cage and said lock mandrel limiting up 
ward movement of said cage on said lock mandrel. 

2. A well tool including: a lock mandrel; a tubular cage 
mounted on said mandrel for longitudinal movement 
thereon and having a plurality of windows; locking keys 
disposed in said cage and having bosses extending lateral 
ly outwardly through said windows, said keys being mov 
able laterally between expanded positions remote from 
said lock mandrel and retracted positions adjacent said 
lock mandrel; means biasing said keys toward expanded 
positions; a plurality of spaced laterally projecting bosses 
on said lock mandrel intermediate the ends thereof, said 
bosses providing lock shoulders engageable with said keys 
when said keys are in said expanded positions to lock vsaid 
keys in said expanded positions upon longitudinal move 
ment of said lock mandrel in said cage; and a lock sleeve 
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slidably mounted 7on ̀ said’lockmandrel above'said keys 
and between ïsaid :lock mandrel- and said ycage and mov 
.able downwardly on l'said ‘lock mandrel from an upper 
unlocked position to a lower locking position, said ̀ lock 
sleeve having a plurality Vof~downwardly opening slots for 
receiving the upper ends Vof -said keys, the sides of said 
slots forming lock shoulders engageable with said keys 
when said keys are in expanded position and said lock 
sleeve is moved downwardly to said locking position to 
lock said keys in said expanded positions. 

3. A well tool including: a lock mandrel; a tubular 
cage mounted on said mandrel for «longitudinal movement 
thereon and having a plurality of windows; locking keys 
disposed in said cage and h-aving bosses extending later 
ally outwardly through said windows; said keys being 
movable laterally »between expanded positions remote from 
said lock mandrel and Aretracted positions adjacent said 
lock mandrel; means biasing said keys -toward expanded 
positions; a plurality lof spaced laterally projecting lbosses 
on said lock mandrel intermediate the ends thereof, said 
bosses providing l'ock lshoulders engageable with ysaid keys 
when said keys are -in _said expanded positions to lock said 
keys in said expanded positions .upon longitudinal move 
ment of said lock mandrel in Ysaid cage; anda lock sleeve 
slidably mounted on said »lock 'mandrel above said keys 
and between said lock mandrel and said cage and mov 
able downwardly on said lock mandrel from an upper 
unlocked position to a flower locking position, said lock 
sleeve having a plurality lof downwardly opening slots for 
receiving the upper ends of said keys, the sides of said 
slots forming lock shoulders engageable with said keys 
when said keys are in expanded >position and said lock 
sleeve is moved downwardly to said ‘locking position `to 
lock said keys in said >expanded positions; said lock Vman 
drel extending above said lock sleeve when said lock 
mandrel and said lock sleeve are in locking positions. 

4. A well tool including: a V-lock mandrel; a tubular 
cage mounted on said -mandrel for longitudinal movement 
thereon and having a plurality of windows; locking keys 
disposed in said cage and having >bosses extending laterally 
outwardly through said windows, said keys being .movable 
laterally between expanded `positions remote from said 
lock mandrel and retracted positions adjacent said lock 
mandrel; means biasing said keys toward expanded posi 
tions; vlock shoulders on said lock mandrel intermediate 
ends thereof, said lock shoulders being engageable with 
said keys upon longitudinal vmovement of said lock man 
drel in said cage-when said keys are in said expanded 
positions; a lock sleeve slidably mounted on vsaid lock 
mandrel above said >keys and between said lock mandrel 
and said cage and movable downwardly on said lock man 
drel from an upper unlocked position to a lower locking 
position, said lock sleeve having lock shoulders engage 
able with sai'd keys when said keys are in said expanded 
positions and said lock sleeve is moved downwardly with 
respect to sa'id sleeve to lock said keys in said expanded 
positions; stop means limiting longitudinal movement of 
said lock mandrel relative to said keys between locking 
and unlocking positions; and stop means limiting Vmove 
ment of said lock sleeve relative to said keys between 
upper and lower positions; said lock mandrel extending 
above said lock sleeve when said lock mandrel and said 
lock sleeve are in locking positions.  

5. A well tool including: a lock mandrel; a tubular 
cage mounted on said mandrel for vlongitudinal move 
ment thereon and having a plurality of windows; lock 
ing keys disposed in said cage and having bosses extend 
ing laterally outwardly through said windows, said keys 
being movable laterally between expanded positions re 
mote from said lock mandrel and retracted positions ad 
jacent to said lock mandrel; means biasing said »keys 
toward expanded positions; lock shoulders on said lock 
mandrel intermediate to ends thereof, said lock ,shoul 
ders being engageable with said keys upon longitudinal 
movement of said lock mandrel in said cage when said 
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kjeys 'are in said expanded positions; a lock sleeve `slid 
ably mounted onvsaid lock mandrel above said keys and 
between said lock'mandrel and said cage and movable 
downwardly on said lock mandrel from an upper un 
locked position to a lower locking position, said lock 
sleeve having lock shoulders engageable with said keysv 
when said keys are in said expanded positions and said 
lock sleeve is `moved downwardly with respect to said 
sleeve to lock said keys in Vsaid expanded positions; co 
operable means on said lock mandrel and ‘said ̀ keys limit 
ing upward movement of said lock mandrel with respect 
to said keys; cooperable meansv on said lock sleeve and 
said keys limiting downward movement of said lock 
sleeve on said lock mandrel; cooperable means on said 
cage and said lock sleeve limiting upward movement of 
said lock sleeve on said lock mandrel; and cooperable 
means on said cage and said lock mandrel limiting up 
ward movement of said cage on said lock mandrel; said 
lock mandrel extending above said lock sleeve when said 
lock mandrel and said lock sleeve are in locking posi 
tions. 

6. In combination, a well 'pipe having a plurality of 
spaced tubular landing sections connected therein> at 
selected levels and each having an identical set of stop 
shoulders comprising an internalupwardly facing stopl 
shoulder and an internal downwardly facing stop shoul 
der, and a device `»for releasably anchoring a well 
tool -in a selected one of said landing sections including: 
a lock mandrel; locking means mounted on said mandrel 
biased for lateral movement to a locking position wherein 
said locking means is 4disposed to engage said upwardly 
and downwardly facing shoulders of each of said land 
ing sections, said lock mandrel being movable longitudi 
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a lock surface engageable with said locking means when 
said locking means is in locking position in any one of 
said landing sections to lock said locking means in said 
locking position; and a lock sleeve slidably mounted on 
said mandrel and slidable longitudinally thereon inde 
pendently thereof, said lock sleeve having a lock surface 
engageable with said locking means when said locking 
means has been initially locked in locking position by 
said lock mandrel to additionally lock said locking means 
in said locking position. 

7. A locking device for releasably anchoring a well 
tool in a selected one of a plurality of spaced tubular 
landing sections connected in a well pipe at selected levels 
in said well pipe and each having an identical set of 
stop shoulders comprising an internal upwardly facing 
stop shoulder and an internal downwardly facing 
stop shoulder, said downwardly facing stop shoulder be 
ing inclined inwardly and upwardly with respect to the 
longitudinal axis of said landing section at an angle of 
less than forty-tive degrees with respect to a plane normal 
to such axis, and said upwardly facing shoulders being 
inclined inwardly and downwardly with respect to the 
longitudinal axis of said landing section at an angle of 
at least lforty-tive degrees with respect to a plane normal 
to such axis, and including a locking mechanism lower 
able through all said landing sections and having out 
wardly biased lock means having projecting lock lugs 
thereon of a configuration conforming to the configura 
tion of the stop shoulders of the landing sections and 
movable .to `locking engagement with said stop shoulders 
of each of said landing sections, and means on said 
locking mechanism operable to lock said device in ‘a 
selected landing section against movement in either direc 
tion therefrom. 

8. A well tool including: a lock mandrel; locking 
means having a laterally extending boss portion adapted 
to engage locking shoulders in a well conductor and 
mounted on said lock mandrel and movable laterally 
between projecting position remote from the lock man 
drel and retracted position adjacent said lock mandrel; 
retaining means' slidable longitudinally on said lock man 
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drel and movably supporting and retaining said locking 
means on said lock mandrel; means biasing said locking 
means toward projecting position; said lock mandrel hav 
ing means intermediate its ends providing a lock surface 
engageable with said locking means when said locking 
means is in projecting position to lock said locking means 
in such projecting position upon longitudinal movement 
of said lock mandrel relative to said locking means when 
said boss portion of said locking means is engaged with 
said lock-ing shoulders; a lock sleeve slidably mounted on 
said lock mandrel above said locking means and movable 
downwardly thereon from an upper unlocking position 
to a lower locking position, said lock sleeve having means 
thereon providing a lock surface engageable with said 
locking means when said ~locking means is in projecting 
position and said lock sleeve is moved downwardly on 
said lock mandrel to said locking position to lock said 
locking means in said projecting position; stop means 
limiting longitudinal movement of said lock mandrel rela 
tive to said locking means between unlocking and lock 
ing positions; and stop means limiting movement of said 
lock sleeve relative to said locking means between said 
unlocking and locking positions. 

9. The device of claim 8 and a running tool including 
means detachably secured to said lock mandrel and means 
separately detachably secured to said lock sleeve for hold 
ing said lock mandrel and said lock sleeve to maintain 
said lock sur-faces out of engagement with said locking 
means. 

l0. A well tool including: a lock mandrel; locking 
means having a laterally extending boss portion adapted 
to engage locking shoulders in a well conductor and 
mounted on said lock mandrel and movable laterally 
between projecting position remote from the lock man' 
drel and retracted position adjacent said lock mandrel; 
retaining means slidable longitudinally on said lock man 
drel and movably supporting and retaining said locking 
means on said lock mandrel; means biasing said locking 
means toward projecting position; said lock mandrel hav 
ing means intermediate its ends providing a lock surface 
engageable with said locking means when said locking 
means is in projecting position to lock said locking means 
in such projecting position upon longitudinal movement 
of said lock mandrel relative to said locking means when 
said boss portion of said locking means is engaged with 
said locking shoulders; a lock sleeve slidably mounted on 
said lock mandrel in a position in which said locking 
means is disposed between said sleeve and said lock man 
drel lock surface, said sleeve being movable on said 
mandrel from an unlocking position toward locking posi- ' 
tion engaging said locking means, said lock sleeve having 
means thereon providing a lock surface engageable with 
said locking means when said locking means is in pro 
jecting position and said lock sleeve is moved on said 
lock mandrel toward said locking means to said locking 
position to lock said locking means in said projecting 
position; stop means limiting longitudinal movement of 
said lock mandrel relative to said locking means between 
unlocking and locking positions; and stop means limiting 
movement of said lock sleeve relative to said locking 
means between said unlocking and locking positions. 

ll. A well tool including: a lock mandrel; a plurality 
of locking members each having a laterally extending boss 
portion adapted to engage locking shoulders in a well con 
ductor and mounted on said lock mandrel and movable 
laterally between projecting position remote from the lock 
mandrel and retracted position adjacent said lock man 
drel; retaining means slidable longitudinally on said lock 
mandrel and movably supporting and retaining said lock 
ing members on said lock mandrel; means biasing said 
locking members toward projecting position; said lock 
mandrel having means intermediate its ends providing a 
lock surface engageable with said locking members when 
said locking members are in projecting position to lock 
said locking members in such projecting position upon ' 
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longitudinal movement of said lock mandrel relative to 
said locking members when said boss portions of said 
locking members are engaged with said locking shoulders; 
a lock sleeve slidably mounted on said lock mandrel 
above said locking members and movable downwardly 
thereon from an upper unlocking position to a lower 
locking position, said lock sleeve having means thereon 
providing a lock surface engageable with said locking 
members when said locking members are in projecting 
position and said lock sleeve is moved downwardly on 
said lock mandrel to said locking position to lock said 
locking members in said projecting position; stop means 
limiting longitudinal movement of said lock mandrel rela 
tive to said locking members between unlocking and lock 
ing positions; and stop means limiting movement of 
said lock sleeve relative to said locking members between 
said unlocking and locking positions. 

12. The device of claim l1 and a running tool includ 
ing: a prong extending downwardly into said lock man 
drel; releasable means securing said prong to said lock 
mandrel; a tubular member telescoping over said lock 
sleeve and longitudinally movable with respect to said 
prong; releasable means securing said tubular member to 
said lock sleeve; and means between said prong and said 
tubular member permitting longitudinal movement there~ 
between whereby said tubular member and said prong 
may be successively detached from said tubular member 
and said lock mandrel respectively. 

13. A well tool including: a lock mandrel; a tubular 
retaining cage slidable longitudinally on said mandrel and 
having a plurality of lateral windows; locking members 
each having a laterally extending boss portion slidably 
disposed in one of the windows of said cage and adapted 
to engage locking shoulders in a well conductor, said 
locking members being movable laterally between~pro 
jecting position remote from the lock mandrel and re 
tracted position adjacent said lock mandrel; said retain 
ing cage movably supporting and retaining said locking 
members on said lock mandrel; means biasing said lock 
ing members toward projecting position; said lock man 
drel having means intermediate its ends providing a lock 
surface engageable with said locking members when said 
locking members are in projecting position to lock said 
locking members in such projecting position upon longi 
tudinal movement of said lock mandrel relative to said 
locking members when said boss portions of said locking 
members are engaged with said locking shoulders; a 
lock sleeve slidably mounted on said lock mandrel above 
said locking members and movable downwardly on said 
mandrel within said cage from an upper unlocking posi 
tion to a lower locking position, said lock sleeve having 
means thereon providing a lock surface engageable with 
said locking members when said locking members are in 
projecting position and said lock sleeve is moved down 
wardly on said lock mandrel to said locking position to 
lock said locking members in said projecting position; 
stop means limiting longitudinal movement of said lock 
mandrel relative to said locking members between un 
locking and locking positions; and stop means limiting 
movement of said lock sleeve relative to said locking 
members between said unlocking and locking positions. 

14. As a sub-combination, a landing section compris 
ing: a tubular member having means at its ends providing 
for connecting the same in a well string having a longi 
tudinal bore therethrough; an internal annular ñange in 
the bore of said member having an upwardly facing in 
clined shoulder thereon inclined downwardly and in 
wardly of the longitudinal axis of the housing and an 
angle of at least forty-five degrees with respect to a plane 
normal to such axis; said internal annular~ ñange having 
a lower downwardly facing stop and lock shoulder in 
clined inwardly and upwardly with respect to the longi 
tudinal axis of such member at an angle less than forty 
iive degrees with respect to a plane normal to such axis; 
the boreof said member below said internal annular 
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flange being reduced in diameter beginning at a point 
spaced a distance below said downwardly facing stop and 
lock shoulder, said reduced bore having at its upper end 
an upwardly facing shoulder inclined inwardly and down 
wardly with respect to the longitudinal axis of said mem» 
ber at an angle of at least forty-five degrees with respect 
to a plane normal to the longitudinal axis of said mem~ 
ber, and a downwardly facing shoulder at the lower end 
of said reduced portion of the bore of said member in 
clined downwardly and outwardly with respect to the 
longitudinal axis of said member, the bore of said member 
being unrestricted below said reduced portion; the bore 
of the member between said ñange and said reduced por 
tion forming an internal annular locking groove in said 
member having the downwardly facing stop and loci; 
shoulder inclined at an angle of less than forty-tive de~ 
grees defining the upper limit of said groove and the 
upwardly facing downwardly and inwardly inclined shoul 
der at the upper end of the reduced portion of the bore 
deñning the lower limit of said locking groove; said 
locking groove being adapted to receive the locking mem 
ber of a removable well device for stopping and anchor 
ing said well device in said landing section, said down 
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wardly facing stop and lock shoulder at the upper end 
of said groove oiîering substantial resistance to upward 
movement of said lock member from said groove, said 
upwardly facing shoulders at the upper end of said ñange 
and at the upper end of the reduced portion of the bore 
of said landing section providing camming surfaces facili~ 
tating passage of said locking member through said sec 
tion, whereby said locking member may pass through 
the locking groove and through the locking section to 
ermit said well tool to be movable therethrough to a 

position below said landing section. 
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