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2,806,534 
HYDRAULIC PULLING TOOL FOR USE IN. WELLS 

Ernest L. Potts, Houston, Tex., assignor to 
Cicero C. Browa, Houston, Tex. 

Application April 30, 1952, Serial No. 285,276 
4. Claims. (C. 166-98) 

This application relates to a pulling tool and particu 
larly to a pulling tool of a type adapted to pull liners, 
screens, stuck pipe or other stuck obects from a Well. 

This application is a continuation-in-part of my co 
pending application Serial No. 139,267, filed January 18, 
1950. My former application discloses a form of pull 
ing tool composed essentially of a tubular stem, tele 
scopically enclosed within a tubular sleeve defining one 
or more hydraulic cylinders about the stem, the stem 
carrying sealing members forming slidable seals with the 
cylinders which are reciprocable relative to the stem by 
hydraulic fluid introduced into the cylinders. The stem 
carries hydraulically actuated anchoring means on its up 
per end to anchor the stem to a well casing, while the 
sleeve carries grapple means on its lower end adapted to 
grasp the liner or other object to be pulled from the Well. 
A J-type slot-and-pin connection is provided for releas 
ably connecting the cylinder sleeve to the stem, so that 
the parts may be reversibly moved between active and 
inactive positions by a small amount of relative rotation 
between the stem and sleeve. 
Such rotational types of connections are found to have 

certain disadvantages in operation, due particularly to the 
fact that the pulling tool is necessarily suspended from a 
long string of operating pipe which extends to the Sur 
face. The latter must, of course, be rotated at the Sur 
face in order to effect the desired degree of rotation of 
the stem relative to the sleeve at a point which is often 
several thousand feet below the surface. Due to the nat 
ural torsional flexibility of such a long string of operat 
ing pipe, it is often very difficult to determine at the Sur 
face when and if the requisite degree of rotational move 
ment has been effected at the pulling tool and the opera 
tion of the tool may thereby be rendered uncertain and 
ineffective. 
The present invention, therefore, is directed to improve 

ments in the pulling tool of the former application which 
will overcome the described disadvantages. 
A principal object of the present invention is to provide 

in a pulling tool of the type described, an improved form 
of releasable connection between the stem and sleeve 
which is actuated by relative longitudinal movements 
rather than by relative rotational movements. 
A more specific object is to provide a form of releas 

able connection employing a cam means and a resilient 
cam follower means relatively movable between locking 
and release positions by relative longitudinal movement 
between the stem and sleeve members of the pulling tool. 

Other and more specific objects and advantages of this 
invention will become readily apparent from the following 
detailed description when read in conjunction with the 
accompanying drawings which illustrate useful embodi 
ments in accordance with this invention. 
In the drawings: 
Fig. 1 is a view showing the pulling tool inserted in a 

well and connected to a stuck pipe which is to be pulled, 
the parts being shown in the positions occupied at the 
completion of a pulling stroke; 
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Figs. 2, 2A, and 2B, together, constitute a longitudinal 

quarter-sectional view of the pulling tool, showing the 
several parts in their respective positions when being 
lowered in a well and at the completion of a pulling 
stroke of the tool; 

Fig. 3 is a cross-sectional view taken along line 3-3 of 
Fig. 2; 

Figs. 4 and 5 are cross-sectional views taken, respec 
tively, along lines 4-4 and 5-5 of Fig. 2B; 

Fig. 6 is an enlarged longitudinal view, partly in sec 
tion, of one embodiment of a releasable connection be 
tween the stem and cylinder sleeve members of the tool, 
showing the parts of the connection in the locked posi 
tion; 

Fig. 7 is a view similar to Fig. 6 showing the parts of 
the releasable connection at the point of release; 

Figs. 8 and 8A, together, constitute a view generally 
similar to Figs. 2, 2A and 2B, but showing the positions 
of the parts during active pulling operations; 

Fig. 9 is an enlarged view generally similar to Figs. 6 
and 7 but illustrating another embodiment of the releas 
able connection, the parts being shown in the same stage 
of operation as that illustrated in Fig. 7; 

Fig. 10 is a longitudinal, partly sectional, view of the 
releasable connection illustrated in Fig. 9, showing the 
parts of the connection in the locked position; and 

Fig. 11 is a cross-sectional view taken along line 11-11 
of Fig. 10. 

Referring first to Fig. 1, the pulling tool comprises a 
tubular outer shell, designated generally by the numeral 
10, and a tubular inner stem, designated generally by the 
numeral 11 which are arranged for relative telescopic 
movement. The lower end of shell 10 has connected 
thereto a suitable grapple means 12, which may be any 
one of the various conventional grappling or fishing tools 
commonly employed in wells. The particular grapple 
means, illustrated by way of example, is a conventional 
pipe spear which is adapted to be inserted in the bore of 
a tubular object 13, such as a pipe or liner which is stuck 
in a well bore 14 which is lined with the usual steel casing 
15. Grapple means 12 is provided with the usual toothed 
slips 16 which are designed to be forced outwardly into 
engagement with the inner wall of the object by suitable 
manipulation of the spear in accordance with conven 
tional practice, in order to thereby anchor shell 10 rigidly 
to the stuck object. The upper end of stem 11 which ex 
tends form the upper end of shell 10 is provided with an 
anchor means, designated generally by the numeral 17, 
which is designed to anchor the upper end of stem 11 to 
casing 15, and is connected to an operating pipe string 18, 
which extends to the surface. 

Shell 10, as best seen in Figs. 2, 2A, and 2B, is com 
posed of a series of tubular cylinders 19 which are coupled 
together by means of screw couplings 20 each of which 
is provided with an inwardly extending annular shoulder 
21, having a upwardly facing packing seat 21 thereon, 
which closely surrounds stem i to permit relative sliding 
movement between the stem and shell. The annular 
spaces above the shoulders between the couplings and the 
exterior of stem 1 form stuffing boxes 22 in which coin 
pressible packing 23 is installed, the packing being com 
pressed by means of annular gland nuts 24 which are 
screwed into the upper ends of the stuffing boxes into 
compressive relation with the packing to urge the packing 
against seats 21 and to thereby expand it into fluid-tight 
sealing relation with the exterior of stem 1. The annu 
lar spaces between stem 11 and cylinders 9 extending 
longitudinally between each pair of couplings 20 define 
piston chambers 25, which are closed at each end by the 
inwardly extending portions of collars 20 carrying sealing 
rings 23. A tubular sub 26 is screwed into the lower 
end of the lowermost cylinder 19 forming an extension of 
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shell 10 (Fig. 2B) and is provided at its lower end with 
an externally threaded tool joint pin 27 for connecting 
shell 10 to the grappling means 12. Sub 26 is provided 
with aniaxial bore 28 for conduct offiuid-passing through 
the tool. An upwardly facing internal shoulder. 29 (Fig. 
2B) is provided in: Sub 26: toward its lower end, for pur 

A tubular sleeve. 19a 
is connected by means of one of the couplings: 20 to the: 
poses to be described hereinafter. 

uppermost one of cylinders 19 and is provided with angu 
larly spaced elongated slots 30 (Figs. 1, 2 and 2A) cut in 
opposite walls of the sleeve extending longitudinally 
thereof from a point just below, the upper end of this 
sleeve to a point somewhat above the first of the cou 
plings 20. 
Stem 1 is composed of a series of generally, similar 

tubular sections, including an upper section 32a and one 
or more intermediate and lower sections 32, connected 
together by collars. 33. Collars 33, which connect those 
of the stem sections, which extend through, the several 
piston chambers 25 are provided, on their outer peripheries 
with annular sealing rings 34, which are seated on shoul 
ders 35 and held in compression against the shoulders by 
gland nuts 35a to thereby compress sealing rings.34, into 
slidable sealing engagement with the inner walls of 
cylinder 19 (Figs. 2A and 2B). A plurality of angularly 
spaced radial ports 36 (Figs. 2A, 2B and 4) are provided. 
in the wall of an orifice ring 32b co-axially positioned 
between the ends of stem sections 32 and communicate: 
with passages 36a in collars.33 at points just above each 
of the sealing rings 34 to provide communication be 
tween the respective piston chambers 25 and the axial 
bore 37 which extends throughout stem 11 (Figs. 2A and 
2B). The uppermost stem section. 32a is provided with 
outwardly projecting lugs 38, equal in number to slots 
30, adapted to project into slots 30 to provide a longi 
tudinally slidable connection between stem. 11 and shell 
10, which serves also to lock the stem and cylinder against 
relative rotational movement (Fig. 2A). 
Anchor means 17 (Figs. 1, 2 and 3) is mounted on the 

upper end of uppermost stem section 32a and is com 
posed of an enlarged generally cylindrical body 39 having: 
an axial bore 40 therethrough which registers with axial 
bore 37. An annular channel 41 is cut circumferentially 
in the exterior of body 39 and has seated in the inner end 
thereof a tubular sleeve 42, composed of rubber or other 
suitable resilient composition, which is radially expandible 
and contractible by fluid pressure applied to its inner 
face through ports 43 in the wall of body. 39. A plurality 
of slip segments 44, having downwardly, facing teeth 
45, are mounted on the exterior Surface of sleeve. 42 and, 
are adapted to be radially expanded and contracted in 
accordance with corresponding movement by sleeve 42. 
The upper end of body 39 carries an internally threaded 
box 46 for attachment of the stem structure to operating 
pipe 18. The lower end of stem 11 has a tubular ex 
tension 55 which is screwed into the bore of the lower 
most one of the collars. 33. The lower end of extension 
55 is fitted with an upwardly opening check valve (Fig. 
2B) which comprises a tubular valve cage 47 which is 
screwed over the lower end of extension 55. A nut 59. 
is screwed on the exterior of extension 55 just above the 
end of cage 47 and forms an annular shoulder 60. Cage 
47 is provided internally at an intermediate point therein 
with a tapered valve seat 48. A disk valve 51 having a 
downwardly tapering annular seat 52 about its periphery 
is mounted in the bore of the cage above the seat 48. 
on a tubular stem 53 open at its lower end which extends 
downwardly through the bore of cage 47. A plurality of 
ports 49 are provided in the wall of stem 53 intermediate. 
its ends to afford communication between the interior 
of the stem and bore 37, when valve 51 is in the open 
position and elevated relative to seat 48. Seal rings 50. 
are annularly arranged in the wall of cage 47 below seat 
48 to provide a fluid-tight seal between the wall of the 
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4. 
on the lower end of stem 53 and has a diameter such 
as to extend radially over shoulder 29 and over the lower 
end of cage 47. The collar 54 is provided with a plurality 
of channels 56 extending therethrough to permit passage 
of fluid between the portions of bore 28 above and below 
shoulder 29 when collar 54 is in contact with shoulder 29. 
A number of radial openings 57 (Fig. 2B) are provided 
in the wall of Sub 26 to provide fluid communication 
between bore 28 and the exterior of the tool. Additional 
series of radial openings 58-58 (Figs. 2A and 2B) are 
provided in the walls of cylinders 19 adjacent their lower 
ends. 

Arranged between sub 26 and extension 55 is a releas 
able connection, designated generally by the numeral 61, 
as shown in Fig. 2B and in enlarged views in Figs. 6 
and 7. Connection 61 includes a wedge ring 62 slidably 
mounted on the exterior of extension 55 and provided 
about its upper exterior periphery with an upwardly and 
inwardly beveled wedging surface: 63. Wedge ring. 62 
is resiliently supported on a coil compression spring 64. 
surrounding extension 55 and extending between the 
lower end of wedge ring 62, and shoulder 60. Spring 
64, acts. to urge wedge ring 62 upwardly and to resist 
downward movement of the wedge ring along extension 
55. The inner wall of Sub 26, at a point opposite 
wedge ring. 62, when the latter is in its upper position, 
as seen in. Figs., 2B, and 6, is provided with an annular 
groove 65 having, its upper end wall tapering upwardly 
and inwardly toward ring 62 to provide a cam shoulder 
66. The angle of slope of shoulder 66 will usually be 
made somewhat greater than. that of wedging surface 63 
with respect to the longitudinal axis of the tool. At a 
point along the inner wall of Sub 26, slightly above the 
outer end of shoulder 66, there is provided an upwardly 
and outwardly tapering cam surface 67, the inner ends 
of camshoulder 66 and cam Surface. 67 being spaced apart 
by a portion. 72 of the inner wall of sub 26. Rigidly 
secured to the wall of extension 55 above the upper 
end of ring, 62. is an annular ball retainer 68 having 
an annular flange 69 extending downwardly between 
ring 62 and groove 65. A plurality of steel balls 70. 
are mounted in circumferentially spaced frusto-conical 
ball-retainer, sockets. 71 extending through flange 69, the 
outer diameter of sockets 71 being somewhat less than 
the diameter of balls 70, whereby to prevent the latter 
from falling outwardly from the sockets. The engage 
ment of the balls, with surface. 63 of ring 62 serves to 
prevent escape of the balls inwardly from sockets 71. 

Balls, 70. are dimensioned with respect to the spacing 
between ring 62 and groove 65 to span this space and 
to engage surface 63 and to extend into groove 65 below 
shoulder 66. The upwardly exerted force of spring 64: 
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on ring 62 will normally tend to hold balls 70 in grooves 
65, as illustrated, particularly in Fig. 6, by virtue of the 
wedging action of wedging surface 63 on the balls. 
In this position, it will be seen that cam shoulder 66 
acts as an upper stop for the balls against which the 
balls will be thrust by the wedging action of ring 62 
thereby locking stem 11 against upward movement rela 
tive to Sub 26. It will also be evident that in order to 
release this connection stem 11 must be pulled upwardly 
relative to shell 10 to bring the rounded surfaces of 
balls 70 against the upwardly tapering surface of cam 
shoulder 66. When the upward force thus applied to 
stem 11 exceeds the opposing force of spring 64, the 
slope of cam shoulder 66, acting against balls 70 and 
thence upon wedging surface 63, will force ring 62 down 
wardly sufficiently to allow balls 70 to move upwardly 
along wedging surface 63 and radially inwardly sufficient 
to clear the inner end of shoulder 66, whereupon con 
tinued upward pull on stem 11 will draw the balls up 
wardly over wall portion. 72. (Fig. 7.). As soon as 
balls 70 move past wall portion 72 to a position oppo 
site tapered surface 67, the pressure of the balls on wedge 

cage and the exterior of stem 53. A collar 54 is mounted 75 ring 62 will be released allowing spring 64 to expand 
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to move the wedge ring upwardly relative to flange 69 
in order to retain the balls in socket 71. Stem 11 will 
now be free to move upwardly relative to shell 10. 
To again lock stem 11 to shell 10, the stem will be 

lowered to bring the portions of balls 70 which project 
outwardly from sockets 71 against cam surface 67 which, 
by reason of its downward and inward taper will force 
the balls inwardly against wedge surface 63. The down 
ward force of stem 11 applied through the wall of sockets 
71 against the balls will force wedge ring 62 down 
wardly against the pressure of spring 64 sufficiently to 
allow the balls to move downwardly past the inner end 
of cam surface 67 and over the adjacent portion 72 of 
the inner wall of sub 26 to again enter groove 65 where 
the balls again become engaged between wedge surface 
63 and can shoulder 66 to re-establish the locking con 
nection between the stem and shell. Wedge ring 62, 
spring 64, balls 70 and ball retainer 68 comprise a cam 
follower which cooperates with cam shoulder 66 and cam 
surface 67 to provide the described releasable connec 
tion between the stem and cylinder elements of the pulling 
tool. 
The operation of the above described pulling tool is 

as follows: The tool will be connected to pipe string 
18 by connecting the upper end of stem 11 thereto 
through the medium of box 46. Grapple means 12 will 
be connected to the lower end of shell 10 by means of 
pin 27, and the assembled string lowered into well bore 
14 through casing 15. At this stage, which is illustrated 
particularly in Figs. 1 to 6, outer shell 10 will be locked 
in the elevated position relative to stem 11, as illustrated 
in Figs. 1 to 6. In this position shoulder 29 will be 
thereby pulled upwardly against collar 54 whereby to 
urge valve stem 53 upwardly and thereby raise valve 
5E off of seat 48. Opening of the valve will permit 
fluid which may be, and usually is, present in the well 
and which must be displaced to allow the tool to move 
freely down the well, to flow through openings 57 and 
channels 56 into the bore of stem 53 and thence through 
ports 49 and the open valve into bore 37 of stem 11. 
Or well fluid may also be displaced upwardly through 
appropriate passages in the grapple means into bore 28 
of Sub 26, passing through channels 56, and thence 
through openings 57 back into the annular space between 
the exterior of the tool and casing 15. Grapple means 
12 will then be engaged with the object, such as pipe 
13, which is to be pulled, to thereby anchor outer shell 
10 firmly to the object. The attachment of a grapple 
means 12, such as the conventional pipe spear illustrated 
in Fig. 1, is entirely conventional and well known, and 
is accomplished ordinarily by limited rotation of the 
operating string which will cause slips 16 to be expanded 
into tight gripping engagement with pipe 13. Since shell 
10 will now be firmly anchored to the stuck pipe, an 
upward pull may now be applied to stem 11 sufficient to 
pull balls 70 out of groove 65 as previously described 
and to thereby release stem 1 for upward movement 
relative to the shell. 

Lugs 38 will move upwardly in slots 30 until they 
strike the closed upper ends of the slots, whose length 
will ordinarily be made to approximately the full length 
of the "stroke” of the pulling tool, thereby fully extend 
ing the tool to the position at which pulling action is 
initiated. Figs. 8 and 8A illustrate the positions of the 
several parts of the tool at this stage of operations. It 
will be seen that sealing collars 33 are now in the upper 
ends of piston chambers 25 and that the check valve 5A 
at the lower end of stem 1 will be closed since the 
lower end of valve stem 53 will be also drawn upwardly 
out of contact with shoulder 29, and will be moved to 
the closed position by its own weight or by the pressure 
offiuid in bore 37 of the stem. 

Hydraulic fluid, of any suitable character, such as 
ordinary drilling mud, will now be pumped down the 
interior of the operating pipe into the bore of stem 11. 
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Since the latter is closed at its lower end by valve 5, 
pressure will be built up in the fluid, a portion of which 
will flow through ports 43 and will act against the inner 
face of sleeve 42 expanding the latter outwardly under 
the pressure of the fluid. The resulting expansion of 
sleeve 42 will drive the slip segments 44 radially out 
wardly into tight gripping engagement with the wall of 
casing 15 (see Figs. 1 and 8), thereby firmly anchoring 
the upper end of stem 1 to the wall of the casing. At 
the same time, the fluid introduced into bore 37 of the 
stem will flow through ports 36 and 36a into the several 
piston chambers 25 and will exert hydraulic pressure 
therein between sealing collars 33 and the upper end 
closures formed by collars 20 and stuffing boxes 22, and 
will produce relative axial movement between these seals. 
Since stem 1 is now firmly anchored to casing 15, the 
pressure will act upwardly against the upper ends of 
the piston chambers, and as these are rigidly connected 
to shell 10, the latter will be forced in the upward direc 
tion relative to stem 11 and the upward force thus 
applied will be transmitted to grapple means 2 and its 
connected "fish' and pull the latter upwardly in the well 
bore. The upward movement of shell 10 will draw cyl 
inders 9 up over sealing collars 33, and at the comple 
tion of the stroke of the tool, the sealing collars will be 
at the bottoms of the piston chambers (Figs. 2A and 
2B). Openings 58 permit escape of any fluid which 
may be trapped between the piston chambers below seal 
ing collars 33. 
As the cylinders approach the upper end of their 

strokes, shoulder 29 will again come in contact with col 
lar 54 and upon slight additional upward movement of 
shell 10 will push valve stem 53 upwardly to open the 
check valve. This will immediately relieve the fluid 
pressure in the tool, the fluid escaping from the lower end 
of bore 37 and flowing through the now opened ports 
49 into the bore of valve stem 53 and thence through 
channels 56 and ports 57 into well bore, or through bore 
28 and fluid passages in the grappling means. The re 
lease of pressure will become immediately evident through 
a drop in pump pressure at the surface, thereby pro 
viding means for signalling completion of the pulling 
Stroke. At the same time, the relief of pressure in the 
tool will also relieve the expansive pressure on resilient 
sleeve 42, thereby allowing slip segments 44 to retract 
from their gripping engagement with casing i5 and plac 
ing the tool and the attached fish in condition to be 
withdrawn from the well, if the fish has been sufficiently 
loosened. 
As the upward movement of the shell approaches the 

end of its stroke, cam surfaces 67 will move upwardly 
past balls 70 of the locking means, the balls moving 
downwardly relative thereto and being forced inwardly 
as previously described, until they pass downwardly past 
Wall portion 72 and again enter groove 65 to again lock 
the stem to the cylinder in the inactive position. 

If the stuck pipe has not been loosened sufficiently 
by a single stroke to be withdrawn from the well bore, 
the previously described operations may be repeated as 
often as necessary to fully release the pipe. 

Figs. 9 to 11 illustrate another embodiment of a releas 
able connection between the stem and the shell which 
may be operated by relative longitudinal movements be 
tween the stem and the shell. 

In this embodiment the connection elements on the 
inner Wall of Sub 26 are substantially identical with those 
employed in the embodiment previously described and 
are identified by the same numerals. Wedge ring 62 is, 
however, replaced by a collar 75 which is rigidly secured 
to the upper end of extension 55 and has an external 
diameter Such as to form a close sliding fit with the 
inner Wall of Sub 26. An annular groove 76 is provided 
in the outer periphery of collar 75 and positioned to be 
opposite groove 65 when the parts are in the inactive 
position. A Snap ring 77 constructed of spring steel is 
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mounted in groove 76 and has a nominal external diam 
eter substantially equal to the external diameter of col 
lar 75. Snap ring 77 is held within groove 76 by means 
of a threaded retainer ring 76a which is screwed over 
the upper end of collar 75 to form the upper end Wall 
of groove 76. Snap ring 77 is provided at one point 
with a split 78 (Fig. 11), which allows the ring, when 
unconstrained, to resiliently expand to a somewhat larger 
diameter than the external diameter of collar 75 so as 
to project radially into groove 65 (Fig. 10). The outer 
upper edge of snap ring 77 is bevelled to provide a wedge 
surface 79 having a slope generally complementary to 
that of cam shoulder 66. The lower outer edge of snap 
ring 77 is rounded to form a cam surface 80. Snap 
ring 77 and collar 75 constitute the cam follower in this 
embodiment of the releasable connection between the 
stem and cylinder elements. 

Fig. 10 shows the connection members in the locked 
position wherein snap ring 77 has expanded to project 
into groove 65 and its wedge surface 79 is engaged by 
cam shoulder 66 to thereby hold the stem locked to the 
shell. When sufficient upward force is applied to stem 
11 a wedging force will be applied between surfaces 79 
and 66. The slope of these surfaces will produce an 
inward radial component which will be exerted to com 
press snap ring 77 sufficiently to allow it to be pulled 
past portion 72 until it is opposite surface 67 when it 
may again expand. Stem 11, will, however, be thus 
freed for upward movement relative to the shell. To 
relock the parts, downward movement of the stem will 
bring rounded surface 80 on the bottom of the snap ring 
into engagement with cam surface 67 which will com 
press the snap ring sufficiently to pass portion 72 and 
allow stem 1 to move downwardly until the snap ring 
is again opposite groove 65 where it will again expand 
and lock the stem to the cylinder. 

It will be evident that although the releasable connec 
tions are described above as employed with one particu 
lar type of pulling tool, these connections have more 
general application and may be employed in other types 
of tool for releasably connecting two parts which are 
telescopically engaged. 

It will be understood that the number and dimensions 
of the hydraulic cylinders which may be employed may 
be varied as desired, depending upon the pulling force 
and length of stroke desired. Various other alterations 
and changes may be made in the details of the illustra 
tive embodiment within the scope of the appended claims 
without departing from the spirit of this invention. 
What I claim and desire to secure by Letters Patent is: 
1. A hydraulic pulling tool for use in wells, compris 

ing, an inner tubular stem member and an outer sleeve 
member connected for relative axial movement, means 
for connecting said stem member to a pipe extending into 
a well, anchoring means mounted on the stem member 
for anchoring it to the well wall, anchoring means mounted 
on the sleeve for anchoring it to an object to be pulled 
from the well, Ionigtudinally spaced annular sealing ele 
ments Inounted on the respective members and extending 
circumferentially between the members to define a hy 
draulic cylinder between said sealing, elements, a releas 
able connection between said stem member and sleeve 
member comprising a radially inwardly projecting cam 
shoulder on the inner wall of said sleeve member, a mov 
able can follower mounted on the exterior of said stem 
member and resiliently urged into compressive engage 
ment with the lower face of said shoulder to normally 
hold said stem and sleeve members against relative axial 
movement, said shoulder and follower being cooperatively 
shaped to permit said follower to be drawn past said 
shoulder by longitudinal pull applied by said pipe to said 
stem member exceeding the resilient engaging force ex 
erted between said shoulder and follower with the sleeve 
member secured to said object, and means for introducing 
hydraulic fluid from the pipe through said stem member 
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into said cylinder to effect relative longitudinal movement 
between the stem member and the sleeve member when 
anchored respectively to the well wall and to said object. 

2. A hydraulic pulling tool according to claim 1, where 
in said cam follower comprises a split Snap ring con 
structed of resilient metal and surrounding said stem 
member, 

3. A hydraulic pulling tool for use in a well, compris 
ing, an inner tubular stem member and an outer sleeve 
member connected for relative axial movement, means 
carried by the members for respectively anchoring the 
stem member to a well wall and the sleeve member to an 
object to be pulled from the well, longitudinally spaced 
annular sealing elements mounted on the respective mem 
bers and extending circumferentially between the mem 
bers to define a hydraulic-cylinder between the sealing 
elements, a releasable connection between said stem mem 
ber and said sleeve member comprising a radially in 
wardly projecting cam shoulder on the inner wall of said 
sleeve member, a wedge ring surrounding said stem mem 
ber, spring means urging said wedge ring upwardly along 
the stem member, a plurality of angularly spaced balls 
supported on said stem member in compressive engage 
ment between opposing surfaces of said wedge ring and 
said shoulder, said balls being movable past said shoulder 
by longitudinal pull on said stem member exceeding the 
resilient engaging force exerted between the shoulder and 
the wedge ring, and means for introducing hydraulic fluid 
through said stem member into said cylinder to effect rela 
tive longitudinal movement between said stem and sleeve 
members when anchored respectively to the well wall 
and to said object. 

4. A hydraulic pulling tool for use in wells, comprising, 
an inner tubular stem member and an outer sleeve mem 
ber connected for relative axial movement, means for 
connecting said stem member to a pipe extending into 
a well, anchoring means mounted on the stem member 
for anchoring it to the well wall, anchoring means mounted 
on the sleeve member for anchoring it to the object to 
be pulled from the well, longitudinally spaced annular 
sealing elements mounted on the respective members and 
extending circumferentially between the members to de 
fine hydraulic cylinders between said sealing elements, a 
releasable connection between said stem member and 
said sleeve member comprising a can shoulder element 
on one of said members and a movable cam follower 
element mounted on the other of said members and re 
siliently urged into compressive engagement with the 
shoulder element to normally hold said stem and sleeve 
members against relative axial movement, said shoulder 
and follower elements being cooperatively shaped to per 
mit one of said elements to be drawn past the other by 
longitudinal pull applied by said pipe to said stem mem 
ber exceeding the resilient engaging force exerted be 
tween said shoulder and follower elements with the sleeve 
member secured to said object, and means for introduc 
ing hydraulic fluid from the pipe through said stem mem 
ber into said cylinders to effect longitudinal movement 
between the stern member and the sleeve member when 
anchored respectively to the well wall and to said object. 
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