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This invention relates to a well tool and relates 

more particularly to a tool useful in removing or 
recovering objects from wells. A general object 
of the invention is to provide a practical de 
pendable and particularly effective tool useful 
in recovering objects from wells. 
Another object of this invention is to provide 

a fluid pressure operated tool capable of exerting 
a great force or pull on an object caught or 
lodged in a well to free or pull the same loose. 
Another object of the invention is to provide a 

tool of the character mentioned that is capable 
of imposing or applying a heavy up pull on an 
object in the well without subjecting the fishing 
string, the hoisting equipment, the well derrick 
or the other well equipment to heavy strains or 
forces, the pulling forces being confined to the 
tool and the object in the well. 
Another object of the invention is to provide a 

well tool of the character mentioned that may 
be operated to recover an object from the well 
without putting heavy tension on the fishing 
string so that the string may conform to irregul 
larities in the well and is not liable to break under 
tension and little friction is set up between the 
string and the well casing or well wall, even 
though the well is crooked. 
Another object of this invention is to provide 

a tool of the character mentioned in which fluid 
under pressure is pumped down through a tubular 
fishing string to act on a piston element con 
nected with the fish or caught object through 
the medium of a grappling device to pull the ob 
ject free for ready Withdrawal from the Well. 
Another object of this invention is to provide 

a tool of the character mentioned in which the 
well lining or well casing is utilized as the cylin 
der for the fluid pressure operated piston ele 
ment. 
Another object of this invention is to provide a 

tool of the character mentioned embodying a 
Sealing means or packing assembly cooperating 
with the well casing to act as a piston therein 
and connected with a suitable fishing tool or 
grappling tool for engaging the fish and em 
bodying a second Sealing means or packing as 
sembly cooperating with the interior of the well 
casing to seal therewith at a point spaced from 
said piston element to define a pressure cham 
ber or cylinder into which fluid under pressure 
is introduced to move the piston element up 
Wardly and thus free the fish. 
Another object of this invention is to provide a 

well tool of the character mentioned in which the 
cylinder-defining packing element is anchored 

(C. 166-) 
or secured to the well casing by a gripping means 
to form a stationary head or closure for the end 
of the fluid pressure space or cylinder that re 
ceives the fluid under pressure for actuating the 
piston element. 
Another object of this invention is to provide 

a tool of the character mentioned in which a 
single tubular string may serve to carry the tool, 
to control and to manipulate the several mecha 
nisms of the tool, to conduct the actuating fluid 
pressure to the tool and to withdraw the tool 
and the recovered object from the well. 
Another object of this invention is to provide 

a tool of the character mentioned that embodies a 
novel arrangement of ports and passages that 
facilitates the quick and easy running of the 
tool into and out of the Well and the draining 
of fluid from the fishing string as it is withdrawn 
from the Well. 
Another object of this invention is to provide 

a tool of the character mentioned in which the 
means for anchoring the packing element to the 
casing, and the grappling tool or fishing tool may 
both be fully controlled by simple manipulations 
of the fishing string. 
A further object of this invention is to provide 

a tool of the character mentioned that is posi 
tive in operation and capable of exerting a very 
heavy up pull or force on an object in the well 
and, therefore, is particularly useful in recover 
ing well liners and other objects that may be 
very tightly lodged or sanded in wells. 
The various objects and features of my inven 

tion will be fully understood from the following 
detailed description of a typical preferred form 
and application of my invention, throughout 
which description reference is made to the ac 
companying drawings, in which: 

Fig. 1 is a longitudinal sectional view of a por 
tion of a typical well showing the tool of the 
present invention therein with the grapping de 
vice extending into the fish or liner. Fig. 2 is an 
enlarged longitudinal detailed sectional view of 
the upper portion of the tool in the well casing 
showing the parts in the normal or unactuated 
positions. Fig. 3 is an enlarged longitudinal de 
tailed sectional view of the lower portion of the 
tool showing the grappling device in elevation 
and in position in the fish or liner. Figs. 4, 
5 and 6 are enlarged transverse detailed sec 
tional views taken as indicated by lines 4-4, 
5-5 and 6-6, respectively, on Fig. 2. Fig. 7 is 
an enlarged transverse detailed sectional view 
taken as indicated by line 7-7 on Fig. 3. Fig. 
8 is a side elevation of the lower portion of the 
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tool showing the grappling device in the actu 
ated condition and illustrating the fish or liner 
in vertical cross section, and Fig. 9is a side elle 
Vation of the intermediate portion of the tool 
showing the gripping means or anchoring means 
of the packing assembly in the actuated con 
dition. 

in Fig. 1 of the drawings I have illustrated a 
portion of a typical well lined by a water string 
or Casing C. The usual shoe On the lower end 
of the casing C and the lower part of the casing 
are cemented in the Well bore. A liner L. extends 
downwardly in the well from the casing C and 
projects into the open or uncased lower portion 
of the well. In accordance with the usual prac 
tice the liner extends Some distance upwardlw 
in the casing C. It may be assumed that the 
liner I, is caught or sanded in the well to be 
difficult of renoval by the usual means. 

In the following detailed description the tool 
of the present invention Will be described as 
employed to withdraw or recover the liner , from 
the well. It is to be understood that this de 
scription is not to be taken as limiting or re 
stricting the use or application of the invention 
and that the invention is to be construed as 
COvering any features or modifications that may 
fall within the scope of the claims. 
The improved tool of the present invention 

may be said to comprise, generally, a tubular body 
Or mandrel , a grappling device or fishing tool 
2 on the mandrel f for gripping the liner L, 
a piston element f3 on the mandrel operable 
in the well casing C, a sealing or packing means 
4 around the mandrel adapted to be anchored 
to and to seal with the casing C at a point 
spaced from the piston element 3 and thereby 
provide a pressure chamber X below the piston 
element 3, and a releasable connection f 5 be 
tween the mandrel and the packing means f4 
releasable by the action of fluid pressure on the 
piston 3 to permit the control or actuation of 
the fishing tool 2 by the mandrel subsequent 
to the actuation of the packing means 4. 
The mandrel f constitutes the carrier for the 

various other parts of the tool and forms a 
conduit for conducting fluid, as will be more fully 
described. The mandrel is proportioned to 
pass through the casing C and to enter the liner 

with substantial clearance. In the preferred 
construction illustrated the mandrel includes 
an upper member 6 threaded to the lower endi 
of the string S. The member 6 is in the na 
ture of a tubular sub or coupling and forms the 
body of the piston element 3, as will be herein 
after described. The mandrei further includes 
a tubular upper section if threaded into the 
lower end of the member 6, a lower section 8 
and a Sub Or Coupling member 9 connecting 
the sections A and 8. The sections and 8 
of the mandrel may each be formed of one 
or more connected lengths of pipe or tubing and 
in practice the sections may be of the same di 
ameter. It is to be noted that the upper end of 
the tubular mandrel is connected through the 
member 6 with the lower end of the operating 
string S to receive fluid therefrom. 
The grappling tool or fishing tool 2 is con 

nected with the lower end of the mandrel and 
is operable to grip the fish or liner L. In the 
particular use or application of the invention ill 
lustrated, where the fish or liner L is in the form 
of a tubular object, the fishing tool 2 is in 
the nature of a spear adapted to enter the liner. 
It is to be undertsood that other forms of grap 

2,190,442 
pling tools or fishing tools may be connected 
with the lower end of the mandrel fi to adapt 
the tool for recovering objects of various shapes 
and natures. 
suitable jarring device between the lower end 
of the mandrel and the tool 2. In the draw 
ings I have illustrated a jarring tool comprising 
a stem 20 connected with the lower end of the 
mandrel section 8 by a coupling 2 and a tubu 
lar member 22 surrounding or receiving the stem 

Splines 23 connect the stem 20 and the 
member 22 for relative longitudinal movement 
and hold them against relative turning. Oppos 
ing shoulders 24 are provided on the stem 20 and 
the member 22 to be brought together to produce 
a jarring action. The lower end of the coupling 
2 may engage against the upper end of the 
member 22 to provide a jarring action. 
The grappling tool or fishing tool 2 includes 

a body 25 threadedly connected with the lower 
end of the jarring tool member 22. A bull nose 
or head 26 is provided on the lower end of the 
body 25 and a cone 27 is provided on the body 
above the head 26. The cone 27 has a plurality 
of spaced downwardly and outwardly inclined 
ways 28. Slips 29 are slidably keyed to the ways 
28 and are toothed to grip the interior of the 
fish or liner L. A ring 30 surrounds the body 25 
and pivoted links or reins 3 connect the slips 
29 with the ring. A friction means or tail piece 
is provided to control the slips 29. This means 
includes a sleeve 32 surrounding the body 25 
above the ring 30. The sleeve 32 is turnable on 

It may be preferred to connect a 
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the body 25 and has a swivel or rotatable connec 
tion with the ring 30. Outwardly bowed springs 
33 are provided on the sleeve 32 to frictionally 
engage the interior of the fish or liner L. An T. 
slot or J. slot 38 is provided in the sleeve 32 and 
a pin 35 on the body 25 operates in the slot. 
The lateral branch or arm of the J slot 34 ex 
tends rearwardly from its lower end, with re 
spect to the right hand direction of rotation. 
The pin 35 normally cooperates with this lateral 
arm of the slot 34. 
The tool 2 may be operated to grip the in 

terior of the liner I, by turning the body 25 to 
the right to move the pin 35 out of the lateral 
arm of the slot 34 whereupon the body 25 is 
moved upwardly to actuate the slips 29. Upon 
upward movement of the body 25 the inclined. 
ways 28 force the slips 29 outwardly into effective 
gripping engagement with the interior of the 
liner L, or fish. It is to be noted that the body 25 
of the fishing tool 2 is positively connected with 
the mandrel of the tool through the splined 
jarring tool to be controlled by movement of the 
mandrel. 
The piston element 3 is secured or fixed to 

the mandrel if and is operable under the in 
fluence of fluid under pressure below it to move 
the mandrel and the fishing tool 2 upwardly. 
The piston element 3 is provided on the upper 
portion of the mandrel and in the simple pre 
ferred form of the invention illustrated the con 
necting member í6 forms the body of the pis 
ton element. The member 6 has a downwardly 
facing annular shoulder 36. The piston element 
3 includes a series of alternate packing cups 
3 and spacers 38 surrounding the member 6 
below the shoulder 36. The uppermost cup 37 
bears upwardly against the shoulder 36. A nut 
39 is threaded on the member 6 and engages 
upwardly against the lowermost spacer 38 to hold 
the cups 37 and spacers 38 in position and to 
hold the assembly under the desired compres 
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2,190,442 
siun. The packing cups 3 are formed of a suit 
able flexible and resilient material and the cups 
face downwardly to expand outwardly into tight 
sliding and sealing cooperation with the in 
terior of the casing C by fluid pressure intro 
duced under the piston element 3. It is to be 
noted that the piston element 3 slidably seals 
with the interior of the casing C and that the 
casing constitutes the cylinder element of the 
device. 
The sealing or packing means 4 is spaced be 

tween the grappling tool or fishing tool 2 and 
the piston element 3. In the preferred con 
struction the packing means f4 is carried on or 
Surrounds what I have termed the lower Section 
8 of the mandrel f f and is initially connected 

with the mandrel by the releasable connection 
5. In accordance with the invention the pack 

ing means f4 is in the nature of a tubular assem 
bly arranged around the tubular mandrel ff. The 
packing means 4 includes a tube 40, a cone 4 
threaded on the upper end of the tube 40 and a 
carrier member 42 threaded to the upper end 
part of the cone 4. A head 43 is threaded on 
the member 42 and carries a packing gland 44 for 
sealing about the mandrel ff. Following the 
release of the connection 5 the mandrel f is 
turnable and movable longitudinally relative to 
the assembly of the tube 40, the cone 4f, the 
member 42 and the head 43. 

It is to be understood that the invention is 
not to be construed as limited to the employment 
of the particular class of packing or sealing ele 
ments for the piston element f3 and the means 
4 illustrated in the drawings and described 
above, as the invention contemplates the employ 
ment of multiple or single packers or sealing 
elements of any suitable character in the piston 
element 3 and the means f4. 
The packing means 4 further includes a group 

or assembly of packing cups 45 and spacers 46, 
The cups 45 and the spacers 46 are ring-like 
Inenbers and Surround the member 42. The 
Spacers 46 are interposed between the adjacent 
cups 45. The lowermost cup 45 bears on an up 
Wardly facing shoulder 47 on the carrier member 
42 and a nut 48 is threaded on the member 42 to 
clamp against the uppermost spacer 46. The 
cups 45 face upwardly and their peripheral parts 
are adapted to seal with the inner wall of the 
well casing C. The packing cups 45 are formed 
of flexible resilient material and are effective to 
seal against fluid under pressure above them. The 
packing cups 45 of the means 4 are spaced below 
the piston element 3 to define the cylinder or 
pressure chamber X. 
The packing means 4 further includes a grip 

ping means or slip assembly for holding the pack 
ing cups 45, the carrier member 42, the tube 
40, etc., against downward movement when pres 
Sure is introduced to the chamber X to actuate 
the piston element 3. In the typical embodi 
ment of the invention illustrated the slip assemi 
bly includes slips 50 slidably keyed to downwardly 
and inwardly inclined ways 5 on the cone 4. 
The slips 50 are toothed and their teeth are 
formed to cooperate with the interior of the 
casing C to prevent downward movement of the 
cone 4 and associated parts. . A sleeve -52 is. 
turnably and slidably arranged around the tube 
40 below the cone 4. A ring 53 is rotatably 
supported in a groove in the upper portion of 
the sleeve 52... Pivoted, links or reins 54 connect 
the slips 50 with the ring 53. Outwardly bowed: 
leaf springs 55 are provided, on the 'sleeve , 52. 

3 
and are adapted to frictionally engage the in 
terior of the casing C to resist movement of 
the sleeve with respect to the casing. 
A releasable pin and slot connection is pro 

vided between the sleeve 52 and the tube 40 to 
Control the slips 50 of the packing means lá. 
An inverted L. slot or J slot 56 is provided in the 
sieeve 52 and a pin 57 on the tube 40 co-operates 
with the slot 56. The lateral arm of the J slot 
56 is at the upper end of the slot and extends 
forwardly relative to the right hand direction of 
rotation. The pin 57 normally cooperates with 
the lateral arm of the slot 56 to hold the sleeve 
52 in a position where the slips 50 are at the 
lower ends of their ways 5 and are retracted 
from the casing C. When the tube 40 is turned 
to the left and then moved downward the pin 
57 moves out of the lateral arm of the slot 56 
and then downwardly in the slot and this move 
ment is accompanied by downward movement of 
the cone 4 relative to the slips 5G and the in 
clined ways 5 force the slips outwardly into 
gripping engagement with the casing C. The 
Springs 55 resist downward movement of the 
sleeve 52 and the slips 50 during the downward 
movement of the tube 40 and the cone 4. It 
will be noted that the slips 50 are adapted to 
cooperate with the casing C to prevent downward 
movement of the packing means so that the cups 
45 of the packing means form a closure or head 
for the lower end of the cylinder or pressure 
chamber X. 
The slip assembly and the control therefor of 

the means 4 described above are merely typical 
and are not to be taken as restricting the inven 
tion to the employment of these particular con 
structions. 

It is preferred to provide a stop collar 58 on 
the lower end of the tube 4 to limit movement 
of the sleeve 52 on the tube. The invention 
preferably includes means for stopping or lim 
iting upward movement of the mandrel 
through the packing means 4 following the re 
lease of the connection 5. In the case illus 
trated this stop means comprises a coupling 
member 59 interposed in the mandrel Section 8 
and provided with a projecting fange 60 adapted 
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to engage the lower end of the tube 4 of the 
packing means 3 or the stop collar 58 thereon. 

Port means is provided to admit fluid under 
pressure to the pressure chamber X to actuate 
or move the piston element 3 upwardly. The 
coupling member 9 described above serves to 
close off the interior of the tubular mandrel , 
that is, it forms a partition across the interior 
of the mandrel. The port means for admitting 
fluid to the chamber X includes one or more 
ports 6 in the wall of the mandrel section 
above the coupling member 9. Fluid from the 
ground Surface may flow down through the 
string S to pass through the member 6 and the 
mandrel section and to discharge from the 
ports 6 into the pressure chamber X. 
The releasable connection. 5 is provided to 

connect the packing means 4 with the mandrel 
so that the slips 50 may be controlled and 

actuated by manipulation of the string S and the 
mandrel f. The connection f is in the nature 
of a frangible connection and is operable to 
itransmit rotation as well as longitudinal move 
ment. The connection - 5 - includes an annular 
flange 62 on the connecting member 9. The 
flange 62 is spaced above the head 43. Frangible 
screws 63 are passed through openings in the 
flange 62 and are, threaded into sockets 64 in 
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the head 43. Nuts 33 may be threaded on the 
screws 83 to engage the under side of the flange 
62. In accordance with the invention the screws 
63 are formed to fail or break under a predeter 
mined longitudinal strain set up or produced by 
the fluid under pressure in the chamber X acting 
on the piston element 3 and the set or station 
ary means 6 and moving the piston 3 upwardly 
with respect to the packing means 4. In prac 
tice the screws 63 may have annular grooves cut 
in them at points spaced between their ends so 
that they are weakened to fail at these points. 
Following the actuation of the slips 50 pressure 
applied to the fluid in the chamber X acts against 
the piston element 3 to move the mandrel 
upwardly with respect to the packing means f4 
and this force and movement breaks the 
ScreWS 83. 
The releasable connection f6 includes ciutch 

elements for transmitting turning forces between 
the mandrel and the packing means 4. A 
plurality of circumferentially spaced clutch ears 
or lugs 66 is provided on the head 43 and clutch 
jaws 67 depend from the flange 62 and are re 
ceived between the lugs 66. The jaws 6 cooper 
ate with the lugs 66 for the positive transmission 
of turning forces between the mandrel f and the 
sealing or packing means f4. The engaging lugs 
66 and jaws 67 relieve the frangible screws 63 of 
all turning forces and prevent the premature 
fracturing of the screws during the release and 
actuation of the slips 50. Following the breaking 
of the screws 63 upward movement of the man 
drel with respect to the packing means 4 
moves the jaws 6 out of engagement with the 
lugs 66. This frees the mandrel ?i i from the 
packing means 4 so that the mandrel may be 
turned and moved longitudinally with respect 
to the packing means to actuate the tool 2 as 
described above. ?/ 

The invention provides a novel by-pass means 
for by-passing fluid past or around the piston 
element 3 and the packing means is when the 
tool is run into and out of the well. The by-pass 
means includes one or more lateral ports 0 in 
the lower section 3 of the mandrell i . The 
ports 70 are preferably spaced below the stop 
flange 60. The by-pass means further includes 
a by-pass pipe 7 extending longitudinally 
through the upper mandrel section . The pipe 

extends upwardly into the member 6 and its 
upper end is received in a lateral opening 72 in 
the wall of the member 6. The upper end of 
the pipe communicates with the well or well 
casing C at a point above the sealing cups 3 
of the piston element 93. The lower end portion 
of the pipe extends through or into an open 
ing 3 in the member 9. The lower end of the 
pipe A communicates with the interior of that 
portion of the mandrel below the member 9. 
The pipe i? is considerably smaller in diameter 
than the mandrel and passes through the 
mandrel and the member 6 with Substantial 
clearance, leaving ample space for the passage 
of fluid therethrough. During longitudinal 
movement of the tool through the casing C fluid 
is free to flow through the by-pass pipe in 
a counter direction and thus by-passes past or 
through the piston element 3 and the packing 
means 8. When the tool is run into the well, 
fluid enters the ports (), and flows through the 
mandrel and the pipe to discharge above 
the piston element 3. When, the tool is pulled 
from the well fluid flows down through the pipe 

9,190442 
and the mandrel to discharge from the 

ports 70. 
It is preferred to provide means whereby fluid 

may drain from the fishing string or operating 
string S when the string and tool are withdrawn 
from the well. This means includes one or more 
lateral ports 75 in the wall of the lower mandrel 
section 8. The ports 75 are located to be below 
the tube 40 when the parts are in the unactuated 
positions and to be in communication with the 
chamber X when the mandrel f has reached 
the upper portion of its stroke relative to the 
packing means 4. In practice the distance be 
tween the ports 75 and the stop flange 60 is equal 
to or slightly greater than the distance between 
the stop flange 58 and the gland 44 of the means 
5 so that the ports 75 communicate with the 
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chamber X when the stop flange 60 is in engage 
ment with the lower end of the tube 40 or its 
stop collar 58. When the ports 75 are in com 
munication with the pressure chamber X fluid 
from the string S is free to flow out through the 
ports 6 into the chamber X and then in through 
the ports 75 into the mandrel II to discharge 
into the casing or well through the ports 70. 

In the operation of the tool the mandrel 
may be connected with the lower end of the oper 
ating string S with the several parts in the posi 
tions illustrated in Figs. 1 to 7, inclusive, of the 

The tool is run into the well on the drawings. 
Operating string S to the point where the grap 
pling tool 2 is within the fish or liner L. The 
position of the liner L in the well is predeter 
mined and the string S is readily lowered to a 
position where the tool 2 is within the liner. 
During the downward movement of the string of 
tools through the well casing C the fluid in the 
well is free to by-pass upwardly through the 
ports to and 75, the mandrel and the pipe 7 
to above the piston element 3 and the fluid in 
the well does not interfere with the free move 
ment of the tool through the casing. 

20 
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when it is desired to actuate the tool the 
string S is turned to the left to move the pin 
5 out of the lateral arm of the slot 56 and the 
string S is then allowed to settle so that the pin 
moves downwardly in the slot 56. This down 
Ward movement is accompanied by downward 
movement of the cone 4, and the ways 5 of 
the cone force the slips 50 out into gripping 
engagement with the interior of the casing C. 
If desired the fluid in the string S and chamber 
X may be put under pressure to act on the pack 
ing means f4 to move or to assist in moving the 
cone 4 downwardly and effect the actuation of 
the sips 50 as just described. The slips 50 
gripping the interior of the casing C hold the 
Several elements of the sealing means or pack 
ing means 4 against downward movement. The 
fluid in the string S and the chamber X is then 
put under pump pressure. The pressure in the 
chamber Xacts upwardly against the piston elle 
ment 3 and tends to move the piston element 
and the mandrel f upwardly with respect to 
the packing means 4, the latter being held 
against downward movement by the slips 50. 
Sufficient pressure is put on the fluid in the 
chamber X to break or fracture the screws 63 
and following the fracturing of the screws 63 the 
mandrei is free to move up under the action of 
the pressure on the piston element 3. When the 
Screws 63 have been broken or parted the pres 
Sure is removed from the fluid in the string S 
and the chamber X. In this connection it is 
to be observed that the ports 6 at all times 
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maintain a free communication between the 
chamber X and the string S so that the pres 
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sure in the chamber X may be relieved when 
necessary or desirable. 
Subsequent to the actuation of the slips 50 and 

the release of the connection 5, as just de 
scribed, the string S is turned to the right to 
move the pin 35 out of the lateral arm of the 
slot 34 and is then moved upwardly to actuate 
the slips 29. The release of the connection 5, 
as described above, frees the mandrell? from 
the packing means 4 so that the mandrel may 
be freely manipulated to actuate the slips 29. 
The slips 29 are forced out by the inclined Ways 
28 to obtain a firm grip on the interior of the 
fish or liner I, . . 

Following the actuation of the fishing tool or 
grappling tool 2 the fluid in the string S and 
the chamber X is again put under pressure. 
In practice a high pump pressure may be ap 
plied to the fluid. The pressure on the fluid 
in the chamber X acts upwardly against the pis 
ton element 3 and thus acts upwardly on the 
mandrel i f. The grappling tool 2 serves to con 
nect the mandrel with the fish or liner L. 
and transmits the heavy up force from the man 
drel to the liner or fish. The pressure on the 
fluid in the chamber X may be increased until 
a sufficiently strong up-pull is put on the liner 
L or fish to pull the same free. It will be un 
derstood how a very heavy up strain or pull may 
be put on the fish or liner L. by applying appro 
priate pressure to the fluid in the chamber X, 
When the fluid pressure acting on the piston 
element 3 moves the mandrel f, the tool. 2 
and the liner L. upwardly, the mandrel moves 
up through the packing means 4. 
The upward movement of the mandrel , the. 

tool 2 and the fish or liner L. may continue 
until the ports 75 come into communication with 
the chamber X and the stop flange 60 comes into 
engagement with the lower end of the tube 40 
or its stop collar 58. The extent of upward 
movement of the mandrel f, or the stroke of the 
piston element 3 and the mandrel, is determined 
by the length of the lower section f of the man 
drel and this movement may be as great as de 
sired. The upward movement of the fish or 
liner I, resulting from the application of the 
fluid pressure to the piston element 3 frees the 
fish or liner from the well. Accordingly, when 
the mandrel has reached the upper end of 
its stroke the heavy pump pressure may be re 
moved from the fluid in the chamber x and the 
string S. The string S and the entire tool as 
sembly may then be withdrawn from the well to 
recover the fish Or liner I, . . .' ' 
During upward movement of the string S and 

the tool through the casing C fluid is free to by 
pass down through the pipe i? the mandrel 
and out through the ports 70. Accordingly, the 
fluid standing in the Casing C does not impede 
the upward movement of the tool assembly 
through the casing. As the string S is with 
drawn from the well the fluid standing in it is 
free to discharge through the ports 6 into the 
chamber X and to then pass in through the ports 
75 into the mandrel to ultimately flow through 
the ports TO into the well or casing C. 

If at any time during the operation it appears 
desirable or necessary to withdraw the device 
from the well, the pressure in the chamber X 
may be relieved by merely stopping the pumps 
Supplying the pressure to the string S whereupon 
simple manipulations of the string S will release 

5 
the tool 2 and the packing means 4. The 
string S may then be raised to remove the tool 
or device from the well. As above described fluid 
is freely by-passed through the pipe, the man 
drel if and the ports 70 during the removal of 
the tool or device from the well. 
The present invention provides a tool operated 

by fluid under pressure to apply a very heavy 
up force or pull on an object caught or sanded 
in a Well without endangering the fishing string 
by severe tensile strains. The tool utilizes the 

... well lining or casing C as the cylinder of the 
fluid pressure actuated piston element 3 and 
utilizes the casing as a stationary abutment for 
the packing means 4 defining the lower end of 
the cylinder. The tool is such that it may be 
fully controlled and operated by simple-manipu 
lations of the single operating string S. . The 
frangible connection or releasable connection 5 
provides for the easy and rapid actuation of the 
slip assembly of the packing means 4 and foll 
lowing its release allows free rotary, as well as 
longitudinal movement of the mandrel, f with 
respect to the packing means. The tool is adapt 
ed for use in freeing and removing objects of 
various kinds from wells and may be used with 
or may embody grappling tools and fishing tools 
of various natures. ?? 

Having described only a typical preferred form 
and application of my invention, I do not wish 
to be limited or restricted to the specific details 
herein set forth, but wish to reserve to myself any 
variations or modifications that may appear to 
those skilled in the art or fall within the scope 
of the following claims: 

Having described by invention, I claim: 
1. A tool useful in removing an object from a 

well comprising two spaced elements adapted to 
seal with the wall of the well to define a chamber 
in the Well, means connected with one of the 
elements for gripping the said object, means for 
holding the other element against movement, and 
means for introducing fluid pressure to said 
chamber to act on the first mentioned element 
to move said object. V 

2. Apparatus useful in removing an object 
from a well comprising a tubular string to be run 
into the well, two elements for sealing with the wail of the well and vertically spaced apart to 
define a pressure chamber, one of said elements 
being secured to the string, means operable to 
hold the other element against movement, a de 
vice on the string for connecting the same with 
the object, and means putting the string in 
communication with said chamber whereby fluids 
pressure may be applied to the first mentioned 
element to move said object. 
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3. Apparatus useful in removing an: object 
from a well comprising a tubular string to be 
run into the well, two elements for sealing- with 
the wall of the well and vertically spaced apart 
to define a pressure chamber, the upper element 
being movable with the string, the lower element 
and string being relatively shiftable, a connection 
between the string and said lower element releas 
able by a longitudinal strain, means operable by 
manipulation of the string for holding the said 
lower element against downward movement, 
means placing the string in communication with 
the said chamber whereby fluid pressure may 
be introduced to the chamber to release said con 
nection, and means for connecting the string 
with the said object whereby the introduction of 
pressure to the chamber may act on the upper 
element to raise the said object. 
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4. Apparatus useful in removing an object from 

a well comprising a tubular string to be run into 
the well, two elements for sealing with the wall 
of the well and vertically spaced apart to de 
fine a pressure chamber, the upper element be 
ing movable with the string, the lower element 
and string being relatively shiftable, a conneco 
tion between the string and said lower element 
releasable by a longitudinal strain, means oper 
able by manipulation of the string for holding 
the said lower element against downward move 
ment, means placing the string in communicas 
tion with the said chamber whereby fluid pres 
sure may be introduced to the chamber to re 
lease said connection, and a grappling tool con 
nected with the string and operable by manipu 
lation thereof to connect with the said object 
whereby the introduction of fluid pressure to the 
chamber subsequent to the release of said con 
nection moves the said object upwardly. 

5. A tool for use on a tubular well string for 
removing an object from a well comprising a 
mandrel to be connected with the string, a piss 
ton element on the maindrel for Sealing with the 
wall of the well, packing means shiftably carried 
by the mandrel to grip and Seal with the Wall of 
the well and spaced below the piston element to 
define a pressure chamber in the Well, means 
associated with the mandrel for gripping said 
object, and means for introducing fluid pressure 
from the string to the chamber to move the pis 
ton element, mandrel and object upwardly. 

6. A tool for use on a tubular well string for 
removing an object from a well comprising a 
mandrel to be connected With the string, a pis 
ton element on the mandrel for sealing With the 
Wall of the Well, packing means shiftably carried 
by the mandrel to seal with the wall of the well 
below the piston element to provide a chamber 
in the well, means operable by manipulation of 
the mandrel for holding the packing means 
against downward movement, a grappling device 
connected with the mandrel for engaging said 
object, and means for introducing fluid pressure 
from the string to the chamber to exert an up 
Ward force on the piston element, mandrel and 
object. 

7. A tool for use on a tubular well string for 
removing an object from a well comprising a 
mandrel to be Connected with the string, a pis 
ton element on the mandrel for sealing with the 
Wall of the Well, packing means shiftably carried 
by the mandrel to seal with the wall of the well 
below the piston element to provide a chamber 
in the Well, means operable by manipulation of 
the mandrel for holding the packing means 
against downward movement, means for by-passa 
ing fluid past the piston element and packing 
means during movement of the tool into and out 
of the Well, a grappling device connected with the 
mandrel for engaging said object, and means for 
introducing fluid pressure from the string to the 
chamber to exert an upward force on the piston 
element, mandrel and object. 

8. A tool for use on a tubular well string for 
removing an object from a well comprising a 
mandrel to be connected with the string, a pise 
ton element on the mandrel for sealing with the 
Wall of the Well, packing means shiftably carried 
by the mandrel to seal with the Wall of the well 
below the piston element to provide a chamber 
in the well, a connection between the mandrel 
and the packing means releasable by a predeter 
mined vertical force, means associated with the 
packing means operable by movement trans 
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mitted from the mandrel through said connection 
to hold the packing means against downward 
movement, means for introducing fluid pressure 
from the string to said chamber to apply a lon 
gitudinal force to the connection to release the 
same, and a grappling device connected with thie 
mandrel to engage said object whereby the in 
troduction of fluid pressure to the chamber sub 
sequent to the release of the connection moves the 
piston element, mandrel and object upwardly. 

9. A tool for use on a tubular well string for 
removing an object from a well comprising a 
mandrel to be connected with the string, two 
vertically spaced elements for sealing with the 
wall of the well to provide a chamber, the upper 
element being secured to the mandrel, the lower 
element and mandrel being relatively shiftable, 
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means associated with the lower element for hold 
ing the same against downward movement 
whereby the mandrel may be moved in the well. 
with respect to the lower element, a device con 
nected with the mandrel for securing said object 
to the mandrel, and means for passing fluid 
pressure from the string to said chamber to act 
on the upper element to raise the object. 

10. A tool for use On a tubular well string, for 
removing an object from a well comprising a 
mandrel to be connected with the string, two 
vertically spaced elements for sealing with the 
wall of the well to provide a chamber, the upper 
element being secured to the mandrel, the lower 
element and mandrel being relatively shiftable, 
means associated with the lower element for hold 
ing the same against downward movement where 
by the mandrel may be moved in the well with 
respect to the lower element, a device connected 
With the mandrel for securing said object to the 
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mandrel, means for conducting fluid pressure 
from the String to the chamber to act on the 
upper element and free said object for removal 
from the well, and means for by-passing the 
fluid in the Well past said element during move 
ment of the tool through the well. 

11. A tool for use on a tubular well string, for 
renoving an object from a well comprising a 
mandrel to be connected with the string, two ver 
tically spaced elements for sealing with the wall 
of the well to provide a chamber, the upper ele 
ment being secured to the mandrel, the lower 
element and mandrel being relatively shiftable, 
means associated with the lower element for hold 
ing the same against downward movement 
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whereby the mandrel may be moved in the well 
with respect to the lower element, a device con 
nected with the mandrel for securing said object 
to the mandrel, means for conducting fluid pres 
Sure from the string to the chamber to act on 
the upper element and free said object for re 
in oval from the well, and means for conducting 
fluid from the string to the well below the lower 
element when the tool is withdrawn from the 
Well. 

12. Apparatus useful in removing an object 
from a Well comprising a tubular string to be 
run into the well, two elements for sealing with 
the wall of the well and vertically spaced apart 
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to define a pressure chamber, the upper element 
being movable with the string, the lower element 
and string being relatively shiftable, a connection 
between the string and said lower element re 
leasable by a longitudinal strain, said connection 
including a part designed to fail under a prede 
termined tensile strain, means operable by mia 
nipulation of the string for holding the said lower 
element against downward movement, means 
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placing the string in communication with the 
said chamber whereby fluid pressure may be in 
troduced to the chamber to release said connec 
tion, and means for connecting the string with 
the said object whereby the introduction of pres 
sure to the chamber may act on the upper ele 
ment to raise the Said object. 

13. A tool for use on a tubular well string for 
removing an object from a well comprising a 
mandrel to be connected with the string, a pis 
ton element on the mandrel for sealing with the 
wall of the Well, packing means shiftably car 
ried by the mandrel to seal with the wall of the 
well below the piston element to provide a cham 
ber in the well, a connection between the man 
drel and the packing means releasable by a pre 
determined Vertical force, said connection includ 
ing a part for transmitting vertical forces de 
signed to fail under a predetermined vertical 
strain, and COOperating members for transmitting 
turning forces disengaged by relative vertical 
movement between the mandrel and packing 
means, means aSSociated with the packing means 
Operable by movement transmitted from the 
mandrel through said connection to hold the 
packing means against downward movement, 
means for introducing fluid pressure from the 
string to said chamber to apply a longitudinal 
force to the connection to release the Same, and 
a grappling device connected with the mandrel 
to engage said object whereby the introduction 
of fluid pressure to the chamber subsequent to 
the release of the Connection moves the piston 
element, mandrel and object upwardly. 

14. A tool for use on a tubular well string for 
removing an object from a well comprising a 
mandrel to be connected with the string, a pis 
ton element on the mandrel for sealing with 
the Wall of the well, packing means shiftably 
carried by the mandrel to seal with the wall of the 
well below the piston element to provide a cham 
ber in the Well, a connection between the man 
drel and the packing means releasable by a pre 
determined vertical force, means associated with 
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the packing means operable by turning and lon 
gitudinal movement of the mandrel to hold the 
packing means against downward movement in 
the well, means for conducting fluid pressure 
from the string to said chamber to impose a 
vertical force on the connection to release the 
same, and a grappling device connected with the 
mandrel and operable by manipulation thereof to 
grip said object whereby fluid pressure in the 
chamber acting on the piston element is trans 
mitted to said object. 

15. A tool for use on a tubular Well string to 
free an object in a well, the well having a casing, 
the tool comprising a mandrel to be connected 
with the string, a piston element movable with 
the mandrel and adapted to Seal with the casing, 
a sealing means shiftably related to the mandrel 
and sealing with the casing below the piston ele 
ment to provide a chamber in the casing, slip 
means associated with the Sealing means and Op 
erable by movement thereafter to grip the casing 
and hold the Sealing means against downward 
movement, a frangible connection between the 
mandrei and sealing means whereby the mandrel 
may be manipulated to actuate the slip means, 
means on the mandrel for connecting the same 
With the object, and means for admitting fluid 
pressure from the string to the chamber to break 
said connection and thereafter raise the object. 

16. Apparatus for removing an object from a 
Well including a tubular well string, two verti 
cally spaced elements for sealing with the wall 
of the well to define a fluid chamber, means 
connected with one of the elements for grappling 
the object in the well, means for engaging the 
wall of the well to hold the other element against 
movement, and means maintaining the said 
chamber in communication with the string 
whereby fluid pressure may be introduced to said 
chamber from the string to act on the first men 
tioned element to move said object and whereby 
said fluid pressure may be removed from the 
said chamber at Will. 

CHARLES E. COSTELO. 
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