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My invention relates to, and has for a 
purpose the provision of a casing spear, 
which is capable of being operated from the 
top of a well to grip a casing at any point 

5 within its length in the hole and in such 
manner that the casing can be pulled from 
the hole, or the sections thereof unscrewed 
or screwed together, the spear being so con 
structed that it can be released and reset 

10 as many times as 'desired without removing 
the spear from the hole for resetting, as has 
been necessary in devices of this character 
heretofore proposed. 
A further purpose of my invention is the 

15 provision of a casing spear which is par 
ticularly adapted, although not necessarily 
for use in Wells employing the rotary method 
of drilling, the spear being applied to the 
drill pipe and having gripping elements 

20 normally inactive but capable of being ren 
dered active to move into engagement with 
the casing upon the pumping of mud fluid 
into the drill pipe, so that upon elevation 
of the pipe the casing will be gripped in 

25 ternally and an upward pull exerted on 
the latter. 
I will describe only one form of casing 

spear embodying my invention and will 
then point out the novel features thereof 

30 in claims. 
In the accompanying drawings, 
Figure 1 is a view showing in longitu 

dinal vertical section one form of casing 
Spear embodying my invention, and inserted 

35 into a well casing with the gripping elements 
in normal or inactive position, 

Figure 2 is a view similar to Figure 1 
and showing the gripping elements in ac 
tive position in gripping relation to the 

40 casung, 
Figures 3 and 4 are horizontal sectional 

views taken on the lines 3-3 and 4-4 of 
Figures 1 and 2 respectively, and 
Figure 5 is a horizontal sectional view 

45 taken on the lines 5-5 of Figure 1. 
Referring specifically to the drawings, in 

which similar reference characters desig 
nate similar parts in each of the several 
views, my invention in its present embodi 

50 ment comprises a body of elongated form 

designated generally at B and having a 
relatively large bore at its upper end to 
provide a chamber 10 communicating at its 
lower end with a central passage 11 extend- . ing longitudinally through the body. The 
body is threaded internally at its upper end 
to receive the end of a drill pipe P by 
means of which the body can be lowered 
into a well casing W to the point at which 
it is desired to grip the casing. The body 
is reduced in diameter as shown at 12 and 
is formed with a series of concentric cams 
13 of frustro-conical form arranged in end 
to end relation with the larger end of the 
cams downmost and confronting the smaller 
end of the adjacent cam. 
Gripping elements designated generally 

at G in the present instance of elongated 
form and arcuate cross-section are arranged 
in surrounding relation to the cams i3 and 
are maintained in definite spaced relation 
by means of guide ribs 14 extending length 
wise of the body at circumferentially spaced 
intervals. It will be noted that four grip 
ping elements have been illustrated but it 
will be understood that a greater or less 
number can be used depending on the size 
of the device. The gripping elements are 
formed on their inner peripheral portions 
with a series of cam surfaces 15 correspond 
ing in contour and number with the cams 
13 while their outer peripheral portions are 
formed with a multiplicity of transversely 
extending teeth 16. 
The gripping elements are normally 

urged upwardly on the body B by means 
of a coil spring 17 interposed between a 
collar 18 slidably mounted on the reduced 
extension 19 of the body and a second col 
lar 20 threaded on the lower end of the ex 
tension and locked, against movement by 
means of a nut 21 which in turn is posi 
tively maintained in definite position by a 
headed pin 22, extending through register 
ing openings in the extension 19 and nut 21. 
The lower ends of the gripping elements 
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are loosely received in a pocket 23 formed . 
in the collar 18 and engage the conical 
bottom 24 of the pocket. e upper ends 
of the elements are beveled to provide cam 



2 

surfaces 25 and are received in the corre 
spondingly tapered bore 26 of a sleeve 27 
threaded on the body, the cam surfaces 25. 
and bore 26 cooperating to move the upper 

5 ends of the elements inwardly to the inac 
tive or contracted position shown in Figure 
1 as they are urged upwardly by the Spring 
17. By virtue of the conical bottom 24 the 
lower ends of the elements are simultane 

10 ously urged inwardly so that the elements 
will snugly engage the cams 13 to permit 
insertion into the casing W. w 
The elements are adapted to gravitate to 

the active or expanded position shown in 
15 Figure 2 in engagement with the inner wall 

of the casing upon the pumping of mud fluid 
into the drill pipe P. To this end a piston 
K is mounted in the chamber 10 and is 
provided with a packing sleeve 28 adapted 

29 to be compressed by a nut 29 into fluid seal 
ing engagement with the wall of the cham 
ber. Projecting from the lower end of the 
piston is a rod 30 extending into the passage 
11 with its lower end engaging a rectangular 

25 shaped key 31 extending transversely of the 
body through diametrically opposed slots 32 
formed in the extension 19. The ends of 
the key project into diametrically opposed 
openings in the collar 18 and the key is 

30 maintained against longitudinal displace 
ment by means of pins 33 extending through 
the key into grooves 34 formed in the collar. 
It will thus be clear that any movement of 
the piston downwardly will cause a corre 

35 sponding downward movement to be trans 
mitted to the collar 18 through the medium 
of the rod 30 and key 31 to thus compress 
the spring 17 and leave the gripping elle 
ments free to gravitate and be simultaneous 
ly moved outwardly to the expanded posi 
tion shown in Figure 2 by the cams 13. As 
clearly shown in this figure the downward 
movement of the collar 18 is limited by the 
abutting of tubular extensions 35 and 36 
formed on the confronting sides of the col 
lars 18 and 20 respectively. 
To permit free circulation of the mud 

fluid through the body during lowering or 
raising of the gripping device into or out 
of the hole, the piston K is provided with a 
valve 37 having a depending stem 38 and 
normally urged upwardly to the open posi 
tion shown in Figure 1 by a coil spring 39 
received in a pocket 40 formed in the piston, 

55 which pocket communicates through ports 
41 with the chamber 10 below the piston. 
It will thus be seen that the fluid will be 
free to circulate through the piston K, cham 
ber 10 and thence through the passage 11 

40 

60 into the casing. Other ports 42 are formed 
in the body to provide additional vents, 
while ducts 43 lead from the lower end of 
the chamber 10 to the interior of the sleeve 
27 and ports 44 extend through the body 
B adjacent the lower ends of the gripping 
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elements to permit fluid to work between the 
elements and cams 13 and thus flush 
out any accumulation of sand or other for 
eign substance. . .? 
The operation of the device is as follows: 
The device is secured to the drill pipe P 

and lowered into the casing W to the point 
at which it is desired to grip the latter, the 
gripping elements, piston, and valve 37 oc 
cupying the positions shown in Figure 1, 
which is termed in the art the set position 
of the spear. The valve springs 39 is of 
sufficient strength to maintain the valve 37 
in its open position against the normal cir 
culation pressure of the mud fluid so as to 80 

70 

permit the fluid to be circulated in the same 
manner as when employed in drilling opera 
tions. When desiring to release the spear 
the pressure of the fluid is increased, thus 
overcoming the tension of the spring 39 and 
closing the valve. The fluid now acts upon 
and moves the piston K downwardly, and 
through the medium of the rod 30 and key 
31 the collar 18 is moved correspondingly 
downward to thereby compress the spring 
17, thus permitting the gripping elements G. 
to gravitate and expand into engagement 
with the casing W as is clearly shown in 
Figure 2. With the spear released the drill 
pipe P is now elevated by the usual elevat-95 
ing mechanism (not shown) thus causing 
the cams 13 to further expand the gripping 
elements until the teeth 16 thereof have 
biting engagement with the casing to thus 
grip and exert an upward pull upon the 
latter. The pressure upon the fluid may 
now be cut off as the upward pull upon the 
casing is sufficient to maintain the gripping 
elements in gripping engagement with the 
casing. By continuing the upward pull 
upon the casing and rotating the drill pipe 
in one direction or the other by the usual 
mechanism (not shown) casing sections may 
be screwed together or unscrewed as de 
sired. It will be noted in this connection 
that the ribs 14 function to prevent rota 
tion of the elements on the body B during 
rotation of the latter by the drill pipe so 
that the rotative movement of the body will 
betransmitted through the elements to the 
CaSlQg. a 

To reset the spear the upward pull on the 
pipe P is first discontinued, then the pipe is 
lowered slightly to free the gripping ele 
ments from the cans 13 after which the 
Spring 17, due to the previous cutting off 
of the pressure on the mud fluid, functions 
to return the elements and piston to the posi 
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tion shown in Figure 1. 
2 5 From the foregoing operation it will be l 

clear that the spear can be released and re 
set from the top of the well as often as de 
sired without removing the spear from the 
hole. It will also be noted that due to the 
relatively large gripping Surface of the ele- º 
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ments G, the expansion pressure exerted on 
the casing is distributed over a large area 
so that the liability of bursting the casing 

... O 

20 

during “iarring' operations is material 
lesen?d - 0SSeeO. 
Although I have herein shown and de 

scribed only one form of casing spear em. 
bodying my invention, it is to be understood 
that various changes and modifications may 
be made herein without departing from the 
spirit of the invention, and the spirit and 
scope of the appended claims. 
I claim as my invention: 
1. In combination, a drill pipe and a cas 

ing spear secured to the pipe and having 
movable gripping elements, means for nor 
mally urging the gripping elements to a col 
lapsed position for insertion into a well cas 
ing, and means operable upon the pumping 
of mud fluid into the pipe for actuating 
the first means to render the elements free to 
gravitate to an expanded position for en 
gagement with the casing in such manner 
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that upon upward movement of the pipe, the 
elements will grip and exert an upward pull 
On the casing. w 

2. A casing, spear comprising a body 
adapted to be connected to a drill pipe for 
insertion into a well casing, gripping ele 
ments movable on the body, means for nor 
mally urging the elements upwardly on the 
body to occupy a collapsed position, and 
means responsive to the action of mud fluid 
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pumped into the drill pipe for rendering 
the first means inactive, to thereby permit 
the elements to gravitate to an expanded po 
sition in engagement with the inner wall of 
the casing, whereby upon upward movement 
of the pipe, the elements will grip and exert 
an upward pull on the casing. 

8. A casing spear comprising a tubular 
body adapted to be connected to a drill pipe 
for insertion into a well casing, gripping elle 
ments on the body, co-acting means on the 
body and elements operable upon movement 
of the latter in one direction to cause the 
elements to be expanded, a sleeve on the 
body having a cam surface internally there 
of and receiving one end portion of said ele 
ments SO as to cause the latter to be col 
lapsed upon movement of said elements in 
the other direction, a collar fixed to the 
body, a second collar slidable on the body 
and receiving the other end portion of said 
elements, a coil spring interposed between 
the collars and normally urging said ele 
ments to collapsed position, the body having . 
a transverse slot, a key in the slot and opera 
tively connected to the slidable collar, and 
a piston in the body having a rod engaging 
said key for actuating the slidable collar. 

4. A casing Spear as embodied in claim 
3 wherein said piston is provided with a 
valve normally urged to open position, and 

3 

ports are provided in the piston and body 
for the purpose described. 

5. A casing spear comprising a body 
adapted to be connected to a drill pipe for 
insertion into a well casing, gripping ele 
ments movable vertically on the body, means 
operable upon upward movement of the ele 
ments for causing the latter to move to a 
collapsed position, means operable upon 
downward movement of the elements for 
causing the latter to be expanded into en 
gagement with the inner wall of the casing, 
means for normally urging the elements to 
collapsed position, means responsive to the 
action of mud fluid pumped into the drill 
pipe for rendering the last means inactive, 
to thereby permit the elements to move to 
expanded position, and a valve in the last 
means normally urged to open position, so as 
to permit mud fluid at a predetermined pres 
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sure to pass through the body, a valve being 
movable to closed position under the action 
of mud fluid above the predetermined pres 
sure so as to allow the last means to respond 
to the action of the fluid. 

6. A casing spear comprising a body 
adapted to be connected to a drill pipe for 

90 

insertion into a well casing, gripping ele 
ments movable on the body, means respon 
sive to fluid pressure in the drill pipe for 
controliing movement of the gripping ele 
ments to one position, and means normally 
operating to allow fluid at a predetermined 
pressure in the drill pipe to discharge from 
the body without acting on the first means, 
and operable under the action of the fluid 
when at a pressure in excess of the prede 
termined pressure, to prevent the discharge 
of the fluid from the body so that the fluid 
will act upon the first means. 

7. A casing spear comprising a body 
adapted to be connected to a drill pipe for 
insertion into a well casing, gripping ele 
ments movable on the body, means respon 
sive to fluid pressure in the drill pipe for 
controlling movement of the gripping ele 
ments to one position, the body having an 
outlet, and a valve controlling the outlet, 
normally urged to an open position to allow 
fluid at a predetermined pressure in the drill 
pipe to discharge from the body through 
said outlet without acting on the first means, 
the valve being movable to close the outlet 
under the action of the fluid when at a pres 
Sure in excess of the predetermined pressure 
so that the fluid will act upon the first 
88S. 

8. A casing spear comprising a body 
adapted to be connected to a drill pipe for 
insertion into a well casing, gripping ele 
ments movable on the body, means includ 
ing a piston in the body responsive to fluid 
pressure in the drill pipe for controlling 
movement of the elements to one position, 
the piston and body having communicating 
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outlets, and a valve in the piston control 
ling the outlet therein and normally urged 
to an open position to allow fluid at a pre 
determined pressure in the drill pipe to dis 
charge from the body through said outlets 
without acting, upon the piston, the valve. 
being movable to close said outlet in the pis 
ton, under the action of the fluid when at 
a pressure in excess of the predetermined 
pressure so that the fluid will act upon the 
piston. M 

9. A casing spear adapted to be secured 
to a drill pipe and having movable grip 
ping elements, means normally acting to 
maintain the gripping elements in a col 
lapsed position for insertion into a well cas 
ing, and means operable in response to the 
pumping of mud fluid into the drill pipe 
for rendering the first means ineffective and 
thereby allow the gripping elements to 
gravitate to an expanded position for en 
gagement with the well casing in such man 
ner that upon upward movement of the pipe 
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the elements will grip and exert an upward 
pull upon the pipe. 

10. A casing spear adapted to be secured 
to a drill pipe for insertion into a well cas 
ing and having movable gripping elements, 
fluid pressure responsive means for actuat 
ing the gripping elements, and means by 
which fluid at a predetermined pressure 
will be rendered ineffective to act upon the 
first means, yet incapable of preventing 
fluid at a pressure in excess of the predeter 
mined pressure from acting on the first 
means so that fluid at the excess pressure 
Will be free to act upon the first means and 
actuate the gripping elements. 

EDWARD D. POWER. 


