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UNITED STATES PATENT office 
2,50s,285 

WELL TOO, 

Herbert C. oils and Herbert C. oils, Jr., Dallas, 
Tex.; Herbert C. Otis, Jr., assignor to Berbert 
C, Otis 

Application April 28, 1945, Seriat No. 590,832 
(86?294 ,Cl) 11. Claims, 

This invention relates to new and useful ims 
provements in well tools, 
One object of the invention is to provide an 

improved well tool which may be run into a Well 
on a flexible line, such as a steel measuring line, 
and which is arranged to releasably engage a 
well device, whereby said tool may be utilized to 
run the well device into the well bore or to re 
move the same therefrom. 
, An important object of the invention is to pro 
vide an improved running tool having supporting 
means freely engageable with a well device for 
running such device into or out of the well, said 
supporting means being positively held in engaged 
position when engaging the well device, whereby 
possibility of disengagement of the tool from the 
well device during the running operation is re 
duced. ... 
Another object of the invention is to provide 

an improved running tool wherein the supporting 
means is positively held in its engaged position, 
and wherein said supporting means is adapted to 
be moved to disengaged position upon movement 
of actuating means relative to said supporting 
means, said actuating means being normally re 
leasably restrained from such movement. 

It is a particular object of the invention to pro 
vide an improved tool for running into or out of 
a well conductor a well device having a mandrel 
and a gripping mechanism movable on said man 
drel, said improved tool being adapted to engage 
the mandrel of the well device whereby force may 
be applied to said mandrel to release the gripping 
mchanism from gripping position, said tool also 
being adapted to engage and support the gripping 
mechanism to permit removal of the well device 
from the well conductor. 
A further object of the invention is to provide 

an improved running tool of the character de 
scribed, wherein the actuating means which 
moves the supporting element to disengaged posi 
tion is automatically actuated upon release of 
the restraining means. 
A still further object of the invention is to pro 

vide an improved running tool, of the character 
desrribed, wherein the supporting means are nor 
mally urged toward engaging position, and where 
in the means urging such supporting means to 
engaging position is rendered inoperative when 
the actuating means is moved to cause movemen. 
of the supporting means to disengaged position. 
Yet another object of the invention is to pro 

vide a running tool of the character described 
wherein the means normally urging the dogs to 
ward engaging position is adjustable. 
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Still another object of the invention is to pro 

vide in such a running tool means for causing 
positive motion of the supporting means to dis 
engaged position when the actuating means is 
moved to cause disengagement of such supporting 
means. . 

Still another object of the invention is to pro 
vide an improved running tool of the character 
described, wherein the supporting element is it 
self supported, whereby the weight of the well 
device over which the running tool is engaged is 
not carried solely by the supporting element. 
A still further object of the invention is to pro 

vide an improved running tool wherein the re 
straining means includes a frangible element 
which is fully enclosed within the tool, whereby. 
when said element is fractured the pieces thereof 
can not fall into the bore of the well around the 
well device to interfere with the running thereof; 
said frangible element being adapted to fracture 
under a predetermined strain to release the tool 
from the well device, 

Additional objects and advantages of the in 
vention will be apparent from a reading of the 
following description of devices constructed in 
accordance with the invention, and reference to 
the accompanying drawings thereof, wherein: 

Figure 1 is an elevation of a running tool, con 
structed in accordance with the invention, and 
showing the same being run into a well, 

Figure 2 is an enlarged, transverse vertical sec 
tional view of the tool in its running position, 

Figures 3 through 7 are horizontal cross-sec 
tional views taken on the lines 8-3, 4-, 5-5, 
6-6, 7-7 respectively of Figure 2, 

Figure 8 is an enlarged, transverse vertical sec 
tional view of the tool showing the same being 
engaged over the upper end of a well device, 

Figure 9 is a view similar to Figure 8, showing 
the running tool engaged with the well device, 

Figure 10 is a similar view, showing the sup 
porting elements in disengaged or released posi 
tion, 

Figure 11 is a view partly in elevation and partly 
in section of a modified form of the running tool, 
showing the supporting elements in engaging po 
sition, 

Figure 12 is a similar view showing the sup 
porting elements of the modified form in dis 
engaged or released position, and 

Figures 13 and 14 are horizontal cross-sectional 
views taken on the lines 3-13 and 4-4 re 
spectively of Figure 11. 

In the drawings, the numeral to designates an 
elongate solid body or core which is substantially 





the other dog may nevertheless function to en 
gage and support the well device. 
Any suitable well device may be lowered or 

removed by means of the tool herein described, 
and the type shown includes a mandrel 2 having 
a slip assembly 53 slidably mounted thereon. The 
slip assembly includes a slip carrier 4 which is 
in the form of a sleeve slidable on the mandrel. 
The flange, 50 is formed integral with the upper 
end of the slip carrier, whereby when the dogs 
are engaged with said flange the well device may 
be suspended from the dogs. Slips are move 
ably connected to and depend from the carrier, 
and are therefore movable to retracted position 
by the engagement of the dogs with the slip 
carrier. * 
When removing the well device from the well 

tubing, as shown in Figures 8 through 10, the 
sleeve and dogs of the tool are lowered over the 
upper end of the well device A, the bevel 25 on 
the inner lower ends of the dogs engaging the 
upper end of the flange 50 on the slip carrier and 
moving the dogs upwardly within the slots 6 to 
permit the hook elements 9 to move outwardly 
and down past said flange, as illustrated in Figure 
8. It will be noted that, when the hook elements 
have moved below the flange 50, the lower end of 
the core of the tool will engage the mandrel 52 
before the lower end of the sleeve engages the 
enlarged flange 43a of the slip carrier. Thus, 
the mandrel may be driven downwardly to re 
lease the slips 55 connected to the slip carrier 
by downward blows imparted to the mandrel 
through the core O. When the slips have been 
released, the hooks 9 on the dogs will engage 
under the flange 50, as shown in Figure 9, to 
permit lifting the slip carrier, slips and mandrel 
upwardly within the well tubing. In this posi 
tion, the beveled lower ends 23 of the dogs en 
gage and ride downwardly and inwardly on the 
inclined surfaces 24 at the lower ends of the 
slots 6 in the sleeve. Thus, positive engage 
ment of the hooks 9 with the well device is 
assured. 

It may sometimes occur that the well device A 
becomes stuck in the well tubing for some reason, 
whereby the slips 55 may not be retracted in the 
manner just described. In such event, the pulling 
tool may be released from its engagement with 
the slip carrier by jarring upwardly with the 
running mechanism to fracture the pin 40. When 
the pin has beensheared, the spring 35 will im 
mediately move the sleeve 4 downwardly with 
relation to the core O. This downward motion 
of the sleeve causes the upper ends of the slots 
6 to engage the shoulders 20 on the dogs and 
move said dogs downwardly with respect to the 
core, whereby the tapered surfaces 22 on the 
inner side of the dogs are engaged by the in 
clined section 3 of the core, as shown in Figure 
10, to swing the lower ends of such dogs out 
wardly from engagement with the flange 50 of the 
well device. In such position the hooks 9 on 
the dogs do not project into the bore of the sleeve 
f4 and the entiretool may be withdrawn from the 
Well. 
From the foregoing it will be seen that a well 

tool has been provided which has dogs or sup 
porting elements thereon which are individually 
movable through a limited distancelongitudinally 
within slots 6 formed in the sleeve 4, and which 
are normally urged inwardly toward engaging 
position by the inclined surfaces. 24 at the lower 
end of the slots and the inclined bevel 23 on the 
lower ends of the dogs. These inclined surfaces 
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tend to hold the hooks on the lower ends of 
the dogs in tight engagement with the retrieving 
connection, such as the fange 50, on the well 
device which is to be engaged by the tool. Any 
upward pull imparted to the sleeve will tend to 
move the hooks further inward to increase their 
gripping action on the flange and assure that 
engagement with such flange is maintained. 
Furtiermore, the portion of the sleeve 4 below 
the inclined surfaces 24 provides additional sup 
port for the dogs 8, so that the entire weight 
of the well device is not carried by the dogs alone 
but by both the dogs and sleeve. 

It will also be seen that the hooks are quickly 
and automatically moved to disengaged position 
when the shear pin 40 is fractured and the sleeve 
is moved downwardly with relation to the core 
O by the spring 35. 
A modified form of the tool is illustrated in 

Figures 11 through 14. This form is provided 
with means for normally urging the dogs down 
wardly within the slots in the sleeve to assure 
their engagement under the flange 50 on the 
well device. It is also provided with means for 
positively retaining the dogs within the sleeve. 
The sleeve 64 of this modified form is some 

what longer than the sleeve of the previous form, 
and openings or windows 65 are formed in the 
sleeve above the slots 66 in said sleeve. Dogs 
68, similar to the dogs of the previous form 
but having outwardly extending lugs 68a at their 
upper ends, are disposed within the slots 66 in 
the sleeve. The lugs 68a extend outwardly 
through the openings 65 in the sleeve, 
A helical coiled spring 70 is positioned within 

the annular space between the enlarged bore 62 
of the sleeve and the core 60 and is confined 
between the upper end of the dogs 68 and a trans 
versely extending pin 7 mounted in said core. 
and movable therewith in the enlarged bore 62 
of the sleeve. 
With the tool in the position shown in Figure 

11, the pin compresses the spring 70 and said 
spring urges the dogs 68 downwardly with respect 
to the slot 66 in the sleeve, thus causing the lower 
ends of the dogs to be moved inwardly on the 
inclined surface 24 at the lower end of said slot. 
The core 60 of this modified form is also some 

what longer than that of the previous form. 
Other parts of the tool are the same as in the 
previously described form and bear the same 
numerals. 
When the shear pin 40 has been sheared to 

permit the spring 35 to move the sleeve 64 down 
wardly with relation to the core 60, it will be 
Seen that the downward motion of the sleeve 
causes the upper ends of the slots 66 to engage 
the shoulders 20 on the dogs and move said dogs 
downwardly with respect to the core, whereby 
the tapered surfaces 22 on the inner side of the 
dogs are engaged by the inclined section 3 of 
the core, as shown in Figure 12, to swing the 
lower end of such dogs outwardly from engaging 
position. 

It will further be noted that such downward 
motion of the sleeve 64, and downward motion 
of the dogs 68 with respect to the core 60, releases 
the compression which has been put into the 
spring 70 by the pin 7 f, and thus said dogs may 
move upwardly with little or no opposing force 
being applied thereagainst by the spring 70. As 
a result, the spring 70 does not materially oppose 
the action of the spring 35 which urges the sleeve 
64 downwardly to bring about movement of the 

Si dogs to non-engaging position. 
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The lugs B8a on the upper ends of the arms 
of the dogs, extending outwardly through the 
windows 65 in the sleeve, positively prevent lon 
gitudinal displacement of the dogs from their 
position within the slots 60 of the sleeve. 
From the foregoing, it will be seen that a run 

ning and pulling tool for well devices has been 
provided which has dogs or supporting elements 
mounted thereon and normally urged dinwardly 
toward engaging position for engaging a well de 
vice to be removed from or lowered into a well 
tubing. In this modified form, the dogs are re 
siliently urged toward their engaging position by 
the spring 70. Thus, the spring provides for 
positively urging the dogs to gripping position 
should such motion be retarded by the presence 
of sand or other extraneous matter, and is fre 
quently necessary under such conditions. Fur 
ther, the spring 70 is clearly rendered substan 
tially ineffective upon downward motion of the 
sleeve 64 and dogs 68 with relation to the core 
60, when the pin 40 is sheared to permit the dogs 
to be moved to non-engaging position. Other 
wise, the operation of this form is the same as 
that of the form previously described. 
The foregoing description of the invention is 

explanatory only, and changes in details of the 
constructions illustrated may be made by those 
skilled in the art, within the scope of the ap 
pended claims, without departing from the spirit 
of the invention. 
What we claim and desire to secure by Letters 

Patent is: 
1. A well tool including, an elongate core, a 

sleeve movable. On Said core and having an in 
clined surface thereon, Supporting means car 
ried by said sleeve and movable longitudinally 
and laterally with relation thereto, resilient 
means on said core normally urging said sup 
porting means into engagement with the inclined 
surface on the sleeve for moving said supporting 
means into supporting position, and means on 
the core and sleeve for engaging the supporting 
means and moving said means to releasing posi 
tion. - 

2. A well tool including, a body, Supporting 
means movable with relation to said body, a sleeve 
movable on said body and having an inclined 
surface thereon, an abutment carried by the body, 
resilient means on said body confined between 
the abutment and Supporting means for normally 
urging said supporting means into engagement 
with said inclined surface for moving said sup 
porting means into supporting position, means 
on the body and sleeve for engaging the sup 
porting means and moving said supporting means 
to releasing position upon movement of the body 
relative to the sleeve, such movement of the body 
relative to the sleeve also moving the abutment 
relative to the resilient means and supporting 
means to render said resilient means substan 
tially inoperative when the supporting means is 
moved to releasing position. 

3. A well tool for retrieving well devices having 
a mandrel and a gripping mechanism movable 
on the mandrel which includes, a body, support 
ing means movable with relation to the body, a 
sleeve movable on said body and having an in 
clined surface thereon, means normally urging 
said supporting means into engagement with the 
inclined surface for moving Said supporting 
means into supporting position with respect to 
the gripping mechanism of the well device, and 
a downwardly facing Surface on the lower end 
of the body for engaging the mandrel of the 
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well device for applying downward force thereto, 
4. A well tool for retrieving well devices having 

a mandrel and a gripping mechanism movable 
On the mandrel which includes, an elongate core, 
a sleeve movable on said core and having an in 
clined surface thereon, supporting means loosely 
confined between said core and seeve and mov 
able longitudinally and laterally with relation 
thereto, resilient means on said core normally 
urging said supporting means into engagement 
with the inclined surface on the sleeve for mov- . 
ing said supporting means into supporting posi 
tion with respect to the gripping mechanism of 
the well device, and a downwardly facing surface 
at the lower end of the core for engaging the 
mandrel of the well device for applying a down 
ward force thereto to release the gripping mech 
anism. 

5. A well tool for retrieving well devices hav 
ing a mandrel and a gripping mechanism movable 
on the mandrel which includes, an elongate core, 
a sleeve movable on said core and having an in 
clined surface thereon, supporting means loosely 
confined between said core and sleeve and mov 
able longitudinally and laterally with relation 
thereto, resilient means on said core normally 
urging said supporting means into engagement 
with the inclined surface on the sleeve for mov 
ing said supporting means into supporting posi 
tion with respect to the gripping mechanism of 
the well device, a downwardly facing surface on 
the lower end of the core for engaging the man 
drel of the well device for applying a downward 
force thereto to release the gripping mechanism, 
and cooperating surfaces on the core and sleeve 
for engaging the supporting means and moving 
Said supporting means to releasing position upon 
movement of said sleeve relative to the core, 
whereby the well tool may be disengaged from 
the well device sought to be retrieved. 

6. A well tool including, a body, a sleeve mov 
able on said body and having a depending skirt 
adapted to be placed over a well device, said sleeve 
having spaced longitudinal slots each terminat 
ing short of the bottom of the skirt and having 
an inclined surface at its lower end, supporting 
elements one disposed and movable in each of 
said slots and loosely confined between the body 
and sleeve so as to be each independently mov. 
able longitudinally and laterally with respect 
thereto and toward and from the inclined sur 
face, engagement of said supporting elements 
with said surfaces normally urging said elements 
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to engaging and supporting position, actuating 
means on the body for positively moving said 
supporting elements from supporting to non 
Supporting position, and releasable means for 
???mºsaid actuating means in inoperative posi ion. 

7. A well tool including, a body, an elongate 
sleeve movable on and extending below said body, 
Supporting dogs carried by said sleeve and loosely 
confined between said sleeve and body so as to 
be each independently movable longitudinally 
and laterally with relation thereto, said dogs ex 
tending below the lower end of the body and 
having inwardly directed hooks at their lower 
ends, means on said sleeve for engaging the 
lower ends of said dogs and moving them into 
supporting position upon upward movement of 
Said sleeve relative to the dogs, a wedge surface 
on the lower end of the body for engaging the 
dogs intermediate their ends and swinging the 
lower ends of said dogs outwardly to releasing 
position upon upward movement of said body 
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with respect to said sleeve, and a releasable con 
nection between said body and sleeve normally 
preventing such movement of the body with 
respect to the sleeve. ??? 

8. A well tool including, an elongate core, an 
elongate sleeve movable on said core and hav 
ing a depending skirt, said sleeve having spaced 
longitudinally extending slots formed therein 
with an inclined surface at the lower end of each 
slot, supporting elements carried by the sleeve 
and each loosely confined at its upper end be 
tween said sleeve and core and having its lower 
end extending downwardly in one of the slots 
and movable longitudinally and laterally with 
relation to said core and sleeve, resilient means 
on the core within the sleeve engaging and nor 
mally urging said supporting elements longitu 
dinally downwardly into engagement with the 
inclined surface at the lower end of the Slots 
for moving the lower ends of said supporting 
elements into supporting position within the skirt, 
wedge means at the lower end of the core for 
engaging the supporting elements intermediate 
their ends to swing the lower ends of the Sup 
porting elements outwardly to releasing position 
on upward movement of the core with relation 
to the sleeve, and releasable means connecting 
the sleeve and core and normally restraining the 
core against movement relative to the sleeve. 

9. A well tool including, an elongate core hav 
ing an enlargement at its lower end, an elongate 
sleeve movable on the core and having a depend 
ing skirt, said sleeve having a plurality of spaced 
longitudinally extending elongate slots formed 
therein. With an inclined surface at the lower 
end of said slots, elongate supporting dogs car 
ried by the sleeve and each loosely confined at 
its upper end between said core and sleeve with 
its lower end extending downwardly in One of 
the slots and movable independently of the other 
dogs longitudinally and laterally with relation 
to said core and sleeve, a helical colled spring 
carried by the core within the sleeve and confined 
between the upper ends of the dogs and an abut 
ment carried by said core, said spring normally 
urging the dogs longitudinally downward into 
engagement with the inclined surface at the lower 
end of the slots for moving the lower ends of 
said dogs into supporting position in the sleeve, 
the enlargement at the lower end of the core 
being arranged to engage the dogs intermediate 
their ends upon upward movement of the core 
relative to the sleeve for causing the lower ends 
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of the dogs to be swung outwardly to releas 
ing position, resilient means on the core for 
Causing relative movement of the core and sleeve, 
and a releasable connection between said core 
and sleeve for normally preventing such moves 
ment of the core and sleeve. 

10. A well tool including, an elongate core 
member, a sleeve movable on and extending below 
the lower end of said core member, said sleeve 
having spaced longitudinally extending elongate 
slots formed therein, supporting elements each 
carried by said sleeve with its upper end loosely 
confined between the core and sleeve and having 
its lower portion extending downwardly in one 
of said slots, said supporting elements each being 
normally independently movable longitudinally 
and laterally with respect to said core and asleeve, 70 

10 
a releasable connection between the core mem 
ber and the sleeve for transmitting a lifting force 
from the core to the sleeve, wedge means on the 
sieeve at the lower end of the slots arranged to 
engage and move the lower ends of the support 
ing elements into supporting position with respect 
to an object to be lifted in a well bore in response 
to upward movement of said core with relation 
to the supporting elements, said core being mov 
able upwardly with relation to the sleeve upon 
release of the releasable connection and having 
a flared section at its lower end arranged to 
engage the supporting elements intermediate 
their ends to move said supporting elements to 
releasing position, and means for causing such 
relative movement of the core and sleeve. 

11. A well tool including, an elongate core hav 
ing an enlargement at its lower end, an elongate 
sleeve movable on the core and having a depend 
ing skirt adapted to be placed over a well device, 
said sleeve having a plurality of spaced lon 
gitudinally extending elongate slots formed there 
in each terminating short of the bottom of the 
skirt and having an inclined Surface at its lower 
end, elongate supporting dogs carried by said 
sleeve and each loosely confined at its upper end 
between said core and sleeve with its lower end 
extending downwardly in one of the slots and 
movable independently of the other dogs lon 
gitudinally and laterally with relation to said 
core and sleeve and toward and from the in 
clined surface at the lower end of the slot, a 
helical colled spring carried by the core within 
the sleeve and confined between the upper ends 
of the dogs and an abutment carried by said core, 
said spring normally urging the dogs longitu 
dinally downward into engagement with the in 
clined surface at the lower end of the slots for 
moving the lower ends of said dogs into support 
ing position in the sleeve, the enlargement at 
the lower end of the core being arranged to en 
gage the dogs intermediate their ends upon up 
ward movement of the core relative to the sleeve 
for causing the lower ends of the dogs to be 
Swung outwardly to releasing position, such up 
ward movement of the core also moving the 
abutment on the core upwardly with respect to 
the dogs and the Spring to Substantially release 
the compression of said spring to render said 
spring substantially inoperative to urge the dogs 
downwardly, and a releasable connection be 
tween the core and sleeve for normally prevent 
ing such movement of the core and sleeve. 

HERBERTC. OTRS. 
HERBERT C. OTES, Jr. 
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