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This invention relates to new end useful improvements 
in well packers. 
One object of this invention is to provide an in 

proved well packer apparatus which is adapted to be 
set within a well pipe and which is provided with an 
auxiliary anchoring means for preventing upward dis 
placement of the packer from its set position by ex 
cessive pressure which may develop below said apparatus. 
An important object of this invention is to provide 

a well packer having an auxiliary anchoring means asso 
ciated therewith for locking the packer against upward 
movement within the well pipe after said packer has 
been moved into set position, said auxiliary anchoring 
means being operable by the pressure below the packer, 
whereby the presence of pressure below the packer which 
might otherwise be sufficient to displace the packer up 
wardly is utilized to urge the auxiliary anchoring means 
into firm locking position to prevent such upward dis 
placement of the packer. 
Another cbject of this invention is to provide an in 

proved well packer wherein the packing means is dis 
posed between two sets of slips, one of the sets of slips 
being adapted to be set in a well pipe by longitudinal 
movement of the tubular support therefor, and the other 
set of slips serving as an auxiliary pipe gripping means 
when there exists a pressure differential across the pack 
ing means after the packing means has been expanded 
to its sealing position with the well pipe, whereby said 
auxiliary slips prevent the premature release of the pack 
ing means and the first set of slips. 
A particular object of this invention is to provide an 

improved well packer wherein the maindrel or support 
thereof is provided with a projection which co-acts with 
the slip carrier to move said carrier to a predetermined 
point in a well pipe after which setting of the slips may 
be accomplished; said projection being capable of func 
tioning as a jarring means to effect release of the slips 
and the packing element when it is desired to move the 
packer from its set position within the well pipe. 
A still further object is to provide a well packer ap 

paratus which is adapted to be set within the well pipe 
in the usual manner with gripping slips holding the ap 
paratus against downward movement, said apparatus hav 
ing auxiliary anchoring means at its upper end together 
with a passage establishing communication between the 
anchoring means and the area below the apparatus when 
the apparatus is in its set position, whereby pressure 
from below said apparatus will move the auxiliary anchor 
ing means into gripping position to lock the apparatus 
against upward displacement from its set position. 
The construction designed to carry out the invention 

will be hereinafter described together with other features 
thereof. 
The invention will be more readily understood from 

a reading of the following specification and by reference 
to the accompanying drawings forming a part thereof, 
wherein an example of the invention is shown, and 
wherein: 

0 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

2 
Figure 1 is a longitudinal sectional view of the well 

packer of this invention, illustrating the relationship of 
the parts thereof as the well packer is inserted in a 
well pipe, 

Figure 2 is a partial longitudinal sectional view of the 
well packer of this invention, illustrating the relation 
ship of the parts thereof during the release of the re 
leasable connecting means between the friction spring 
member and the tubular support, 

Figure 3 is a longitudinal sectional view of the well 
packer of this invention, illustrating the relationship of 
the parts when the slips and the packing element are in 
their set position in the well pipe, 

Figure 4 is a longitudinal sectional view of the well 
packer of this invention, illustrating the relationship of 
the parts thereof when the threaded spear coupling has 
been disengaged and the slips and packing element have 
been retracted, 

Figures 5 and 5A are longitudinal views, partly in sec 
tion and partly in elevation, which together illustrate the 
details of the improved well packer of this invention, 

Figure 6 is a horizontal sectional view taken on line 
6-6 of Figure 5 and illustrating the details of the 
threaded spear type coupling, 

Figure 7 is a horizontal sectional view taken on line 
7-7 of Figure 5 and illustrates particularly the auxiliary 
slips or anchoring means of this invention, 

Figure 8 is a horizontal sectional view taken on line 
8-3 of Figure 5 and illustrating particularly the flow 
passage for the fluid in the well which serves to actuate 
the auxiliary slips when there is a differential of pressure 
above and below the packing element. 

In the drawings, the letter A designates generally the 
improved well packer of this invention. The improved 
well packer A is adapted to be inserted within a weii 
pipe P. The well packer A includes a tubular support 
10 which is located in a pipe string and is adapted to be 
lowered by such pipe string or conductor i into the well 
pipe P. The tubular support () is connected to the pipe 
string 11 by conventional tool joints or couplings 2 and 
has connection with a sleeve support 14 through a re 
leasable spear coupling 15. The sleeve support 4 is 
shown as composed of the parts i4a, 14b and 4c, al 
though it will be appreciated that these parts may be 
integral if desired. Mounted in the sleeve support 4 is 
an auxiliary anchoring means or slips 6, the details of 
which will be described hereinafter. Mounted below the 
slips 6 is a packing means or element 7 with which is 
associated a slip expander 18. 
The sleeve support 14 with its associated parts, name 

ly, the auxiliary slips 16, the packing element i7, and the 
slip expander 8, are longitudinally or axially movable 
with respect to the tubular support it) but they are 
normally held in fixed relationship to the tubular support 
{2 by the spear coupling 5. Below the sleeve support 
4 and its associated parts there is located the main 
anchoring means or slips 19 which are carried by friction 
spring means 20. The friction spring means 29 and the 
slips 19 are floating, that is, they are movable axially or 
longitudinally with respect to the tubular support 3. 
The slip expanders i8 and the slips 19 are prevented 

from telescoping during the insertion of the well packer 
A into the well pipe P by reason of a projection or collar 
21 on the tubular support 10. This projection or collar 
21 has its lower edge abutting with resilient fingers 22 
connected to the resilient spring means 20. Such collar 
21 and resilient fingers 22 together serve as a connecting 
means between the friction spring means 20 and the tu 
bular support iO of the well packer A into the pipe P. 
Mounted on the tubular support it below the collar 2 
is a sleeve 23 which serves as a releasing means for the 
connection between the collar 21 and the resilient fingers 



2,765,858 
3 

22. The details of the construction and operation there 
of will be described hereinafter. 
The details of the well packer of this invention are 

shown particularly in Figures 5-8, Figures 5 and 5A 
showing the detailed construction of substantially the 
complete well packer. In Figure 5 it can be seen that 
the tubular support 10 is threaded at 10a to the tool joint 
section 2 which has threads 15a thereon. These threads 
i5a engage with the threads 15b on semicircular seg 
ments 5c and 5d surrounding section 12 and within 
sleeve support 4 to form the threaded spear ccupling 15. 
As is clearly illustrated in Figure 6, the two semicircular 
segments 15c and 15d are urged together by a circular 
spring 26, which fits into an annular notch in the periphery 
of the segments 5c and 5d. There is a space 27 between 
the exterior of the segments 15c and 15d and the interior 
of the tubular support 4 to permit the segments 15c and 
5d to separate when the threads 15a on the tool joint 

section 12 are speared downwardly against the threads 
i5b. This permits a quick coupling between the threads 
15a and 5b but requires the rotation of the tool joint 
12 and its tubular support 16 connected therewith in order 
to release the connection 5. 
The releasable coupling segments 15c and 15d rest on 

an annular plate 29, which plate rests upon a shoulder 30 
of the portion 14b of the sleeve support 14. The segments 
15c and i5d are retained in centered position within the 
portion i4a of the tubular sleeve 14 by set screws 31. 
Below the plate 29 are seal rings or elements 32 which 
are disposed between the sleeve support 14 and the tool 
joint section 12 which in combination with the valve 
formed by shoulder 65 and seat 66 prevent the flow of 
fluid thereabove when coupling 15 is engaged. Mounted 
on the sleeve support 14 are the auxiliary anchor means 
or slips 6 which are normally retained in retracted posi 
tion by a spring 33 which fits within a recess 34 in the slips 
6. This spring 33 abuts against a flat plate 35 which is 

secured to the sleeve support 14 by screws 36 or similar 
securing means. These slips 16 function as small pistons 
in that they are urged outwardly itno a pipe-gripping posi 
tion against the action of the spring 33 when the fluid 
pressure on the rear face 6a is greater than the pressure 
on the outside surface 16b where the gripping teeth are 
located. 
To prevent the escape of fluid exerting such pressure 

on the rear face 16a of the slips 16, seal rings 37 are pro 
vided in annular notches about the periphery of the slips 
16. It will be observed that the rear face 16a of the slips 
i6 is spaced from the outside surface of the tubular sup 
port member 10. This space behind the face 16a is in 
communication with and forms a part of the annular space 
or passage 39 between the sleeve support 14 and the tubu 
lar support (). The lower portion of the tubular support 
4 has an opening 40 therein to permit the flow of fluid 

in the well pipe upwardly through the passage or space 
39 so as to actuate the slips 16 when there is a sufficient 
pressure differential thereon. The pressure differential 
must be such that the pressure on the rear surface 16a 
of the slips 16 is greater than the pressure on the outer 
surface 16b so that the force exerted by the spring 33 may 
be overcome to move the slips 16 into pipe-gripping posi 
tion with the well pipe P. 

Threadedly connected to the portion 14c of the sleeve 
Support 14 is a ring 38 which has inwardly directed hook 
41. This inwardly directed hook 41 is engaged by hook 
portions 42 of the curved segments 43. These segments 
43 are connected to the packing element 17 which is com 
posed of a flexible or resilient material, such as rubber 
or any of its equivalents. This connection between the 
curved segments 43 and the packing element 17 is pref 
erably made with bolts and associated nuts 45, although 
it will be appreciated that other suitable securing means 
could be utilized. At the lower end of the packing ele 
ment 7 are curved segments 46 which are identical with 
the curved segments 43 and have identical hook portions }? 
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47. These curved segments 46 are likewise secured to 
the packing element i7 by bolts and nuts such as 48. 

It should be noted that the packing element 17 is not 
attached to the outer surface of the sleeve 14c of the 
sieeve support 14 but instead is free to move therefrom 
by pivotal action of the hooks 42 and 47. The hooks 
42 pivot outwardly in the inwardly directed hooks 41 
when the packing element is expanded or moved away 
from the sleeve i4c to its expanded sealing position with 
the well pipe P. Similarly, the hooks 47 pivot in hooks 
50 on a slip expander 18 which are located therebelow. 
This slip expander i3 is of conical construction and 

thus is wedge-shaped in cross-section, having an inward 
ly tapered outer surface S2. The expander 18 is also 
free to move on the sleeve 14c but it is restrained against 
downward movement relative to the sleeve 14c of the 
sleeve Support 4 by the annular shoulder 53 formed on 
the lower edge of the sleeve 14c above the opening 40. 

Positioned below the slip expander 18 and entirely 
disconnected therefrom are the main anchoring means or 
slips 19. These slips 19 are of conventional construc 
tion and are carried by extensions 56 of the friction 
spring members 57 forming part of the friction spring 
means 20. The extensions 56 are secured to the slips 
is by screws 58 or other suitable securing means. The 
resilient springs 57 are themselves supported by guide 
rings 59 and 60 to which the resilient springs 57 are se 
cured by any suitable securing means, such as the screws 
61 illustrated in Figure 5A. The friction spring means 
20 is so constructed that the resilient springs 57 are bowed 
outwardly as shown in Figures 1-4, so as to always en 
gage the inner surface of the well pipe P. On the guide 
ring 60 are inwardly directed resilient fingers 22 which 
by reason of their resilience are urged into contact with 
the tubular support 10 so that their upper edges form a 
seat for the lower edge 21a of the collar 21. This collar 
21 is welded or otherwise affixed to the tubular support 
10. The seating between the upper edges 22a of the 
fingers 22 and the lower edges 21a of the collar 21 pro 
vides a releasable connection therebetveen during low 
ering of the tubular support 10. 

It will be observed that there is no connection between 
the friction spring means 20 or the slips 19 and the tubu 
lar support 10, except through the engagement of the 
fingers 22 and the projection or collar 21. Such en 
gagement forms a releasable connection for the lower 
ing of the well packer into the well pipe, as above men 
tioned. It should also be noted that the slips 19 are 
sufficiently spaced from the tubular support 10 so that 
there is an annular passage 65 therebehind, which permits 
fluid from below such slips 19 to pass upwardly through 
the opening 40 and through the annular passage 39 to 
a point behind the slips 16 even when the slip expander 
18 has been moved into engagement with the slips 19 to 
move them into their set position. 
The operation of the well packer A of this invention 

can best be seen by a comparison of Figures 1-4, wherein 
various stages of the operation are illustrated. Referring 
now to Figure 1, therein can be seen the relationship of 
the parts of the well packer as they are inserted into a 
well pipe P. When such positioning is being accom 
plished, the releasable coupling 15 is connected so that 
the sleeves 14 are retained in fixed position relative to 
the tubular support 19. In this position the slips 16, the 
packing element 17 and the slip expander 18 are all in 
retracted position. The slip expander 18 and the slips 19 
are prevented from telescoping during such insertion of 
the well packer into the well pipe by engagement of the 
resilient fingers 22 with the collar 2. Such engagement 
of the collar 21 with the fingers 22 urges the friction 
spring means 20 downwardly to the predetermined point 
at which it is desired to set the packer within the well 
plipe. 
When it is desired to set the slips 19 in the well pipe 

P, the tubular support 10 is moved upwardly by raising 
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of the pipe string or conductor 11 at the surface of the 
well. Such longitudinal movement of the tubular sup 
port 10 also raises the collar 21 from engagement with 
the resilient fingers 22, as best seen in Figure 2. Addi 
tionally, the sleeve 23 which serves as the release means 
is raised upwardly with the movement of the tubular 
support 10 so that it is forced past the spring fingers 22 
and assumes the position shown in Figure 2. This sleeve 
spring 23 has a flange 23a which is of the same diameter 
as the diameter of the collar 2. The lower edge 23b of 
such flange tapers upwardly and outwardly. It will be 
appreciated that when the tubular support 10 is raised, 
the friction spring means 20 will be prevented from mov 
ing upwardly therewith since there is no connection there 
between and since the resilient spring members 57 are 
in friction contact with the inside of the well pipe P. 

After the sleeve 23 has assumed the position shown 
in Figure 2 by the upward longitudinal movement of the 
tubular support i0, then the tubular support 10 is moved 
downwardly so that the collar 21 is brought into contact 
with the flange 23a of the sleeve 23. This downward 
force is continued and due to the beveled surfaces 23b of 
the sleeve 23, the fingers 22 are moved radially outwardly 
and will pass on the outside of the flange 23a as it moves 
downwardly. Since the collar 21 is of the same diameter 
as the flange 23a, the springs 22 are thus held in their ex 
panded position and this permits the collar 21 to slide or 
move below such fingers 22, thereby releasing the initial 
connection between the collar 2 and the fingers 22 which 
was utilized in the lowering of the well packer. 

In Figure 3 it can be seen that the collar 2 has passed 
below the fingers 22, permitting the slip expander 18 to 
engage the inner surfaces of the slips 19 and force them 
into pipe-gripping position with the well pipe P. After 
the slips i9 are thus set, continued downward movement 
of the tubular support 10 urges the packing element 7 
into its expanded position as shown in Figure 3, so that 
the well pipe P is sealed off by such packing element. It 
will be observed in Figure 3 that the curved segments 43 
and 46 have pivoted outwardly during such expansion of 
the packing element 17. 
Under normal conditions, the well packer is then in its 

set and sealed off position in the well pipe. However, if 
the pressure below the packing element 17 exceeds the 
pressure thereabove there is a tendency for such pressure 
to move the expander upwardly out of the slips which 
would result in an unsetting or release of the apparatus 
and to obviate this release, the auxiliary slips or anchor 
means 16 have been provided. These slips i6 having 
their rear faces exposed to pressure below the packer 
through passage 39 and openings 40 (Figure 5) are 
urged outwardly by such pressure into pipe-gripping posi 
tion at any time that there is a sufficient differential of 
pressure across the packing means i7. It is evident that 
a greater pressure below the packing element 17 than 
thereabove will cause a differential of pressure to exist 
across the slips 6 and such differential of pressure over 
comes the spring 33 to force the slips 6 in piston-like 
action into gripping contact or engagement with the in 
side of the well pipe P to thereby prevent any upward 
or unseating movement of the packing element 17 or the 
upward displacement of the slip expander 18 from within 
the slips 19. 
When it is desired to release the well packer from the 

weil pipe, the pressures above the packing element 17 
and therebelow are equalized to retract the slips 16. As 
best seen in Figure 4, this release is accomplished by 
disengagement of the threaded coupling 15 by rotation of 
the tubular support 8, and then movement of the sup 
port 10 upwardly until the shoulder 65 is raised off the 
valve seat 66 and is moved above the seal ring 32, where 
by well fluid from passage 39 may pass upwardly into 
the area. 68 above the auxiliary slips 6. Then, the 
pressure above and below the slips 16 is the same, 
whereby each spring 33 urges each of the slips 16 into 
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6 
the retracted position. Upon continued upward move 
ment of the tubular support 10 a jarring action is im 
parted to the slip expanders 18 and the packing element 
17 by reason of the contact of the collar or projection 
21 on the tubular support 10 with the lower edge 55 of 
the sleeve support 14. After the jarring has been ob 
tained, the friction springs 20 will then be urged up 
wardly and moved along with the slips 19 due to the 
seating of the sleeve 23 on the lower edge of the guide 
ring 60. Thus, all of the parts will be positively moved 
upwardly by movement of the tubular support is and 
there will be a positive means for retracting all of the 
elements which are in pipe-engaging position during the 
use of the well packer in the pipe. 

It will be appreciated that the device of this invention 
is adaptable for use with other types of packers and slips 
than those illustrated and described herein. 
The foregoing disclosure and description of the in 

ention is illustrative and explanatory thereof and vari 
ous changes in the size, shape and materials, as well as 
in the details of the illustrated construction may be made, 
within the scope of the appended claims, without depart 
ing from the spirit of the invention. 
What is claimed is: 
1. A well packer for use within a well pipe, compris 

ing a central tube, a packing member mounted on said 
tube, a first set of slips mounted on said tube below said 
packing member, a second set of slips mounted on said 
tube above said packing member, said second set of slips 
having its exterior surface exposed to fluid pressure in the 
well pipe above said packing member, means to expand 
said packing member into sealing engagement with the 
well pipe, passage means establishing fluid communica 
tion between the area adjacent the inner surface of said 
second set of slips and the area outside the central tube 
below said packing member at all times, whereby said 
second set of slips is movable into gripping contact with 
the well pipe when the fluid pressure in the pipe below 
the expanded packing member exceeds the pressure there 
above. 

2. In a well packer having a support pipe, slips mounted 
on said support pipe, means to set said slips in gripping 
engagement with a well pipe, a packing means on said 
Support pipe, and means for expanding said packing 
means into sealing engagement with the well pipe after 
said slips are set, the improvement residing in auxiliary 
slip mounted on the opposite end of the support pipe 
from said slips and above said packing means, said 
auxiliary slip having its exterior surface exposed to the 
fluid pressure above said packing means and its interior 
surface exposed to the fluid pressure below said packing 
means, and means for establishing fluid communication 
between the rear of said auxiliary slips and the area in 
the well pipe below the packing means to direct the fluid 
in the well pipe to said auxiliary slip so as to set same 
when the pressure of the fluid in the well pipe above 
the packing means is less than the pressure therebelow. 

3. A well packer for sealing off a section of well pipe, 
including a tubular support, resilient friction means 
slidably mounted on said tubular support, a set of slips 
carried by said friction means, coacting means on said 
friction means and said tubular support connecting said 
friction means to said tubular support for lowering said 
friction means to a predetermined point in a well pipe, 
means on said tubular support for releasing said coacting 
means upon longitudinal nonrotative movement of said 
tubular support with respect to said friction means, and 
slip expanders on said tubular support for setting said 
slips after the release of said coacting means. 

4. The device as set for in claim 3, wherein the co 
acting means includes a projection on the tubular sup 
port and resilient fingers on the friction means, said 
fingers being positioned below the projection during the 
lowering of the friction means to said predetermined 
point, 
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5. An improved well packer having a tubular sup 

port, a packing means disposed between two sets of slips 
on said tubular support, means on said tubular support 
for actuating the first of said sets of slips into gripping 
position with a well pipe upon a longitudinal movement 
of the tubular support relative to said first set of slips, 
the second of said sets of slips being an auxiliary pipe 
gripping means including means establishing fluid com 
munication between the rear of said second set of slips 
and the area in the well pipe below the packing means to 
direct the well fluid to the said second set of slips so 
as to set same into gripping position with the well pipe 
by a differential fluid pressure across the packing element 
when said element is in sealing engagement with the well 
pipe, such auxiliary gripping means serving as a safety 
device to prevent the premature release of the packing 
element and said first of said sets of slips from their set 
position in the well pipe. 

6. An improved well packer for use in a well pipe 
including a tubular member connected in a pipe string, 
a sleeve support mounted on said tubular member with 
a space therebetween, said sleeve support carrying an 
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auxiliary set of fluid pressure actuatable slips, a packing 
element, and a slip expander, a friction spring means 
detachably connected to said tubular member, another 
set of slips carried by the friction spring means and be 
ing actuatable into gripping position with the well pipe 
by telescoping with said slip expander upon longitudinal 
movement of the tubular member, and said space between 
the sleeve support and tubular member serving as a pas 
sage for the flow of well fluid behind said auxiliary set 
of slips to force same into gripping position with the well 
pipe when there exists a differential pressure above and 
below said packing element when in a sealing position 
with the well pipe. 
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