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This invention relates to oil and gas wells. More par-
ticularly, this invention relates to tools for performing
workover operations in oil and gas wells.

When using certain tools in performing workover op-
erations, it is often necessary that the friction be mini-
mized as the tool is removed from the well. This is par-
ticularly so when pumping tools are used to pump other
members such as tubular extension members to an off-
shore well from an onshore location. After the exten-
sion member has been properly located within the off-
shore well, the tool used to pump the extension member
into the well must be removed by wireline. In currently
used pumping tocls, cup packers are used to permit the
pumping of the tool inte the well. Mowever, if the tool
is removed by wireline, these cup packers are in con-
tinuous engagement with the tubing. The resulting fric-
tion is often undesirable.

The tool to be described herein includes at least one
collapsible cup-shaped packer which is mounted about
a plurality of elongated spring members which are nor-
mally biased outwardly to engage the side of the tubing
as the tool is pumped from the onshore location to the
offshore well. Means are provided for collapsing the
springs and the cup-shaped packer mounted upon the
springs, prior to the removal of the tool from the well
by wireline. With the springs and packer in the col-
lapsed position, the friction during removal of the tool
from the well is kept to a minimum,

The operation of the device, as well as the many other
advantages, will be further understood by reference to
the following detailed description and drawings in which:

FIG. 1 and FIG. 1A are schematic elevational views
showing the tool being used to pump an extension mem-
ber into a well from the shoreline;

FIG. 2 is a schematic elevational view showing the tool
being removed after an extension member has been
locked into position within the well;

FIG. 3 is an elevational view partly in section showing
the relative positions of the parts of the new tool as it is
being pumped into the well;

FIG. 4 is an elevational view partly in section show-
ing the position of the parts as the tool of FIG. 3 is re-
moved from the well;

FIG. 5 is an elevational view partly in section showing
another embodiment of the invention with the parts in
the position as the tool is pumped into the well;

FIG. 6 is an elevational view partly in section showing
the embodiment of FIG. 5 with the parts in the positions
assumed as the tool is being removed from the well;

FIG. 7 is an elevational view partly in section show-
ing still another embediment of the invention with the
parts in position assumed as the tool is pumped into the
well; and .

FIG. 8 is an elevational view partly in section showing
the relative positions of the parts, as the embodiment
of FIG. 7 is removed from the well.

Referring to FIGS. 1, 1A, and 2, a borehole is shown
penetrating the earth and traversing subsurface forma-
tions 10 and 11. The borehole includes the usual casing
12 which is cemented to the side of the borehole by
means of cement 14,

Production tubing 16 extends into the well and ter-
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minates at a point above the bottom of the well. The
production tubing 16 extends through a wellhead 18 and
connects with a short radius bend pipe 20. The short
radius bend pipe 28 is coupled to a laterally extending
conduit 22 by means of a coupling means 24. The well,
short radius bend -pipe 20, and laterally extending pipe
22 are all below the water line 26.

Pipe 22 extends to the shore 28. A lubricator 3¢ is
connected to the pipe 22. Valves 32 and 34 are provided
at the extremities of lubricator 30.

Extending from the lubricator 3¢ is a conduit 36.
Fluid may be pumped into the lubricator 39, laterally
extending pipe 22, bend 20, and production tubing 16
by means of pump 38.

Extending through the packing means 4§ is a circulat-
ing flow line 41. The flow line 41 extends up to the well-
head 18 where it is attached to a laterally extending con-
duit 43 which leads to a pump 45 located onshore.

FIG. 1A shows a tubular extension member 42 which
is being pumped into position within the well. The tubu-
lar extension 42 includes an extension hanger 44 con-
taining locking dogs 46. A packer 48 is also included
about the extension hanger 44. The extension member
42 is locked into position within the production tubing
16 by.the provision of a landing nipple 50 provided in
the production tubing 16.

The landing nipple 59 includes a recess 52 for receiv-
ing the locking dogs 46. The extension member 42 is
made of flexible material so that it can be passed through
the short radius bend pipe 28,

The flexible extension member 42 has been pumped
into the desired position by use of the mew and novel
pumping tool indicated generally by the numeral 54.

FIG. 2 shows the new tool 54 being removed from the
production tubing 16 after the flexible extension member
42 has been securely locked in position within the produc-
tion tubing 16.

The new and novel tool 54 includes at least one collapsi-
ble cup-shaped member indicated generally by the nu-
meral 56. In the figures shown there are two spaced-apart
collapsible members 56.

The collapsible members 56 include a plurality of
elongated springs 58. The number of springs may vary
and usually ranges in aumber from 4 to 10 and forms
a basket about the pumping tool 54.

The cup-shaped packer 60 is mounted upon the lower
half of the elongated springs 58. Springs 58 are nor-
mally biased outwardly into contact with the inside of
the tubing 16. This provides a piston-like means so that
the tool 54 can be pumped through the laterally extending
tubing 22, the short radius bend pipe 29, and the tubing
16.

As stated above, it is highly desirable that the friction be
eliminated as the tool is removed from the well to the
earth’s surface. Thus, means are provided in this new
tool to collapse the elongated springs 58 and the cup-
shaped packer 60 mounted upon the springs 58, prior to
the removal of the tool 54 from the well.

One collapsing means is illustrated in FIGS. 3 and
4. Referring to these figures, it is seen that the tool 54
includes a plurality of members connected together by
knuckle joints 62. The knuckle joints 62 are provided
to permit the tool to be pumped past bends in the tubing
system such as short radius bend 20. Each of the elon-
gated springs 58 has one end mounted about a first elon-
gated member 64 and the other end mounted to a sec-
ond member 66.

A shoulder 68 is provided on the outside surface of the
elongated member 64. A metal ring 70 is also provided
about the outside surface of member 64 and spaced above
the shoulder 68. Thus, the shoulder 68 and the metal
ring 70 provide a groove into which is fitted a collar
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member 72 to which the upper portion of each elongated

spring 58 is connected.

The lower extremity of each of the springs 58 terminate
in a collar member 74 which is threadedly connected on
the upper outside surface of the lower member 66 by
mating threads 76.

The elongated member 64 has a chamber 78 formed
therein. The chamber 78 receives an upper portion of
the lower member 66. The upper portion §§ of member
66 is of smaller diameter than the lower portion of
member 66.

A compression spring 82 is mounted within the cham-
ber 78 and adapted to exert a force against the top por-
tion of member §6.

Mounted within a groove 84 formed within the inside
portion of elongated member 64 and extending laterally
therein is a split-ring 86. Groove 84 is of such size as to
permit outward movement of the split-ring 86 when a pre-
determined force is exerted. against the split-ring 86.

Mounted about the smaller diameter portion 8¢ and
above the split-ring 86 is a member 88 having angular
portions resting upon the split-ring 86 and a flat upper
edge 86. The particular member shown in FIGS. 3 and
4 is frusto spherical. However, it is to be understood that
other shapes can be used having angular sides ard a flat
top. For example, a frusto-conical shaped member can
be used.

In operating the embodiment shown in FIGS. 3 and
4, the tool 54 is pumped from the shoreline into the tub-
ing 16. In this manner, the tubular extension member
42 is properly located. The springs 58 are biased out-
wardly in contact with the inside surface of production
tubing 16. After the extension member 42 has been
properly located, the elongated member 64 can be held
stationary or moved upwardly by means of the wireline
92 connected to the fishing neck 94. At the same time,
hydraulic pressure is exerted against the inside of the cup-
shaped packer 68. When the predetermined pressure is
obtained, member 88 is passed through the split-ring mem-
ber 86. The compression spring 82 aids in forcing mem-
ber 88 through the split-ring 86. Thus, the lower mem-
ber 66 is slidably moved longitudinally with respect to
the upper elongated member 64. This collapses the elon-
gated spring members 58 and cup-shaped packer 69
as shown in FIG. 4.

The tool 54 may then be removed to the earth’s sur-
face without friction. The flat surface 9¢ of member 88
locks the members in the collapsed position. An O-ring
fluid seal 96 and fluid by-pass 98 are provided to facili-
tate the removal of the tool 54.

FIGS. 5 and 6 show a second embodiment of means for
preventing the collapse of the springs and packer until
the application of a predetermined pressure and means for
holding the collapsed members in the collapsed position.

In FIGS. 5 and 6, the means for holding the elongated
springs 58 and cup-shaped packer 6¢ in the collapsed po-
sition includes a plurality of vertically spaced rachet teeth
106 formed on the outer periphery of the smaller diameter
portion 8% of member 66. Spring biased pawls 102 are
mounted in the upper elongated member 64 and extend
into the chamber 184 below the ratchet teeth 180.

When the tocl 54 is held stationary or moved upwardly
by the wireline 92 and fluid pressure applied against the
cup-shaped swab, the shear pin 166 is broken. Member
66 and the smaller diameter portion 8¢ are then moved
downwardly by the force of compression spring 82 to
collapse the collapsible members. Slidable member 66 is
held in its lower position by the spring biased pawls 102
which engage the upper flat portions of ratchet teeth
164,

FIGS. 7 and 8 show still ancther means for prevent-
ing the movement of member 66 until the application of
a predetermined pressure and means for holding the cup-
shaped packer in the collapsed position.” Like members
refer to like parts of the previous figures.
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In FIGS. 7 and 8, an elongated hole 116 is formed
through the axis of the tool 54. Extending through the
hole 110 is a conductor wire cable 112.

In this embodiment, the upper end of the smaller diam-
eter portion 8§ is securely connected to the top of the
chamber 78. A small cavity is formed in the upper por-
tion of the smaller portion & in which is deposited a
charge of powder 114 which can be exploded by the ap-
plication of an electrical current through the cable 13Z.

A transverse shoulder 116 is provided about the smaller
diameter portion 8% above the rachet teeth 188. The
compression spring 82 exerts a force against the shoul-
der 116.

When it is desired to coliapse the elongated springs
58 and cup-shaped packer 69, an electrical current is
fed through the conductor wire cable 132 to explode the
powder charge 114. The explosion fractures the ex-
treme upper portion of member 83. Thereafter, by hold-
ing the tool 54 stationary or moving it upwardly by wire-
line while applying fluid pressure to the packer 69, the
lower member 66 can be moved downwardly to collapse
the elongated springs 58 and cup-shaped packer &6.
These members are held in the collapsed position by the
spring biased pawls 142 which engage rachet teeth 14%.

Although this invention is of particular utility in the
reworking of submarine wells, it could also have applica-
tion as a swabbing assembly in any other type of well with
slight modification. For example, it has been common
practice to stimulate production by hydraulic fracturing.
Swabbing of sand-laden fluid subsequent to fracturing
sometimes causes sticking of the swab in the well. This
invention prevents sticking of the swab and possible break-
ing of the swab line by collapsing the swab cup, permit-
tin the sand to fall past the swab. When the tool is used
for this purpose, the knuckle joints may not be necessary
and can be eliminated.

We claim:

1. A tool for use in performing workover operations in
wells comprising: an upper elongated member having
an elongated chamber formed therein; a lower member
having an upper smaller portion, said smailer poriion tele-
scopically extending into said elongated chamber; a plu-
rality of arcuately spaced outwardly biased elongated
springs, each spring having one end mounted about the
upper elongated member and the other end mounted to
the lower member; a cup-shaped packer connected to the
lower member and covering approximately haif the length
of each of the elongated springs, whereby the elongated
springs and cup-shaped packer can be coilapsed by the
application of pressure against the cup-shaped packer to
move the lower member when the upper elongated mem-
ber is held relatively stationary; and means for holding
the elongated springs and cup-shaped packer in the col-
lapsed position.

2. A tool for use in performing workover operations
in wells comprising: an upper elongated member having
an elongated chamber formed therein; a lower member
having an upper smaller portion, said smaller portion
telescopically extending into said elongated chamber; a
compression spring mounted within the chamber and ex-
erting a force downwardly upon the top of said smaller
portion; a shear pin mounted through the upper portion
of the smaller diameter portion of the lower member
and connected to the inside surfaces of the upper elon-
gated member which form said chamber; a plurality of
arcuately spaced outwardly biased elongated springs, each
spring having one end mounted about the upper elongated
member and the other end mounted to the lower member;
a cup-shaped packer connected to the lower member and
covering approximately half the length of each of the
elongated springs, whereby upon the application of a
predetermined force against the cup-shaped packer, the
shear pin is sheared and the lower member is moved to
collapse the elongated springs and cup-shaped packer when
the upper elongated member is held against movement;
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and means for holding the elongated springs and cup-
shaped packer in the collapsed position.

3. A tool in accordance with claim 2 wherein the
means for holding the elongated springs and cup-shaped
packer in the collapsed position includes ratchet teeth
formed on the outer periphery of the smaller diameter
portion of the lower member, and spring biased pawls
mounted in the upper elongated member and extending
into the chamber below the rachet teeth whereby the
lower member can be moved downwardly only with re-
spect to the upper elongated member.

4. A tool for use in performing workover operations
in wells comprising: an upper elongated member having
an elongated chamber formed therein; a lower member
having an upper smaller portion, said smaller portion
extending into said elongated chamber; a plurality of
arcuately spaced ontwardly biased elongated springs, each
spring having one end mounted about the upper elongated
member and the other end mounted to the lower mem-
ber; a cup-shaped packer connected to the lower member
and covering approximately half the length of each of
the elongated springs; a split-ring resiliently mounted
transversely in the vertical inside surface of the upper
elongated member; a split-ring actuating member having
angled sides and a flat upper edge forming a part of the
smaller diameter portion and adapted to pass through
the split-ring upon the application of a predetermined
force against the cup-shaped packer; and a compression
spring within the chamber exerting a force against the
top of said smaller diameter portion, whereby upon the
application of said predetermined force against the lower
member, the elongated springs and cup-shaped packer
are locked in a collapsed position.

5. A tool for use in performing workover operations
in wells comprising: an upper elongated member having
an ¢longated chamber formed therein; a lower member
having an upper smaller portion, said smaller portion ex-
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to the upper elongated member; a plurality of arcuately
spaced outwardly biased elongated springs, each spring
having one end mounted about the upper elongated mem-
ber and the other end mounted to the lower member;
a cup-shaped packer connected to the lower member and
covering approximately half the length of each of the
elongated springs; an electrical conductor extending
through the upper member; a powder charge embedded
in the upper portion of the smaller diameter portion and
exploded by the application of an electrical current
through the conductor cable; a compression spring mount-
ed in the upper part of the chamber exerting a force
against the smaller diameter portion tending to separate
said upper and lower members; rachet teeth formed on
the outer periphery of the smaller diameter portion of
the lower member, and spring biased pawls mounted in
the upper elongated member and extending into the
chamber below the rachet teeth whereby upon detonation
of the powder the extreme upper section of the smaller
diameter portion is broken so that the application of fluid
pressure against the cup-shaped packer locks the elongated
springs and cup-shaped packer in a collapsed position.
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