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A packer cup for use in sealing the Interior of a pipe under pressure Is described. The cup uses a bell-shaped end which has a lip of
softer material which Is integral with the body of the cup which Iis harder material. Under pressure the lip expands against the side of
the pipe and as pressure increases the body of the bell also expands against the pipe.
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A packer cup for use in sealing the interior of a pipe under pressure 1s described. The cup
uses a bell-shaped end which has a lip of softer material which is integral with the body of the
cup which is harder material. Under pressure the lip expands against the side of the pipe and as

pressure increases the body of the bell also expands against the pipe.
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PACKER CUPS

Field of the Invention
This invention relates to devices used to seal the intenor of tubing or pipe so that pressure
can be applied in the sealed off section. The device can be used to seal off formations when

servicing wells or to pressure test tubing or pipe.
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Briet Description of the Prior Art

It 1s known in the art to provide a bell-shaped resilient member to use as a seal to seal off

a section of pipe so that the section can be tested with pressure. Such seals are normally

reinforced elastomer and dimensioned so that when pressure is applied to the sealed off portion,

the pressure causes the bell-shaped member to expand against the inner wall of the pipe and seal

1t. A mandrel is often used with such seal members.

Typically such packer cups are made of an elastomer. It is necessary with relatively soft
materials to reinforce the cup and often the reinforcing is metal embedded 1n the elastomer prior
to vulcamzation. Such cups are shown in the patent application having publication No.

U.S. 2003/0098153 and U.S. Patent 3,450,412. In the latter patent, fingers of metal are provided which

extend longitudinally in the sides of the cup. During use the outer covering will often wear away

exposing the metal reinforcing. In that case, movement of the cup within a well tube can bend
the reinforcing material so that it snags within the tube, plugging it. In that case, 1t can be
extremely expensive to open the pipe or tube.

In U.S. Patent Number 4,149,566 a test cup 1s provided which has a bell-shaped end, L
shaped metal-reinforcing ring segments embedded therein and an opposite tubular portion with
an internal metal sleeve embedded therein. That patent describes a prior art cup constructed ot

an elastomer of two different hardnesses. It 1s described that the juncture between the two

elastomers 1s a fault line and typically such a device fails along this line sooner than with other

types of seals.

In U.S. Patent Number 4,751,870 there 1s described a seal for oil and gas well swabs.

The seals are primarily of rubber with a centrally located reinforcing tube of metal or plastic. In
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this patent however internal reinforcing ribs are provided to resist the tendency to expand under
pressure against the walls of the pipe.
In U. S. Patent Number 5,028,056 a composite material is described which is used to

form a reinforced base for a pump piston. Resilient material is filled with reinforcing fibers to

increase the stiffness of the seal.

In U. S. Patent Number 4,129,308 the seal is mounted on a mandrel by a frangible backup
ring. This assembly is intended to be broken up and left in the well hole and therefore does not
include metal supports.

In each instance, the prior art packer cups, especially those which are formed of rubber,
can fail prematurely. There is still a need again for a packer cup assembly which can seal a pipe

or tube under pressure and which can be moved or removed when the pressure is released, and

which will not fail prematurely.
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Summary of the Invention

It has been discovered that a superior packer cup can be provided with two
different hardnesses in a single cup assembly wherein a fault line will not be present. The
assembly of this invention is bell-shaped and may have a metal ring supporting the end opposite
the bell, and at the bell lip, a softer material is provided so that 1t will expand under pressure to
form a seal. As the pressure increases, the bell itself will expand to further reinforce the seal. In
the preferred embodiment the material of construction is polyurethane having two different
densities and hardnesses. The product is molded in a molten state with the less dense material
disposed in the mold above the more dense material. The liquids intermix at the interface, and
therefore, no fault line is provided between the materials of different density after they cure. The
softer material may be from % inch to 2 inches in depth depending on the customer’s need or
specifications. The cup of this invention may be used with a mandrel so that the end opposite the

bell is dimensioned to receive the mandrel or other pipe with the bell end being dimensioned to

be slidably received within the outer pipe.

Accordingly it an object of this invention to provide a superior packer cup having a lip of
softer material, and a body of harder material with an optional metal sleeve disposed within the
assembly at the end opposite the softer material, but no metal reinforcing members.

It is another object of this invention to provide a packer cup having a bell-shaped end and
an opposite tubular end wherein the bell-shaped end has an integral lip of material which 1s less
dense than that forming the remaining body of the cup.

It is still another object of this invention to provide a packer cup having two different
densities of materials wherein the cup is molded of molten material wherein no line of

demarcation is present between the two different matenals.
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It 1s still another object of this invention to
provide a polyurethane packer cup wherein the cup forms a
bell-shaped end and a tubular opposite end with the lip of the
bell-shaped end being formed of polyurethane which is less
dense than the material forming the rest of the packer cup

and, wherein the lip 1s integral with the packer cup body.

In accordance with an aspect of the invention,
there 1s provided a packer cup for use sealing an annulus
between a pipe and a coaxially mounted tube, said cup adapted
to surround said tube comprising: an elongated, hollow cup
having first and second end openings disposed, coaxially,
along the longitudinal axis of said cup, said cup having a
bell-shaped portion surrounding the first end opening and a
tubular portion surrounding the second end opening, a lip
surrounding said first opening integral with said cup, said
cup belng constructed of an elastomeric material which is
expandable responsive to internal pressure within said cup,
with said cup of a harder material than said lip, and wherein

sald cup and lip are constructed from polyurethane.

In accordance with another aspect of the
invention, there is provided a packer cup for use sealing an
annulus between a pipe and a coaxially mounted tube, said
cup adapted to surround said tube comprising: an elongated,
nollow cup having first and second end openings disposed,
coaxially, along the longitudinal axis of said cup, said cup
having a bell-shaped portion surrounding the first end
opening and a tubular portion surrounding the second end
opening, a lip surrounding said first opening integral with
said cup, said cup being constructed of an elastomeric
material with said cup of a harder material than said lip,

further comprising a metal sleeve disposed in said cup.
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These and other objects will become readily
apparent with reference to the drawings and following

description wherein:

5a
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Brief Description of the Drawings

Figure 1 1s a side view of the packer cup of this invention.
Figure 2 is a top view of the cup of figure 1.
Figure 3 is a cross sectional view of the packer cup of figure 1; and

Figure 4 1s a bottom view of the cup of figure 1.
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Detailed Description of the invention

With attention to the drawings, the cup 10 of this invention has a bell-shaped end 12 and
a tubular end 14. Disposed within tile tubular end 14 1s an optional steel sleeve 16. Sleeve 16 1s
typically secured within cup 10 with a conventional adhesive. In normal practice the sleeve
would be sandblasted, and the adhesive used to secure the surface of the sleeve within the tubular
end 14 of cup 10. The cup 10 also can be provided without sleeve 16, being constructed only ot
elastomer.

During use, the softer end or lip 18 of cup 10 will be expanded against the internal sides
of a pipe with pressure admitted via a tube 17 passing through the tubular end 14 (See Figure 3).
This pressure will cause the lip 18 to seal against the internal surface of a pipe. As pressure 1s
further increased, the body 20 of cup 10 will further expand against the sides of the pipe to
provide a better seal at the higher pressure.

In a preferred embodixnent the cup 10 is the elastomer polyurethane with the lip 12 at a

density of about 1.07, and the cup itself at the higher density of about 1.3. Any of the well

known elastomers could be used. The hardness of the lip could be 80-95 SHORE A with the

cup being 60 SHORE D. In order to fabricate the cup, a mold (not shown) 1s used, and the

polyurethane is poured in a molten state into the mold. The interface between the lip 12 and the
body 20 is shown in figure 3 as a line 22. In reality however, the molten materials admix at their
interface so that when the material cures, the lip 12 will be integral with the body 20.

Conventional packer cups made from an elastomer require reinforcing materials such as
metal fingers to be embedded in the body of the cup. As the cup slides 1n the pipe, the

elastomeric material will wear away and expose the metal fingers. These fingers can bend, and

snag within the pipe.
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The cup of this invention especially with polyurethane densities or hardnesses described
above requires no reinforcing metal or other material to be present.

The lip 12 can be from a %4 inch up to about 2 inches deep depending upon the
customer’s preference. The cup 10 can be over 3 inches high with the sleeve 16 being at least 1
inch high. This invention however is not intended to be limited to these dimensions and they are
merely illustrative of an embodiment of a cup of this invention.

In summary then, a durable packer cup is described to seal an annulus within a pipe under
pressure wherein the cup distorts to engage the internal surface of the pipe. In this way then, the
pipe can be pressure tested or used to seal off formations when servicing wells. The cup of this
invention does not have reinforcing metal parts and has a softer lip at the bell-shaped end which
is integral with the body of the cup itself.

It will be readily seen by one of ordinary skill in the art that the present invention fulfills
all of the objects set forth above. After reading the foregoing specification, one of ordinary skill
will be able to effect various changes, substitutions or equivalents and various other aspects of
the invention as broadly disclosed herein. It is therefore intended that the protection granted

hereon be limited only by the definition contained in the appended claims and equivalents

thereof.
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CLAIMS:

1. A packer cup for use sealing an annulus between a
pipe and a coaxlally mounted tube, said cup adapted to

surround said tube comprising:

an elongated, hollow cup having first and second
end openings disposed, coaxially, along the longitudinal
axls of said cup, said cup having a bell-shaped portion
surrounding the first end opening and a tubular portion
surrounding the second end opening, a lip surrounding said
first opening integral with said cup, said cup being
constructed of an elastomeric material which is expandable
responsive to internal pressure within said cup, with said
cup of a harder material than said lip, and wherein said cup

and lip are constructed from polyurethane.

2. The cup of claim 1 wherein the hardness of said

cup 1s about 60 SHORE D.

3. The cup of claim 2 wherein the lip has a hardness

of 80-95 SHORE A.

4 . A packer cup for use sealing an annulus between a
pipe and a coaxially mounted tube, said cup adapted to

surround said tube comprising:

an elongated, hollow cup having first and second
end openings disposed, coaxially, along the longitudinal
axis of said cup, said cup having a bell-shaped portion
surrounding the first end opening and a tubular portion
surrounding the second end opening, a lip surrounding said
first opening integral with said cup, said cup being
constructed of an elastomeric material with said cup of a
harder material than said lip, further comprising a metal

sleeve disposed in said cup.
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5. The cup of claim 4 wherein said metal sleeve 1is

secured within said cup by adhesive.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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