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(57) ABSTRACT

A tubular coupling system and method; the system and
method in at least certain aspects, using a coupling member
with an interior protective ring that has at least one inner
energizing member which, upon compression, forces the
body of the coupling member against an interior wall of the
coupling thereby inhibiting corrosive material from contact-
ing the coupling’s interior wall or, in the event some corrosive
material does enter this area, holding the interior protective
ring against the coupling’s interior wall so that the corrosive
material remains in and does not exit this area, thus inhibiting
or preventing a continuous flow of corrosive material.
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PIPE COUPLING METHOD AND SYSTEM

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. Non-Pro-
visional application Ser. No. 11/540,939, filed Sep. 29, 2006,
the entire contents of which are hereby incorporated by ref-
erence. Applicant has also filed co-pending U.S. Non-Provi-
sional applications No. (not yet assigned) entitled PIPE COU-
PLING SYSTEM AND METHOD contemporaneously
herewith.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention is directed to tubular coupling
structures; protection rings for such structures; in one particu-
lar aspect, to combinations of a pipe coupling, a protective
interior ring, and two pieces of pipe coupled together by the
coupling; and to corrosion-resistant threaded connection
parts and assemblies for use with clad or lined tubulars, e.g.,
but not limited to, oil and gas well tubing and casing, piping
in chemical and other plants, oil and gas pipelines, and the
like.

[0004] 2. Background of the Related Art

[0005] Many tubulars are used to convey corrosive or ero-
sive materials. Many piping systems and pipelines transport
fluids that are highly corrosive to the carbon steel used in the
pipe. In the drilling for and the production and injection of oil
and gas, corrosion-resistant alloy pipe, e.g., casing or tubing,
is now used in the drilling of oil and gas wells into zones that
produce highly corrosive fluids. To overcome corrosion prob-
lems, and as well known to those skilled in the art, it is
common to use lined steel pipe, with liners made of plastic,
stainless steel, or other corrosion-resistant materials.

[0006] Certain typical multiple-walled pipe, e.g., a lined
steel pipe, is a dual or double-walled pipe in which the inner
wall is a liner tube made of a corrosion-resistant material that
serves as a conductor for the corrosive fluid, and an outer wall
or pipe that is designed to provide strength to withstand the
internal pressures of the corrosive fluid, as well as external
forces such as external pressure, mechanical loading, etc. In
certain tubulars, there are limitations on the length of such
double-walled pipes due to conditions to which the pipes are
subjected on site. Thus, in the case of tubing or casing strings
and in the production of oil and gas, each joint of pipe is
usually about 24-44 feet long while the tubing or casing string
itself may be thousands of feet long. Accordingly, and as is
well known in making up such tubing or casing strings, suc-
cessive joints of tubing/casing are connected together using
couplings until the desired length of string is achieved. Simi-
larly in pipelines successive pieces of pipe are joined by
couplings.

[0007] Itisdesirable, where successive joints of the lined or
clad pipe are joined to one another by means of a coupling that
the interior of the coupling is protected from corrosion. Many
prior art coupling and seal systems attempt an effective cou-
pling structure e.g., and not by way of limitation, as disclosed
in the subject matter of U.S. Pat. Nos. 590,811; 1,909,075;
2,040,786; 2,233,734; 2,805,872; 4,679,831; 5,282,652
5,470,111, 5,689,871; 6,312,024, 6,863,313; and U.S. appli-
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cation Ser. No. 10/513,213 filed May 5, 2003, all of which
patents are incorporated fully herein for all purposes.

SUMMARY OF THE INVENTION

[0008] The present invention discloses, in certain embodi-
ments, a ring for use in a coupling member, the coupling
member having a coupling body with an interior wall, the
coupling body being generally cylindrical and having a chan-
nel therethrough, the coupling body with two spaced-apart
ends, each end threaded for threaded mating with a tubular so
that the coupling member is connectible to two tubulars, the
ring having: a ring body positionable adjacent an interior wall
of a coupling body of a coupling member between the two
spaced-apart ends of the coupling body and located for con-
tact by two tubulars coupled together by the coupling mem-
ber; the ring body being generally cylindrical and having a
ring channel therethrough; the ring body having a volume;
and at least one energizing member within the ring.

[0009] The present invention discloses, in certain embodi-
ments, a ring for use in a coupling member for coupling
together two tubulars, the coupling member with a coupling
body, the coupling body being generally cylindrical and hav-
ing a channel therethrough, the coupling body with two
spaced-apart ends, each end threaded for threaded mating
with a tubular so that the coupling member is connectible to
two tubulars, the coupling body having an interior wall, the
ring having: a ring body positionable adjacent an interior wall
of a coupling body of a coupling member between the two
spaced-apart ends of the coupling body and located for con-
tact by an end of each of two tubulars; the ring body being
generally cylindrical and having a ring channel therethrough;
the ring body having a circumference; the ring body having a
volume; and at least one concave area on a surface of the ring.

[0010] The present invention discloses, in certain embodi-
ments, a tubular coupling system with a coupling member and
an interior protective ring that has at least one inner energiz-
ing member which, upon compression, forces the body ofthe
coupling member against the interior wall of the coupling
thereby inhibiting corrosive material from contacting the cou-
pling’s interior wall or, in the event some corrosive material
does enter this area, the interior protective ring is held against
the coupling’s interior wall so that the corrosive material,
once present, may not exit this area, thus preventing a con-
tinuous flow of corrosive material into and out of this area.

[0011] In certain aspects, such a protective ring has two or
more energizing members; and in one particular aspect such
a ring has three spaced-apart energizing members located in
recesses adjacent openings in the ring that provide for con-
trolled compression of the ring and holding of the ring in
position with respect to the coupling’s interior wall. In
another aspect there are five energizing members, two posi-
tioned in the ring adjacent an inner wall of a coupling member
and three positioned in an inner wall of the ring.

[0012] Any protective ring according to the present inven-
tion may have one, two, three, four, five or more concave
areas on the ring, on the ring’s exterior and/or on the ring’s
interior to enhance directed controlled energizing of the ring
into contact with a coupling member. In one particular aspect,
such a ring has three concave portions on the ring’s exterior
and two concave portions on the ring’s interior. Optionally,
such a ring (with one-five or more concave areas) may have
one-five or more energizing members. In certain aspects, in a



US 2010/0194103 Al

ring with two (or more) spaced-apart concave areas on a side
of'aring, an energizing member is located between two con-
cave areas.

[0013] Accordingly, the present invention includes features
and advantages which are believed to enable it to advance
coupling technology. Characteristics and advantages of the
present invention described above and additional features and
benefits will be readily apparent to those skilled in the art
upon consideration of the following detailed description of
preferred embodiments and referring to the accompanying
drawings.

[0014] What follows are some of, but not all, the objects of
this invention. In addition to the specific objects stated below
for at least certain preferred embodiments of the invention,
there are other objects and purposes which will be readily
apparent to one of skill in this art who has the benefit of this
invention’s teachings and disclosures. It is, therefore, an
object of at least certain preferred embodiments of the present
invention to provide:

[0015] New, useful, unique, efficient, non-obvious cou-
pling systems for tubulars that convey corrosive or erosive
material.

[0016] Such systems and methods that employ an inner
protective ring with one or more energizing members which,
upon compression, assist in holding the ring in place; and
[0017] Such systems and methods that use such a ring that
has edges trapped between a coupling member and an end of
atubularto assist in maintaining a desired location of the ring.
[0018] Certain embodiments of this invention are not lim-
ited to any particular individual feature disclosed here, but
include combinations of them distinguished from the prior art
in their structures, functions, and/or results achieved. Fea-
tures of the invention have been broadly described so that the
detailed descriptions that follow may be better understood,
and in order that the contributions of this invention to the arts
may be better appreciated. There are, of course, additional
aspects of the invention described below and which may be
included in the subject matter of the claims to this invention.
Those skilled in the art who have the benefit of this invention,
its teachings, and suggestions will appreciate that the concep-
tions of this disclosure may be used as a creative basis for
designing other structures, methods and systems for carrying
out and practicing the present invention. The claims of this
invention are to be read to include any legally equivalent
devices or methods which do not depart from the spirit and
scope of the present invention.

[0019] The present invention recognizes and addresses the
problems and needs in this area and provides a solution to
those problems and a satisfactory meeting of those needs in its
various possible embodiments and equivalents thereof. To
one of skill in this art who has the benefits of this invention’s
realizations, teachings, disclosures, and suggestions, other
purposes and advantages will be appreciated from the follow-
ing description of certain preferred embodiments, given for
the purpose of disclosure, when taken in conjunction with the
accompanying drawings. The detail in these descriptions is
not intended to thwart this patent’s object to claim this inven-
tion no matter how others may later attempt to disguise it by
variations in form, changes, or additions of further improve-
ments.

[0020] The Abstract that is part hereof is to enable the U.S.
Patent and Trademark Office and the public generally, and
scientists, engineers, researchers, and practitioners in the art
who are not familiar with patent terms or legal terms of
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phraseology to determine quickly from a cursory inspection
or review the nature and general area of the disclosure of this
invention. The Abstract is neither intended to define the
invention, which is done by the claims, nor is it intended to be
limiting of the scope of the invention in any way.

[0021] It will be understood that the various embodiments
of the present invention may include one, some, or all of the
disclosed, described, and/or enumerated improvements and/
or technical advantages and/or elements in claims to this
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] A more particular description of embodiments of
the invention briefly summarized above may be had by refer-
ences to the embodiments which are shown in the drawings
which form a part of this specification. These drawings illus-
trate certain preferred embodiments and are not to be used to
improperly limit the scope of the invention which may have
other equally effective or equivalent embodiments.

[0023] FIG. 1A is a side cross-section view of a coupling
system according to the present invention.

[0024] FIG. 1B is a top view of part of the system of FIG.
1A.
[0025] FIG. 1C is a top view of part of the system of FIG.
1A.
[0026] FIG. 2A is a side cross-section view of a coupling

system according to the present invention.

[0027] FIG. 2B is a side view in cross-section of part of the
system of FIG. 2A.

[0028] FIG. 2C is a side view in cross-section of part of the
system of FIG. 2A.

[0029] FIG. 2D is a side view in cross-section of part of the
system of FIG. 2A.

[0030] FIG. 2E presents a cross-section view of various
energizing members according to the present invention.
[0031] FIG. 3A is a partial side view in cross-section of a
protective ring according to the present invention.

[0032] FIG. 3B is a partial side view in cross-section of the
protective ring of FIG. 3A installed in a coupling member
according to the present invention.

[0033] FIG. 3C is a partial side view in cross-section of the
protective ring of FIG. 3A and the coupling member of FIG.
3B in initial compression.

[0034] FIG. 3D is a partial side view in cross-section of the
protective ring of FIG. 3A and the coupling member of FIG.
3B in further compression.

[0035] FIG. 3E is a partial side view in cross-section of the
protective ring of FIG. 3A and the coupling member of FIG.
3B compressed while the coupling connects two tubulars.
[0036] FIG. 4A is a side cross-section view of a generally
cylindrical hollow ring (only one half shown) according to the
present invention.

[0037] FIG. 4B is a side cross-section view of a generally
cylindrical hollow ring (only one half shown) according to the
present invention.

[0038] FIG. 4C is a side cross-section view of a generally
cylindrical hollow ring (only one half shown) according to the
present invention.

[0039] FIG. 4D is a side cross-section view of a generally
cylindrical hollow ring (only one half shown) according to the
present invention.

[0040] FIG. 4E is a side cross-section view of a generally
cylindrical hollow ring (only one half shown) according to the
present invention.
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[0041] FIG. 5A is a side cross-section view of a generally
cylindrical hollow ring (only one half shown) according to the
present invention.

[0042] FIG. 5B is a side cross-section view of a generally
cylindrical hollow ring (only one half shown) according to the
present invention.

[0043] FIG. 5C is a side cross-section view of a generally
cylindrical hollow ring (only one half shown) according to the
present invention.

[0044] FIG. 5D is a side cross-section view of a generally
cylindrical hollow ring (only one half shown) according to the
present invention.

[0045] FIG. 6A is a top cross-section view of a ring accord-
ing to the present invention.

[0046] FIG. 6B is a side view of the ring of FIG. 6A.
[0047] FIG. 6C is a top view of a ring according to the
present invention.

[0048] Presently preferred embodiments of the invention
are shown in the above-identified figures and described in
detail below. It should be understood that the appended draw-
ings and description herein are of preferred embodiments and
are not intended to limit the invention or the appended claims.
On the contrary, the intention is to cover all modifications,
equivalents and alternatives falling within the spirit and scope
of the invention as defined by the appended claims. In show-
ing and describing the preferred embodiments, like or iden-
tical reference numerals are used to identify common or simi-
lar elements. The figures are not necessarily to scale and
certain features and certain views of the figures may be shown
exaggerated in scale or in schematic in the interest of clarity
and conciseness.

[0049] As used herein and throughout all the various por-
tions (and headings) of this patent, the terms “invention”,
“present invention” and variations thereof mean one or more
embodiment, and are not intended to mean the claimed inven-
tion of any particular appended claim(s) or all of the appended
claims. Accordingly, the subject or topic of each such refer-
ence is not automatically or necessarily part of, or required by,
any particular claim(s) merely because of such reference.

DETAILED DESCRIPTION OF THE INVENTION

[0050] Asshown in FIG. 1A, a coupling system 10 accord-
ing to the present invention has a coupling member 20 which
is a generally cylindrical hollow member with interiorly
threaded spaced-apart ends 22, 24 and an interior wall 26.
Two tubulars 32, 34 are threadedly connected to respective
ends 22, 24 of the coupling member. Between ends of the two
tubulars 32, 34 and adjacent the interior wall 26 of the cou-
pling member 20 is a ring 40 (shown schematically) which is
any ring according to the present invention. Optionally the
tubulars 32, 34 have a liner 36 which may be any known
tubular liner. Optionally, the ring 40 has one, two, three, four,
five or more (one shown) energizing member 42. Optionally,
a recess, slit, or opening 44 (or recesses or openings) (all
referred to as “openings”) leads from an exterior of the ring 40
to the energizing member(s) 42 which allow movement (e.g.
axial movement of the ring) when compressive forces are
applied to the ring without a change in volume of the ring but
with controlled change in shape of the ring. FIG. 1B is a top
(or bottom) view of one embodiments 40qa of a ring 40. FIG.
1C is a top (or bottom) view of one embodiment 42a of a ring
42. The rings and energizing members of FIGS. 2A, 2E and
3A are, similarly, items which are generally circular.
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[0051] As shown in FIGS. 2A-2D, a coupling system 100
according to the present invention has a protective ring 140
according to the present invention held in compression
between the pin ends 136, 138 of the pipes 132, 134. Each pin
end 136, 138 is threadedly secured in a respective end 122,
124 of a coupling member 120. The protective ring 140 has
three spaced-apart openings 144a, 1445, and 144¢, each of
which extends interiorly from an exterior of the ring 140 and
extends to an interior space which contains an energizing
member 142q, 1425, 142¢, respectively. Any energizing
member in any embodiment of the present invention may
have any suitable cross-section shape, including but not lim-
ited to, those shown in FIG. 2E (shapes as follows: 142e,
circular; 142f square; 142g, hexagonal; 1424, triangular;
142i, trapezoidal; 142, oval; 142k, teardrop; 142/, rectangu-
lar; 142m, teardrop; 142p, barrel).

[0052] Each pin end 136, 138 has an outer end bevel or
taper 136a, 1384, respectively. Edge portions 146, 147 of the
protective ring 140 are squeezed between an interior wall 126
of the coupling member 120 and the bevelled pin ends, thus
assisting in securing the ring 140 in place adjacent the interior
wall 126 of the coupling member 120.

[0053] It is within the scope of the present invention for all
energizing members of a ring (any disclosed herein) accord-
ing to the present invention to be of the same or of different
hardness. As shown in FIG. 2A, the two energizing members
142a, 142¢ are of the same hardness and the energizing mem-
ber 1425 is of a material harder than the material of the
energizing members 1424, 142¢. In one particular aspect, the
energizing members 142q, 142¢ are made of a resilient elas-
tomeric material, e.g., but not limited to, nitrile or butile; in
certain aspects the members 1424, 142¢ with a hardness of
about 70 durometer and the member 1425 with a hardness of
about 90 durometer. Any ring according to the present inven-
tion may have energizing members located further interiorly
than other energizing members of a hardness less than the
other energizing members (e.g. other energizing members at
an exterior wall of a ring).

[0054] In the coupling system 100, the protective ring 140
extends around the entire inner circumference of the coupling
member 120 and the energizing members 142qa, 1425, and
142¢ (and their corresponding openings 144a, 1445, 144c¢)
extend around (and within) the entire circumference of the
ring 140.

[0055] FIG. 3A shows a protective ring 200 according to
the present invention (e.g. usable in the coupling systems of
FIGS. 1A and 2A). In certain particular aspects a body 202 of
the ring 200 is made of compressible anti-corrosive material,
e.g. elastomeric resilient material, polytetrafluoroethylene
(“PTFE”), or a combination of elastomer and PTFE. Initially
three openings 211, 212, and 213 extend from an exterior of
the ring 200 to interior spaces 221, 222, 223, respectively,
within the ring 200. Energizing members 231, 232, 233 are
located within the interior spaces 221, 222, 223, respectively.

[0056] Optionally, the ring 200 has outer edges or “teeth”
204, 205.
[0057] The openings 211, 212, 213, the spaces 221, 222,

223 and the energizing members 231, 232, 233 extend around
the entire generally cylindrical body 202 (which is like the
rings 40 and 140 in general hollow cylindrical shape although
only part of the ring 200 is shown in FIG. 3A). Optionally, the
body 202 has a circumferential indentation 206 or concave
area therearound.
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[0058] As shown in FIG. 3B, the ring 200 is positioned
adjacent and installed inside a coupling member 240 (shown
partially-shaped generally cylindrically as the coupling mem-
bers 20 and 120 described above) having internally threaded
ends 242, 244 for threadedly mating with externally threaded
ends (e.g. the ends 252, 254 of pipes 262, 264, FIG. 3E).

[0059] As shown in FIG. 3C the ring 200 is being com-
pressed (indicated by arrows C1, C2), e.g. by pin ends of two
tubulars to be connected together by the coupling 240. Since
energizing members 231 and 233 are not as hard as the ener-
gizing member 232, the energizing members 231 and 233
move under compression before the energizing member 232,
thus the ring 200 begins to move outwardly (toward the cou-
pling member 240 as shown in FIG. 3C). The openings 211
and 213 begin to restrict and close. Then the opening 212
begins to restrict and close. The openings 211-213 provide
space so that the ring 200 does not significantly expand into
the flow path of the coupling member 240. The indentation
206 also facilitates the outward movement (toward the cou-
pling member interior wall) of the ring 200 and provides an
area or a void for ring material to flow to when the ring is
compressing.

[0060] FIG. 3D illustrates the ring 200 fully compressed
with the openings 211-213 closed and the energizing mem-
bers 231-233 compressed (the members 231-233 have
changed shape). The ring 200 has been forced against an
interior wall 246 of the coupling member and, due to the
openings 211-213, the indentation 206, and/or the entrapment
of the two teeth 204, 205, the ring 200 has been biased
outwardly and prevented from bowing inwardly so that the
ring 200 is pressed up against the interior wall 246 along the
length of the ring 200. The energizing members 231-233 are
pushing the ring 200 against the coupling’s interior wall.

[0061] As shown in FIG. 3E, the edges or teeth 204, 205 of
the ring 200 have been trapped between tapered ends of the
tubulars 262, 264 and part of the interior wall 246 of the
coupling member 240, thus facilitating maintenance of the
ring 200 in position to protect the interior wall 246.

[0062] With no adhesive or material between the interior
wall 246 and the ring 200, and with the edges 204, 205
entrapped as described, either: corrosive fluid and/or material
does not come into contact with the wall 246; or once such
fluid and/or material does move between the wall 246 and the
exterior of the ring 200 it is held there and its escape therefrom
is inhibited or prevented. Thus, the wall 246 is exposed only
to that amount of the material (and, in certain aspects only to
the amount of oxygen in that amount of material) so that other
corrosive material is prevented from flowing into that space to
corrode the wall 246 and so that a continuous flow of corro-
sive material is inhibited or prevented.

[0063] In certain aspects oil country tubular goods are
made according to certain length tolerances, e.g. one-eighth
inch plus or minus. By approximately sizing the openings
(e.g. the openings 211-213) of a ring according to the present
invention, this manufacturing tolerance can be accommo-
dated. For example, for tubulars with a one-eighth inch manu-
facturing tolerance, if each opening (e.g. 211-213) is 0.66
inches for a total of about 0.200 inches (actually 0.198 inches)
and the energizing members themselves (e.g. members 231-
233) can be squeezed a total of another 0.050 inches, a total of
about 0.250 inches of compression is available, i.e., an
amount equal to about the manufacturing tolerance of one-
eighth inch plus or minus (a total of one-fourth inch).
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[0064] FIG. 4A shows a ring 300 according to the present
invention useful in protecting a coupling member (e.g. a
coupling memberas in FIGS. 1A, 2A, 3B or 3E). The ring 300
(only half'is shown) has a body 302 with a first end 304 and a
second end 306. Each end, optionally, has a projecting edge or
tooth 314, 316, respectively which extends around the entire
circumference of its respective circular end. A plurality of
concave areas extend around the ring’s circumference areas
321,322,323 onthe ring’s exterior surface and areas 324, 325
on the ring’s interior surface. Two energizing members 331,
332 or held in corresponding recess 341, 342 on the ring’s
exterior surface and three energizing members 333, 334, 335
are held in corresponding recesses 343, 344, 345 on thering’s
interior surface.

[0065] As shown in FIG. 4E, the energizing members are,
in one aspect, deleted. Any one, some, or all of the recesses
341-345 may be deleted.

[0066] The edges or teeth 314, 316 can be trapped as
described above for the edges 204, 205.

[0067] AsshowninFIG. 4A, each energizing member 333,
334, 335 can be located opposite a concave area 321, 322, 323
(along with other forces) respectively, and, upon energizing
force the concave areas outwardly.

[0068] FIG. 4B illustrates a ring 350, like the ring 300, but
with only one energizing member 354 on an interior surface
of'aring body 352. The energizing member 354 is in a recess
356 which is positioned between two concave areas 351.
These concave areas 351 are on the body’s interior surface
and the body 352 has two end edges or teeth 353, 359.
[0069] FIG. 4C shows a ring 360, like the ring 350, but
without the concave areas 351. A body 362 has three concave
areas 363 on the body’s exterior surface. Optionally, there are
end edges 364 at ends of the body 362. Optionally, any ener-
gizing member or members disclosed herein can be added to
the ring 360.

[0070] FIG. 4D shows a ring 370, like the ring 350, but
without energizing members. A body 372 has two concave
areas 373 on the body’s interior surface. Optionally, ends of
the body 372 have edges 374. Optionally, any energizing
member or members disclosed herein can be added to the ring
370.

[0071] FIG. 5A shows a ring 400 according to the present
invention which is a generally cylindrical hollow member
(only half shown). The ring 400 has a body 402 with a con-
cave area 404 on its exterior surface. As with all the concave
areas referred to above, the concave area 404 extends around
the body of the ring. Optionally, as is true of any ring accord-
ing to the present invention, the concave area(s) may be
intermittent, a single pocket, or a series of spaced-apart dis-
tinct pockets. Ends of the body 402, optionally, have edges
406.

[0072] FIG. 5B shows a ring 410 according to the present
invention which is like the ring 400 but which includes a
recess 412 with an energizing member 416 therein. The ring
410 has a body 418 with a concave area 415 and with optional
end edges 419.

[0073] FIG. 5C shows a ring 430 according to the present
invention with a body 432 having optional end edges 433. A
concave areca 434 is on the body’s exterior surface.

[0074] FIG. 5D shows a ring 440 according to the present
invention with a body 442. The body 442 has a concave area
443 on its exterior and a recess 444 on its interior.

[0075] Inany embodiment with intermittent concave areas,
pocket, or pockets, if an energizing member is used, the
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energizing member may extend only so far as the area or
pocket(s) or it may still extend uninterrupted around the ring’s
circumference.

[0076] FIG. 6A illustrates a ring 600 with a plurality of
spaced-apart concave areas 604 in a body 602. optionally
energizing members 606 are adjacent each pocket. Alterna-
tively, as shown in FIG. 6C, in a ring 6004, like the ring 600,
an energizing member 608 can extend adjacent all pockets
604a in a body 602a.

[0077] The present invention, therefore, provides in at least
certain, but not necessarily all, embodiments, a ring, the ring
having: a ring body positionable adjacent an interior wall of a
coupling body of a coupling member between two spaced-
apart ends of the coupling body and located for contact by two
tubulars coupled together by the coupling member; the ring
body being generally cylindrical and having a ring channel
therethrough; the ring body having a volume; and at least one
energizing member within the ring. Such a ring may have one
or some, in any possible combination, of the following: at
least one opening leading through the ring to the at least one
energizing member; the at least one energizing member is a
plurality of spaced-apart energizing members; the at least one
opening is a plurality of openings, one opening corresponding
to each of a plurality of energizing members; the plurality of
openings is a first opening, a second opening, and a third
opening and each of both the first opening and the third
opening extend from an interior of the ring to a corresponding
energizing member, and the second opening extends from an
exterior of the ring to a corresponding energizing member;
the two tubulars each have a tapered portion and the ring body
has a first end and a second end, and two spaced-apart outer
edges, one at the first end of the ring body and one at the
second end of the ring body, and each outer edge trappable
between an interior portion of the coupling member and a
tapered portion of a tubular; the plurality of spaced-apart
energizing members are a first energizing member and a
second energizing member, and each of said energizing mem-
bers has a hardness, and the hardness of the second energizing
member is greater than the hardness of the first energizing
member; the at least one energizing member is made of a
resilient elastomeric material; the ring is made of compress-
ible anti-corrosive material; the ring has a circumferential
indentation therearound; the at least one opening is of suffi-
cient size that the ring does not expand significantly into the
ring channel upon installation within a coupling member and
contact by two tubulars; the ring, upon compression, is mov-
able against an interior wall of a coupling body of a coupling
member by action of the at least one energizing member;
and/or the at least one opening is sized for accommodating
manufacturing length tolerances of the two tubulars.

[0078] The present invention, therefore, provides in at least
certain, but not necessarily all, embodiments, a ring for use in
a coupling member for coupling together two tubulars, the
coupling member with a coupling body, the coupling body
being generally cylindrical and having a channel there-
through, the coupling body with two spaced-apart ends, each
end threaded for threaded mating with a tubular so that the
coupling member is connectible to two tubulars, the coupling
body having an interior wall, the ring including: a ring body
positionable adjacent an interior wall of a coupling body of a
coupling member between the two spaced-apart ends of the
coupling body and located for contact by two tubulars by
abutment by an end of each tubular, the ring body being
generally cylindrical and having a ring channel therethrough,
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the ring body having a volume, a plurality of spaced-apart
energizing members within the ring, the spaced-apart ener-
gizing members comprising at least a first energizing member
and a second energizing member, and each of said energizing
members having a hardness, a plurality of openings, one
opening corresponding to each energizing member, each
opening leading through the ring to an energizing member,
the plurality of openings comprising at least a first opening
and a second opening, the first opening extending from an
interior of the ring to a corresponding energizing member, the
second opening extending from an exterior of the ring to a
corresponding energizing member, the hardness of the sec-
ond energizing member greater than the hardness of the first
energizing member, and wherein the ring, upon compression,
is movable against the interior wall of the central portion of
the coupling body by action of the energizing members.

[0079] The present invention, therefore, provides in at least
certain, but not necessarily all, embodiments, a system for a
coupling together two tubulars, the system including: a cou-
pling member with a coupling body, the coupling body being
generally cylindrical and having a channel therethrough, the
coupling body with two spaced-apart ends, each end threaded
for threaded mating with a tubular so that the coupling mem-
ber is connectible to two tubulars, the coupling body having
an interior wall; a ring body positioned adjacent the interior
wall of the coupling body between the two spaced-apart ends
of the coupling body and located for contact by the two
tubulars by abutment by an end of each tubular, the ring being
generally cylindrical and having a ring channel therethrough,
the ring having a volume, and at least one energizing member
within the ring.

[0080] The present invention, therefore, provides in at least
certain, but not necessarily all, embodiments, a ring for use in
a coupling member for coupling together two tubulars, the
coupling member with a coupling body, the coupling body
being generally cylindrical and having a channel there-
through, the coupling body with two spaced-apart ends, each
end threaded for threaded mating with a tubular so that the
coupling member is connectible to two tubulars, the coupling
body having an interior wall, the ring including: a ring body
positionable adjacent an interior wall of a coupling body of a
coupling member between the two spaced-apart ends of the
coupling body and located for contact by an end of each of
two tubulars, the ring body being generally cylindrical and
having a ring channel therethrough, the ring body having a
circumference, the ring body having a volume, and at least
one concave area on a surface of the ring. Such a ring may
have one or some, in any possible combination, of the follow-
ing: the at least one concave area extends around the ring’s
circumference; one or a plurality of spaced-apart energizing
members in the ring; the or each energizing member extend-
ing around the ring’s circumference; the at least one concave
area is a plurality of spaced-apart concave areas; each of the
plurality of spaced-apart concave areas extends around the
ring’s circumference; and/or the ring has an exterior and an
interior, at least one concave area on the ring’s exterior, and at
least one concave area on the ring’s interior; the at least one
concave area on the ring’s exterior is three spaced-apart areas,
and the at least one concave area on the ring’s interior is two
spaced-apart areas; a plurality of energizing members in the
ring, the three spaced-apart areas on the ring’s exterior com-
prising a first area, a second area, and a third area, a first
energizing member of the plurality of energizing members
located between the first area and the second area, a second
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energizing member of the plurality of energizing members
located between the second area and the third area, the two
spaced-apart areas on the ring’s interior comprising a fourth
area and a fifth area, a third energizing member of the plural-
ity of energizing members located between the fourth area
and the fifth area, the ring having a first end and a second end,
a fourth energizing member of the plurality of energizing
members located between the first end and the fourth area,
and a fifth energizing member of the plurality of energizing
members located between the second end and the fifth area.

[0081] The present invention, therefore, provides in at least
certain, but not necessarily all, embodiments, a system for
coupling together two tubulars, the system including: a cou-
pling member with a coupling body, the coupling body being
generally cylindrical and having a channel therethrough, the
coupling body with two spaced-apart ends, each end threaded
for threaded mating with a tubular so that the coupling mem-
ber is connectible to two tubulars, the coupling body having
an interior wall; a ring positioned adjacent the interior wall of
the central portion of the coupling body between the two
spaced-apart ends of the coupling body and located for con-
tact by an end of each of the two tubulars, the ring being
generally cylindrical and having a ring channel therethrough,
the ring having a circumference, the ring having a volume;
and at least one concave area on a surface of the ring.

[0082] The present invention, therefore, provides in at least
certain, but not necessarily all, embodiments, a method for
coupling together two tubulars comprising a first tubular and
a second tubular, the first tubular having an end with exterior
threading, the second tubular having an end with exterior
threading, the method including: threadedly engaging each
threaded end of the each of the two tubulars with an end of two
spaced-apart ends of a coupling system, the coupling system
is any disclosed herein; a ring positioned adjacent the interior
wall of the central portion of the coupling body between the
two spaced-apart ends of the coupling body and located for
contact by the two tubulars by abutment by an end of each
tubular, the ring being generally cylindrical and having a ring
channel therethrough, the ring having a volume, at least one
energizing member within the ring, an end of each tubular
contacting the ring and compressing the ring, and said com-
pression energizing the at least one energizing member to
move the ring against an interior wall of the coupling. Such a
method may include one or some, in any possible combina-
tion, of the following: the at least one energizing member is a
plurality of spaced-apart energizing members, the at least one
opening is a plurality of openings, one opening corresponding
to each energizing member, at least one opening extends from
an interior of the ring to a corresponding energizing member,
and at least one opening extends from an exterior of the ring
to a corresponding energizing member; the ring has two
spaced-apart outer edges, one at the first end of the ring and
one at the second end of the ring, and each outer edge trap-
pable between an interior portion of the coupling member and
tapered portions of the two tubulars, the method including
trapping each outer edge between the interior portion of the
coupling member and a tapered portion of one of the two
tubulars; the plurality of spaced-apart energizing members
comprise at least a first energizing member and a second
energizing member, and each of said energizing members
having a hardness, the hardness of the second energizing
member greater than the hardness of the first energizing mem-
ber, the method including initiating energizing of the first
energizing member before initiating energizing of the second
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energizing member; the at least one opening is of sufficient
size that the ring does not expand significantly into the ring
channel upon installation within the coupling member and
contact by the two tubulars, the method including expanding
the ring so that an insignificant amount of the ring expands
into the ring channel; and/or the at least one opening is sized
for accommodating manufacturing length tolerances of the
two tubulars, the method including accommodating the
manufacturing length tolerances with the at least one open-
ing.

[0083] Accordingly, while preferred embodiments of this
invention have been shown and described, many variations,
modifications and/or changes of the system, apparatus and
methods of the present invention, such as in the components,
details of construction and operation, arrangement of parts
and/or methods of use, are possible, contemplated by the
patentee, within the scope ofthe appended claims, and may be
made and used by one of ordinary skill in the art without
departing from the spirit or teachings of the invention and
scope of appended claims. Thus, all matter herein set forth or
shown in the accompanying drawings should be interpreted
as illustrative and not limiting, and the scope of the invention
and the appended claims is not limited to the embodiments
described and shown herein.

[0084] In conclusion, therefore, it is seen that the present
invention and the embodiments disclosed herein and those
covered by the appended claims are well adapted to carry out
the objectives and obtain the ends set forth. Certain changes
can be made in the subject matter without departing from the
spirit and the scope of this invention. It is realized that
changes are possible within the scope of this invention and it
is further intended that each element or step recited in any of
the following claims is to be understood as referring to the
step literally and/or to all equivalent elements or steps. The
following claims are intended to cover the invention as
broadly as legally possible in whatever form it may be uti-
lized. The invention claimed herein is new and novel in accor-
dance with 35 U.S.C. .sctn.102 and satisfies the conditions for
patentability in .sctn.102. The invention claimed herein is not
obvious in accordance with 35 U.S.C. .sctn.103 and satisfies
the conditions for patentability in .sctn.103. This specifica-
tion and the claims that follow are in accordance with all of
the requirements of 35 U.S.C. .sctn.112. The inventors may
rely on the Doctrine of Equivalents to determine and assess
the scope of their invention and of the claims that follow as
they may pertain to apparatus not materially departing from,
but outside of, the literal scope of the invention as set forth in
the following claims. All patents and applications identified
herein are incorporated fully herein for all purposes.

What is claimed is:

1. A ring for use in a coupling member for coupling two
tubulars, the coupling member being generally cylindrical
and having an interior wall therein and a channel there-
through, the coupling member having two spaced-apart ends,
each of the spaced-apart ends threaded for threaded mating
with a threaded external end of one of the two tubulars so that
the coupling member is connectible to the two tubulars, the
ring comprising:

a ring body positionable adjacent the interior wall of the
coupling member for contact by the threaded external
ends of the two tubulars, the ring body being generally
cylindrical and having a ring channel therethrough, the
ring body having at least one opening and at least one
concave area therein, at least one of each of the at least
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one openings and each of the at least one concave areas
on more than one surface of the ring body.

2. The ring of claim 1, wherein at least one surface com-
prises an interior surface, an exterior surface and combina-
tions thereof.

3. The ring of claim 2, wherein at least one of the at least
one openings and the at least one concave areas extends
around the interior surface of the ring body.

4. The ring of claim 2, wherein at least one of the at least
one openings and the at least one concave areas extends
around the exterior surface of the ring body.

5. The ring of claim 2, wherein at least one of the at least
one openings and the at least one concave areas extends
around the interior surface and the exterior surface of the ring
body.

6. The ring of claim 1, wherein the at least one opening
comprises a plurality of spaced-apart openings.

7. The ring of claim 2, wherein at least one of the plurality
of spaced-apart openings extends around the interior surface
and wherein the at least one of the plurality of spaced-apart
openings extends around the exterior surface of the ring body.

8. The ring of claim 1, wherein the at least one opening is
of sufficient size so that the ring body does not expand sig-
nificantly into the ring channel upon installation with the
coupling member and the two tubulars.

9. The ring of claim 1, wherein the at least one opening is
sized for accommodating manufacturing length tolerances of
the two tubulars.

10. The ring of claim 1, wherein the at least one opening
facilitates maintenance of the position of the ring body
against the interior wall of the coupling member.

11. The ring of claim 1, wherein the at least one concave
area comprises a plurality of spaced-apart concave areas.

12. The ring of claim 10, wherein at least one surface
comprises an interior surface, an exterior surface and combi-
nations thereof, and wherein at least one of the plurality of
spaced-apart concave areas is on the interior surface of the
ring body and wherein at least one of the plurality of spaced-
apart concave areas is on the exterior surface of the ring body.

13. The ring of claim 1, wherein at least one of the at least
one openings is positioned in at least one of the at least one
concave areas.

14. The ring of claim 1, further comprising at least one
energizing member, each of the at least one energizing mem-
bers positionable within one of the at least one openings.

15. Thering of claim 13, wherein the at least one energizing
member is positionable within the one of the at least one
openings of the ring body such that, under compression, the at
least one energizing member is energized to push the ring
body against the interior wall of the coupling member.

16. Thering of claim 13, wherein the at least one energizing
member is positioned in at least one of the at least one concave
areas.

17. The ring of claim 13, wherein at least one of the at least
one energizing members extends around a circumference of
the ring.

18. Thering of claim 13, wherein the at least one energizing
member is made of a resilient elastomeric material.

19. The ring of claim 13, wherein each of the at least one
energizing members has a hardness, the hardness of a first
portion of the at least one energizing members being greater
than a hardness of a second portion of the at least one ener-
gizing members.
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20. The ring of claim 1, wherein the ring body has two
spaced-apart edges, each of the two spaced-apart edges trap-
pable between the coupling member and one of the two tubu-
lars.

21. The ring of claim 1, wherein the ring body is made of
compressible anti-corrosive material.

22. A system for coupling two tubulars, each of the two
tubulars having a threaded external end, the system compris-
ing:

a coupling member being generally cylindrical and having
an interior wall therein and a channel therethrough, the
coupling member having two spaced-apart ends, each of
the two spaced-apart ends threaded for threaded mating
with the threaded external end of one of the two tubulars
so that the coupling member is connectible to the two
tubulars; and

a ring for use in the coupling member, comprising:

a ring body positionable adjacent the interior wall of the
coupling member for contact by the threaded external
ends of the two tubulars, the ring body being generally
cylindrical and having a ring channel therethrough,
the ring body having at least one opening and at least
one concave area therein, at least one of each of the at
least one openings and each of the at least one concave
area being on at least one of an exterior surface of the
ring body, an interior surface of the ring body and
combinations thereof.

23. The system of claim 21, wherein the at least one open-
ing comprises a plurality of spaced-apart openings.

24. The system of claim 21, wherein the at least one open-
ing is of sufficient size so that the ring body does not expand
significantly into the ring channel upon installation with the
coupling member and the two tubulars.

25. The system of claim 21, wherein the at least one open-
ing is sized for accommodating manufacturing length toler-
ances of the two tubulars.

26. The system of claim 21, wherein the at least one open-
ing facilitates maintenance of the position of the ring body
against the inner surface of the coupling member.

27. The system of claim 21, wherein the at least one con-
cave area comprises a plurality of spaced-apart concave areas.

28. The system of claim 21, wherein at least one of the at
least one openings is positioned in at least one of the at least
one concave areas.

29. The system of claim 21, further comprising at least one
energizing member, each of the at least one energizing mem-
bers positionable within one of the at least one openings.

30. The system of claim 28, wherein at least one energizing
member is positionable within one of the at least one openings
of'the ring body such that, under compression, the at least one
energizing member is energized to push the ring body against
the interior wall of the coupling member.

31. The system of claim 28, wherein at least one energizing
member is positioned in at least one of the at least one concave
areas.

32. The system of claim 28, wherein each of at least one
energizing members has a hardness, the hardness of a first
portion of the at least one energizing members being greater
than a hardness of a second portion of the at least one ener-
gizing members.

33. The system of claim 21, wherein the ring body has two
spaced-apart edges, each of the two spaced-apart edges trap-
pable between the coupling member and one of the two tubu-
lars.
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34. A method for coupling two tubulars, each of the two
tubulars having a threaded external end, the method compris-
ing:

providing a coupling system comprising:

a coupling member being generally cylindrical and having
an interior wall therein and a channel therethrough, the
coupling member having two spaced-apart ends, each of
the two spaced-apart ends threaded for threaded mating
with the threaded external end of one of the two tubulars;
and

a ring for use in the coupling member, comprising:
aring body positionable adjacent the interior wall of the

coupling member for contact by the ends of the two
tubulars, the ring body being generally cylindrical and
having a ring channel therethrough, the ring body
having at least one opening and at least one concave
area therein, at least one of each of the at least one
openings and each of the at least one concave areas
being on at least one of an exterior surface of the ring
body, an interior surface of the ring body and combi-
nations thereof;

positioning the ring in the coupling member with the ring
body adjacent the interior wall of the coupling member;

connecting the coupling member with the two tubulars by
threadedly mating each of the two spaced-apart ends of
the coupling member with the threaded external end of
one of the two tubulars such that the two tubulars contact
the ring body; and

compressing the ring body between the two tubulars such
that the ring body flows into at least a portion of the at
least one opening and the at least one spaced-apart con-
cave area such that the ring body has a controlled change
of shape without a change in a volume of the ring body.

35. The method of claim 34, wherein the ring further com-
prises at least one energizing member, each of the at least one
energizing members in one of the at least one openings and
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wherein, the step of compressing comprises compressing the
ring body between the two tubulars such that the at least one
energizing member is energized to push the ring body against
the interior wall of the coupling member.

36. The method of claim 34, wherein the ring body has two
spaced-apart edges, and wherein the method further com-
prises trapping at least one of the two spaced-apart edges
between a portion of the coupling member and a portion of the
tubular.

37. The method of claim 34, wherein each of the at least one
energizing members has a hardness, the hardness of a first
portion of the at least one energizing members being greater
than a hardness of a second portion of the at least one ener-
gizing members, and wherein in the step of compressing
comprising energizing the second portion of the at least one
energizing members before energizing the first portion of the
at least one energizing members.

38. The method of claim 34, wherein the at least one
opening is of sufficient size that the ring does not expand
significantly into the ring channel upon compression, and
wherein the method further comprises expanding a portion of
the ring body into the at least one opening so that an insig-
nificant amount of the ring expands into the ring channel.

39. The method of claim 34, wherein the at least one
opening is sized for accommodating manufacturing length
tolerances of the two tubulars, and wherein the method fur-
ther comprises accommodating the manufacturing length tol-
erances of the two tubulars with the at least one opening.

40. The method of claim 34, wherein the step of compress-
ing comprises tightening a connection between the two tubu-
lars and the coupling member such that, upon compression of
the ring body, the at least one energizing member is energized
to push the ring body against the interior wall of the coupling
member.



