- 1- Coupling Assenbly and Protective R ng therefor The present
invention relates to a protective ring or gasket for use in a coupling
assenbly, to a coupling assenbly conprising the protective ring, and to a
met hod of coupling tubul ars together using the coupling assenbly.

Many tubulars are used to convey corrosive or erosive materials. Many
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t ubi ng/ casi nitar®coffetttidt Rfet et Fihgdgs -weolls into =zones that

produce highly corrosive fluids. To overcome corrosion

15 problems, 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.

Certain typical multiple walled pipe, e.g. a lined

20 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

25 the corrosive fluid, as well as external forces such as
external pressure, mechanical loading, ete. 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

30 casing strings and in the production of o0il and gas, each
joint of pipe is usually about 7.32-13.41m (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 string, successive

35 joints of tubing/casing are connected together using a



coupling (or coupling assenbly) until the desired length of string is
achieved. Simlarly in pipelines successive pieces of pipe are joined by
coupl i ngs. Typi cal ly, the coupling conprises an annul ar body for

pl acenent between and to which two tubulars may be connected. The annul ar
body has a thread on its interior surfacg for receiving the thread on the
end of the each of the tubulars. An annular gasket is positioned
substantially centrally within and co-axial with the 10 annular body. In
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It is desirable, where successive Jjoints of the

15 lined or clad pipe are joined to one another by means of
a coupling that the interior of the coupling is protected
from corrosion.

US-A-4,875,713 discloses a coupling comprising a
collar for receiving internally coated threaded tubings

20 or casings, the coupling having an integral locking ring
and a seal ring of resilient material having an annular
recess for receiving the integral locking ring. The seal
ring comprises radial apertures to allow for escape of
gases which may permeate through the resilient material

25 and pressurize the space between the outer diameter of
the seal ring and the internal face of the collar. The
radial aperture will tend to close, but be forced open
when pressure differential builds to allow pressure
equalization across the seal ring.

30 US-A-1,889,868 discloses a pipe coupling used
between joints of drill pipe in drilling operations, the
coupling having +two threaded joints threaded therein. A
sleeve is arranged within the coupling member between
ends of the drill pipe. The ends of the joints of drill

35 pipe each abut copper seal rings arranged in opposing



ends of the drill pipe. The ends of the joints of drill 35 pipe each abut
copper seal rings arranged in opposing 3 end rings with spring nenbers
linking themto a heavy central body of the sleeve. The spring nenber has
rubber filler nenbers thereabout to frictionally engage the coupling nenber
to inhibit novenment therebetween. The rcuBher filler nenbers extrude in an
annul ar space between the end rings and the coupling nenber (10) upon the
spring nmenbers having pressure applied thereto. A set screwis used to
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t he coupling body. Preferably, the at /|east one opening is. in the
interior surF%EE?t¢$?%$mat@ﬁﬂﬂueﬁg éﬁhif?bﬁmqﬂﬁp**ﬁ9a§°a¥a %o openi ng
is in the extkré®d Forf a€freaded mating with a tubular so that the

15 coupling assembly may provide a connection between two
tubulars, a protective ring comprising a ring body for
positioning adjacent an interior wall of said coupling
body between the two ends thereof and located for contact
by said two tubulars, said ring body being generally

20 cylindrical having an exterior surface and an interior
surface and a ring channel therethrough, said protective
ring comprising at least one concave area extending
around at least a part of the circumference of said
exterior of said ring body at least one opening in at

25 least one of the exterior and interior surfaces of said
ring body characterised in that said protective ring has
at least one further concave area on said interior
surface of said ring body, such that, upon the tubulars
being threaded into said coupling body, ends thereof

30 compress the protective ring urging the protective ring
against the inner wall of the coupling body.

Preferably, the at least one opening is in the
interior surface. Alternatively, or additionally, the at

least one opening is in the exterior surface.



- 4 - Advant ageously, the at |east one opening is at |east one
recess. Preferably, the recess further conprises an energizing nmenber

arranged in the at |east one recess. Preferably, the at |east one
concave area extends around substantially the whole of the circunference of
the ring body. Advant ageousl y, thegzat |east one concave area in the

exterior surface conprises three spaced-apart areas, and the at | east one
concave area in the interior surface is 10 two spaced-apart areas.
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area, and a third area, a first energizing member of the
15 plurality of energizing members located between the first
area and the second area, a second 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 body's interior comprising a fourth
20 area and a fifth area, a third energizing member of the
plurality of energizing members located between the
fourth area and the fifth area, the protective ring
having a first end and a second end, a fourth
energizing member of the plurality of energizing members
25 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.
Preferably, the coupling assembly system further
30 comprises the step of compressing the protective ring
closes the opening, the ring body changing shape without
a substantial change in volume.
Advantageously, the at least one opening is of
sufficient size such that, when compressed between the

35 two tubulars the ring body is inhibited from significant



expansion into a flow path defined by the coupling assenbly and the two

t ubul ars. In certain aspects, such a protective ring has two or nore
energi zi ng nmenbers; and in one particular aspect such a protective ring has
t hree spaced-apart energi sing nenbers |ocated in recesses adjacent openi ngs
in the protective ring that provide for gantroll ed conpression of the
protective ring and hol ding of the protective ring in position wth respect
to the coupling's interior wall. 10 In another aspect there are five
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enbodi ment 0b£a LOHPhHInGS sRMYE | AndSencleh paOitubbbar Sn an inhegs. 1B
and 1C are pl an, Vi gws of the twp conponents of the coupling assenbly of
Fig. 1A, shof@Atsephr 5881 HFPEP Lt 4P ?g?gloFi g. 2Ais a side cross-section
vi ew of a second mAbodipFertiecafive cotiphdg ngaassedbhy i rcausethet hpirasent
tmeENfB invention may have one, two, three, four, five or more
concave areas on the protective ring, on the protective
ring's exterior and/or on the protective ring's interior
to enhance directed <controlled energizing of the
protective ring into contact with a coupling member. In
20 one particular aspect, such a protective ring has three

concave portions on the protective ring's exterior and

two concave portions on the protective ring's interior.

Optionally, such a protective ring (with one - five or
more concave areas) may have one - five or more
25 energizing members. In certain aspects, in a protective

ring with two (or more) spaced-apart concave areas on a
side of a protective ring, an energizing member is

located between two concave areas.



Fig, 28 is a side cross-section view of a coupling body part of the
assenbly of Fig. 2A; 15Fig. 2Cis a side cross-section view of a protective
ring part of the assenbly of Fig. 2A; Fig. 2D is a side cross-section
view of two tubulars prior to coupling with a coupling assenbly; Fig. 2E is
a cross-section view of various 20energi gi-ng nmenbers according to the
present invention; Fig. 3Ais a side cross-section view of part of a first
enbodi ment of a protective ring; Fig. 38 is a partial side view
122 grgss% section EtirtﬁllebﬁtﬁbeCEﬂn‘di%rrsiﬁ&@difngE!c@ ﬁtgteilﬂrélg%nwhlhva?]ﬁﬂblm i Ing
ody formng a coupl.i assenbl y; i gs. to show t he coupling
cosenbly of EPUPTeRSE ik s BERhion) BadS o Yoot €8 skampie only ES Py
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accordi rfg t cenihedpnesentof nvant compling assemblyFi gn 40ses wisthdetwo
cross-sectiopn,wi£W.of part of a 35fourth enmbodi ment of a protective ring;

Figs. 1B and 1C are plan views of the two components
of the coupling assembly of Fig. 1A, shown separately for
clarity;

10 Fig. 2A is a side cross-section view of a second
embodiment of a coupling assembly in use with two
tubulars;

Fig. 2B is a side cross-section view of a coupling
body part of the assembly of Fig. 2A;

15 Fig. 2C is a side cross-section view of a protective
ring part of the assembly of Fig. 2A;

Fig. 2D is a side cross-section view of two tubulars
prior to coupling with a coupling assembly;

Fig. 2E is a <cross-section view of various

20 energizing members according to the present invention;

Fig. 3A is a side cross-section view of part of a
first embodiment of a protective ring;

Fig. 3B is a partial side view in cross-section of
the protective ring of Fig. 3A in use with a coupling

25 body forming a coupling assembly;

Figs. 3C to 3E show the coupling assembly of Fig. 3B
in different stages of compression;

Fig. 4A is a side cross-section view of part of a
second embodiment of a protective ring according to the

30 present invention;

Fig. 4B is a side cross-section view of part of a
third embodiment of a protective ring according to the
present invention;

Fig. 4C is a side cross-section view of part of a

35 fourth embodiment of a protective ring;



- 7- Fig. 4D is a side cross-section view of part of a fifth

enbodi nent of a protective ring according to the present invention;

Fig. 4E is a side cross-section view of part of a sixth enbodi mrent of a
protective ring according to the present invention; Fig. S5Ais a side
cross-section view of part of a seventh embodi nent of a protective ring;
Fig. SBis a side cross-section view of part of a 10ei ghth enbodi nent of a
protective ring; Fig. SCis a side cross-section view of part of a

ni nth enbodi nent piga mbotﬁ:tavelaleng:ross sed'_tizgm Sbhiés afsiglert of a

cross-sectio ew_o art a tenth iment.of a cti Ve r
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protective rpﬁgsent 1nvEng:.o£>B is a side view of the protective ring of

Fig. 6A; and F|g 6C .S top cr se n twelfth
20enbodi nent of a p?ot &8 ive Fi rsféde oSt se%%'v%n |§£%‘9 2 13’\%% c%ﬁp i ng
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hol | ow nenbe i t hreaded spaced-apart ends 22, 24 and an
interior ml#r%%égi‘fm%ﬁ?%jég{'é%{s 32, 34 are
Fig. 5A is a side cross-section view of part of a

seventh embodiment of a protective ring;
Fig. 5B is a side cross-section view of part of a
10 eighth embodiment of a protective ring;

Fig. 5C is a side cross-section view of part of a
ninth embodiment of a protective ring;

Fig. 5D is a side cross-section view of part of a
tenth embodiment of a protective ring;

15 Fig. 6A is a top cross-section view of an eleventh
embodiment of a protective ring;

Fig. 6B is a side view of the protective ring of
Fig. 6A; and

Fig. 6C is a top cross-section view of a twelfth

20 embodiment of a protective ring.

As shown in Fig. 1A, a coupling assembly 10 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

25 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 coupling member
20 is a protective ring 40 (shown schematically) which is
any protective ring. Optionally the tubulars 32, 34 have

30 a liner 36 which may be any known tubular liner.
Optionally, the protective 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

35 exterior of the protective ring 40 to the energizing



25 threadedly connected to respective ends 22, 24 of the coupling nmenber.
Bet ween ends of the two tubulars 32, 34 and adjacent the interior wall 26
of the coupling nmenber 20 is a protective ring 40 (shown schematically)
which is any protective ring. Optionally the tubulars 32, 34 have 30 a
liner 36 which may be any known tubul ar- Igner. Optionally, the protective
ring 40 has one, two, three, four, five or nore (one shown) energizing
menber 42. Optionally, a recess, slit, or opening 44 (or recesses or

openi ngs) (ahémbefesy ed2t@hash" apeBWNgsvEmbaddgel FOMaRa3Saxtienbat 6F the
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protective rthg gootécgivdaCringa Fopg.-(dB bet hotppvi(ew bbtora)enbedi mEnt 42a
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As shown in FPBs. (9A- 2botgomdpupMisy assentdne 109nhediment ot €22i vefriag 140

held in cowgﬁ@éééeei 1 veal 4 PrReeRIS+138,1vL38 Q{gd hen@ RBESr432ind34-
Each pin end 136, 138 is _threadedly secured in a respective end 122, 124 of
15 a coupl i "E=HRABEr C20F1FRe Aot edfi vARE| P 128°hass ¥l khacé§eBfar t

openi ngso | 44 idl4bre apendA4L1y eachc@iawhi ch extends interiorly froman
exterior of the protective, ri ngql40 and extends to an interior_space which

contai ns an ener ¢i*3i PR°RnbRr F$934a, 22258, 4SRUPLLBHcREFFEPYY ARY bas
ener gi zi ng nenpes teébbiwe heivgnlgaynbadeianyomgirbabliencbessesacthanpshape,

1420, ci Toul SPUS143F, dqPartt FAqPBeagbial : L Vhon ESER gl 47S 1487
trapezoi dal ;1382}s bthabadddlPk, stéearddopn a42éspabreceangdl ae2,142d) of
or taper 1355, CTHb Raoenber, 100" AL Sivectd 2o 8, RENCERBRR TP
ring 140 ar espgcedzapabetweeningsi hdéaiolddkl | 2a82616fct heacbuplfi rgimbnmber
120 and the Qf!&ﬁ&§miﬂyﬂériorly from an exterior of the protective
ring 140 and extends to an interior space which contains
an energizing member 142a, 142b, 142c, respectively. Any
20 energizing member shown herein may have any suitable
cross-section shape, including but not limited to, those
shown in Fig. 2E (shapes as follows: 1l42e, circular;
142f, square; 142g, hexagonal; 142h, triangular; 142i,
trapezoidal; 1423, oval; 142k, teardrop; 1421,
25 rectangular; 142m, teardrop; 142p, barrel).

Each pin end 136, 138 has an outer end bevel or
taper 136a, 138a, 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

30 ends, thus assisting in securing the protective ring 140
in place adjacent the interior wall 126 of the coupling
member 120.

It is possible for all energizing members of a

protective ring (any disclosed herein) disclosed herein

35 to be of the same or of different hardness. As shown in



30 ends, thus assisting in securing the protective ring 140 in place

adj acent the interior wall 126 of the coupling nenber 120. It is
possi ble for all energizing nmenbers of a protective ring (any discl osed
herei n) disclosed herein 35to be of the sane or of different hardness. As
shown in - 9- Fig. 2A, the two energi zi Bg- nenbers 142a, 142c are of the
sane hardness and the energi zing nenber 142b is of a material harder than
the material of the energizing nmenbers 142a, 142c. |In one particul ar

aispect, t he rener gzjzz{ ngxéremganéﬂgﬁzliﬁé_zﬁeﬂwrm@zsr mzes%kée?f the
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certain aspctile t RETABRSE 52092 £Po 4 9B FELR ATH AR 3 2Rooh? FF 2

duronet er anthtdei aentterrded?b thidrh ahkar thagesiafl Abdut tB8 denemgietngAny
protective ring 10 di osed rei n_may have ener.gi zing nenbers | ocated
further int enr‘el%efrysthggﬁ%t he}ﬁgﬁér gitZi ng e earxgtlg:nu o) aaﬁ%?ﬁﬁéssgﬁ%ss
than thé ot hreeneringi mgrkeniser 54%=, g.l4@chearengigiezi 0§ menbesslaensn
exteri or m'él&iﬁ%@fﬂ%ef&%'tc\éae.iy.l.ng)e'. Sl Ny f e, 5eURl g a5 seybl Xi?:QQ%et he
protective ring 140 extends around tHe ‘entire inner circunfefence of the
coupl i ng nemperbuRplendin heerhaiyi 25Pgchenbee snaubars 1428a, ahd2¢4véthand

thei'r corr espondiace OEDE 195044490 ddAlne 1440k 8XLED nakBNRT: GBRChAENI 1)

the entire 20circunference of the protective ring 140. Fig. 3A shows
a protectiver PAFIREFS(e2F. alrea 2P n MUIFEMEHRA | NP Es RIWNGLSL YT Filgs. | A

and 2A)1.0 | n gesdpbdedardid i ar mSpetared ROd¥a202naf hBRLREEL e¢biYechi NG
200 is made of conpressible anti-corrosive material, e.qg. 25 el astagneric
resilient nelt®fFRgs tﬁﬁ?f%ﬁ?%XlE%?%e?ﬁyFEn%n?rgﬁﬁiﬁg,mﬁgbﬁrﬁoﬁﬁﬁnafiBn of
el astoner anghfddss | Niddsal tyahhrige: opehetgSerddgi Zidg adishbakss exkegd from
an exterior of, the %éotective ring, 200 to,interior,k spaces 2%% 222, 223,
respecti vel y° ERFT hi FRERE HIT ecPTiRSF F ng*30280. %ﬁg?gfﬁfngw foePE 231,
232, 233 areptocadetvaiting) e i nterior spaces 221, 222, 223, respectively,

15 In the coupling assembly 100, the protective ring
140 extends around the entire inner circumference of the
coupling member 120 and the energizing members 142a,
142b, and 142c (and their corresponding openings 1l44a,
144b, l44c) extend around (and within) the entire

20 circumference of the protective ring 140.

Fig. 3A shows a protective ring 200 (e.g. usable in
the coupling assemblies of Figs. 1A and 2A). In certain
particular aspects a body 202 of the protective ring 200
is made of compressible anti-corrosive material, e.g.

25 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 protective ring 200 to interior spaces
221, 222, 223, respectively, within the protective ring

30 200. Energizing members 231, 232, 233 are located within
the interior spaces 221, 222, 223, respectively.

Optionally, the protective ring 200 has outer edges
or "teeth" 204, 205.

The openings 211, 212, 213, the spaces 221, 222, 223

35 and the energizing members 231, 232, 233 extend around



Optionally, the protective ring 200 has outer edges or "teeth" 204, 205.
The openi ngs 211, 212, 213, the spaces 221, 222, 223 35and the energi zing
menbers 231, 232, 233 extend around - 10- the entire generally cylindrical
body 202 (which is like the protective rings 40 and 140 in general hol | ow
cylindrical shape although only part of ibe protective ring 200 is shown in
Fig, 3A). Optionally, the body 202 has a circunferential indentation 206 or
concave area therearound. As shown in Fig. 38, the protective ring
%Og is posittnfednadkacg?heaad1&rﬁgﬂﬂnaiﬂq§ﬂ;5bd¥fnnuﬂka?iaﬁnhe{;24@
shown parti y -_sha eneral |l y cylindrical Ly as the cou
menbers 20 a elZBragggng%d aHBFE) %gvi%ﬁdinﬁéﬁnaﬁxy Fﬁpgﬁagd Bﬁgggf42,
244 for threagkihgrimmal nghaipiesh £ktiesngh | wrilyr epaletl effidst{e. prottheternds 252,
254 of pipes_262, 4,. Fig. 3E) .sho in Fig 3C.the protectiv i ng
200 is beingrﬁggcgﬁgrégke Wﬁ1l%2?ég'b§%3rro$% ﬁéiiﬁﬁ éb%.ggéypgﬁaends
of two tubullaas to bércumfiecesdihdgeimdenbytitme @Ol Png HOza B necea
ener gi zi ng meheLs-33dqgand 233 are not as hard as the energizing member

232, the energizing menbers 231 and 233 nobve under conpression before the
energi zi ng 20 menb@r sien t s i@ pBdtecthee UG heging t2PGode

outwardly (tQuefditheqcouphingneniey 24Qs28138aWN16h8:iHEY, a3Ckoulign
openi ngs 211 and 213 beginto restrict and close. Then the opening 2?2

begi ns to reBeRPRE antCl osEShorie oRAIHRLI L1 — 213h5P6d de I8paEaldy t hat
the 25 pyotesfivedrisgl2p0 daes ¢y s&s%iiﬁgnt hem@%Rand dgt oahle fibew path
of the coupling nenber 240. The indentation_206 also facilitates the
out war d nnveﬁ%g?rfPﬁaa OYRE RRUPPEnRHBRBELLYnEBFREFeRarPiSof 4ene 244
protective riag ERPeadddpyoMhdenganidheaxtbraallydtheeapedt eatsvger.ighg 30
Tl ust rat oo TR BPGPoReTues T f G ZO0PEI 752 CoRB cobb8 wiEh' The openings 211
- 213 cl osed and Abeskoengizi AfjgneAbetbe2dlote2B83veonpngs260 (iishdedrabers
231 35'1§33 Q@Mﬁr&@@@86913398§ledTﬁ§ QEQL%%tEY? 55?9 %QS.“%§ 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 energizing member 232, the energizing members 231
and 233 move under compression before the energizing
20 member 232, thus the protective ring 200 begins to move
outwardly (toward the coupling 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
25 protective 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
coupling member interior wall) of the protective ring 200
and provides an area or a void for protective ring
30 material to flow to when the protective ring is
compressing.
Fig. 3D illustrates the protective ring 200 fully
compressed with the openings 211 - 213 closed and the
energizing members 231 - 233 compressed (the members 231
35 - 233 have changed shape). The protective ring 200 has



been forced against an interior wall 246 of the coupling nmenber and, due to
t he openings 211 - 213, the indentation 206, and/or the entrapnent of the
two teeth 204, 205, the protective ring 200 has been biased 5 outwardly and
prevented frombow ng inwardly so that the protective ring 200 is pressed
up against the interior wall 246 along Lhejlength of the protective ring
200. The energi zing nmenbers 231 - 233 are pushing the protective ring 200
agai nst the coupling's interior wall. 10As shown in Fig. 3E the edges or

teeth 204, 205e&4 i:‘QEcQ&OEgSEh %@ ainNG A0 8y PEE N2 4 6 BB EnBelbwRen ihaper ed

ends of the tubul ars part_of the |nter|or wal | 246_of the
coupl i ng mentfeembeD, aRds f A9 | t‘é&l nEhRai FPERARGE of2dkthe Profidri vdbe ng

200 in posi tlﬂmé&téél@ﬁoneet tdiR1/dY CERST eﬂ/%h:'hﬁ&éﬁt of theV thonaeadhesi ve
or materi al e vveenzélge |nter|or wal | 246 and t

ro ectl erin 200 and
with the edges?%04 5 efffapBEatasti¥ecr FABY, gPBhe y’F& v
and/ or ne er mhtﬁbmmoandogs&ewah&eaorﬁmﬁ béwing h;BnMi:dllﬁOsaﬂihaar tmce
such fluid and/ o ter Jove bet ween, t he wa t.he exterior
of the prote®¥¥ erTF 266‘“19t e?% h&fd RIRIhNHP |tasga€‘§}? e ﬁer"é‘?‘lggl;ﬁ
i nhi bited or qna]allemledala'hgsthéhkength 2£6the pxpteedtivel ying 208t a‘mm

of the mat er'%lleé?néjin %% pect s gnl%t}%éﬁaﬁ ug&,oq__f en in

t hat anmpbunt o erra ) mso er cOrrosiv IS |nh|eb| te
prevent ed frmﬁQoﬁ@@ngagaimsth’ahespa'cplingbarLouerihe wall.246 and so that

a continypus flow pf gﬂg&gsmegglalaergﬁl g&‘%‘%tgg PLePhe¥6At €9053Qln

certain aspects oil country tu r "gdods are hade according to certain
| ength tol er abkesPretectivasnimgodBOehghehbrrehFrappedobeivres. tppered

approxi mat el Yesd<i BE i OPQPLTESs (262, (364 0RRAI PAT+21Jf - tRd3)interdor
protective ring,_ this manufacturin tol'erance can be accommpdated. For 35

exanpl e, for ¥abhl 246 \@% htheoROURlGinG, mapher 240, thus facilitating

maintenance of the protective ring 200 in position to

15 protect the interior wall 246.

With no adhesive or material between the interior
wall 246 and the protective 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

20 246; or once such fluid and/or material does move between
the wall 246 and the exterior of the protective 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

25 the amount of oxygen in that amount of material) so that
other corrosive material is inhibited or prevented from
flowing into that space to corrode the wall 246 and so
that a continuous flow of corrosive material is inhibited
or prevented.

30 In certain aspects o0il country tubular goods are
made according to certain length tolerances, e.g. 3.18mm
(one-eighth inch) plus or minus. By approximately sizing
the openings (e.g. the openings 211 - 213) of a protective
ring, this manufacturing tolerance can be accommodated. For

35 example, for tubulars with a one-eighth inch



- 12- manufacturing tolerance, if each opening (e.g. 211 - 213) is 16.8mm
(0.66 inches) for a total of about 5.08mm (0.200 inches) (actually 5.03mm
(0.198 inches)) and the energizing nmenbers thensel ves (e.g. nenbers 231 -
233) 5 can be squeezed a total of another 1.23mm (0.050 inches), a total

of about 6.35m{0.250 inches) of conpression is available, i.e., an anount
equal to About the manufactuprotective ring tolerance of 3.18mm (one-eighth
inch) plus or mnus (a total of 6.35mm (one-fourth 10i nch)). Fig. 4A

Shoue @ b OLBE AR £4h PO RELGNGA it oddie gpaEiny (SGTIZID usEid) |

] e. g. upl i ng ne r I I.gs A, 3B
or 3E). The ¥7 ofléoBmpe Kpﬂ§630¥)""%&ﬁﬁ)y lfz%r‘)‘f Pg Eﬂ%ﬁ) qgsa%°ﬂ5gy53é€m15 with
a first end gPh@idiAcR8SPNYatthall§q Ha0dmendo. 98| dnahley) )hamd the
projecting edge or tooth 314, 316, respectively whic extep ar oy g t he
entire circuMFEEENDf mepberss, W3 c Fag'e R u g?l ty o? Loncave
areas exg endcad W& Osdnive Pedt £Ctot£l roNgasotherulif 28emc¢0. 290 ainebe8P]l, 322,

ot ecti ve PFnbobatnes oS P iR (0ct B0 ot iRt e einteg R Riitte
:’izdc?mgngga?lflﬁmﬁ; .. ,34§amn thopnbt ecequalri rkp s eooarti or thar f ace
recesses 34ﬁ%§?c%ﬁ%t%€g%?ﬁjé§§prgf"§§t i’t\‘/’é%riiarrl%'%sqfiﬁtgﬂﬁigégﬁgégieﬁaﬁl ngAs
shown in Fi gindiE) tplkusneyi simpsentser $oked, of offe 3588Pect(ongrfPREER Any
?2; hsg@a‘, g%%éiég)npget{l?ar ecesses 341 - 345 may be omtted. 30The edges or
ola, ] pped as described above far the eg.ggs 204, . 205. As
shown in Fig. 4A FiachiBnergrei fgPrefBeFiea3ring,309,48°69RpRI| §RaEE
opposite a cgpeswset ahifdeRtion 34éefd23 in protecting a coupling member
(e.g. a coupling member as in Figs. 1A, 2A, 3B or 3E) . The
protective ring 300 (only half is shown) has a body 302
15 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 protective ring's circumference
20 areas 321, 322, 323 on the protective ring's exterior
surface and areas 324, 325 on the protective ring's
interior surface. Two energizing members 331, 332 or held
in corresponding recess 341, 342 on the protective ring's
exterior surface and three energizing members 333, 334, 335
25 are held in corresponding recesses 343, 344, 345 on the
protective ring's interior surface.
As shown in Fig. 4E, the energizing members are, in
one aspect, omitted. Any one, some, or all of the recesses
341 - 345 may be omitted.
30 The edges or teeth 314, 316 can be trapped as
described above for the edges 204, 205.
As shown in Fig. 4A, each energizing member 343, 344,
345 can be located opposite a concave area 321, 322, 323
(along with other forces) respectively, and, upon

35 energizing force the concave areas outwardly.



(along with other forces) respectively, and, upon 35 energizing force the
concave areas outwardly. - 13- Fig. 42 illustrates a protective ring
350 of the present invention, like the protective ring 300, but with only
one energi zi ng nmenber 354 on an interior surface of a protective ring body
352. The energi zing nenber 354 is in a-rgegess 356 which is positioned

bet ween two concave areas 351. These concave areas 351 are on the body's
exterior surface and the body 352 has two end edges or teeth 353, 359, Fig.
4C shows a protectiye 4p0iB860stlakest he pOopeetecti W& g Ng585Gf bithe

w t hout the concave areas 33%. f.god¥ 362 hgs Ehree concg g aéegs 3%5 on

t he body's é&f%ﬁ?@? LRYFREEC Opt H6Ra ??,pfﬂ PE-AVE EhB%e é s 364 8t “ends of

Egﬁ ggdgdgggo?gptbgéaghfgggggpggmfgbemngSMEnheramr;mﬁeb@¢s dusfhoeedfheieln
i i rotective

T a70 T PrRESSFIPR OISy FoY M Clme enoxélfind HaOLE S5B 9LoCt)

body 372 hasitwe ceresse IeashB8IB das mesiiddyles] ibrtoréan Swef gopcave

Cptional 1y, epds, ofydihe hady 362, haye, ed9es374s1 20, PLhoNad Ypoady s

energi zi ng nenber or ers disclosed herein can be ad%ed to

protective réntesyor surfack gndAthaoRedy IR ebes vEVP RPUOBAFRAF CRTI s a

generally cylingsigak hekbow nenber (only half shown). The protective ring
400 has a body 402 W th a concave 25 area 404 on its exterior surface. As

with all the concBv@- artas FePesretl tRFURFE VR heidhc AP rar d%204 T8%t ends

around idie bogytobtite PLiRGegbdYebhitngitbBlkoRAkl ¥ondsvbSakedg sblany
protective ring disclosed herein, the concave areaﬁé% gg{ Bgﬁin%grnittent,
[ e

a single pocRREY 071°4 BT eLPHES of °BFAVEJ- BPSRE d SYEFds of
t he body 402exegtienakliyrabaveopdgenadlq., there i), eltdB shgus aepratcecti ve

439,10 W0 gl ool kN BEOYERTl YE A0 Dl vk ehel DELySRaR decess
or members disclosed herein can be added to the
15 protective ring 360.

Fig. 4D shows a protective ring 370, 1like the
protective 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 362 have edges 374.

20 Optionally, any energizing member or members disclosed
herein can be added to the protective ring 370.

Fig. 5A shows a protective ring 400 which is a
generally cylindrical hollow member (only half shown).
The protective ring 400 has a body 402 with a concave

25 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 protective ring. Optionally, as is
true of any protective ring disclosed herein, the concave
area(s) may be intermittent, a single pocket, or a series

30 of spaced-apart distinct pockets. Ends of the body 402,
optionally, have edges 406.

Fig. 5B shows a protective ring 410 which is 1like
the protective ring 410 but which includes a recess 412

with an energizing member 416 therein. The protective



- 14- ring 410 has a body 418 with a concave area 415 and with optional end

edges 419.

Fig, 5C shows a protective ring 430 with a body 432 having

optional end edges 433. A concave area 434 is on the body's exterior
surface. Fig. 50 shows a protective ring 440 with a body 442. The
body 442 has a concave area 443 on its-exderior and a recess 444 on its
interior. In any enbodinment with intermttent concave areas, 10 pocket, or
pockets, if an energizing nmenber is used, the energizing nmenber nay extend
only so far &bnd hel@rrason podyett(ls) warth ta NBynSive | amxd e4its uamhdt ef thipt ed
around the protective r%Q%aS ci{ﬁgnference, Fig. 6Aillustrates a

9%°p

protective reRg-SHO" Wit

ality of spaced-apart concave areas 604

in a body 602. Omignablyskboesgiazipmrgteetrhers HG06Gr 430 adidecemtbedyh4pdcket .

Al ternati Ve|1¥a
. \'4
protective ring

f‘rz%SQB%thlFie%d Geg!gr%gb%fpggée%%h\égv"e' %g:ego%4 I:i.geﬂtxhe

0,7 an energi Zin can extend adj acent a

pocket s 2060dze i pody bodgx6@28or surfadhe protective ring and coupling
assenbly of the p&ﬁfenénlgﬂsnglQnﬂy§¥eétﬂdeapmhgcaabonitﬂ ¥ahbaysahbel ds
pling any clad or I

i ncl udi ng, but not

imted to, co [ 1 ned tubulars

i ncl udi ng oi Thankdas? 4| hatudi Agnead= caspagi435pPpithg PHiteReAF cardafd
other plants,.Qilsangly 088 PLpelhpesioLlC.

In any embodiment with intermittent concave areas,

10 pocket, or pockets, if an energizing member is used, the

15

20

25

energizing member may extend only so far as the area or
pocket(s) or it may still extend uninterrupted around the
protective ring's circumference.

Fig. 6A illustrates a protective ring 600 with a
plurality of spaced-apart concave areas 604 in a body
602. Optionally energizing members 606 are adjacent each
pocket. Alternatively, as shown in Fig. 6C, in a
protective ring 600a, like the protective ring 600, an
energizing member 608 can extend adjacent all pockets
604a in a body 602a.

The protective ring and coupling assembly of the
present invention may find application in various fields
including, but not limited to, coupling any clad or lined
tubulars including oil and gas well tubing and casing,
piping in chemical and other plants, o0il and gas

pipelines, etc.



- 15- dains: 1. A coupling assenbly system conprising a coupling body
(20, 120) of generally cylindrical shape with a channel therethrough, each
end of said coupling body 5 (20,120) having a thread (22,24) for threaded
mating with a tubular (32,132,134) so that the coupling assenbly (10, 100)
may provide a fluid connection between two tubulars (32,132,134), a
protective ring conprising a ring body (‘365,'350) for positioning adjacent
an interior 10 wall (26) of said coupling body (20,120) between the two
ends thereof and, located for contact by said two tubulars (32,132,134),

sai d ring bod$LR3BB:350) being generaliy cylindrical having an exterior
surface andlgm L nter i@dSuI_S]J:_[ﬁ@C%s'ﬁlBinlﬂgf | g stean nabmbbese?arz i&l%g:é:t%ﬂj?i)dig
protective ri.ng ng at |east e congcave are - , .

ext endi ng ar offi#¥at (i?@gilf’ag p‘égt %?n?’ﬁ%f£¥r C?Mf:b? aof B Xt o2 of
sai d ring bodgh&infi@] 35thepathfdbusRasteadte @rhi of (8341d34GowShing N biddyt east
one of t ex i nd_interior,surfac f..sal d ring _bod Q0, 350),,20
char act eplgsedt(??l’g%g? gg?’é{nﬂr 8t é:Ptrle\?' r(ﬁ%g(}ﬁ&saflzftr Ité\‘zi'%ad?ﬁ%ﬁ’ﬂ%rw%t cave

area (324, 325a35tiybwlasai (82 /k32 134 urscacéhatt sthe rcogp ooty

(BCG3E) |
such that, u t ub rs i thre . b nt Yoo M| dy
(20, 120), engg{ﬂgf Etsﬂse tlg%gl a?p‘?gggﬁwé 1%%%@‘?%@?%%%?3 ec ('Jl')e\%e fé'ori ng
urgi ng the prtubulave r{39, b3Rih34)  hea | protestliive 28)ingf <¢omprb3ing ng body
20,120). 2. o] LN \ t . j L i1, "{ﬂﬁr' i
gai d at : | eastr%g ggggi 5(3%3%?;???8345%%58%?%§]ﬁ%ﬁgﬁt93%3 Iglélurlfnace.J'%?f'l(; 3.
m

A coupl iHY as¥akbl f28)sodmsaid|eeurbing bpdym(20, 4R0Q) cbrtygen &he dxst one

openi ng (341-3Ads3BRerb8fi AndaldclXbd Fdr ThtACR by shid ts}Rhib¥lars
assenbly syst ?m as_clained in CCaim1, wherein the at | east one openi.ng
(341- 345, 356) (74, 33285Pdhst I r &dBgs body (300,350) being generally

cylindrical having an exterior surface and an interior
surface and a ring channel therethrough, said protective
15 ring comprising at least one concave area (321-325,357)
extending around at least a part of the circumference of
said exterior of said ring body (300,350) and at least
one opening (341-345,356) in at least one of the exterior
and interior surfaces of said ring body (300,350)
20 characterised in that said protective ring has at least
one further concave area (324,325,351) on said interior
surface of said ring body (300,350), such that, upon the
tubulars being threaded into said coupling body (20,120),
ends of the tubular (32,132,134) compress the protective

25 ring urging the protective ring against the inner wall
(26) of the coupling body (20,120).
2, A coupling assembly system as claimed in Claim 1,

wherein said at least one opening (343-345,356) is in
said interior surface.

30 3. A coupling assembly system as claimed in Claim 1,
wherein said at least one opening (341-342,356) is in
said exterior surface.

4. A coupling assembly system as claimed in Claim 1,
wherein the at least one opening (341-345,356) is at

35 least one recess.



- 16- 5. A coupling assenbly systemas clainmed in Caim4, wherein said
recess further conprises an energi zing nenber (331-335,354) arranged in the
at | east one recess. 8. A coupling assenbly systemas clained in any of 5
Clains 1 to 5 wherein the at | east one concave area extends around
substantially the whole of the circunferggce of said ring body (300, 350).

7. A coupling assenbly systemas clained in any preceding claim wherein
said at | east one concave area 10 (321-323,357) in said exterior surface
conpri ses thsee spaceRdpapagt HLaMm1@ndysabfl als | 8a8imele iGONERYEn anea
(324,325,351) in said interior surface |s two sBaQed-apart areas. 8.
coupl i ng assERBF§RystRHiasTeFEFfedt PAERPRI nFYPESFERt heP cBRBFPLFRRT
ahpl UL ality ﬂémgaer gjszingswabgrz Safsga%%ani 19111&1 hetpl@iﬁﬁé&:ﬂ@ rédgs £ 300),

the three spaced-apart areas 1 , on the rin y.S exteriar
conpri si ng agfi rst ared, ’é‘%eé&ﬁ&h'gééf a?%%t?e’&nd"‘sa tcﬂ'lag' Sqredt Y °g first
ener gi zisfg nebbdens ( A31koo0f5 t hehpkatal ithe ohteriezagszi pgenerdrersrd oaatad

bet ween the {j rea_and_t.he se [ cond_-energi zi ng
menber (332)&51{:&%%% pl ?J?%P?%y o?ugggg%ﬁjéggf% ngtlr}Snbe?@o?%cat §5 be%'\%gen t he
second area andcthferémee afeaaid ringthedywi38padbl) apart areas (324, 325)

on the ring body' g i BLELH QK COMILLHEAG @ SAULD area andia.difih acg.

preceding claim, wherein said at least one concave area

A

10 (321-323,357) in said exterior surface comprises three
spaced-apart areas, and said at least one concave area
(324,325,351) in said interior surface is two spaced-
apart areas.

8. A coupling assembly system as claimed in claim 7,

15 further comprising:

a plurality of energizing members (331-335) in the
protective ring (300),

the three spaced-apart areas (321,322,323) on the
ring body's exterior comprising a first area, a second

20 area, and a third area,

a first energizing member (331l) of the plurality of
energizing members located between the first area and the
second area,

a second energizing member (332) of the plurality of

25 energizing members located between the second area and
the third area,

the two spaced-apart areas (324,325) on the ring
body's interior comprising a fourth area and a fifth
area,

30 a third energizing member (334) of the plurality of
energizing members located between the fourth area and
the fifth area,

the protective ring having a first end and a second

end,



30a third energi zing menber (334) of the plurality of energizing nmenbers
| ocated between the fourth area and the fifth area, the protective ring

having a first end and a second - 17- a fourth energizing nmenber
(333) of the plurality of energizing nmenbers |ocated between the first end
and the fourth area, and a fifth_epecrgi zi ng nenber (335) of the

plurality of energizing nenbers |ocated between the second end and the
fifth area. 9. A coupling assenbly systemin accordance with any preceding

claim wherein the steptRfc80FBLSEENEhBE-POB8F! b¥e theNglakasesysSaicd
openi ng (341-345; 356), the 10 ring baod 300,358g chaqglng %Paﬁg t hout a
substanti al eRaRgRZ AT vBPBREES 16° ﬁeéoﬁﬁiwﬁﬁnas =Ly sER-™M FRYa&B6r dance
with C ai m9foubhereafehheantl | east one openi ng (144b, 211, 212, 341345' 444)i s
of sufficient size iugg t hat, under_ 15 oqgr 'Pn et ween aaig.gwoof
Cubul ars (32, 132, 134} 8Hi §OPEAG 600y 0 3500 1's PhnFBrt BASF POy
significant expagszongi meéobark| dwcpabd detwaed bhesaedocduphtngndssérbl y
and said tmoftEQHI [S.
1 réa.
9. A coupling assembly system in accordance with any
preceding claim, wherein the step of compressing the
protective ring closes said opening (341-345;356), the
10 ring body (300,350) changing shape without a substantial
change in volume.
10. A coupling assembly system in accordance with Claim
9, wherein the at least one opening (144b,211,212,6341-
345;444) is of sufficient size such that, under
15 compression between said two tubulars (32,132,134) said
ring body (300,350) is inhibited from significant
expansion into a flow path defined by said coupling

assembly and said two tubulars.



