- 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

pi pi ng systens and pipelines transport fluids that are highly corrosive to
the carbon 10 steel used in the pipe. In the drilling for and the
production and i njRRid10MPALdmEARA LHRE pLAULASI RN Higd HrRited)d Oy pi pe,
e.g., casing or t ; / 1 11 I d gas wells
into zones that pfoRuPESRPPR VG I erf1Fes. BP0 0 VRFRBARELE? r 54P8N 15
probl ens, angragavkbk loewndsd ihosecskiplliad idsddu1art  tétai 8oGpIERE t O

use lined steeleﬁé e, mﬁth.llneri made %% l.asti c, staiq%e s steel qr

ot her corros?dn Y sSCANPTHaLBEi &PE. PESY &y it it iﬁfeamEFFgﬁ pi pe,
e.g. a lsnedo20 sicegllipigpe, tubBudadsal tewgedtdd e walihgd pilpe | Bowbildhgt he

i nner wal | ig a Ii?er tithe nade of a corrosion resistant material that
serves as a c%nﬁﬁ% Hi for the corrosive fluid, and an outer wall or pi pe
that i s designed Manypr otvuldelstsengté tosedt htbandonkeyi ntermabipgressur es of
25 the corrogjye:fLui . I t ersnal  for h ext:

pressure, ne%hée{l%{’:%ﬂ o% |Jh¥g\fé et ?éaﬁ ?Iel%%'eﬁi] t@bui%ég, hi §1erégl'g{regﬂ‘es
limtations branseorenflhnidé Shelr dogblhaiainly esbpfpesvelutot sheondirbPons to
whi ch the pi Pesefr &b eht efhON Sidee. FHUSpnd N d9183%€ 8brtiddi Ngnar 30
casing strings and in the production of oil and gas, each joint of pipe is
usual Iy abouPryduetian41apgo4inierséey | 8fig RAiLl e2PHe BaBing COFTE&4PRY
string itsel fognythect housandspef £egt,| @ag9infceer duBahy, aBdnads usewel |
known in making up such_tubing or casing string, successive 35joints of
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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
i s a side criss-sechmpanyiey ofapatids pfim wecewnd enbodi ment of a protective
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_ . Fi g. e
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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
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protective r'}r;ug 40 ?:o he energizivﬁ% - 8- rrenb.er(rs]% 42 whi ch allgw
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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 LR ATH AR 3f 2Rooh? FF 2

dur onet 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 V"alélzgii%@;[:?%ef&%'tc\éae.ig'lng)e. Sl Ny f e, 5eURl g a5 seybl XiEQQ%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
nenberspzo 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 15 compressed (indicated by arrows Cl, 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 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



35- 233 have changed shape). The protective ring 200 has been forced
against an interior wall 246 of the coupling nenber and, due to the
openings 211 - 213, the indentation 206, and/or the entrapnent of the two
teeth 204, 205, the protective ring 200 has been biased outwardly and
prevented frombow ng inwardly so that_tfe_protective ring 200 is pressed
up against the interior wall 246 along the length of the protective ring
200. The energi zing nenbers 231 - 233 are pushing the protective ring 200

agai nst the weupl Epgesdi Bhainat Wal lintkBASshawn i méi gc 8ke tBapedags or
teeth 204, 205 of the protective rlng 200 have beenztrapped gﬁ%meen t aper ed
ends of the TE¥BRPErs3882, SBR antP paFteof OPREIPAfer %t wal | ' of e
coupl i ng menbedeRdftibhugobacidrnd/ain ngheaeateapnenstobft Hehepr b€ cttied@nr i Ng
200 in positi to protect the interior_wall : Wth pno_adhesive
or materi al %@?mBe%&?he %ﬁ?er?ﬁ?tﬁﬁ%fvﬁ46réﬁ8 téégprg?gctPsgnri g2366, and
W th t heés edgest@84dlf08ndnpirappededs fikescrhdyeichg eidvwmerdlxoso oshue tthei d
and/ or materj ot_. %mﬁ' to_c i t wal 246 _Qr._once
such fluid é%%%%?gﬁ%Y%r%é doégpn%Se eﬁ%éﬁﬁr?Ee%ﬁéﬁﬁﬁﬂéé§%d§§%8r§£ erior
of the proteerlye246ngloa9 thej tehegtld thetbeapdoitestaveapangh@08f.r Firei s

| nhi bi ted orgpreyent £d. nLhug, st Besval | 2346 Jig, W?ﬁ%ogﬁé! ok aat ; gount
of the nater?af %an%,giﬁ_cerfgin aspects only to 25 The an&uﬁt ofloxygen
in that anouRin®f2f@tagaanftsbhehapupthed' eotrbsFyermi@etial is inhibited

or prevegited from§l oubpg At eighatzspagk toige rodecdben Wabh |, 246s5ap¢ so
that a continuous flow of corrosive material 1s inhibited or prevented.
30l n certaint%gpEE?EeGFFVﬁoﬁthyZPBbBPH? BSS&St&PBPﬁéd?eéﬂéﬁPdFﬁgeFGd

certain | engéfids obgr aMeestubularone+6ei, ghidy i 868 phts V£ MERYS inB¥rior
cpproxi e el Y 2208 (he eRenings (58, il PNIIS R £ 2 Sl
exanpl e, formaibtéRsiscai tdf athae-ptdpddriwvehring 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 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 protective
ring, this manufacturing tolerance can be accommodated.

35 For example, for +tubulars with a one-eighth inch



- 12- manufacturing 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
energi zi ng nmenbers thensel ves (e.g. nenbers 231 - 233) can be squeezed a
total of another 0.050 inches, a total of about 0.250 inches of conpression
is available, i.e,, an anmount equal to-abpput the manufactuprotective ring
tol erance of one-eighth inch plus or mnus (a total of one-fourth inch).
Fig. 4A shows a protective ring 300 according to the 10 present invention
tizef gk [ ngrﬁ&gg‘ffweﬁmﬁ@uabnagaﬁea‘penfg egg? af’éﬁﬁaﬂ ug.genbe:u) aﬁ 2i1|3)Fing.

, , or : e.protective ring only iS,.S .has a bo
302 with a ff?staeﬁ 3b§°§ﬁa a88cofd Eﬁga§069fea °gﬁd,oog§ﬁgnépF§Fshas é
proj ecting edgetoallgpot b.298, 3hGheld respect thel yembrghzéngendemdeasnd t he

entire circupference of its respective rcul nd, _A plurali oncave
areas ext endg%?%ﬁ% VThe %r‘(?['ec’fli&?/%e?lsngﬂsl Ci rg?rﬁer%an%e%gr e% %%21833 2, 323
on the psotetbred rmfmgasobheer ilo059ur fackeand ar bataB24f 32%owh OhES20
protective r%ﬂghés' QEGEB% é!éggﬁeisTﬁgaﬁﬂ%ﬂ'&! N9 Menyer Spddhe 33aaqr held
in correspondi ng recess f, on the protective ring s exterior surface
and three engpgiaXiond nErberandgadctaguotggsivee Malad e pohdiong-
recesses 343q;3A¢n 3AanOp1hBeoPrRi QLI Y& 23thN0o$ LALEELQELRULAARE.

As shown in Fig. 4E, the energizing nenbers are, in one aspect, omtted.
Any one, some, orFafl B8R chevFeReB3e§e3rive F4nIngPOpacerirdfiag. to the

The edges orptkestAt3idvedtbonan & ulll aRPes-ate30idlessr tbag1Maye rbaibarhe
edges 204, 205. shown in Fi 4A, each energi %nga:{r%nber 343, 344,
(

As S| g.
345 can be | é8afed 20fIR 1D RPN e 28r 4 38295322873 ng=wiH -ot her
forces) resperei pebyectite WiGly 300 gi3hDg hange idheskonmavitadr eabody

outwardly. - - . B.g. 42 i}l rates_a protective,ring_350 of fhe
present inveﬁ&?oﬁ,"t}‘i ?eflt’%(ftpre Jecﬁs‘{/ea? ng §85?n u?né/il"'x Son chn nd,
energi zi ng mepbéondbdyon leas i At eprofestihgcesdfe a gr oteocthved¥4 ng ady 352.
The eneygi zipn [ 4 is.n.a recess 6 whi L§ posijone en

t wo con%%ve ﬁggn%gggfﬁghesew%lb%l%:ave%ggr%ggs 351 éarggugﬁ theé%éody' %n%%tr\é?i or
surface and thecbo@gr8s2ehaf tie srdpedfeyeorcitraatlar3sdd.389plEirgli4s® shows

a prOteCtiveofin@o&@%&eliégééénaextend around the protective ring's

circumference areas 321, 322, 323 on the protective
ring's exterior surface and areas 324, 325 on the
20 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 are held in

corresponding recesses 343, 344, 345 on the protective
25 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.

The edges or teeth 314, 316 can be trapped as

30 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

energizing force the concave areas outwardly.



10 protective ring 350, but wthout the concave areas 331. 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 energizing
menber or nmenbers disclosed herein can be added to the 15protective ring
360. Fig. 4D shows a protective xing-370, like the protective ring
350, but wthout energizing nenbers. A body 372 has two concave areas 373
on the body's interior surface. Optionally, ends of the body 362 have edges
374, 20 Optionaltyg. amp epelgsketageSEMEprotebtiiber xidigscBbgedheraen can

be added to the protective.ring id,.5A shows pr ot ct| ring
400 whi ch |épﬁeﬁgﬁﬁraTY?nEﬁ??nd}fkﬁltﬂ%l?ﬁﬁgﬁgﬁﬁg? fbﬂ?y3ﬁ3 8 ¥ﬁ The
protective rémgy466ehaseagh@dmg4&%mhekh354xnnwwm 25tersar4§drﬂacetsf
exterior surface he _c venal e o] e
concave. ar ect 40T ERTENIE ERBEnE Ee Doy TS  REeHILTL] hafBpy8a &1
Optionaldy, @s as decessof3dmywhickedsi \P@smm@rmCB&mmet@nconnevsoncave
area(s) may i nt tt a p a = d
spaced-apartgg?é%ll %{:S{E po? %tsg %‘ﬂﬂ&f g%é%tﬁodgghof%%[)ptﬁoﬁgﬁ ° gve edges
406. ¥ ger 58r s hows ageprancecthe e bridig has cliwps arikeeddes or
protective ring.418sput3mbi ch includes a recess 412 with an energizing

menber 416 therein. The protective - 14- ring 410 has a bod{ 418 mnth a
concave area 415 BRd- wi th opteBhal® eRFIREL VR 9. ring s&eshéhe

protectiye rjpgeddPivethiaghady, 4138thaxtneuepfthanabneadeedgasS4331 AA
concave area 434 is_on the body's exterior surface hows a

ig.
protective rPASY 44004 s HORP445°PFRISH0RT 232 HES é“boﬁ%%Ve 89€a5443 on
its exteriore@Briofecgaefaddd OptibRhallyerithlere are end edges 364 at

ends of the body 362. Optionally, any energizing member
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



In any enbodinent with intermttent concave areas, 10 pocket, or pockets,
if an energi zing nenber is used, the energizing nenber nay extend only so
far as the area or pocket(s) or it may still extend uninterrupted around
the protective ring's circunference, Fig. 6Aillustrates a protective ring
600 with a 15 plurality of spaced-apari xpnAcave areas 604 in a body 602.
Optionally energizing nenbers 606 are adj acent each pocket. Alternatively,
as shown in Fig. 6C, in a protective ring 600a, like the protective ring
600, an energigg nglLOeERker aGBadg—amlextwanm adj eerdval drqocked sard604ahi n a

body 602a. t|ve éNg and coupling assenbly of the present
i nvention na?/pﬂ?fbah]:p%ﬁ) Toh ?‘ various fields including, but not linited

to, coupling any Ei@ad B¢ khned aububaestﬁwdlnﬁng;4ﬂq valith gasboky | 488bi ng
and casing, 22pl 2l NolRogheMcal ARAOthes Phanbiieadll AN dpsy plpelpnes,
etc. - 15-  ORER coupling y systemconprising a coupling
body (20§120@heﬁb@¢m9$a¢*yecy¢tnﬂmiﬁ%¢eshape with a channel therethrough,

each end of said gg plsﬁlg % r&%_géﬁi"é%' P9y hbbe@@.'tfnZZ Béayf 242 .

t hreaded mating wth a tub hat the coupling assembly
(10, 100) nayThe dvode é%ohﬁécm eﬂngevweéﬁewé4§u6m a§ e3pex30r18a§ ag

protective rfggeggnp44s&gglgsriggegggy (300, 350) for positioning adjacent
an interior wall {26) 10 of said coupllng body (20, 120) between the two

ends thereof and }Rcar¥d et Whih s ANF g {HaRh FRFRE 135°%84) ,

said rimg bogycks800, 80bobeiitg , geme aal |éhé3ﬂdizﬂ.ﬂ-[¢ Caémibaw i 1§ 8Be@Xt €hkOr

surface and an interior smLface and a Iing annelftherethrongh sai d
pr ot eCtI ve energizing me er may exten on Y Sso fea or

pocket(s) or it may still extend uninterrupted around the
protective ring's circumference.

Fig. 6A illustrates a protective ring 600 with a

15 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

20 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,

25 piping in chemical and other plants, o0il and gas

pipelines, etc.



15 ring conprising at |east one concave area (321-325,357) extending around
at least a part of the circunference of said exterior of said ring body
(300, 350) at | east one opening (341-345,356) in at | east one of the
exterior and interior surfaces of said ring body (300,350) 20 characterised
in that said protective ring has at |easisane 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 t hereofctoimsess the protective ring urging the 25 protective ring

agai nst the Tnner_wall (26) of the upling bod 20, 120 oupl i ng
assenbly system &8 &% ‘Jnaélsﬂ“mil’ WHEF&Pn %%ﬂgﬂrloﬁnf adt SﬂBpg 8Ei ng

(343- 345, 356&o&§ i (RGALZI0) Ntef | Ofersaird1dce. dyxiﬂanmuaﬂl m@a@@sewbhh system
as clalmadlnh n{_?l%&reereln ald at Ieast ong <?nn%(.131342 3%
in said extefror surfate ?ﬁo%%u‘pllr?j: ggﬁbly d‘irﬁ’edl Clalm
1, 5mhe(%0n12@b haviegst oheeeﬁem2292eB4foa45p3§6ﬁ9dSmat}ﬁ§lwash one
e ccss Fu TR PO S 0ol e e i e er e
in the at | e&%®, bﬁ@)reeesspr8v1¢ec@Up¢¢¢@p@$tewbbpt&$§menhas thbufedsi n any
of (32,132,134), a protective ring comprising a ring body
(300,350) for positioning adjacent an interior wall (26)

10 of said coupling body (20,120) between the two ends
thereof and located for contact by said two tubulars
(32,132,134), said ring 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) 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 thereof compress the protective ring urging the

25 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.



5 Cains 1 to 5 wherein the at |east one concave area extends around
substantially the whole of the circunference of said ring body (300, 350).
7. A coupling assenbly systemas claimed in any preceding claim wherein
said at | east one concave area 10 (321-323,357) in said exterior surface
conprises three spaced-apart areas, and paLd at | east one concave area
(324,325,351) in said interior surface is tw spaced-apart areas. 8. A
coupling assenbly systemas clained in claim7, 15further conpri sing:

a plurality of engr@ozipldnterdessnkB31s338,mi ud he1piAE&CtinvecTd g 4300),
the three spaced-agart areas (321, 322,3 3% on the ring body's exterior
conpri sing a¥RPFEtNarddlda L8EBAA 5BTLRBE, SRUPHIERPr d28r e§ReTILZing iy st
energi zi ng ne&kBér ( $331)-8851 bedpl arphhdyd oin etRe gh2i DgasENbes srdosss ed

bet ween t he Eirst area and the s%%%gd are [

) d i
monber (332)Sof the FHATG y 35F P08 Yo BYEEFP P Fre e EFockt ed Mot {Een the

second & ea G.]Jdillh.he.lt htod Sr eaherein thwe &Wwo kpacedoapardoraraeas @324, 325)
hird ener gi St cPSenberr03ad) “oPubREIBFE LAYty SRotne i 2Rng REnberSe -
| ocat ed bet wegnctuhfefenre hofir eaidndithebodlyt h3@Pead50) he protective ring
having a fir§§ enﬂ aegu§l§ﬁ80n%ssembly system as claimed in any
preceding claim, wherein said at least one concave area

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,



- 17- a fourth energizing nenber (333) of the plurality of energizing
menbers | ocated between the first end and the fourth area, and a
fifth energizing 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 ¢haim wherein the step of
conpressing the protective ring closes said opening (341-345;356), the 10
ring body (300,350) changing shape wi thout a substantial change in vol une.
Feast one openi ng (1440 BL 21l 3i LI A S or Suf Tl oL ent ol 26 Such.t hat
east one opening, (: , , : ' is of suffjcien ize s at,
under 15 conﬁ?%§g+éhn%ePﬁBBﬁr§a#8qﬁ554nﬁﬁﬁQﬁ%9(?ﬁﬁ]fﬁfﬁ%4$néa?ﬂdr¥ﬁ§ body
(300, 350) isfbabthi dedafranisi gnificant expansion into a flow path defined

by said coupling §S§EEQLye%g%d%¥f%gtﬂ%m&ﬂgylfgfg) of the plurality of

5 energizing members located between the second end and the
fifth area.
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.



